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1 Poster Session

Updated analysis from a phase 2 study of tislelizumab (TIS) monotherapy in
patients (pts) with previously treated, locally advanced, unresectable/
metastatic microsatellite instability-high (MSI-H)/mismatch repair-deficient
(dMMR) solid tumors. First Author: Jian Li, Beijing Cancer Hospital,
Beijing, China
Background: TIS is an anti-programmed cell death protein-1 antibody engineered to mini-
mize binding to FccR on macrophages to abrogate antibody-dependent phagocytosis. Pri-
mary results from this single-arm, multicenter, open-label, Phase 2 study evaluating TIS
in pts with MSI-H/dMMR solid tumors, showed a clinically meaningful improvement in
the objective response rate (ORR) for this patient population. Here we report results from
the updated analysis (NCT03736889). Methods: Eligible adult pts with previously
treated, locally advanced, unresectable/metastatic histologically confirmed MSI-H/
dMMR solid tumors with ≥1 measurable lesion (RECIST v1.1) and an Eastern Coopera-
tive Oncology Group performance status of ≤1 were enrolled. Pts received TIS 200 mg in-
travenously every 3 weeks until disease progression, unacceptable toxicity, or withdrawal.
The efficacy analysis set were all pts who received any dose of TIS with measurable dis-
ease per independent review committee (IRC) at baseline. The primary endpoint was
IRC-assessed ORR (RECIST v1.1). Secondary endpoints included duration of response
(DoR), time to response (TTR), disease control rate (DCR), progression-free survival (PFS)
(all IRC-assessed [RECIST v1.1]), overall survival (OS), and safety. Programmed death li-
gand-1 (PD-L1) immunohistochemistry assay (Ventana SP263) was applied retrospec-
tively. Results: Between Sep 2018–Jul 2021, 80 pts were enrolled (median age 53 years;
range 19–81 years) and 75 were included in the efficacy analysis set. In this updated ef-
ficacy analysis set, at a median follow-up of 15.2 months, ORRIRC was 46.7% (n = 35;
95% CI 35.1, 58.6) in all tumor types (1-sided p < 0.0001), including 5 complete re-
sponses (CR) and 30 partial responses (PR). ORRIRC was 39.1% (n = 18; 95% CI 25.1,
54.6) in colorectal cancer (CRC) pts (N = 46), 55.6% (n = 5; 95% CI 21.2, 86.3) in
G/GEJC pts (N = 9), and 60.0% (n = 12; 95% CI 36.1, 80.9) in other pts (N = 20). Of
the pts who responded (n = 35), one patient had disease progression. Median DoR was
not reached, median TTRIRC was 11.9 weeks (range 8.4–98.9) and DCR was 72.0%
(95% CI 60.4, 81.8). Median PFSIRC was not reached (95% CI 7.5, not estimable [NE]).
Median OS (safety analysis set) was not reached (95% CI 28.7, NE). No clear association
was observed between PD-L1 expression and clinical efficacy. Treatment-emergent ad-
verse events (TEAEs) ≥Grade 3 occurred in 48.8% (n = 39) of pts. The most common
≥Grade 3 TEAE was anemia, 10.0% (n = 8). Immune-mediated TEAEs ≥Grade 3 were
8.8% (n = 7). Conclusions: With a longer follow up time, TIS demonstrated clinically
meaningful improvement in ORR in pts with MSI-H or dMMR solid tumors. TIS was gen-
erally well tolerated, with no new safety signals. These data support TIS as a new treat-
ment option for this patient population. Clinical trial information: NCT03736889.
Research Sponsor: Medical writing support for the development of this abstract, under di-
rection of the authors, was provided by Louise Oakes, PhD, of Ashfield MedComms, an
Ashfield Health company, and was funded by BeiGene Ltd.

2 Poster Session

Patient-reported outcomes: The anal cancer patient lived experience. First
Author: Martha Raymond, Raymond Foundation, Central Square, NY

Background: Anal Cancer incidence and deaths from the disease have been
rising in the United States for the past two decades. Data published in the
Journal of the National Cancer Institute (11/19/2019) indicate from 2001
to 2015, anal cancer overall incidence increased by 2.7% per year and
deaths rose by 3.1 % each year. This data indicates that anal cancer may be
one of the fastest growing causes of cancer incidence and mortality. Now,
especially with data indicating the rise in incidence rate, it is imperative
that the anal cancer patient lived experience be better understood, includ-
ing gaps in awareness and prevention education that may lead to earlier di-
agnosis. The Raymond Foundation in partnership with the anal cancer
patient community is amplifying the patient voice by facilitating a series of
impactful roundtable conversations to underscore the patient lived experi-
ence. Methods: From March–August 2021, the Raymond Foundation con-
vened virtual roundtable conversations and individual interviews with 171
anal cancer patients and survivors. Overarching themes from our conversa-
tions included: Barriers to earlier diagnosis and awareness, Frustration and
anger by the lack of new treatment protocols, Quality of life after diagnosis,
including daily distress levels leading to allostatic load. Results: 94% of pa-
tients/survivors reported lack of anal cancer awareness and prevention edu-
cation that may have led to a later stage diagnosis; 93% reported feeling
stigmatized with a marked decrease in quality of life post diagnosis; 90% re-
ported feeling embarrassed when discussing their diagnosis with family and
friends; 86% reported frustration and anger by the lack of new treatment op-
tions; Anxiety (81%), Fear (78%) Depression (73%) were common daily dis-
tress concerns; Reported physical effects of the disease and treatment,
include Radiation Proctitis (71%) Fecal Incontinence (68%) Urinary Incon-
tinence (65%). Less than half (44%) of patients felt empowered and com-
fortable advocating for themselves regarding their healthcare and treatment
decisions. Conclusions: Anal cancer patients have many unmet needs–both
physical and psycho-social. Their voices and lived experiences provide a
roadmap to better understand these unmet needs. Based on our patient-re-
ported outcomes research, we will continue our outreach and partnership
with the anal cancer community to provide patient support, education and
awareness programs and campaigns that help meet the needs of the anal
cancer patient community. Research Sponsor: Raymond Foundation, Inc.

3 Poster Session

Are two too many when it comes to the treatment of anal canal cancer with
concurrent radiation and mitomycin C? First Author: Zainab Al Habsi, Cross
Cancer Institute and University of Alberta, Edmonton, AB, Canada

Background: Concurrent chemoradiation (CRT) with 2 doses of 5-fluorouracil
(5-FU) and mitomycin C (MMC) is the standard of care for anal canal cancer
(ACC) in North America while 1 dose of MMC is an acceptable practice. Giv-
en the lack of randomized data of 1 vs 2 doses of MMC on disease out-
comes, we have conducted a population-based study to elucidate the
impact of 1 vs. 2 doses of MMC on patterns of treatment failure (POF) and
outcomes in ACC treatment. Zainab Al Habsi, Aswin Abraham, Mustafa Al
Balushi, Gabriella Tankel, Karen Mulder, Heather Warkentin, Dan Schiller,
Keith Tankel, Nawaid Usmani, Diane Severin, Kim Paulson, Hatim Karachi-
wala, Clarence Wong, Tirath Nijjar, Kurian Joseph. Methods: Data was col-
lected from the provincial cancer registry of patients with stage I-III ACC
who were treated with concurrent CRT from 2000 to 2018. Recurrence free
survival (RFS), overall survival (OS), and ACC specific survival were calculat-
ed. Results: 428 patients with a median age of 58 years (29-88 years) were
included in this analysis. 234 (54.7%) patients received 1 dose of MMC
and 194 (45.3%) received 2 doses of MMC. At a median follow-up of 78.5
months (5-252 months), 89 (20.8%) patients developed disease recur-
rence: 44 (10.3%) loco-regionally, 39 (9.1%) distally and 6 (1.4%) had
both local and distant recurrences. Cox Regression analysis showed that the
dosage of MMC did not have an impact on overall recurrence (HR = 0.883,
p = 0.561), whereas stage III was associated with increased risk for recur-
rence (HR = 5.238, p = 0.021). Subgroup analysis showed an association
of stage IIIb and IIIc with recurrence (HR = 13.33, p = 0.008 and HR =
6.933, p = 0.011 respectively), but was not impacted by the use of 1 vs. 2
doses of MMC. The dosage of MMC did not show any association with local
recurrence (HR = 1.136, p = 0.655) or distant recurrence (HR = 0.743, p =
0.267). However, in Stage IIIc patients, 2 doses of MMC showed a trend to-
wards improved distant RFS (HR = 0.626,p = 0.084). Conclusions: Our
analysis showed that the patterns of failure and the risk of loco-regional and
distant failures were similar between patients who received 1 vs. 2 doses of
MMC for stage groups I to IIIc. These finding support routine use of single
dose of MMC along with 5FU and radiotherapy for definite chemoradiation.
However, a trend towards better RFS was demonstrated with a second dose
of MMC in patients with stage IIIc disease. Research Sponsor: None.

4 Poster Session

Impact of local therapy on survival among patients with metastatic anal
squamous cell carcinoma. First Author: Olatunji B. Alese, Department of
Hematology and Medical Oncology, Winship Cancer Institute of Emory
University, Atlanta, GA

Background: About 10-20% of patients with anal squamous cell carcinoma
(SCCa) present with metastatic disease, and are usually treated with system-
ic chemotherapy. The role of local therapy to control the primary tumor is
controversial in this setting. We evaluated survival impact of local therapy in
metastatic anal SCCa. Methods: Data were obtained from all US hospitals
that contributed to the National Cancer Database (NCDB) between 2004
and 2015. We excluded patients who did not receive palliative systemic
chemotherapy. Univariate (UVA) and multivariable analyses (MVA) were per-
formed to identify factors associated with patient outcome. Kaplan-Meier
analysis and Cox proportional hazards models were used to assess the asso-
ciation between tumor/patient characteristics and overall survival (OS). Re-
sults: 1,160 patients were identified over 12 years. Median age was 57
years. Majority were female (64.9%), non-Hispanic Whites (79.1%) and
had Charlson-Deyo Score of 0 (83.6%). Most common metastatic sites were
liver (25.9%), lung (11.6%) and bone (8.5%). More than 79% of the pa-
tients received radiation to the primary site, and 10.4% underwent surgical
resection for local control. Use of local therapy correlated closely with a sig-
nificant improvement in OS on MVA (HR 0.66; 0.55-0.79; p < 0.001),
with a 12-month and 5-year OS rates of 72.8% and 25.7% respectively,
compared with 61.1% and 14.6% for patients treated with chemotherapy
only. Poor prognostic factors included male gender (HR 1.44; 1.24-1.67; p
< 0.001), age > 70 years (HR 1.28; 1.02-1.62; p = 0.034), lack of health
insurance (HR 1.32; 1.02-1.71; p = 0.034), and cloacogenic zone location
(HR 4.02; 1.43-11.30; p = 0.008). There was no benefit from abdomino-
perineal resection (mOS = 19.7mos; HR 1.05; 0.48-2.29; p = 0.909), but
both local resection of the primary (mOS = 24.8mos, HR 0.48; 0.29-0.80;
p = 0.005) and palliative radiation (mOS = 22.6 mos; HR 0.66; 0.55-0.79;
p < 0.001) were associated with improved OS. Conclusions: This is the larg-
est reported study on management of de novo stage IV SCCa. The data sug-
gest that local control of the primary tumor through resection or radiation
improved OS in patients with anal SCCa. Patients unlikely to benefit from lo-
cal therapy include age over 70 years, male, lack of health insurance and
cloacogenic carcinoma. Research Sponsor: None.
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5 Poster Session

Extensive molecular profiling of squamous cell anal carcinoma in a phase 2
trial population: Translational analyses of the “CARACAS” study. First
Author: Alessandra Anna Prete, Department of Oncology, Oncology 1,
Veneto Institute of Oncology IOV-IRCCS, Padua, Italy
Background: Advanced squamous cell anal cancer (aSCAC) is a rare and aggressive dis-
ease, accounting for poor prognosis and high morbidity. No targeted therapies are cur-
rently available and, after the first line, no standard treatments are approved. Immune
checkpoint inhibitors (ICI) showed signs of activity in previous phase I/II trials, but pre-
dictive and prognostic biomarkers are lacking. Anti-EGFR have been tested given the
rarity of KRAS mutations in aSCAC, with encouraging results. Earlier preclinical evi-
dence suggests possible synergism between cetuximab (cet) and ICI. Methods: In the
phase II randomized trial CARACAS (NCT03944252), we tested avelumab (ave) alone
(Arm A) or with cet (Arm B) in pretreated aSCAC; overall response rate (ORR) was the
primary endpoint. With one-sided a error set at 0.05 and power of 80%, at least 4 re-
sponses out of 27 patients (pts) per arm had to be observed to declare the study posi-
tive. On pre-treatment tumor tissue samples, we assessed HPV status, PD-L1
expression, microsatellite status, tumor mutational burden (TMB) and performed next
generation sequencing (NGS) via FoundationOne CDx. Primary objective was to describe
the clinical outcomes of ICI in SCAC in the CARACAS trial population according to mo-
lecular analyses. Secondary objectives were to assess progression-free survival (PFS)
and overall survival (OS) according to molecular characteristics to individuate new prog-
nostic biomarkers in SCAC. Cox regression was used to investigate the effect of the
main variables analysed on survival. Translational analyses were performed on the
100% of the study population since all the pts received ICI. Results: In the clinical trial,
the Arm B reached the primary endpoint (ORR 17%, 95% CI 5·6-34·7). High TMB
(≥10 mutations per megabase) was related with longer OS (HR=0.09; 95% CI 0.01-
0.68; p=0.019), showing the same trend in PFS (HR=0.44; 95%CI=0.15-1.27;
p=0.129). As well, tumors with high expression of PD-L1 (>40 measured with com-
bined positive score, CPS) showed significantly longer OS (HR=2.19; 95% CI=0.92-
5.19; p=0.075) and PFS (HR=2.35; 95%CI=1.09-5.1; p=0.03). High TILs (>1.2) did
not affect significantly OS (HR=0.77; 95% CI=0.42-1.4; p=0.39) nor PFS (HR=1.19;
95%CI=0.57-2.48; p=0.645). When combined together and with high TILs, high TMB
and PD-L1identified pts with significantly better prognosis in OS (HR=0.43; 95%
CI=0.21-0.87; p=0.019) and PFS (HR=0.48; 95%CI=0.23-1.00; p=0.051). Remark-
able responses were also observed in pts with high PD-L1 expression and TMB. Conclu-
sions: TranslaCARACAS study documented prognostic role of high TMB and PD-L1 in
mSCAC treated with ICI with or without anti-EGFR. Stratifying per high TMB, PD-L1
and TILs, a subgroup of pts with particularly favorable prognosis and deep responses
were detected. Further investigation in larger cohorts is warranted to confirm our find-
ings. Research Sponsor: Veneto Institute of Oncology IOV - IRCCS.

6 Poster Session

Circulating tumor DNA-based molecular residual disease detection and
recurrence monitoring in patients with advanced or metastatic anal
squamous cell carcinoma. First Author: Georges Azzi, Holy Cross Medical
Group, Michael and Dianne Bienes Comprehensive Cancer Center, Fort
Lauderdale, FL
Background: For patients with anal squamous cell carcinoma (ASCC), the current standard of
care involves curative-intent definitive chemoradiation. For those that recur locally, salvage sur-
gery maybe a consideration. ASCC, however, still lacks a non-invasive blood-based biomarker,
which can be of value in this patient population for monitoring recurrence and/or response to
immunotherapy later. Circulating tumor DNA (ctDNA) is a promising non-invasive tool to assess
molecular residual disease (MRD) and recurrence in ASCC. Here, we evaluated real-world utility
of ctDNA status to identify MRD and recurrence in ASCC patients across all stages. Methods:
This is a retrospective analysis of patients with any stage ASCC receiving SOC or/and immuno-
therapy with immune checkpoint inhibitors. A personalized tumor-informed PCR/NGS-based
assay (Signatera) was used for ctDNA detection, in the pre/on/post-treatment and surveillance
setting. Results: In this study, plasma samples (n=105) were collected from 25 ASCC patients
(13 females, 12 males; median age 66 years) at various timepoints for a median follow-up of
315 days (range: 59-1717), post-diagnosis; 12 patients were HPV-positive, 1 patient was
HPV-negative, and 12 had unknown HPV status; 88% (22/25) of the patients had serial time-
points (≥2) available. ctDNA-positivity rates, test results, and ctDNA quantification by stage
are summarized in Table. The quantitated ctDNA values (mean tumor molecules (MTM)/mL) in-
creased in concordance with the stage of the disease, with values trending higher in stage III
and IV. In addition, complete clinical outcome information was available for 22/25 patients at
the time of releasing this data. Of the 96 plasma samples drawn from these patients, 68 (70%)
were in the surveillance setting (post-definitive therapy). No recurrences were observed among
15 patients who cleared ctDNA on treatment and/or tested negative post-treatment, whereas,
6/7 ctDNA-positive patients were confirmed to have disease recurrence and 1 was pending con-
firmatory imaging. This often predated recurrence on scans. Conclusions: Measuring and moni-
toring MRD in patients with ASCC is feasible and has the potential to impact clinical decision
making. Our study is the first to set the benchmark for the feasibility of using a tumor-informed
assay in ASCC. Larger prospective studies are needed to explore the clinical utility of ctDNA
status to guide disease surveillance and management of ASCC. Research Sponsor: None.

ctDNA Results
(plasma) Quantity of ctDNA (MTM/mL)

Stage
Positivity Rate, n/N (%)

(patient) Negative Positive Mean Median Range

I/II 3/6 (50) 23 11 1.83 1.58 0.05-1.83
III 4/13 (30.8) 43 12 18.77 2.79 0.2-67.75

IV 5/6 (83.3) 7 9 129.27 28.33 0.12-556.07

TPS7 Trials in Progress Poster Session

Ezabenlimab (BI 754091) and mDCF (docetaxel, cisplatin, and 5-
fluorouracil) followed by chemoradiotherapy in patients with stage 3
squamous cell anal carcinoma: INTERACTION phase II study. First Author:
Stefano Chong Hun Kim, Department of Medical Oncology, University
Hospital of Besançon, Besançon, France
Background: Even though the recurrence rate remains high, chemoradiotherapy (CRT) alone
is the standard treatment in locally advanced squamous cell anal carcinoma (SCAC), in the
absence of effective neoadjuvant/adjuvant treatment. Modified docetaxel, cisplatin and 5FU
(mDCF) is one of the standard regimens in metastatic SCAC, and induced a radiological
complete response (cCR) in 45% of patients, with a biological CR (the conversion from posi-
tive to negative HPV ctDNA by liquid biopsy) in 61% of patients. Among chemotherapy-
naïve patients, the cCR was as high as 55%, with 90% of ORR and 100% of disease control
rate during the first 4 months. Moreover, mDCF was associated with a decrease in Myeloid-
Derived Suppressive Cells (MDSC) and an increase in the antitumor anti-hTERT immunity,
two major factors correlated with prognosis in advanced SCAC, rendering mDCF a good part-
ner to combine with immunotherapy. Anti-PD1 immunotherapy is effective in chemorefrac-
tory SCAC. In sensitive tumors, neoadjuvant anti-PD1, with or without chemotherapy,
induced a high rate (30-45%) of complete or near-complete pathological response. The
combination of mDCF and immunotherapy is safe.Methods: INTERACTION is an open-label,
pivotal, single arm, phase II study in neoadjuvant setting for stage 3 SCAC patients
(NCT04719988). Fifty-five patients will receive up to 6 cycles of mDCF (docetaxel 40 mg/
m2 and cisplatin 40 mg/m2 on day 1, 5-fluorouracil 2400 mg/m2 over 46 h) every 2 weeks,
in association with ezabenlimab (anti-PD1 mAb) at 240 mg every 3 weeks. CT-scan, MRI,
tumor and liquid biopsies will be performed before treatment, and after 4 cycles. CRT will
be start after cycle 6. Then, ezabenlimab will be administered in the adjuvant setting up to
10 months from cycle 1. Eligible candidates include patients with treatment-naïve histologi-
cally proven locally advanced SCAC, an ECOG PS of 0 or 1, and age ≥18 years. The primary
endpoint is the clinical complete response rate at 10 months from the first cycle of mDCF
plus ezabenlimab. Main secondary endpoints are the major pathological response (com-
plete/near-complete response) and biological CR (HPV ctDNA negative) after induction
treatment. Other secondary endpoints include the ORR, OS, PFS, RFS, HRQoL and safety.
An extensive ancillary study will be performed to predict response or resistance to
treatment. Peiffert D et al. JCO 2012;30:1941–8; James RD et al. Lancet Oncol
2013;14:516–24; Kim S et al. Lancet Oncol 2018; 19:1094–106; Kim S et al. TAMO
2020;12:1758835920975356; Spehner L et al. IJMS 2020;21:6838; Ott PA et al. Ann
Oncol 2017;28:1036–41; Morris VK et al. Lancet Oncol 2017;18:446–53; Huang AC
et al. Nat Med 2019;25:454–61; Necchi A et al. JCO 2018;36:3353–60; Forde PM et al.
NEJM 2018;378:1976–86; Kim S et al. BMC Cancer 2020;20:352. Clinical trial informa-
tion: EudraCT 2020-006046-40 and Clinicaltrials.gov NCT04719988. Research Sponsor:
Boehringer Ingelheim., CHU Besancon.
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Nivolumab (NIVO) + 5-fluorouracil/leucovorin/oxaliplatin (mFOLFOX6)/
bevacizumab (BEV) versus mFOLFOX6/BEV for first-line (1L) treatment of
metastatic colorectal cancer (mCRC): Phase 2 results from CheckMate 9X8.
First Author: Heinz-Josef Lenz, University of Southern California, Norris
Comprehensive Cancer Center, Los Angeles, CA
Background: Standard 1L therapies for mCRC include a fluoropyrimidine with oxaliplatin and/or irinotecan, and a
biologic agent. NIVO may enhance antitumor activity in combination with 1L standard therapies within a subset of
patients (pts) with mCRC. CheckMate 9X8 evaluated NIVO + mFOLFOX6/BEV vs mFOLFOX6/BEV in 1L mCRC
(NCT03414983). Methods: Adults with previously untreated, unresectable, mCRC were randomized 2:1 to NIVO
240 mg + mFOLFOX6/BEV Q2W (NIVO + standard-of-care [SOC]) or mFOLFOX6/BEV Q2W (SOC). Primary end-
point was progression-free survival (PFS) assessed by blinded independent central review (BICR) per RECIST
v1.1. Key secondary endpoints included objective response rate (ORR), disease control rate (DCR), time to re-
sponse (TTR), duration of response (DOR), overall survival (OS), and safety. Results: 195 pts were randomized to
NIVO + SOC (n = 127) or SOC (n = 68). Median (range) follow-up was 23.7 (0–33.2) months (mo; NIVO + SOC)
vs 23.2 (0–32.3) mo (SOC). Median (range) duration of therapy was 9.9 (0.1–31.8+) mo (NIVO + SOC) and 7.7
(0.1–26.7+) mo (SOC). The HR (95% CI) for PFS was 0.81 (0.53–1.23; P = 0.30), which did not meet the pre-
specified threshold for statistical significance (median PFS, 11.9 mo in both arms; Table). PFS rates after 12 mo
were higher with NIVO + SOC vs SOC (Table). ORR was 60% (NIVO + SOC) and 46% (SOC; odds ratio 1.72 [95%
CI 0.96–3.10]) and median (95% CI) DOR was 12.9 (9.0–13.1) mo (NIVO + SOC) and 9.3 (7.5–11.3) mo (SOC;
Table). Rates of grade 3�4 treatment-related adverse events (TRAEs) were higher with NIVO + SOC; however, no
new safety signals were identified (Table). Biomarker analyses, including tumor mutational burden and baseline
CD8 levels, will be presented. Conclusions: The primary endpoint of PFS was not met; however, NIVO + SOC
showed higher PFS rates after 12 mo, a higher response rate, and more durable responses compared with SOC,
along with acceptable safety, in 1L mCRC. Clinical trial information: NCT03414983. Research Sponsor: Bristol
Myers Squibb.

Efficacy
NIVO + SOC
n = 127

SOC
n = 68

PFSa

Median, mo (95% CI)
HR vs SOC (95% CI; P value)
15-mo rate, % (95% CI)
18-mo rate, % (95% CI)

11.9 (8.9–15.7)
0.81 (0.53–1.23;

P = 0.30)
45 (35.4–54.8)
28 (19.0–38.4)

11.9 (10.1–12.2)
–

21.5 (9.7–36.4)
9 (2.4–21.8)

ORR,a n (%) 76 (60) 31 (46)
DCR,a n (%) 115 (91) 57 (84)
Median TTR,a,b mo (range) 2.8 (1.5–12.2) 2.8 (1.8–8.3)
DOR,a,b

Median, mo (95% CI)
≥ 12-mo rate, % (95% CI)
≥ 18-mo rate, % (95% CI)

12.9 (9.0–13.1)
52 (39–64)
29 (17–42)

9.3 (7.5–11.3)
31 (14–50)

0 (NE)

Median OS,c mo (95% CI) 29.2 (24.0–NE) Not reached (24.4–NE)
Safety n = 123 n = 62
Any-grade/grade 324 TRAEs, n (%) 120 (98)/92 (75) 60 (97)d/30 (48)
Any-grade/grade 3–4 TRAEs leading to discontinuation, n (%) 70 (57)/31 (25) 22 (35)d/6 (10)

aBICR; bResponders only (NIVO + SOC, n = 76; SOC, n = 31); cMinimum follow-up for OS, 21.5 mo; dOne
grade 5 event. NE, not estimable.

9 Oral Abstract Session

Association of circulating tumor DNA dynamics with clinical outcomes in the
adjuvant setting for patients with colorectal cancer from an observational
GALAXY study in CIRCULATE-Japan. First Author: Masahito Kotaka,
Gastrointestinal Cancer Center, Sano Hospital, Kobe, Japan
Background: Circulating tumor DNA (ctDNA)-based molecular residual disease (MRD) has the
potential to select patients who may benefit more from standard-of-care (SOC) adjuvant chemo-
therapy (ACT) by accurately assessing recurrence-risk post-surgery and by evaluating ACT effi-
cacy. Here we present an analysis from GALAXY study, an observational study monitoring MRD,
to evaluating the association of ctDNA dynamics with a short-term clinical outcome and ACT ef-
ficacy. Methods: A personalized tumor-informed assay (Signatera bespoke multiplex-PCR NGS
assay) was used for post-surgical MRD detection in colorectal cancer (CRC) patients. Six-month
disease-free survival (6M-DFS) rates were analyzed excluding patients enrolled in associated
phase III trials (VEGA and ALTAIR). Results: Total 1,365 CRC patients enrolled between June
2020 and April 2021 were included in this analysis; 116 pStage I, 478 pStage II, 503 pStage
III, and 268 oligomet resectable pStage IV (16% [42/268] received neoadjuvant chemothera-
py). 6M-DFS rate by ctDNA dynamics from 4w to 12w were 98% in ‘negative to negative’ group
(N = 618), 59% in ‘negative to positive’ (N = 32), 100% in ‘positive to negative’ (N = 58), and
45% in ‘positive to positive’ (N = 78), with a significant difference between ‘positive to nega-
tive’ and ‘positive to positive’ groups with hazard ratio (HR) of 52.3 (95% CI: 7.2-380.5; p <
0.001), with a median follow-up time of 6.6 months. Further, out of 188 patients who were
MRD+ at 4w with available MRD status at 12w, 95 received SOC ACT (80/95 received fluoro-
pyrimidine [FP] + oxaliplatin and 15 received FP alone) by an investigator’s decision. ctDNA
clearance rate at 12w was significantly higher in ACT vs. non-ACT; 57% (54/95) vs. 8% (7/93)
in pStage I-IV (p < 0.001), and 58% (42/72) vs. 11% (4/37) in pStage II-III (p < 0.001). In
addition, ctDNA clearance rate at 24w was also significantly higher in ACT vs. non-ACT; 26%
(7/27) vs. 0% (0/30) in pStage I-IV (p = 0.003), and 33% (7/21) vs. 0% (0/15) in pStage II-III
(p = 0.03). Cumulative incidence of ctDNA clearance was significantly higher in ACT vs. non-
ACT (67% vs. 7% by 24w; cumulative HR = 17.1; 95% CI: 6.7-43.4, p < 0.001). Among 4w-
MRD+ patients, 6M-DFS rate was significantly higher in ACT vs. non-ACT; 84% vs. 34% (HR =
0.15; 95% CI: 0.078-0.25; p< 0.001), which was seen in all stages, including pStage II. Con-
clusions: This analysis from the GALAXY study, is the largest MRD study to date, demonstrating
the association of ctDNA dynamics with improved clinical outcomes in MRD+ patients. Our
study shows that stratifying post-surgical treatment decisions using the assay can identify pa-
tients likely to benefit from ACT across all stages, including pStage II. ctDNA-guided adjuvant
strategy will further be established by ongoing randomized VEGA and ALTAIR studies and will
be presented in the future conferences. Clinical trial information: jRCT1031200006.
Research Sponsor: Japan Agency for Medical Research and Development.

10 Oral Abstract Session

A randomized phase III trial of mFOLFOX7 or CapeOX plus bevacizumab
versus 5-FU/l-LV or capecitabine plus bevacizumab as initial therapy in
elderly patients with metastatic colorectal cancer: JCOG1018 study
(RESPECT). First Author: Tetsuya Hamaguchi, Department of Medical
Oncology, Saitama Medical University International Medical Center,
Saitama, Japan
Background: It is uncertain if the addition of oxaliplatin (OX) to fluoropyrimidine plus bevacizumab
(BEV) is suitable as initial therapy in elderly patients (pts) with metastatic colorectal cancer
(MCRC). Therefore, we conducted a randomized controlled trial to confirm the superiority of the
addition of OX in terms of progression-free survival (PFS). This JCOG trial was originally planned
as a paralell study with NCCTG, but the NCCTG trial was terminated early. Methods: Key eligibility
criteria included unresectable metastatic colorectal cancer, and histologically confirmed adenocar-
cinoma, aged 70-74 with PS 2 or 75 or older with ECOG PS 0-2. Eligible pts were randomized
(1:1) to either no addition of OX or addition. Whether using 5-FU+levoleucovorin calcium (5-FU/
l-LV) or capecitabine (CAPE) was declared before study entry; options included 5-FU/l-LV+BEV
(C), CAPE+BEV (D), mFOLFOX7+BEV (E), or CapeOX+BEV (F). 5-FU/l-LV regimen omitted bolus
5-FU from the original sLV5FU regimen. The dose of CAPE was adjusted by estimated creatinine
clearance. The primary endpoint was PFS. The planned sample size was 250 pts in total to detect
a hazard ratio (HR) of 0.75, with a one-sided alpha of 5% and 70% power. The decision rule is
that the primary endpoint is met, and the point estimate of HR of overall survival (OS) is less than
0.8. Results: Between Sep 2012 and Mar 2019, 251 pts were randomized. 125 pts were allocated
to no addition of OX and 126 pts to addition. Median age was 79, aged 70-74/75-79/80-84/
85+:5%/45%/37%/13%, PS 0/1/2:53%/39%/7%. Of 251 pts, 241 pts had PFS events and 223
pts had OS events. Median PFS (mPFS) was 9.4 months (M) (95%CI 8.3–10.3) in no addition of
OX and 10.0M (9.0–11.2) in addition (HR 0.837, 90.5%CI [0.673–1.042], one-sided p =
0.086). Median OS was 21.3M (18.7-24.3) in no addition and 19.7M (15.5–25.5) in addition of
OX (HR 1.054 [0.810–1.372]). Response rate was 29.5% (21.2-38.8) in no addition of OX and
47.7% (38.1-57.5) in addition. Proportion of pts whose EQ-5D scores improved from baseline to
post-treatment in overall score did not differ (odds ratio 0.94 (0.51-1.75)). The deaths of 1 pt in
no addition of OX and in 3 pts in addition were deemed treatment-related. Conclusions: The addi-
tion of OX has no survival benefit over no addition. OX was not recommended for elderly MCRC pts
as initial therapy. Clinical trial information: UMIN000008866. Research Sponsor: Japan Agency
for Medical Research and Development, Other Government Agency, National Cancer Center Re-
search and Development Fund.

N Median PFS (95% CI) Median OS (95% CI)

No addition of OX 125 9.4M (8.3-10.3) 21.3M (18.7-24.3)
The addition of OX 126 10.0M (9.0-11.2) 19.7M (15.5-25.5)

HR:0.837 (0.648-1.033)
P = 0.086

HR:1.054 (0.810-1.372)

5FU/l-LV+BEV (C) 71 8.5M (6.3-9.9) 20.5M (16.7-23.3)
CAPE+BEV (D) 54 10.3M (9.1-11.8) 24.7M (18.4-29.6)
mFOLFOX7+BEV (E) 67 10.0M (9.0-11.6) 24.2M (16.6-27.8)
CapeOX+BEV (F) 59 10.0M (7.2-12.2) 16.4M (11.8—25.5)
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Prognostic impact of early treatment discontinuation and early oxaliplatin
discontinuation in patients treated with 6 months of oxaliplatin-based
adjuvant chemotherapy for stage III colon cancer: an ACCENT/IDEA pooled
analysis of 11 trials. First Author: Claire Gallois, Hopital Europ�een Georges
Pompidou, Paris, France
Background: Six months of oxaliplatin-based adjuvant chemotherapy in patients
with stage III colon cancer (CC) remains a standard in high-risk stage III patients.
Early treatment discontinuation (ETD) could worsen the prognosis. In addition,
there is current lack of data on the prognostic impact of early oxaliplatin only dis-
continuation (EOD). Methods: We studied the prognostic impact of ETD and EOD
in patients with stage III CC who participated in 11 relevant clinical trials of the
ACCENT and IDEA databases, where patients were planned to receive 6 months
of adjuvant fluoropyrimidine plus oxaliplatin (FOLFOX or CAPOX). ETD was de-
fined as discontinuation of treatment before 75% of cycles of chemotherapy.
EOD was defined as discontinuation of oxaliplatin only, while continuing the fluo-
ropyrimidine, before 75% of cycles of oxaliplatin. Association between ETD/EOD
and overall survival (OS) and disease-free survival (DFS) was assessed by Cox
model adjusted for prognostic factors. Results: ETD analysis included 10,444 pa-
tients (FOLFOX n = 7,033; CAPOX n = 3,411), with 20.9% of patients with ETD
(17.8% with FOLFOX and 27.2% with CAPOX, p < 0.001). Out of 7,243 pa-
tients, 18.8% experienced EOD (17.4% FOLFOX versus 21.4% with CAPOX, p <
0.001). Compared to patients without ETD or EOD, patients with ETD or EOD
were statistically more likely to be women, older, with higher ECOG-PS ≥ 1, and
in addition for ETD, a Body Mass Index (BMI) < 18.5 kg/m2. In multivariate anal-
yses, ETD was associated with a decrease in DFS and OS in the overall population
(HR: 1.40 95%CI 1.23-1.58, p < 0.001 and HR: 1.51 95%CI 1.31-1.74, p <
0.001, respectively). The same pattern was present with FOLFOX and CAPOX reg-
imen, and also in low-risk and high-risk groups for each regimen with the excep-
tion of the CAPOX regimen in the low-risk group for DFS and OS. By contrast,
EOD was not associated with reduced DFS or OS in the overall population (HR:
1.10 95%CI 0.77-1.58, p = 0.6 and HR: 0.97 95%CI 0.62-1.52, p = 0.9, re-
spectively), in the low-risk group (HR: 0.97 95%CI 0.56-1.66, p = 0.9 and HR:
0.97 95%CI 0.51-1.82, p = 0.9, respectively) and high-risk group (HR: 1.22
95%CI 0.74-2.02, p = 0.4 and HR: 1.05 95%CI 0.53-2.08, p = 0.9, respective-
ly) and for all subgroups of regimen. Conclusions: In patients treated with 6
months of oxaliplatin-based adjuvant chemotherapy for stage III CC, ETD was as-
sociated with a decrease in DFS and OS. By contrast, EOD was not significantly
associated with poorer outcomes. In case of relevant neurotoxicity during a 6
months schedule, these data are not in favor of continuing oxaliplatin beyond
75% of planned cycles of adjuvant chemotherapy, and demonstrate that fluoro-
pyrimidines remain the cornerstone of adjuvant chemotherapy in localized CC.
Research Sponsor: None.
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Phase I/II trial of encorafenib, cetuximab, and nivolumab in patients with
microsatellite stable, BRAFV600E metastatic colorectal cancer. First Author:
Van K. Morris, The University of Texas MD Anderson Cancer Center,
Houston, TX
Background: Encorafenib (E) and cetuximab (C) offers short-lived response and survival benefit
for patients (pts) with MSS, BRAFV600E metastatic colorectal cancer (CRC). BRAF + EGFR inhi-
bition induced a transient MSI-H phenotype in preclinical models of MSS, BRAFV600E CRC and
may prime these tumors for response to immunotherapy with anti-PD-1 antibodies like nivolu-
mab (N). Methods: In this single-arm, single-institution, phase I/II clinical trial, pts with treat-
ment-refractory MSS, BRAFV600E metastatic CRC were eligible. No prior BRAF inhibitors, anti-
EGFR antibody, or immunotherapy was permitted. Pts received E (300 mg PO daily), C (500
mg/m2 IV q14 days), and N (480 mg IV q28 days). The primary endpoints were best overall re-
sponse (RECIST 1.1) and safety/tolerability (CTCAE v5). A Simon two-stage design (H0: p≤.22;
Ha: p≥.45, where p= percentage of pts with radiographic response) was employed using a one-
sided a=.05 and b=.20. In the first stage, ≥ 4/15 responses were needed in order for the trial
to enroll 11 additional pts. Median progression-free survival (PFS) and overall survival (OS)
were estimated via Kaplan-Meier. Results: All 26 pts have been enrolled - 23 patients treated,
and 21 evaluable for response so far. Median age is 59 years (range, 32-85), and 14 (54%) are
female. No dose-limiting toxicities occurred. Grade 3-4 treatment-related adverse events (AE)
occurred in 4/22 (18%) patients. Grade 3 AEs included colitis, maculopapular rash, leukocyto-
sis, and elevated amylase/lipase (all N=1). Grade 4 AEs in a single patient were myositis/myo-
carditis. Overall response rate is 45% (95% CI, 23-68), and disease control rate is 95% (95%
CI, 75-100). Median PFS is 7.3 months (95% CI, 5.5-NA). Median OS is 11.4 months (95%
CI, 7.6-NA). For the 9 pts thus far with responses, median duration of response is 8.1 months
(95% CI, 7.3-NA). Updated results will be presented. Conclusions: E + C + N is effective and
well-tolerated for pts with MSS, BRAFV600E metastatic CRC. The E+C+N regimen met its pre-
defined efficacy endpoint and suggests a role for immunotherapy as a novel combination ap-
proach for this specific subpopulation of MSS metastatic CRC. A follow-up randomized phase
II trial (SWOG 2107) to evaluate encorafenib/cetuximab with or without nivolumab in pts with
MSS, BRAFV600E metastatic CRC will activate in early 2022. Clinical trial information:
NCT04017650. Research Sponsor: Pfizer, Bristol Myers Squibb.
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One-year duration of nivolumab plus ipilimumab in patients (pts) with
microsatellite instability-high/mismatch repair-deficient (MSI/dMMR)
metastatic colorectal cancer (mCRC): Long-term follow-up of the GERCOR
NIPICOL phase II study. First Author: Romain Cohen, Sorbonne University,
Department of Medical Oncology, Saint-Antoine Hospital, AP-HP, Paris,
France
Background: Optimal treatment duration with immune checkpoint inhibitors (ICI) for MSI/
dMMR mCRC pts remains to be determined. Different durations are used, usually a fixed dura-
tion of 2 years or treatment until progression or toxicity. The GERCOR NIPICOL phase II study
evaluated 1 year of therapy with nivolumab plus ipilimumab for MSI/dMMR mCRC pts. Here,
we present the efficacy data with 16 months of additional follow-up since the primary analysis.
Methods: MSI/dMMR mCRC pts previously treated with fluoropyrimidine, oxaliplatin, and irino-
tecan ± targeted therapies received nivolumab 3 mg/kg plus ipilimumab 1 mg/kg Q3W for 4
cycles, then nivolumab 3 mg/kg Q2W until progression or a maximum of 20 cycles. Second
course of nivolumab was permitted for pts who completed the predefined year of treatment and
had later progressive disease (PD). Objectives were to evaluate response rates, progression-free
survival (PFS) per iRECIST, and overall survival (OS). A landmark analysis was performed for
PFS in pts who remained alive and progression-free at 1 year (theoretical end of treatment). Re-
sults: Of 57 pts included between Dec 2017 and Nov 2018, 36 (63%) completed the prede-
fined 1-year duration of treatment. Reasons of premature treatment discontinuation were PD or
death (n = 13), adverse event (n = 7), and the pt wish (n = 1). Overall median follow-up was
34.5 months. One, 2, and 3-year PFS rates were respectively 75.4% (95% CI 62.0-84.6),
70.0% (95% CI 56.2-80.1), and 70.0% (95% CI 56.2-80.1). One, 2, and 3-year OS rates
were 84.1 (95% CI 71.7-91.4), 78.4% (95% CI 65.1-87.1), and 73.1% (95% CI 58.4-
83.4), respectively. 42/57 pts were progression-free and alive at 1 year. Among them, median
follow-up was 35.0 months and the 24-month PFS rate was 92.9% (95% CI 79.5-97.6%). PD
was observed in three pts whose 12-month status was stable disease (SD). These three pts re-
ceived a second course of nivolumab: two achieved PR and one had PD. Conclusions: Nivolu-
mab plus ipilimumab with a fixed duration of 1 year continued to show durable activity in pts
with chemoresistant MSI/dMMR mCRC after 3 years of follow-up. Reexposure to nivolumab
seems to provide additional antitumor activity for pts experiencing late resistance after discon-
tinuation of immunotherapy. Clinical trial information: NCT033501260. Research Sponsor:
Bristol-Myers Squibb, GERCOR.
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Robotic versus laparoscopic surgery for middle and low rectal cancer (REAL):
Short-term outcomes of a multicenter randomized controlled trial. First
Author: Jianmin Xu, Department of General Surgery, Zhongshan Hospital
Fudan University, Shanghai, China
Background: Robotic surgery for rectal cancer is gaining popularity, but persuasive evidence on
long-term oncological outcomes is lacking. This multicenter randomized controlled trial com-
pared robotic and conventional laparoscopic surgery regarding surgical quality and long-term
oncological outcomes among patients with middle and low rectal cancer. Methods: This superi-
ority trial was undertaken at 11 hospitals in 8 Chinese provinces. Patients with middle
(> 7–12 cm from anal verge) or low (0–7 cm from anal verge) rectal adenocarcinoma, cT1–T3
N0–1 or ycT1–T3 Nx after preoperative radio-/chemoradiotherapy, and no evidence of distant
metastasis were enrolled and randomly assigned in a 1:1 ratio to receive robotic or conventional
laparoscopic surgery. Secondary (short-term) end points (surgical quality, pathological radical-
ity, and postoperative recovery) were compared using modified intention-to-treat (mITT) analy-
sis. Three-year locoregional recurrence rate as the primary endpoint is expected by the end of
2023. This trial was registered with ClinicalTrials.gov (NCT02817126). Results: Between July
2016 and December 2020, 1240 patients were enrolled; 1180 were included in the mITT
analysis (591 in robotic and 589 in laparoscopic group). There were significantly more sphinc-
ter-preserving surgeries (low anterior resections) performed in the robotic group (83.1% vs.
76.9%, p = 0.008). With more macroscopic complete resections (95.4% vs. 91.9%, p =
0.012), robotic surgery had better integrity of the mesorectal fascia, and had lower circumfer-
ential resection margin positivity rate (4.0% vs. 7.1%, difference = -3.1%, 95% confidence in-
terval = -6.0% to -0.5%, p = 0.023) and more lymph nodes harvested (median, 15.0 vs. 14.0,
p = 0.004). Robotic surgery also reduced the open conversion rate (1.7% vs. 3.9%, p =
0.021), estimated blood loss (median, 40.0 ml vs. 50.0 ml, p < 0.001), intraoperative compli-
cation rate (5.4% vs. 8.7%, p = 0.029), and 30-day postoperative complication rate (Clavien-
Dindo grade II or higher, 16.1% vs. 22.9%, p = 0.003), leading to better postoperative recov-
ery and shorter postoperative hospital stay (median, 7.0 days vs. 8.0 days, p < 0.001). The
30-day postoperative mortality was similar between the two groups (0.2% vs. 0.2%, p >
0.999). Conclusions: Robotic surgery for middle and low rectal cancer significantly reduced sur-
gical injury, improved oncological radicality, and promoted postoperative recovery compared
with conventional laparoscopic surgery. Clinical trial information: NCT02817126. Research
Sponsor: The Shenkang Hospital Development Center, Shanghai Municipal Health Commission
(Shanghai, China), and Zhongshan Hospital, Fudan University (Shanghai, China).
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Phase I/II study of regorafenib (rego) and pembrolizumab (pembro) in
refractory microsatellite stable colorectal cancer (MSSCRC). First Author:
Afsaneh Barzi, City of Hope Comprehensive Cancer Center/AccessHope,
Duarte, CA
Background: Immune check point inhibitors (ICI) are ineffective in MSSCRC. Combination of
ICI with targeted agents has the potential to alter the tumor microenvironment and render these
tumors vulnerable to ICI. We report the results of the multicenter study of rego and pembro in a
diverse patient population with advanced MSSCRC. Methods: This was an investigator-initiated
study and enrolled patients (pts) who had failed/were intolerant of chemotherapy at 3 sites. A
3+3 design was used for phase I to evaluate escalating doses of rego (80,120,160, days 1-14/
21) in combination with pembro (200m/q3weeks). The primary endpoint was dose limiting tox-
icities during the first cycle. For phase II, pts received rego at the recommended phase II dose
(RP2D) with pembro. The primary endpoint was progression free survival (PFS). Secondary end-
points were overall survival (OS) and objective response rate (ORR). The study was powered to
show an improvement in PFS from 1.9 months (CORRECT data) to 2.85 months. Estimated
sample size for phase II was 63 pts. Results: Study started in 7/2019 and accrual completed in
7/2021. Of 73 pts, 10 enrolled in phase I and 63 in phase II. RP2D of rego was 80 mg, days
1-14/21, and 70 pts treated at that dose. As of Sep 14, 11 pts remain on treatment. At base-
line, median age was 54 years (23-81), 51% female, 53% white, 19% Asian, 12% black, and
11% Hispanic, median prior lines of therapy 2 (1-5), primary tumor location rectosigmoid/rec-
tal 13%, KRAS mutated 68%, BRAF mutated 5%. Liver metastases was present in 78% of the
pts. There was no grade 4 toxicity. The most common grade 3 toxicities were rash (20%), fol-
lowed by hand-foot syndrome and HTN (7%). Dose modification was required in 14%. The
most common reason for discontinuation was disease progression (85%), followed by withdraw-
al of consent (12%). With a median follow up of 5.3 (range:0.6-24.4) months, median PFS
was 2.0 (1.8 -3.5) months, and median OS was 10.9 (5.3-NR) months. In 16 pts (23%), with
non-liver metastatic disease PFS was 4.3 (1.9-8.4) months. No objective response was ob-
served. Stable disease was observed in 49% of pts, median duration of stable disease was 2
(0.2-18.8) months. Conclusions: This is the largest trial of combination of ICI + rego in
MSSCRC reported to date. The trial didn’t meet its primary endpoint, though the median OS is
provocative. Analysis of biomarkers for identification of pts with longer duration of benefit is on-
going. Clinical trial information: NCT03657641. Research Sponsor: Bayer and Merck.
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PD-1 blockade alone for mismatch repair deficient (dMMR) locally advanced
rectal cancer. First Author: Melissa Amy Lumish, Memorial Sloan
Kettering Cancer Center, New York, NY
Background: Total neoadjuvant therapy with induction chemotherapy and chemo-
radiation (chemoRT) is the standard treatment for locally advanced rectal adeno-
carcinomas. Mismatch repair deficient (dMMR) rectal tumors respond poorly to
neoadjuvant chemotherapy. PD-1 blockade is effective in patients with metastat-
ic dMMR colorectal cancers, but its efficacy has not been established in the neo-
adjuvant setting. The purpose of this study is to evaluate the clinical benefit of
neoadjuvant PD-1 blockade in dMMR locally advanced rectal cancer. Methods:
We designed a prospective, single-arm, phase II study in which patients with
stage II and III dMMR rectal cancer receive neoadjuvant dostarlimab (anti-PD-1)
for a total of 6 months. The co-primary objectives are to determine the overall re-
sponse rate (ORR) and pathologic complete response (pCR) or clinical complete
response rate (cCR) with or without chemoRT. Tumor assessment with endoscop-
ic evaluation is performed at baseline, 6 weeks, 3 months and 6 months; imaging
is performed at pretreatment baseline, 3 months and 6 months. Patients with
cCR by previously established criteria are eligible for non-operative management
without chemoRT. Those with residual disease after neoadjuvant dostarlimab re-
ceive standard chemoRT. Following chemoRT, any patient failing to achieve a
cCR is then managed surgically. Results: A total of 13 patients have been en-
rolled, with median age 52 years (range 26-78), 77% female, and 92% with
node-positive disease by rectal MRI. The ORR is 100% in the 12 patients who
have undergone at least a 3-month evaluation. Seven patients have completed in-
duction therapy and all 7 (100%) have achieved a cCR and are undergoing obser-
vation without chemoRT or surgery. The rate of progressive disease thus far is
0%. No patients have required chemoRT or surgery. There have been no serious
adverse events. Conclusions: Single agent neoadjuvant PD-1 blockade with dos-
tarlimab is effective and well-tolerated in locally advanced dMMR rectal adeno-
carcinoma and allows patients to avoid chemoradiation and surgery. This
suggests a potential new paradigm for treatment of dMMR locally advanced rectal
cancer. Follow up and further patient accrual is ongoing. Clinical trial
information: NCT04165772. Research Sponsor: GlaxoSmithKline, Other Govern-
ment Agency.
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Association between tumor mutation profile and clinical outcomes among
Hispanic-Latino patients with metastatic colorectal cancer. First Author:
Sayed Reshad Ghafouri, Texas Tech University Health Sciences Center
(El Paso, TX), El Paso, TX

Background: According to the World Health Organization GLOBOCAN database, in
2019, approximately 1.8 million new colorectal cancer cases were diagnosed,
and almost 861,000 deaths were reported. In the United States, CRC is the third
most frequent type of cancer and the second leading cause of cancer-related
death. Although the overall incidence of CRC among the Hispanic population has
been declining over the last decades, recently, a dramatic increase in CRC inci-
dents among Hispanics younger than 50 years of age (early-onset CRC) has been
reported. The increase in the incidence of early-onset CRC is markedly more sig-
nificant in Hispanic-Latino (HL) patients population (45%) than in non-Hispanic
Whites (NHW) (27%) and African-Americans (AA) (15%). Additionally, in con-
trast to NHW, Hispanics have a worse survival rate. The exact reason for these ra-
cial disparities and the biology of CRC in the HL population are not well
understood. Therefore, we performed this study to better understand the biology
of the disease in HL patients, which might help to identify new directions for tar-
geted therapy. Methods: For the study, 52 formalin-fixed paraffin-embedded
(FFPE) tumor tissue samples were collected and analyzed. We compared the re-
sults with individual patient clinical histories and outcomes. Of 52 patients with
mCRC, 52 (100%) were identified as HL. We identified several commonly altered
genes in HL patients (APC, TP53, KRAS, GNAS, PICK3CA, and NOTCH). Com-
pared to those in other studies. Results: Mutation frequencies in the APC gene
were significantly higher among HL patients with mCRC. Moreover, the preva-
lence of the APC mutation was significantly higher among male HL patients com-
pared to female patients. The combination of mutations in the APC, NOTCH, and
KRAS genes in the same tumors was associated with a higher risk of progression
after the first-line of chemotherapy and worse overall survival. In addition, muta-
tions in the combination of GNAS and AURKA genes were associated with a sig-
nificantly higher risk of progression after the first-line of chemotherapy.
Conclusions: The data support the notion that the molecular drivers of colon can-
cer might be different in HL patients compared to other racial/ethnic groups.
Research Sponsor: None.
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Racial disparities in colon cancer management in the National Cancer
Database. First Author: Anya Greenberg, University of California, San
Francisco School of Medicine, San Francisco, CA
Background: Racial and ethnic minorities in the US are at increased risk of developing and dy-
ing from colorectal cancer. Reasons for these disparities are multifactorial, among which are
delayed presentation and initial disease management. We aimed to identify groups at highest
risk to help address these disparities. Methods: Using the 2010-2017 National Cancer Data-
base (NCDB), we analyzed clinical tumor stage at presentation and pathologic stage for adult
patients (age≥18) diagnosed with primary colon cancer. We also examined trends in upstaging,
downstaging, and delays >42 days between presentation and surgical intervention. We com-
pared these outcomes by race/ethnicity using multivariable logistic or median regression, with
select demographics, facility factors, and treatment details as covariates. Results: Fifty-one per-
cent of patients with known clinical tumor stage (122,452/239,939) were diagnosed with
stage III/IV at presentation, and 41% of those with known pathologic stage (123,009/
298,716) had stage III/IV disease. In multivariable analysis, Black (OR 1.18, p<0.01) and
Southeast Asian (OR 1.12, p=0.02) patients were significantly more likely than White patients
to present with clinical stage III/IV. Black (OR 1.08, p<0.01), Hispanic (OR 1.07, p<0.01),
East Asian (OR 1.28, p<0.01), and Southeast Asian (OR 1.40, p<0.01) patients were signifi-
cantly more likely than White patients to have pathologic stage III/IV. Both clinical and patho-
logical stage were available for 96,959 patients. Among those with clinical stage 0/I/II,
Hispanic (OR 1.08, p=0.04), East Asian (OR 1.38, p<0.01) and Southeast Asian (OR 1.27,
p=0.01) patients had significantly higher odds than White patients of being upstaged to patho-
logic stage III/IV. Among those with clinical stage III/IV, Black patients (OR 0.85, p=0.02) had
significantly lower odds than White patients of being downstaged to pathologic stage 0/I/II.
Black (OR 1.42, p<0.01), Hispanic (OR 1.33, p<0.01) and Southeast Asian (OR 1.23,
p=0.05) patients had higher odds than White patients of waiting >42 days between presenta-
tion and surgery. Conclusions: Upstaging of colon cancer between diagnosis and surgery is dis-
proportionately experienced by non-white patients. Surgical delays may partly explain this
finding. Targeted interventions to avoid surgical delays as well as further research on the rea-
sons (e.g., differences in tumor characteristics) for upstaging are needed to address this dispar-
ity. Research Sponsor: None.

Disease staging & surgical delays, by race/ethnicity.

Race/Ethnicity
OR (Clinical
Stage III/IV) p-value

OR (Pathologic
Stage III/IV) p-value

OR
(Being

Upstaged) p-value

OR
(>42 day
delay) p-value

Black 1.18 <0.01 1.08 <0.01 1.03 0.22 1.42 <0.01
Hispanic 1.03 0.15 1.07 <0.01 1.08 0.04 1.33 <0.01

East Asian 0.92 0.06 1.28 <0.01 1.38 <0.01 0.86 0.11

Southeast Asian 1.12 0.02 1.40 <0.01 1.27 0.01 1.23 0.05

OR = Odds Ratio

19 Poster Session

Chemotherapy delivery in early-onset colorectal cancer is impacted by urban
versus rural settings in Colorado. First Author: David Sheneman, Saint
Joseph Hospital, Denver, CO
Background: While colorectal cancer (CRC) incidence has been decreasing overall, incidence in
adults under age 50 has been rising both nationally and across Colorado. National guidelines
have adapted to recognize this trend, but knowledge gaps regarding early-onset CRC remain.
This group has previously established rising early-onset CRC incidence in Colorado, as well as
later stage at diagnosis and worse prognosis. This study examines demographics, treatment,
survival, and concomitant disease among patients < 50 and diagnosed with CRC across a mul-
ticenter healthcare system in Colorado in order to better understand early-onset CRC. Methods:
We analyzed 1,192 CRC cases in patients < 50 from the Colorado Health Data Compass data-
base and cross-referenced these cases with the Colorado Central Cancer Registry to examine
for association of gender, race/ethnicity, BMI, zip code, insurance type, stage, and concomitant
medical conditions with overall survival and oncologic treatment modality. Logistic regressions
were used to evaluate the relationships between chemotherapy and the important variables
while adjusting for covariates, with 95% confidence intervals reported. Cox proportional hazard
regressions were used to evaluate the relationships between overall survival and the important
variables while adjusting for covariates, with 95% confidence intervals reported. Results: Over-
all, early-onset CRC in our population was 2.8% stage I, 6.3% stage II, 12.7% stage III,
18.5% stage IV, and 59.8% were unstageable or no stage recorded. Surgical treatment was as-
sociated with a 52% improvement in overall survival. Chemotherapy treatment was not associ-
ated with any survival changes in stage II disease. Radiation treatment, insurance type,
number of concomitant conditions, geographic location, and race/ethnicity were not associated
with overall survival. Upon exploring chemotherapy relationships, patients from urban areas
were significantly more likely to receive chemotherapy than patients from rural areas, while ad-
justing for ethnicity, inpatient encounters, and stage (OR 5.55, p = 0.001). Conclusions: While
less is known about CRC in patients < 50, trends are emerging that are not as well described in
a traditional CRC population. The difference between urban and rural patients and their rates
of chemotherapy points to a potential disparity in access to care, particularly when considering
advanced stage CRC. This persisted through insurance type, indicating that distance from an
infusion center, rather than ability to pay, is more likely to be driving this relationship. Further
research is needed to determine if these findings are generalizable to the larger early-onset
CRC population, and how access may be affecting care for this population. Research Sponsor:
U.S. National Institutes of Health.
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20 Poster Session

Incomplete preoperative staging results in suboptimal treatment in rectal
cancer patients: A population-based study. First Author: Sunil Patel,
Kingston Health Sciences Center, Queen’s University, Kingston, ON,
Canada

Background: Individuals with rectal cancer require a number of pre-treatment in-
vestigations to determine the local-regional and overall stage of disease. Stage of
rectal cancer determines treatment plan; therefore incomplete or inadequate
staging may result in sub-optimal care and outcomes. Methods: This is a popula-
tion based study of all individuals undergoing surgical resection for rectal cancer
in Ontario, Canada (population 14.6 million) between 2010 and 2019. Individu-
als were identified using the Ontario Cancer Registry which includes approximate-
ly 95% of all incident cases of rectal cancer in the province. “Complete Staging”
in Rectal Cancer has previously been defined and includes assessments of distant
metastasis, local-regional stage and an attempt at colonic assessment for syn-
chronous lesions. Patient and care provider characteristics, staging investiga-
tions, stage of disease, treatments and long-term outcomes were determined
using linked administrative databases. Results: The study cohort included
10,957 individuals with rectal cancer; 24% Stage I, 21% Stage II, 40% Stage
III, 7% Stage IV, 8% Missing Stage. The average age was 65 (STD 12.6) and
males accounted for 63% of the study population. Incomplete staging occurred
in 26%, with incomplete local regional staging being the most common deficien-
cy (21%). Increasing patient age (< 0.001), low volume surgeons (P < 0.001)
and low volume hospitals (P < 0.001) were associated with incomplete staging.
There was significant regional variation in the completeness of staging (low 68% -
High 84%). In those with locally advanced rectal cancer (Stage II and Stage III),
incomplete staging was associated with lower rates of preoperative radiation on-
cology assessments (27% vs. 80%, P < 0.001) and medical oncology assess-
ments (12% vs. 39%, P < 0.001). In addition, incomplete staging was
associated with lower rates of any radiation (pre or postoperative) (45% vs. 82%,
P < 0.001), lower rates of preoperative neoadjuvant therapy (22% vs. 74%, P <
0.001) and higher rates of post operative radiation (23% vs. 8.3%, P < 0.001).
Those with incomplete staging had a lower 5 year overall survival (73% vs. 81%,
P < 0.001). Conclusions: In this study, we identified several modifiable risk fac-
tors for incomplete staging prior to treatment for rectal cancer. Incomplete stag-
ing likely results in suboptimal care in this population, as demonstrated by less
oncology referrals and less use of appropriate neoadjuvant therapy. Research
Sponsor: CIHR, Queen’s University Internal Grant.

21 Poster Session

Colorectal cancer incidence in Texas border versus non-border counties. First
Author: Michael Brian LaPelusa, Vanderbilt University School of
Medicine, Nashville, TN
Background: There are 32 counties and 2.8 million people in the Texas border re-
gion. The population is 88.4% Hispanic with estimates that 47% lack health in-
surance - not including non-US citizens, who are more likely to lack health
insurance than US citizens. In 2014, 7 of the 20 US counties with the lowest
CRC screening rates were in Texas, 6 of which were Texas border counties. It is
unknown how the incidence of CRC in Texas border counties has changed over
time compared to non-border counties. In this study, we investigate changes in
the incidence of CRC in Texas border counties between 2000 and 2017. Meth-
ods: Data were obtained from the Texas Department of State Health Service’s Tex-
as Cancer Registry. Cases of patients aged 18 or older between 2000 and 2017
were included in our analysis. Cases were excluded if they contained incomplete
information regarding age, sex, year of diagnosis, site of diagnosis or poverty level.
Simple descriptive statistics were calculated for all covariates. Chi-square tests of
independence were created to examine the association between each categorical
variable and border county status. Age-adjusted incidence rates (AAIR) were cre-
ated for the state overall and by border status. SAS v9.4 was used for all data
analysis. Results: In border counties from 2000 to 2017, the overall AAIR de-
creased from 65.9 (per 100,000) to 56.7. In those 50-64 years old and 65 years
and older residing in border counties, the AAIR increased from 63.3 to 78.1 and
decreased from 244 to 176.1, respectively. In non-border counties from 2000 to
2017, the overall AAIR decreased from 85.2 (per 100,000) to 57.3. In those 50-
64 years old and 65 years and older residing in non-border counties, the AAIR de-
creased from 94.9 to 78.0 and from 303 to 168.5, respectively. Conclusions: The
overall AAIR of CRC was lower in Texas border counties compared to non-border
counties, which is likely a consequence of lower screening rates in border coun-
ties. The overall AAIR decreased at a slower rate in Texas border counties com-
pared to non-border counties, which may represent lower rates of utilization of
CRC screening over time in border counties. The increase in the AAIR among
those 50-64 years old in Texas border counties warrants further investigation.
Research Sponsor: None.

22 Poster Session

Outcomes of IBD-associated colorectal cancer and implications in early-
onset colorectal cancer. First Author: Oscar Villarreal, University of Texas
MD Anderson Cancer Center, Houston, TX
Background: Inflammatory bowel disease (IBD) increases the risk of developing colorectal can-
cer (CRC), and colitis-associated CRC (CA-CRC) mortality is on the rise. It has been postulated
that CA-CRC may be contributing to the increasing prevalence of early-onset CRC (EOCRC) but
supportive studies are currently lacking. Molecular and clinical differences between CA-CRC
and sporadic-CRC (S-CRC) have been reported, however outcomes for CA-CRC remains unclear.
Signet ring cell carcinoma (SRC) is a rare subtype of CRC which is seen at higher frequencies,
along with mucinous histology, in both CA-CRC and EOCRC. In this study, we validate the asso-
ciation of SRC and mucinous (SRC/M) histology with CA-CRC and EOCRC, and utilize it to esti-
mate the amount of EOCRC attributable to undiagnosed or subclinical IBD. Methods: A
retrospective study was conducted using three independent mCRC patient datasets from
MDACC. The mATTACC discovery cohort consisted of 32 IBD- and 425 S-mCRC patients en-
rolled in a prospective biomarker trial. Validation of tumor histology was completed with a tu-
mor registry (n=1696), excluding the MSI-High samples, and a real-world evidence (RWE)
cohort from MDACC containing 269 CA-mCRC and 29,596 S-mCRC patients, was used as our
validation cohort. Results: In the mATTACC cohort SRC/M histology was found in 37.5% of CA-
mCRC and 11.7% of S-mCRC, showing a strong association between SRC/M and CA-mCRC
(OR = 4.54, 95% CI: 2.19-9.43). The RWE cohort confirmed the correlation of SRC/M with
CA-mCRC (28.6%) relative to S-mCRC (11.4%) patients (OR = 3.13, 95%CI: 2.39-4.09). An
association was found between SRC/M and EOCRC (OR = 1.35; 95% CI: 1.24-1.47). By com-
paring the prevalence of SRC/M in EOCRC and late-onset CRC and correcting by the proportion
of CA-CRC cases with SRC/M histology, we estimate that between 8.28% to 10.15% of EOCRC
may attributable to undiagnosed/subclinical IBD. Using the RWE cohort, median overall surviv-
al was determined to be lower for CA-mCRC (31m) relative to S-mCRC (39m; p=0.007), yield-
ing a HR of 1.26 (95% CI: 1.06-1.48). CA-mCRC patients with EOCRC (25m) were also found
to have significantly worse outcomes than S-mCRC patients (40m) with EOCRC (p=0.0005;
HR = 1.61, 95%CI: 1.23-2.11). Within CA-mCRC, patients with SRC or SRC/M histology
(21m) had decreased OS compared to mucinous histology (51m), indicating the poor prognosis
of SRC in CA-mCRC (p=0.028; HR=0.53, 95% CI: 0.3-0.94). Conclusions: Tumor biology con-
sistent with CA-CRC, including SRC/M histology, may be present in 8.3% – 10.2% of patients
with EOCRC without a clinical diagnosis of IBD, and harbors worse outcomes. Although other
confounding biology may be underlying this association, recognition of undiagnosed IBD in
CRC patients, especially those with metastatic disease, is important as it may impact prognosis
and treatment strategies for this high-risk patient population. Research Sponsor: None.

23 Poster Session

CRC-PREVENT: Clinical validation trial to show expedited and diverse
recruitment for the non-invasive RNA-FIT test that can detect advanced
colorectal neoplasia with high sensitivity. First Author: Erica Kay Barnell,
Washington University School of Medicine, St. Louis, MO
Background: Prevailing methods for patient recruitment in large prospective studies can be
time consuming, expensive, and introduce selection bias against patients with low health litera-
cy or reduced access to healthcare. Previous clinical trials have reported low recruitment of
women, minorities, and individuals who face socioeconomic barriers; a concern which has
been exacerbated by the COVID-19 pandemic. Here we describe a novel recruitment strategy
that helps to address healthcare disparities. This study will support a pre-market approval ap-
plication to the FDA for a multi-factor RNA-FIT assay for detection of colorectal neoplasia in av-
erage-risk individuals between the ages of 45-75. Methods: A decentralized clinical trial (CRC-
PREVENT) was launched through a digital campaign (https://www.colonscreeningstudy.com/;
NCT04739722) after the RNA-FIT test system entered design-lock. Online advertisements
were published on multiple social media sites and engagement with materials directed patients
to an online screener. Participants who completed the screener were considered eligible for en-
rollment if they met CRC-PREVENT inclusion/ exclusion criteria and were willing to complete
all components of the clinical trial, including providing a stool sample prior to an optical colo-
noscopy. Results: After 3 months of active enrollment, 51,588 individuals have engaged with
digital advertisements and completed pre-screener surveys to determine eligibility. In total,
35,280 individuals were deemed eligible based on survey response, and 13,294 eligible indi-
viduals also expressed interest in the CRC-PREVENT clinical trial. Of these individuals, 48%
were female and 34% were over the age of 60 years old. Regarding race, interested individuals
directly represented the intended use population: 17% were Black or African American, 2.7%
were Asian, and 1.3% were Native Hawaiian, Pacific Islander, American Indian, or Alaskan Na-
tive. With respect to ethnicity, 8.4% identified as Hispanic or Latinx. The decentralized ap-
proach also permitted access to individuals with socioeconomic healthcare inequities: 27%
had income under $29,999 and 14% were on Medicaid. Individuals were derived from all 48
continental United States, and of those who reported their residential location, approximately
3% were from rural areas. Conclusions: Use of a decentralized recruitment strategy permitted
highly successful enrollment in the face of challenges associated with COVID-19. With respect
to race, ethnicity, socioeconomic status, and geography, all metrics represented significantly
more diverse populations than observed in traditional clinical studies. Decentralized enrollment
mitigated selection bias, and will result in data more reflective of the intended use population.
Clinical trial information: NCT04739722. Research Sponsor: Geneoscopy.
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24 Poster Session

Medicaid expansion to reduce racial disparity in the incidence of early onset
colorectal cancer. First Author: Shafia Rahman, Albert Einstein College of
Medicine/Montefiore Medical Center, New York, NY
Background: Early onset colorectal cancer (EO-CRC, age < 50 years) is an emerging public
health crisis, especially in minorities. We evaluated and compared the effects of Medicaid ex-
pansion on the incidence of EO-CRC among Hispanics, Blacks, and Whites across the United
States. Methods: The National Cancer Data Base was used to collect data on newly diagnosed
cases of EO-CRC (40-49 years) among the three races, across all stages, from 2010-2017.
Data for 21 expansion states (ES) that expanded Medicaid in 2014, and 16 non-expansion
(NES) states was analyzed, excluding the states which expanded after 2014.The yearly state-
wise population of all three races was collected from the U.S Census Bureau for 2010-17. A
segmented Poisson regression model with generalized estimating equations was used for statis-
tical analysis. Results: Annual incidence (AI) of EO-CRC pre and post expansion, in ES was 6/
100,000 and 9/100,000 in Hispanics; 17/100,000 and 21/100,000 in Blacks and 14/
100,000 and 18/100,000 for Whites. In NES the AI, pre and post 2014 was 8/100,000 and
10/100,000 among Hispanics, 19/100,00 and 24/100,000 among Blacks and 16/100,000
and 20/100,000 among Whites. Rate of change in AI of EO-CRC among Hispanics was 4.3%
per year (2010-14), and 9.8% (2014-17) for ES states; and 6.4% (2010-14), and 1% (2014-
17) in NES; among blacks was 3.8 % per year (2010-14), and 1.3% (2014-17) for ES states;
and 1.6% (2010-14), and 3.2% (2014-17) in NES. Among Whites, increase in AI was 4.3%
per year (2010-14), and 6.3% (2014-17) for ES states; and 4.0% (2010-14), and 5.7%
(2014-17) in NES. ES showed greater change in incidence after expansion compared to pre-ex-
pansion in the incidence of EO-CRC as compared to NES (p=0.03) in Hispanics, however no
significant difference was noted among Blacks (p=0.33) and Whites(p=0.94). Racial groups
did significantly differ with respect to the degree of change in pre and post expansion (2014)
rates of incidence of EO- CRC in the ES, however, in the NES, there were significant difference
between the Hispanics and Whites (p=0.01), but not between Blacks versus Whites. Conclu-
sions:Medicaid expansion reduces racial disparities in detection of EOCRC. Research Sponsor:
None.

Comparison of yearly incidence rate of change by racial groups (Expansion year-2014).
Hispanics Blacks Whites

Before expansion After expansion Before expansion After expansion Before expansion After expansion

Non-expansion states 6.4% 1.0% 1.6% 3.2% 4.0% 5.7%

(2.2%, 10.7%) (-3.8%, 6.0%) (-0.7%, 3.9%) (-0.1%, 6.6%) (2.7%, 5.3%) (3.6%, 7.7%)

Expansion states 4.3% 9.8% 3.8% 1.3% 4.3% 6.3%

(0.7%, 8.0%) (5.2%, 14.7%) (-0.1%, 7.9%) (-2.5%, 5.3%) (2.1%, 6.6%) (4.5%, 8.0%)

p-value 0.03 0.33 0.94

25 Poster Session

Colorectal cancer biomarker, AABH (Aspartyl [Asparaginyl] b- hydroxylase), a
companion imaging and treatment strategy. First Author: Mahmood
Moshiri, Next Pharma Inc., Richmond Hill, ON, Canada
Background: Colorectal cancer (CRC) is the third most common type of cancer di-
agnosed in the US and Canada. WHO, Canadian Cancer Society (CCS), the Na-
tional Comprehensive Cancer Network (NCCN) and American Cancer Society
(ACS) recommend that men and women begin CRC screening at age 50 or youn-
ger if at high risk. Recommended screening procedures: Annual occult fecal
blood test (OFBT), a colonoscopy every 5 years, OFBT and colonoscopy every 5
years, or a colonoscopy every 10 years. According to The Surveillance, Epidemiol-
ogy, and End Results (SEER) Program, only 39% of CRC are diagnosed in stage I,
36% are diagnosed in stage II, 19% are diagnosed with metastasis. The corre-
sponding 5-year survival rates are 89.8%, 67.7%, and 10.3%. Neither the CCS
nor the ACS recommends a blood test to be done as part of screening. This is due
to the fact that, until now, there has not been a blood test with adequate sensitivi-
ty or specificity for screening. Methods: In this study we discovered that aspartyl
(asparaginyl) b-Hydroxylase (AABH) measurement in serum can be used as a
screening test for CRC. AABH has been detected by immunohistochemical stain-
ing (IHC) on the cell surface of different cancers including CRC. It has been de-
tected by IHC in > 97% of tumor specimens tested (n > 210) but has not been
found in tissue samples from normal individuals. Results: This observation and
the observation that AABH is found in the serum of patients with cancer, but not
in non cancer patients, led us to develop a Sandwich ELISA Assay to measure
AABH in serum. In the current study we have quantified AABH levels in CRC pa-
tients and compared it with normal individual. Increased levels of AABH were
found in the serum of 99% of patients with CRC in all different stages of Cancer
(n = 277). In normal individuals, AABH was essentially undetectable in serum
(n = 195). AABH was identified in serum from patients with CRC irrespective of
cancer stage. All serum AABH levels for stages I, II, III and IV were more than 3.0
ng/mL. Conclusions: Thus, our data indicate that by measuring AABH in the se-
rum, we should be able to detect CC at an earlier stage than it is currently de-
tected, resulting to a much better 5-year survival for colon cancer. Research
Sponsor: Next Pharma Inc.

26 Poster Session

Detection of minimal residual disease (MRD) in colorectal cancer (CRC)
patients UICC stage II/III by ultra-deep sequencing of cfDNA from post-
surgery plasma. First Author: Sylvie McNamara, Signature Diagnostics
Roche, Potsdam, Germany
Background: Detection of primary tumor mutations in cell-free DNA (cfDNA) of
post-surgery plasma of patients with R0-resected not-metastasized solid tumors
is a strong indicator of recurrence of disease. We explored whether ultra-deep se-
quencing of cfDNA could improve sensitivity and specificity with respect to time-
to-progression. Methods: 84 CRC patients UICC stage II/III were recruited into the
prospective, observational study “Molecular Signatures in Colorectal Cancer”.
Matched tumor tissue samples, plasma depleted blood cells (PDBC), and cfDNA
(drawn 1 to 34 days after R0-resection, median 7 days) were processed with the
Roche AVENIO Tumor Tissue and ctDNA Surveillance Kits*. Samples of 79 pa-
tients passed all quality controls, in particular cfDNA was sequenced ultra-deep
with a median of 180 Mio. instead of 50 Mio. reads/sample. Somatic variants
were identified with AVENIO Oncology Analysis software 2.0*. PDBC informed
germline variants were removed. If a tissue baseline variant was detected in
cfDNA with a significant adjusted p-value, the patient was defined ctDNA+, and
ctDNA- otherwise. Results: 8 ctDNA+ patients (28 variants, median AF = 0.15%)
were identified of which 4 had a progression of disease at two years. Sensitivity
was 44% (95% CI [0.137, 0.788]), specificity was 94% (95% CI [0.86,
0.984]), positive predictive value was 50% (95% CI [0.157, 0.843]), and nega-
tive predictive value was 93% (95% CI [0.843, 0.977]). Comparison of time-to-
progression of ctDNA+ and ctDNA- patients using the log-rank test resulted in a
p-value of 0.0058. Comparison of survival times of ctDNA+ and ctDNA- patients
resulted in a p-value of 0.0333. Multivariate analyses of times-to-progression re-
sulted in ctDNA-status (p = 0.0022, hazard ratio (HR) = 7.098) and neoadjuvant
therapy (p = 0.0010, HR = 6.618) as significant parameters. Conclusions: Even
in this small cohort of CRC UICC stage II/III patients, MRD detection in post-sur-
gery plasma is the strongest predictor of shorter time to progression. Ultra-deep
sequencing of cfDNA samples did not influence MRD detection on a patient-level.
*for Research Use Only; not for use in diagnostic procedures. Research Sponsor:
F. Hoffmann-La Roche Ltd.

27 Poster Session

The association between preoperative CEA, the systemic inflammatory
response and survival in colon cancer. First Author: Allan Matthew Golder,
Academic Unit of Surgery, Glasgow, United Kingdom
Background: Prior to curative surgery for colon cancer, carcinoembryonic antigen (CEA) has been reported to be a
poor prognostic factor recommended for routine measurement, however the majority of studies evaluating this
have not adjusted for the preoperative systemic inflammatory response (SIR) –widely shown to be associated with
worse outcomes. The present study aims to analyse the association between preoperative CEA and long-term out-
comes when adjusted for other factors including Systemic Inflammatory Grade (SIG). Methods: The effect on over-
all/cancer specific survival (OS/CSS) of preoperative CEA (<5/5+) was examined in a regional cohort of patients
undergoing surgery for colon cancer after adjustment for other clinicopathological factors including the SIR as
measured by Systemic Inflammatory Grade (SIG). Results: 624 patients were identified undergoing curative sur-
gery for colon cancer with a preoperative CEA available. For 3-year OS stratified by TNM Stage, CEA offered further
prognostic value in patients with TNM Stage I (98% vs 75%, p=0.002), but not Stage II (p=0.444) or Stage III
(p=0.351) disease. For 3-year OS stratified by SIG, CEA did not add further significant prognostic value for any
SIG (all p>0.05). On multivariate analysis, age (HR 1.65, p=0.020), sex (HR 0.53, p=0.001), mode of presenta-
tion (HR 1.93, p=0.008), TNM Stage (HR 1.83, p<0.001) and SIG (HR 1.30, p<0.001) remained significant for
OS, but not CEA (p=0.620). Conclusions: The present results show that there is limited prognostic value of preop-
erative CEA. The SIR as measured by SIG should be routinely measured prior to curative colonic surgery. A manda-
tory reporting dataset is required in colorectal cancer and should include SIG. Research Sponsor: None.

Overall and cancer specific survival stratified by clinicopathological variables including preoperative CEA (uni and multivariate analysis).

Cancer Specific Survival (CSS) Overall Survival (OS)

UVA MVA UVA MVA

Variable
HR

(95% CI) P
HR

(95% CI) P
HR

(95% CI) P
HR

(95% CI) P

Age 1.43
(1.13-1.82)

0.003 1.38
(1.05-1.80)

0.020 1.65
(1.35-2.01)

<0.001 1.65
(1.30-2.09)

<0.001

Sex 0.77
(0.53-1.12)

0.170 - - 0.68
(0.50-0.92)

0.012 0.53
(0.37-0.76)

0.001

SIMD 0.85
(0.74-0.97)

0.014 - 0.096 0.86
(0.77-0.95)

0.004 - 0.069

Mode of presentation 2.27
(1.36-3.81)

0.002 - 0.226 2.30
(1.52-3.50)

<0.001 1.93
(1.18-3.14)

0.008

Smoking 1.04
(0.78-1.37)

0.799 - - 1.22
(0.98-1.52)

0.076 - 0.093

TNM 3.19
(2.29-4.43)

<0.001 2.65
(1.74-4.05)

<0.001 2.07
(1.64-2.61)

<0.001 1.83
(1.39-2.42)

<0.001

EMVI 3.78
(2.51-5.67)

<0.001 2.24
(1.38-3.65)

0.001 2.38
(1.76-3.23)

<0.001 - 0.272

Differentiation 1.50
(0.98-2.30)

0.062 - 0.957 1.52
(1.08-2.15)

0.017 - 0.219

SIG 1.51
(1.29-1.75)

<0.001 1.39
(1.19-1.63)

<0.001 1.45
(1.29-1.64)

<0.001 1.30
(1.13-1.49)

<0.001

Preop anaemia 1.20
(0.94-1.53)

0.135 - - 1.42
(1.18-1.71)

<0.001 - 0.987

CEA 1.61
(1.18-2.18)

0.002 - 0.812 1.86
(1.28-2.70)

0.001 - 0.620
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Combining the quantitative fecal immunochemical test and full blood count
to rule out colorectal cancer in a symptomatic patient referral pathway. First
Author: Mark Johnstone, Academic Unit of Surgery, Glasgow Royal
Infirmary, Glasgow, United Kingdom

Background: The faecal immunochemical test (FIT) has proven utility for co-
lorectal cancer (CRC) detection in symptomatic patients. Most studies have
examined FIT in symptomatic patients subsequently referred from primary
care. We investigated associations between CRC and FIT in both referred
and non-referred symptomatic patients. Methods: A retrospective, observa-
tional study of all patients with a FIT submitted Aug’18-Jan’19 in NHS
GG&C was performed. Referral to colorectal/gastroenterology and decision
to perform colonoscopy were recorded. FIT results were grouped as f-
Hb<10/10-149/150-399/≥400ug/g. The MCN cancer registry identified
new cases of CRC. Covariables were compared using the v2 test. Multivari-
ate binary logistic regression identified independent predictors of CRC. Re-
sults: 4968 patients were included. Raised FIT correlated with decision to
refer (p<0.001) and scope (p<0.001). With 23-month median follow-up,
61 patients were diagnosed with CRC. These patients were older (median
69 vs. 59 years, cancer and no cancer respectively, p=0.001), more likely
to be male (55.7% vs. 42.1%, p=0.033) and to report rectal bleeding
(51.7% vs. 36.1%, p=0.013). FIT (<10 mg/g 8.2% vs. 76.7% and ≥400
mg/g 55.7% vs. 3.8%, p<0.001) and anaemia (45.9% vs. 19.7%,
p<0.001) were associated with CRC. On multivariate analysis, age
(p=0.023), male sex (p=0.04), FIT (≥400 OR 54.256 (95% CI: 20.683-
142.325; p<0.001)) and anaemia (OR 1.956 (1.071-3.574;p=0.029)) in-
dependently predicted CRC. 1 patient (0.04%) with a negative FIT and nor-
mal haemoglobin had CRC. Conclusions: Referral from primary care and
secondary care investigation patterns were influenced by FIT. The combina-
tion of normal Hb and f-Hb excluded CRC in 99.96% of cases, providing ex-
cellent reassurance to those prioritising access to endoscopy services.
Research Sponsor: None.

29 Poster Session

Correlation of circulating tumor DNA (ctDNA) with clinical outcomes in
appendiceal cancers (AC). First Author: Vishesh Kothary, University of
Chicago Medical Center, Chicago, IL
Background: Appendiceal Cancers are a heterogenous group of rare tumors with
distinct histopathologic and genomic alterations. These often have peritoneal
spread that might not be easily detected on current imaging modalities, and con-
ventional tumor markers may not lend diagnostic support. Hence, novel diagnos-
tic techniques are needed. Measurement of ctDNA for recurrence risk prediction,
response to therapy and and early diagnosis is a promising technique. However,
limited published data exist in AC to validate the role and utility of ctDNA in clini-
cal practice. Here we present a single institution experience of ctDNA analysis in
patients with AC. Methods: ctDNA measurements of 37 pts with stage II-IV AC
treated between 1/1/2019 and 9/15/2021 were reviewed retrospectively. ctDNA
analysis was done using Signatera bespoke mPCR NGS assay. ctDNA results were
compared to crossectional imaging, CEA levels, and clinical evaluation. Results:
19/37 patients (51%) had at least one positive ctDNA test result. Of those, 8 had
testing done during the surveillance setting (two with grade 3, one with grade 2,
two with grade 1, and three with unknown grade). Of those, 5 pts (62.5%) had
positive ctDNA detected, while 33.33% had elevated CEA level, 25% had radio-
graphic and 42.9% had clinical evidence of recurrence (Table). 7/14 (50%) pts
had high-grade pathology and positive ct-DNA, 3/6 (50%) patients had low-grade
(grade 1) pathology and positive ct-DNA findings. 4 patients had longitudinal ct-
DNA measurements available which correlated well with their disease course. Me-
dian duration to recurrence (radiographic or laparoscopic) was 376 days. Median
duration to the first positive ctDNA test was 370 days. Median duration to positive
CEA after initial treatment was 475 days. Conclusions: Measurement of ctDNA
can be a useful tool to follow disease course and to guide management decision-
making in patients with AC. Prospective studies with serial measurements of
ctDNA are planned. Research Sponsor: None.

ct-DNA findings compared to CEA, radiographic and clinical evidence of recurrence in patients with AC.

Ct-DNA detection 5/8 (62.5%)

CEA elevation 2/6 (33.3%)
Radiographic recurrence 2/8 (25%)
Clinical evidence of recurrence 3/7 (42.9%)

30 Poster Session

COVID-19 vaccination in gastrointestinal cancer patients receiving
chemotherapy: A single institute experience. First Author: Mitsukuni
Suenaga, Specialized Surgery, Tokyo Medical and Dental University,
Bunkyo-Ku, Tokyo, Japan
Background: Early approval of COVID-19 vaccine has significant benefits for cancer patients
treated under the COVID-19 pandemic worldwide. However, there has been limited reports that
investigated the safety and efficacy of vaccination in cancer patients and the optimal timing of
vaccination during chemotherapy. We therefore investigated the effects of vaccination on treat-
ment in cancer patients receiving chemotherapy. Methods: Our retrospective observational
study included 52 patients with gastrointestinal (GI) cancer receiving chemotherapy at the
medical hospital of Tokyo Medical and Dental University in Tokyo who had two doses of mRNA
COVID-19 vaccine (Pfizer-BioNTech or Moderna) between May 2021 and September 2021. All
patients had no history of COVID-19 infection. Treatment- and vaccination-related adverse
events were recorded by outpatient interviews and self-reports. All adverse events were evaluat-
ed using CTCAE v5.0. Results: Characteristics of patients were as follows (N = 52): median
age, 70y (range, 49–89); male/female, 30/22; ECOG PS 0, 75%; local/metastatic, 12/40;
mean BMI, 23.4±4.1; comorbidities in 36 (cardiovascular in 24, diabetes in 8, kidney disease
in 8, liver disease in 6, lung disease in 1); treatment (cytotoxic in 45, biologics in 23, immune
checkpoint inhibitor in 4). Of the 52 patients, 45 received chemotherapy prior to vaccination;
days from last dose to first vaccination, median 11 (range, 1–70); days from first to second vac-
cinations, median 21 (range, 21–41); days from first vaccination to chemotherapy, median 10
(range, 2–34). 11 patients (24.4%) changed treatment schedule: 3 for safety reasons, 4 for
myelosuppression and 4 for convenience. 4 patients stopped treatment due to disease progres-
sion. Following the first vaccination, 37 patients (82.2%) had adverse events (AEs): injection
site pain (n = 35), fatigue (n = 6), fever (n = 3), headache (n = 2), gastrointestinal symptoms
(n = 2), redness (n = 1), insomnia (n = 1). There was no treatment- and vaccine-related deaths.
Conclusions: Our findings suggest that vaccine-related AEs in GI cancer patients receiving che-
motherapy are tolerable, and treatment schedule changes could be minimized. Although care-
ful monitoring is required, COVID-19 vaccination is also recommended for cancer patients
toward the convergence of the COVID-19 pandemic. Research Sponsor: None.

32 Poster Session

Impact of the COVID-19 pandemic on primary care access for patients with
gastrointestinal malignancies. First Author: Ying Ling, University of
Toronto, Toronto, ON, Canada
Background: Primary care physicians (PCPs) provide essential support for cancer patients. Both
primary and cancer care have been affected by the COVID-19 pandemic. In the US, cancer re-
lated encounters and screening decreased over 40% and 80% respectively in January to April
2020 compared to 2019 (London et al JCO Clin Cancer Inform 2020). However, the impact of
the pandemic on primary care access for cancer patients remains unclear. Methods: This was a
population-based, retrospective cohort study using administrative healthcare databases held at
ICES in Ontario, Canada. Patients with a new gastrointestinal (GI) malignancy diagnosed within
the year prior to the pandemic, between July 1 and Sept 30, 2019 (COVID-19 cohort), were
compared to patients diagnosed in years unaffected by the pandemic, between July 1 – Sept
30, 2018 and July 1 – Sept 30, 2017 (pre-pandemic cohort). Both groups were followed for
12 months after initial cancer diagnosis. In the COVID-19 cohort, this allowed for at least 4
months of follow-up data occurring during the pandemic. The primary outcome was number of
in-person and telemedicine visits with a PCP. Secondary outcomes were number of in-person
and telemedicine visits with a medical oncologist, number of emergency department (ED) vis-
its, and number of unplanned hospitalizations. Outcomes, reported as number of visits per per-
son-year, were compared between the COVID-19 and pre-pandemic cohorts. Results: 2833
individuals diagnosed with a new GI malignancy in the COVID-19 cohort were compared to
5698 individuals in the pre-pandemic cohort. The number of in-person visits to PCPs per per-
son-year significantly decreased from 7.13 [95% CI 7.05 – 7.20] in the pre-pandemic cohort
to 4.75 [4.66 – 4.83] in the COVID-19 cohort. Telemedicine visits to PCPs increased from
0.06 [0.05 – 0.07] to 2.07 [2.01 – 2.12]. Combined in-person and telemedicine visits to
PCPs decreased from 7.19 [7.11 – 7.26] to 6.82 [6.71 – 6.92]. In-person visits to medical on-
cologists decreased from 3.73 [3.68 – 3.79] to 2.87 [2.80 – 2.94], and telemedicine visits in-
creased from 0.10 [0.10 – 0.11] to 0.95 [0.91 – 0.99]. Combined in-person and telemedicine
visits to medical oncologists remained stable (3.84 [3.78 – 3.89] vs. 3.82 [3.74 – 3.90]). The
number of ED visits per person-year decreased from 1.04 [1.01 – 1.07] in the pre-pandemic
cohort to 0.93 [0.89 – 0.97] in the COVID-19 cohort. Unplanned hospitalizations did not show
a significant change (0.56 [0.54 – 0.58] vs. 0.53 [0.50 – 0.56]). Conclusions: PCP visits for
patients with newly diagnosed GI malignancies overall decreased during the pandemic, with a
dramatic shift from in-person to telemedicine visits. Visits to medical oncologists also shifted
from in-person to telemedicine, but the overall combined visits remained the same. While the
number of ED visits decreased, the shift in ambulatory practices did not seem to impact the
number of unplanned hospitalizations. Research Sponsor: Canadian Institutes of Health Re-
search, Other Government Agency.
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33 Poster Session

COVID-19 impact on diagnosis and staging of colorectal cancer: A single
tertiary Canadian oncology center experience. First Author: Mathias
Castonguay, Centre Hospitalier de l’Universit�e de Montr�eal, Montr�eal,
QC, Canada
Background: COVID-19 pandemic urged public health to imposed drastic reduction on endo-
scopic activities and surgery, leading to delays that still not have been caught up today. The
Ministry of Health and Social Services (MSSS) of Quebec conducted a study of the impact of
those measures and reported a 66% reduction of colonoscopy and a 30% reduction of colorec-
tal cancer (CRC) surgery activities during the first wave (March to May 2020). Whether those
reduction had an impact on diagnosis and staging of CRC remains unknown. Methods: Demo-
graphic information of CRC diagnosed at Centre Hospitalier de l’Universit�e de Montr�eal
(CHUM) between January 1 2018 and March 12 2020 (pre-pandemic period), and March 13
2020 and June 30 2021 (pandemic period) were obtained from the SARDO registry and data
regarding colonoscopy, surgery and staging at diagnosis (clinical or pathological as appropriate)
were collected. Priority of elective colonoscopy was defined using the MSSS grading system
ranging from P1 to P5. We compared delays to colonoscopy, delays to surgery and CRC staging
of the pandemic period to the pre-pandemic period using one-way ANOVA, t tests and Chi-
square tests as appropriate. Only delays in elective surgeries intended as first and curative
treatment were analyzed. Results: 280 CRC diagnosis were made at the pre-pandemic period
compared to 127 CRC diagnosis during the pandemic period. Mean diagnosis rates of the pan-
demic period tend to be lower (8.3 vs. 10.5 diagnosis/month, p=0.03) compared to the pre-
pandemic period. 37.6% of patient in the pandemic period had a diagnosis of CRC during a
hospitalization compared to 25.9% at the pre-pandemic period (p=0.048). 51.7% of elective
colonoscopy leading to a diagnostic of CRC during the pandemic period did not meet required
delays according to priority compared to 38.3% (p=0.049) during the pre-pandemic period.
P3 colonoscopies (mostly indicated for a positive FIT and iron deficiency anemia) were the
most affected (58.9 vs. 106.5 days, p˂0.001). P2 colonoscopy (indicated for suspected colo-
rectal cancer) did not experienced an augmentation in delays (20.9 vs. 25.2 days, p=0.39). A
mean of 3.5 elective curative surgeries per month were performed during the pandemic period
compared to 3.4 at the pre-pandemic period (p=0.96), and mean delays for surgery were not
affected (60.4 vs. 57 days, p=0.59). Stages at diagnosis did not differ (p=0.2). Most of the de-
layed colonoscopies led to a stage 0 or I CRC and did not lead to a higher stage at diagnosis
(p=0.2). Conclusions: In our center, the COVID-19 pandemic led to overall less CRC diagnosis
and increased diagnostic endoscopic delays without a higher rate of advanced stage disease.
Delays for elective surgeries were quite similar once the CRC diagnostic established. Research
Sponsor: None.

34 Poster Session

Patient care satisfaction and emergency room utilization among young adult
colorectal cancer survivors during the SARS-CoV-2 pandemic. First Author:
Dalia Kagramanov, University of Southern California, Los Angeles, CA
Background: Survivors of colorectal cancer (CRC) are at risk for late effects of therapy and recur-
rence of cancer. With recurrence rates ranging between 30-40% (Siegal et al., 2020), consis-
tent, survivor-focused follow-up care is needed for early detection of late effects and recurrence
(Jeffery et al., 2019). CRC-related care delivery has been significantly disrupted by the SARS-
CoV-2 pandemic, with decreases of 40% in CRC services in the United States between April
2020 and 2019 (Jammu, 2020). Consequentially, survivors may be left with fewer options for
care, potentially causing increases in emergency room (ER) utilization.Methods: This cross-sec-
tional study examined the patterns of ER utilization during the SARS-CoV-2 pandemic among
young adult CRC survivors and assessed the relationship between self-reported care satisfaction
and ER use. Eligible participants were diagnosed with colon or rectal cancer between 18-39
years, between 6-36 months from diagnosis/relapse, English speaking, and based in the United
States. Questions on care satisfaction were Consumer Assessment of Healthcare Providers and
Systems (CAHPS) questions. A multivariable logistic regression was conducted to assess the
association between patient satisfaction and ER utilization, adjusting for factors related to the
pandemic. Covariates for this analysis were chosen based on a significance of p < 0.1 at the
univariate level, as well as general clinical significance. Results: The overall sample was N =
196, mean age (SD) was 32.1 years (4.5), and 116 survivors (59%) were male. Tumor location
was colon or rectal in 42% and 57%, respectively, and the majority (56%) were diagnosed with
stage 2 disease; 42.6% reported relapsed disease, and 20% had an ostomy. The majority of
survivors (72.5%) had between 1-4 visits to an emergency room in the last 12 months and
were categorized as normal users. Approximately 24.7% of the sample had greater than 4 visits
to the ER in the last 12 months and were categorized as super-utilizers (Johnson et al., 2015).
Colorectal cancer survivors that reported a delay in their follow-up cancer care as a result of the
pandemic were two times (OR: 2.05, 95% CI 0.99, 4.24) more likely to be super-utilizers of
the ER. Higher self-reported satisfaction with overall care was associated with a 13.7% (OR:
0.86, 95%CI: -0.68, 1.09) lower likelihood of being a super-utilizer. Conclusions: This study
found strong associations between delays in care, self-reported care satisfaction, and being a
super-utilizer of the ER during the pandemic among young adult CRC survivors off treatment.
Increasing patient satisfaction and minimizing care interruptions amongst this vulnerable pop-
ulation may aid in mitigating over-utilization in the ER during an ongoing pandemic. Research
Sponsor: The Aflac Archie Bleyer Young Investigator Award in Adolescent and Young Adult On-
cology from the Children’s Oncology Group.

35 Poster Session

Colorectal cancer conversations on Twitter: A content analysis of global
perceptions and outreach efforts. First Author: Alexander L. Chu,
Department of Medical Education, Dell Medical School, The University of
Texas at Austin, Austin, TX
Background: Screening is highly effective at reducing colorectal cancer (CRC) mortality. Social
media is extensively used to communicate about cancer care, yet little is known about the role
of these online platforms in promoting CRC screening and early diagnosis. This study tracked
Twitter discussions about CRC and characterized participating users to better understand pub-
lic communication and perceptions of CRC on social media. Methods: Tweets containing refer-
ences to CRC were collected from January 2020 to April 2021 using Twitter’s Application
Programming Interface. Account metadata was used to predict user demographic information
and classify users as either organizations, individuals, or influencers. Influencers represent
high-impact users, defined by sizeable follower counts or verified Twitter status. Latent Dirich-
let Allocation, a natural language processing model, was used to identify observed topics of dis-
cussion in the collected tweets. Results: There were 72,229 unique CRC-related tweets by
31,170 users. Tweets reached a daily maximum after Chadwick Boseman, a well-known Ameri-
can actor, died from CRC. Individuals accounted for the majority of users (62.8%); organiza-
tions (35.2%); influencers (2%). Influencers made the most median impressions (35,853
impressions). Tweets contained the following topics: bereavement (27.9%), appeals for early
detection (19.4%), research (14.0%), National Colorectal Cancer Awareness Month (NCCAM)
(13.7%), screening access (12.5%), and risk factors (12.4%). Tweets referencing bereave-
ment had the most user engagement. Links to clinical trial enrollment information were the
least shared type of embedded content (0.3%). Conclusions: Discussions about CRC largely fo-
cused on bereavement and early detection. Online coverage of NCCAM, personal experiences,
and celebrity deaths related to CRC effectively stimulated goal-oriented tweets about early de-
tection. Our findings suggest that Twitter may be a suitable platform for promoting and commu-
nicating future public health recommendations about CRC. Research Sponsor: None.

36 Poster Session

Comparative analysis of overall survival in patients with HER2-amplified
treatment-refractory metastatic colorectal cancer treated with pertuzumab
plus trastuzumab in Mypathway and patients treated in the real-world. First
Author: Takuya Yoshimoto, Chugai Pharmaceutical Co., Ltd., Tokyo,
Japan
Background: ML28897 (MyPathway) is a multi-basket trial evaluating the efficacy and safety of
targeted therapies in non-indicated tumor types harboring relevant genetic alterations. In My-
Pathway, patients with treatment-refractory HER2-amplified metastatic colorectal cancer
(mCRC) were enrolled and received pertuzumab plus trastuzumab. In order to facilitate contex-
tualization of the outcome of pertuzumab plus trastuzumab in MyPathway, we conducted a ret-
rospective study to compare with the outcome in real-world HER2-amplified mCRC patients.
Methods: Overall survival (OS) was used as the endpoint to compare outcomes from MyPathway
(PER/HER arm) and the external control of HER2-amplified mCRC patients treated with any
therapy except anti-HER2 therapy in the refractory setting (EC arm) from the US-based de-
identified Flatiron Health-Foundation Medicine Clinico-Genomic Database (CGDB). The de-
identified data originated from approximately 280 US cancer clinics (~800 sites of care). OS
was defined as time from first treatment to death in the PER/HER arm and from index date (ini-
tiation of treatment in the refractory setting) to death in the EC arm. For patients in the CGDB
who had met study eligibility criteria at multiple index dates, all eligible index dates were used
for the analysis. Standardized mortality ratio weighting based on propensity score was used for
deriving the pseudo-population (post-weighting population). In the post-weighting population,
multivariate Cox regression models and Kaplan-Meier analyses were used to compare between
the arms. A series of sensitivity analyses were conducted to investigate the robustness and con-
sistency of the primary analysis results. Results: The PER/HER arm consisted of 57 patients
who had treatment-refractory mCRC with HER2 amplification and enrolled in the MyPathway
by August 1, 2017 data cutoff. For the EC arm, 64 HER2-amplified mCRC patients were se-
lected from CGDB collected between January 1, 2011 and December 31, 2019. After applying
the predefined inclusion/exclusion criteria set to be similar to those in the MyPathway, 27 eligi-
ble index dates were selected from 18 eligible patients and used for primary analysis. In the
post-weighting population, the hazard ratio (HR) for OS estimated by multivariate Cox regres-
sion model was 0.729 (95% CI: 0.184-3.900) and median survival in the PER/HER arm and
the EC arm were 11.47 months (95% CI: 7.72-22.11) and 9.72 months (95% CI: 7.43-
22.21), respectively. The results of the all sensitivity analyses were consistent with those in the
primary analysis in terms of the point estimate of HR. Conclusions: Despite a small sample size,
the totality of findings suggests that the combination of pertuzumab and trastuzumab could
have a potential benefit in OS for this population. Research Sponsor: None.
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37 Poster Session

WJOG13219G: Triplet versus doublet in patients with previously untreated
BRAFV600E-mutant metastatic colorectal cancer: A multi-institutional real-
world data analysis (BRACELET study). First Author: Keitaro Shimozaki,
Division of Gastroenterology and Hepatology, Keio University School of
Medicine, Tokyo, Japan
Background: The survival benefit of FOLFOXIRI plus bevacizumab (Triplet) over Doublet
in patients (pts) with BRAFV600E-mutant metastatic colorectal cancer (mCRC) remains
controversial. We compared Triplet therapy with Doublet and explored the pts subgroups
that could benefit from intensive chemotherapy (chemo) using real-world data. Methods:
WJOG13219G was a multicenter, retrospective registry-based study of pts with
BRAFV600E-mutant mCRC who received first-line doublet or triplet chemo with/out mo-
lecular targeted agents in January 2014–December 2019. Primary analysis focused on
pts who received VEGF inhibitor-containing chemo. To adjust pts background, the in-
verse probability of treatment weighting (IPTW) method based on propensity scores cal-
culated by age, ECOG PS, and disease status (recurrent/metastatic) was used. Results:
A total of 232 pts from 33 hospitals were registered. After excluding 18 pts treated with
anti-EGFR antibody-containing regimen and 44 without any targeted agents, 79 pts
with Triplet and 91 with Doublet were analyzed. Baseline pts disposition was as follows:
median age, 61 y; male proportion, 51%; PS 0/1/≥2, 63%/32%/5%; recurrent/meta-
static, 26%/74%; and right/left primary, 68%/32%. Significant differences were noted
in age and PS between the two groups. At median follow-up of 24.0 months, no statisti-
cal difference was noted in progression-free survival (PFS) (median 9.7 months of Trip-
let vs. 7.8 months of Doublet, HR = 0.89, P = 0.49) and overall survival (OS) (median
18.7 vs. 18.3 months, HR = 0.87, P = 0.52). The objective response rate was 53% in
the Triplet group and 41% in Doublet (P = 0.10). Curative surgery after chemo was
more frequent in the Triplet group than in Doublet (13% vs. 3%, P = 0.02). Two pts
(3%) in the Triplet group and 6 (7%) in Doublet received immunotherapy as subsequent
chemo; 13 (16%) and 6 (7%) also received BRAF inhibitor-containing therapy. IPTW
analysis showed no difference between the two groups in PFS (HR = 0.82, P = 0.07)
and OS (HR = 0.92, P = 0.57). In the subgroup analysis, pts with right-sided primary
tumor in the Triplet group showed favorable trends of PFS (HR, 0.87; 95% CI,
0.65–1.16) and OS (HR, 0.71; 95%CI, 0.50–1.01), whereas pts with left-sided tumor
in the Triplet group showed the reverse trends of PFS (HR, 1.17; 95% CI, 0.77–1.78)
and OS (HR, 1.68; 95% CI, 0.97–2.91). Conclusions: Some baseline characteristics
were significantly different between real-world pts in the Triplet and Doublet groups. Al-
though the Triplet group did not show any survival benefit compared with Doublet in the
original and IPTW cohorts, pts with right-sided BRAFV600E-mutant mCRC could benefit
from Triplet therapy. Research Sponsor: None.

38 Poster Session

A twice-daily or a three-times-daily tegafur-uracil and leucovorin calcium
regimen as adjuvant therapy in patients with resected colorectal cancer: A
phase III study. First Author: Kazuya Iwamoto, Department of
Gastroenterological Surgery, Osaka Police Hospital, Osaka, Japan

Background: Tegafur-uracil (UFT)/leucovorin calcium (LV) is an adjuvant
chemotherapy treatment for colorectal cancer. We conducted a multicenter
randomized trial to assess the noninferiority of a twice-daily compared with
a three-times-daily UFT/LV regimen for stage II/III colorectal cancer in an
adjuvant setting. Methods: Patients were randomly assigned to group A
(three doses of UFT [300 mg/m2 per day]/LV [75 mg per day]) or B (two
doses of UFT [300 mg/m2 per day]/LV [50 mg per day]). The schedule of
28-day oral administration followed by a 7-day rest period was repeated.
Five 35-day cycles were repeated. The primary endpoint was 3-year disease-
free survival. The secondary endpoints included 5-year overall survival and
toxicity. Results: In total, 386 patients were enrolled between July 28,
2011, and September 27, 2013. The 3-year disease-free survival rates of
group A (n = 194) and B (n = 192) were 79.4% and 81.4% (95% confi-
dence interval, 72.6-84.4-74.5-85.9), respectively. The 5-year overall sur-
vival rates of group A and B were 89.7% and 91.0% (95% confidence
interval, 83.3-92.8-84.8-93.8), respectively. The most common grade 3/4
adverse events in group A and B were diarrhea (3.9% vs. 7.3%), neutrope-
nia (2.9% vs. 1.6%), increase in aspartate aminotransferase (4.0% vs.
3.9%), increase in alanine aminotransferase (6.2% vs. 6.8%), nausea
(1.7% vs. 3.4%), and fatigue (1.1% vs. 2.3%). Conclusions: Group B out-
comes were not inferior to group A outcomes, and adverse events did not in-
crease. Clinical trial information: UMIN000005594. Research Sponsor:
Clinical Study Group of the Osaka University Colorectal Group (CSGOCG).

39 Poster Session

A real-world comparison of trifluridine/tipiracil and regorafenib in refractory
metastatic colorectal cancer in the United States. First Author:
Christopher Duane Nevala-Plagemann, Huntsman Cancer Institute,
University of Utah, Salt Lake City, UT
Background: For patients with refractory metastatic colorectal cancer (mCRC), both trifluridine/
tipiracil (TAS-102) and regorafenib have received approval for use in the United States. The ap-
provals of these agents were based on modest improvements in overall survival (OS) when com-
pared to best supportive care plus a placebo in the RECOURSE and CORRECT trials,
respectively. However, TAS-102 and regorafenib have never been directly compared in a pro-
spective clinical trial. This study utilized a large real-world database to compare clinical out-
comes with use of these agents. Methods: The nationwide de-identified Flatiron Health EHR-
derived database was reviewed for patients diagnosed with mCRC between 2015 and 2020.
Patients who received at least two lines of guideline recommended therapy for advanced dis-
ease followed by treatment with TAS-102 and/or regorafenib in the third line or greater were in-
cluded for analysis. Patients who did not have a visit or medication order within 90 days of
metastatic diagnosis were excluded to ensure patients were engaged with care at the data-pro-
viding institution. Kaplan-Meier and propensity score weighted models were used to compare
survival outcomes between groups. Results: The records of 22,078 patients with mCRC were re-
viewed. Of the 4,407 patients that received at least two lines of standard therapy, 2,072 sub-
sequently received regorafenib and/or TAS-102. Of these, 813 (39.2%) received TAS-102
alone, 275 (13.3%) TAS-102 followed by regorafenib, 736 (35.5%) regorafenib alone, and
248 (12.0%) regorafenib followed by TAS-102. Median OS for patients treated with TAS-102
alone or prior to receiving regorafenib was 6.66 months (95% CI 6.16-7.18) compared to 6.30
months (95% CI 5.80-6.79) for those treated with regorafenib alone or prior to receiving TAS-
102 (p = 0.36). A propensity score weighted analysis controlling for age, race, stage at initial
diagnosis, performance status at start of therapy, MSI/MMR status, RAS/RAF status, and line
in which TAS-102 or regorafenib was received did not demonstrate a significant difference in
survival between groups (HR 0.99, 95% CI: 0.90 -1.09, p = 0.82). A subgroup analysis did
not identify any significant differences in outcomes stratified by age, performance status, MSI
status, or RAS/RAF status. Conclusions: This analysis of real-world data did not identify a signif-
icant difference in survival outcomes in mCRC patients who were treated with TAS-102 or re-
gorafenib. Median OS with both agents in a real-world setting was similar to that shown in the
clinical trials that led to their approvals. This data should be considered when discussing the
risks and benefits of TAS-102 and regorafenib with mCRC patients who are eligible for third
line or greater treatment. Research Sponsor: None.

40 Poster Session

The potential long-term comparative effectiveness of larotrectinib versus
entrectinib for treatment of metastatic TRK fusion colorectal cancer. First
Author: Kangho Suh, University of Pittsburgh, Pittsburgh, PA
Background: Commonly used systemic therapies in metastatic colorectal cancer (CRC) for pa-
tients who have progressed through available first- and second-line regimens are regorafenib or
trifluridine/tipiracil. For the subset of metastatic CRC patients with neurotrophic receptor tyro-
sine kinase (NTRK) gene fusions, there are two additional approved options, larotrectinib or en-
trectinib. Our objective was to estimate and compare expected life-years (LYs) and quality-
adjusted life-years (QALYs) for metastatic TRK fusion CRC patients receiving larotrectinib ver-
sus entrectinib. Methods: We developed a partitioned survival model to project long-term com-
parative effectiveness of larotrectinib vs. entrectinib. Extrapolation was necessary as follow-up
for both drugs was less than three years at the time of data reporting. Survival data for larotrec-
tininb, assessed by independent review committee, were derived from a July 2020 analysis of
8 adult (≥18 years of age) TRK fusion CRC patients from the larotrectinib clinical trials pro-
gram (NCT02122913, NCT02637687, and NCT02576431). Survival inputs for entrectinib
were derived from 7 TRK fusion CRC patients from an October 2018 integrated analysis of
three single arm trials (EudraCT 2012-000148-88, NCT02097810, and NCT02568267).
Progression-free survival (PFS) and overall survival (OS) for both treatments were estimated us-
ing parametric survival distributions (Exponential, Weibull, Log-logistic, and Log-normal) fit to
the available data. Exponential curves were used based on goodness-of-fit and clinical plausi-
bility. QALYs were estimated by adjusting the time spent in the pre-progression and post-pro-
gression health states by health state utilities derived from publicly available literature. A
constant discount rate of 3% was applied to LYs and QALYs. Model uncertainty was evaluated
using one-way sensitivity analysis and probabilistic sensitivity analysis with 10,000 simula-
tions. Results: Larotrectinib resulted in 2.11 LYs and 1.60 QALYs compared to 0.53 LYs and
0.41 QALYs for entrectinib. These estimates yielded additional gains for larotrectinib of 1.58
LYs and 1.19 QALYs against entrectinib. Conclusions: In metastatic TRK fusion CRC, larotrecti-
nib may produce substantial life expectancy and quality-adjusted life-year gains compared to
entrectinib. Additional data with longer follow-up times will further inform this comparison.
Research Sponsor: Bayer US LLC.
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The potential long-term comparative effectiveness of larotrectinib versus
regorafenib or trifluridine/tipiracil for treatment of metastatic TRK fusion
colorectal cancer. First Author: Kangho Suh, University of Pittsburgh,
Pittsburgh, PA
Background: Colorectal cancer (CRC) is the third leading cause of cancer-related mortality in
the US, driven primarily by those with metastatic disease. For patients with metastatic disease
who have progressed through available first- and second-line options, the standard of care sys-
temic therapies are regorafenib or trifluridine/tipiracil. Larotrectinib is approved for patients
with TRK fusion advanced solid tumors including metastatic CRC. Our objective was to com-
pare expected life-years (LYs) and quality-adjusted life-years (QALYs) for metastatic CRC pa-
tients eligible to receive larotrectinib, regorafenib or trifluridine/tipiracil. Methods: We
developed a partitioned survival model to project long-term comparative effectiveness of laro-
trectinib vs. regorafenib or trifluridine/tipiracil. Larotrectinib survival data, assessed by inde-
pendent review committee, were derived from a July 2020 analysis of 8 adult (≥18 years of
age) metastatic TRK fusion CRC patients from the larotrectinib clinical trials program
(NCT02122913, NCT02637687, and NCT02576431). Survival inputs for regorafenib and tri-
fluridine/tipiracil were derived from the CORRECT trial (NCT01103323) and the RECOURSE
trial (NCT01607957), respectively. Progression-free (PFS) and overall survival (OS) for laro-
trectinib, regorafenib, and trifluridine/tipiracil were estimated using survival distributions (Ex-
ponential, Weibull, Log-logistic, and Log-normal) fit to the available data. Exponential fits were
used based on goodness-of-fit and clinical plausibility. QALYs were estimated by adjusting the
time spent in the pre-progression and post-progression health states by health state utilities de-
rived from publicly available literature. In accordance with standard practice in health econom-
ics and outcomes research on future health benefits, a constant discount rate of 3% was
applied to the LYs and QALYs. Model uncertainty was evaluated using one-way sensitivity anal-
ysis and probabilistic sensitivity analysis with 10,000 simulations. Results: Larotrectinib re-
sulted in 2.11 LYs and 1.60 QALYs compared to 0.83 LYs and 0.59 QALYs for regorafenib and
0.85 LYs and 0.60 QALYs for trifluridine/tipiracil. These estimates yielded additional gains for
larotrectinib of 1.28 LYs (1.01 QALYs) and 1.26 LYs (0.99 QALYs) against regorafenib and tri-
fluridine/tipiracil, respectively. Conclusions: In metastatic CRC, larotrectinib may produce sub-
stantial life expectancy and quality-adjusted life-year gains compared to regorafenib or
trifluridine/tipiracil. Additional data with longer follow-up times will further inform this compar-
ison. Research Sponsor: Bayer US LLC.

42 Poster Session

Quality of life among colorectal cancer (CRC) survivors participating in a pilot
trial of a web-based dietary intervention with text messages. First Author:
Lufan Wang, University of California San Francisco, San Francisco, CA
Background: Diet may be associated with survival and health-related quality of life (HRQOL)
among CRC survivors. Behavioral interventions using web and mobile technology are feasible
and acceptable approaches to modify dietary behavior. Little is known about the effect of web-
based dietary interventions on HRQOL among CRC survivors. Methods: The Survivor Choices for
Eating and Drinking study (SUCCEED) was a pilot randomized wait-list controlled trial designed
to determine the feasibility and acceptability of a 12-week (wk) web-based dietary intervention
with daily text messages. In this secondary analysis, we estimated the effect of the intervention
on HRQOL. Between 2017-2018, 50 CRC survivors were randomized (1:1) to intervention or
control. Participants in the intervention arm received the intervention in wk 1-12 and were fol-
lowed from wks 12-24. Participants assigned to the control arm for 1-12 wks had the option to
receive the intervention in wks 13-24. In both arms, HRQOL and sleep quality were assessed
using the EORTC QLQ–C30 and CR29 and the Pittsburgh Sleep Quality Index at 0, 12, and 24
wks. Within- and between-group mean changes in HRQOL from enrollment to 12 and 24 wks
were evaluated using independent t-test and paired t-test. Results: Follow-up was 88% com-
plete at 12 and 24 wks in the intervention arm and 92% and 80% complete at 12 and 24 wks
in controls. Participants mean age was 56 ± 9 y; 34% were men, 70% identified as non-Latinx
White, 12% identified as Latinx, and 70% had stage III cancer. Between 0 and 12 wks, an in-
crease in emotional functioning was observed in the intervention arm [mean change: 9.1; 95%
confidence interval (CI): 2.2,16.0], while a decrease in emotional functioning was observed in
controls (mean change: -5.1; 95%CI: -14.5,4.1; between-group mean difference: 14.3;
95%CI: 3.0,25.6). Between 0 and 24 wks, an increase in social functioning (mean change in
intervention: 12.1; 95%CI: 2.1,22.1; between-group mean difference: 13.8; 95%CI:
2.1,25.5) and a decrease in fatigue (mean change in intervention: -9.1; 95%CI: -17.1,-1.1;
between-group mean difference: -4.1; 95% CI: -15.8,7.6) was observed in the intervention
arm. No other measures of HRQOL or sleep quality differed within or between arms. Conclu-
sions: A web-based dietary intervention with daily text messages may improve emotional and so-
cial functioning among CRC survivors. Further study to evaluate the effect of web-based
interventions on HRQOL among CRC survivors in larger studies may be merited. Clinical trial
information: NCT02965521. Research Sponsor: U.S. National Institutes of Health.
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Real-world data analysis of antiangiogenic targeted treatments in second-line
following anti-EGFR antibodies and FOLFOX in first-line for patients with
metastatic colorectal cancer. First Author: Yoshinori Kagawa, Department
of Gastroenterological Surgery, Osaka General Medical Center, Osaka,
Japan
Background: Three antiangiogenic (AA) drugs, bevacizumab (BEV), ramucirumab (RAM) and
aflibercept (AFL) are recommended as the second-line (2L) treatment for metastatic colorectal
cancer (mCRC) in the CRC treatment guidelines of multiple countries and regions including the
US, EU and Japan. However, little evidence of 2L RAM and AFL after anti-EGFR antibodies
(EGFRab) in first- line (1L) has been reported. This study assessed treatment sequence for
mCRC patients who received 2L irinotecan-based chemotherapy with AA drug after FOLFOX +
EGFRab in 1L, treatment duration from the start of 2L to the end of last treatment line (treat-
ment duration from 2L) and factors associated with the treatment duration from 2L. Methods:
This is a real-world observational study using a hospital-based claims database of 393 hospitals
in Japan. The mCRC patients who started 1L treatment with FOLFOX + EGFRab between May
2016 and Sep 2019 (identification period) and further treated with irinotecan-based chemo-
therapy + AA drug were enrolled. The key outcomes were the treatment sequence, treatment
duration from 2L by AA drug, and factors associated with the treatment duration from 2L. Sur-
vival curves were estimated using the Kaplan–Meier method. Associated factors were investi-
gated using Cox regression analysis. Results: Among 2,453 patients with 1L FOLFOX + EGFRab
during the identification period, 506 patients who received the intended 2L therapies were en-
rolled in this study (mean age 63.5 years, male 66.6%). Number (%) of patients who used
BEV, RAM and AFL in 2L was 345 (68.2), 120 (23.7) and 41 (8.1), respectively. Patient char-
acteristics involving tumor location, metastatic site and prior anti-tumor therapy before starting
2L were similar among BEV, RAM and AFL. The treatment duration from 2L (median month
and its 95%CI) was 11.1 (10.2-12.5) in the overall population and was similar among the pa-
tients who received BEV (10.8 [9.9-13.1]), RAM (11.2 [10.0-14.2]) and AFL (12.8 [6.9-NA])
in 2L. The treatment duration from 2L (median month and its 95%CI) for the patients who
took or didn’t take proteinuria tests during 2L was 12.5 (11.1-15.2) and 8.5 (6.5-11.2), re-
spectively. Factors positively associated with treatment duration from 2L were left-sided CRC
(HR [95%CI] = 0.71 [0.53-0.96]) and ≥6 months of 1L duration (0.72 [0.56-0.93]); having
renal disease (1.92 [1.28-2.88]) or received NSAIDs (1.63 [1.25-2.13]) within 60 days before
starting 2L were associated negatively. Conclusions: The real-world data revealed that treatment
duration were similar among BEV, RAM and AFL in 2L after EGFRab. Tumor location and 1L
duration were associated with the treatment duration from 2L positively, while negative associ-
ation was observed with renal disease and received NSAIDs. Treatment management was im-
portant for treatment continuation. Research Sponsor: Eli Lilly Japan K.K.

44 Poster Session

Survival outcome and treatment response of patients with young-onset
locally advanced rectal cancer (YO-LARC) receiving total neoadjuvant
therapy (TNT). First Author: Edward McKenna, Medical College of
Wisconsin, Milwaukee, WI
Background: Despite an alarming rise in incidence, data on survival outcome and treatment re-
sponse of young-onset (age < 50 years) locally advanced rectal cancer (YO-LARC) patients re-
ceiving total neoadjuvant therapy (TNT) are sparse. We retrospectively compared the outcome
between YO-LARC and later-onset (aged 50 years or older) LARC (LO-LARC) patients treated
with TNT. Methods: After the institutional review board approval, electronic medical records of
the LARC (T3/T4 or node-positive) patients treated with TNT at a tertiary care cancer center be-
tween January 1, 2015, and June 30, 2020, were reviewed for data collection. TNT consisted
of systemic chemotherapy with oxaliplatin-based regimens for 16 weeks followed by long-
course radiation with concurrent capecitabine or 5-fluorouracil (CRT). Patients receiving only
preoperative CRT were excluded. Most patients underwent surgical resection following the
TNT. Non-operative management was offered to patients if TNT resulted in clinical complete
response (cCR). The following comparisons between the YO-LARC and the LO-LARC patients
were performed: patient characteristics, pathological complete response (pCR) rate, combined
pCR + cCR rate, disease-free survival (DFS), and overall survival (OS). Results: Of 72 patients
included in the analysis, 44(61%) were male, 49 (68%) were Caucasian, and 62 (86%) had
clinical stage III disease. The study included 26 (36%) patients with YO-LARC (median age,
43 years) and 46 (64%) patients with LO-LARC (median age, 64 years). The comparison of pa-
tient characteristics that included gender, clinical stage, baseline carcinoembryonic antigen
level, the distance of the tumor from the anal verge, presence of high-risk features, and histo-
logic grade did not differ significantly between the groups. There were no statistically signifi-
cant differences in pCR and combined pCR+cCR rates (p = 0.16) between the groups: YO-
LARC, 12 % (3/26) and 15 % (4/26), respectively; LO-LARC, 22% (10/46) and 30% (14/46),
respectively. Either group did not reach median DFS and OS after a median follow-up of 38
months for survivors. The estimated 5-year OS rates in patients with YO-LARC and LO-LARC
were 86 % (95% confidence interval [CI], 69% to 100%) and 84% (95% CI, 68% to 100%),
respectively (p = 0.92). The estimated 3-year DFS rates in patients with YO-LARC and LO-
LARC were 67 % (95% CI, 50% to 89%) and 83% (95% CI, 72% to 95%), respectively (p =
0.19). Conclusions: The current retrospective analysis did not demonstrate significant differ-
ences in the pCR rates, combined pCR +cCR rates, DFS, or OS between the YO-LARC and LO-
LARC patients treated with TNT. Research Sponsor: None.
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General and mental health status following colorectal cancer treatment and
its association with mortality among a racially diverse population-based
cohort. First Author: Paul Yoon, Keck Medicine of University of Southern
California, Los Angeles, CA
Background: Patient-reported outcomes (PROs) are recognized as strong predictors of cancer
prognosis, outcomes, and care. However, racial/ethnic minorities with colorectal cancer (CRC)
tend to report poorer general health status (GHS) and mental health status (MHS) compared to
non-Hispanic whites. The objectives of this study were to determine: (1) if there are racial/eth-
nic differences in GHS and MHS within 36 months of CRC diagnosis and (2) if poorer GHS and
MHS in recently diagnosed CRC patients are associated with mortality. Methods: We used the
population-based Surveillance, Epidemiology, and End Results (SEER)-Consumer Assessment
of Healthcare Providers and Systems (CAHPS) dataset to analyze Medicare beneficiaries aged
≥65 years who were diagnosed with CRC between 1998 and 2011, received surgical resection
for their tumor, and completed a CAHPS survey within 6-36 months post-diagnosis. CAHPS
surveys captured patient-reported GHS and MHS on a five-point Likert scale ranging from
“poor” to “excellent.” We used stepwise multivariable logistic regression to examine associa-
tions between patient race/ethnicity and fair or poor health status, adjusting for clinical and so-
ciodemographic factors. Additionally, a multivariable Cox proportional hazards regression was
used to determine the risks of mortality associated with fair or poor GHS and MHS. Results: Of
1,867 patients with CRC, 79.5% were non-Hispanic white (NHW), 6.4% were non-Hispanic
black (NHB), 7.5% were Hispanic, and 6.6% were non-Hispanic Asian (NHA). In Model 1 of
our stepwise logistic regression, NHB patients had higher unadjusted odds for fair or poor GHS
(OR 1.56, 95% CI 1.06-2.28) compared to NHW patients while Hispanic patients had higher
unadjusted odds for both fair or poor GHS (1.48, 1.04-2.11) and MHS (1.92, 1.23-3.01). In
Model 2, this relationship persisted after adjusting for clinical factors, with NHB patients being
more likely to report fair or poor GHS (1.62, 1.10-2.40) and Hispanic patients being more like-
ly to report fair or poor GHS (1.49, 1.04-2.13) and MHS (1.92, 1.22-3.00). In Model 3, after
adjusting for both clinical and sociodemographic factors, the association between race/ethnici-
ty and fair or poor GHS (p = 0.53) and MHS (p = 0.23) no longer remained. Reporting fair or
poor GHS and MHS was associated with a greater risk of mortality among all CRC patients (HR
1.52, 95% CI 1.31-1.76 and 1.62, 1.34-1.99, respectively). Conclusions: Our study illustrates
that racial/ethnic differences in PROs are largely driven by sociodemographic factors as op-
posed to clinical factors. As fair or poor GHS and MHS shortly after diagnosis reflect a higher
risk of mortality in CRC patients, efforts to understand unmet biopsychosocial concerns may
help further elucidate racial differences in CRC survival that may be otherwise overlooked in
standard clinical practice. Research Sponsor: None.

46 Poster Session

Age-related trends in the incidence of metastatic colorectal cancer over the
last 10 years: A retrospective analysis in commercially-insured population in
the United States. First Author: Zdravko Vassilev, Bayer US, Whippany, NJ
Background: Previous studies have suggested age-related shifts in the incidence of metastatic
colorectal cancer (mCRC). However, more contemporary data is needed to further understand
the continuous changes in the distribution of mCRC and patient characteristics across different
age groups. Methods: A retrospective observational study was conducted using the Optum Clin-
formatics database to estimate the incidence rates (IRs) and temporal trends of newly diag-
nosed mCRC during 2010-2019, stratified by age categories (18-49; 50-64; and 65+). IRs
were calculated as the actual patient number of newly diagnosed mCRC divided by the overall
enrollment number. The IRs were standardized to the 2010 US population and trends over
time were characterized using annual percentage changes (APCs). Results: Total of 23,970
newly diagnosed patients with mCRC were identified during 2010-2019. Median age was 71
years, 65% of patients were white, and 68% of patients had commercial Medicare insurance.
Most patients (69%) were 65 years of age or older at the time of mCRC diagnosis. Patients
characteristics were similar across age groups, except for race and geographic region. The pro-
portion of Hispanic (12.6%) and Asian (4.7%) mCRC patients was higher in the younger 18-
49 group than in the 50-64 (respectively 9.4% and 3%) and 65+ groups (respectively 9.5%
and 2.9%). Higher proportions in the 18-49 (44.4%) and 50-64 (47.5%) groups than in the
65+ group (37.6%) were from the South, while higher proportions in the 65+ group were from
the West and Northeast (24.4% and 14%). Standardized IRs of mCRC decreased by 22% from
64.4 in 2010 to 50.5 per 100,000 in 2019 among patients 65+, with an APC of -2,11. Stan-
dardized IRs increased over the same period by 15% in the 50-64 group, APC = 2.33 and by
22% in the 18-49 age group, APC = 2.8. Conclusions: Temporal changes in mCRC incidence in
a large commercially insured population during 2010-2019, showed an increasing trend in
younger patients and a decreasing trend in patients 65+. The highest increase in IRs from
2010 to 2019 occurred in the 18-49 age group. Hispanic and Asian patients were more pre-
sent among the 18-49 than among the older patient groups, and there were geographic differ-
ences among the age groups. The changes in age- distribution and evolving patient
characteristics need to be considered in the delivery of treatments and care for mCRC.
Research Sponsor: Bayer Corporation.
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Options beyond BRAF targeted therapy in second-line treatment of patients
with BRAFV600E mutant (BRAFmt) metastatic colorectal cancer (mCRC).
First Author: Vanessa Wong, Personalised Oncology Division, Walter and
Eliza Hall Institute of Medical Research, Parkville, Australia
Background: BRAFmt is a negative prognostic factor in mCRC but also identifies a patient popu-
lation that may benefit from BRAF targeted therapy. Results from recent trials (BEACON and
SWOG1406) demonstrate improved survival outcomes in second- and third-line settings when
combining a BRAF inhibitor, an EGFR inhibitor (EGFRi) +/- a MEK inhibitor. In both trials, iri-
notecan and cetuximab was the control arm with a dismal response rate of 2-4% and progres-
sion free survival (PFS) of only 2 months. This suggests chemotherapy plus an EGFRi may not
be the optimal approach where BRAF-targeted therapies are not available or have failed. Meth-
ods: Data from July 2009 to September 2021 was analysed from TRACC, a multi-site Austra-
lian mCRC comprehensive prospective registry enrolling consecutive patients. Patient
characteristics, treatment and survival outcomes were examined for patients treated with che-
motherapy (CT) alone, with bevacizumab (BEV) or with an EGFRi. Results: Of 2046 registry pa-
tients, 256 (13%) harboured a BRAFmt. 72 BRAFmt patients had received second-line (28%)
treatment, including CT alone (n = 28), CT plus BEV (n = 26), and CT plus EGFRi (n = 18).
Baseline characteristics are shown in the table. Median second-line PFS was 3.3, 4.7 and 1.8
months, for CT alone, CT plus BEV and CT plus EGFRi respectively. Median overall survival
(OS) was 8.7, 7.9 and 2.5 months respectively. In multivariate analysis, PFS when treated with
CT plus EGFRi trended inferior to CT alone (p = 0.054) and CT plus BEV (p = 0.061), whereas
for OS, treatment with CT plus EGFRi was inferior to CT alone (p = 0.038) and CT plus BEV
(p = 0.015). Poor PFS was associated with age ≥ 65 years (HR 3.03, p < 0.001) and ECOG ≥
2 (HR 2.62, p = 0.004), but not associated with a right side primary (p = 0.17), mismatch re-
pair (MMR) status (p = 0.86), or ≥ 3 organs with metastases (p = 0.32). Poor OS was associat-
ed with age ≥ 65 years (HR 3.11, p < 0.001), ECOG ≥ 2 (HR 7.32, p < 0.001), right side
primary (HR 3.03, p = 0.002) and proficient MMR status (HR 3.57, p = 0.018), but not asso-
ciated with ≥ 3 organs with metastases (p = 0.17). Conclusions: Less than one-third of BRAFmt
mCRC patients received second-line therapy in a real-world setting, indicating an urgency to ex-
plore activity of BRAF targeted therapy in the first line setting. Treated patients received limited
benefit, with CT plus EGFRi PFS outcomes comparable to BEACON control arm (1.8 vs 2.0
months) and trending inferior to other options. The best OS outcomes were achieved with CT
alone or CT plus BEV. Research Sponsor: Pierre-Fabre.

All treated patients (n =
72)

CT alone(n =
28)

CT plus BEV(n =
26)

CT plus EGFRi(n =
17)

Age ≥ 65 years 25 (35%) 12 (43%) 9 (35%) 4 (24%)
Female (%) 42 (58%) 21 (75%) 18 (69%) 3 (18%)
ECOG ≥ 2 (%) 7 (10%) 1 (4%) 2 (8%) 4 (24%)
≥ 3 organs with
metastases (%)

19 (26%) 8 (29%) 2 (8%) 9 (53%)

Right side primary (%) 49 (68%) 16 (57%) 19 (73%) 12 (71%)
dMMR status (%) 8 (11%) 2 (7%) 5 (19%) 1 (6%)

48 Poster Session

Impact of previous adjuvant oxaliplatin combination therapy on survival in
elderly colorectal cancer patients with recurrence. First Author: Yusuke
Nagata, Division of Gastroenterology and Hepatology, Department of
Internal Medicine, The Jikei University School of Medicine, Tokyo, Japan
Background: The benefit of adjuvant chemotherapy with oxaliplatin for elderly patients with co-
lorectal cancer (CRC) remains controversial. Our study could not demonstrate the benefit of
adding oxaliplatin for elderly CRC patients aged over 70 years as with the previous clinical tri-
als. Here, we evaluated the prognosis after recurrence in the elderly patients who received adju-
vant chemotherapy. Methods: This retrospective study included patients aged over 70 years
who were diagnosed with high-risk stage II and stage III CRC and received adjuvant chemother-
apy in our two hospitals (The Jikei University Hospital and Katsushika Medical Center) between
January 2010 and December 2019. The patients were divided into two groups; patients who re-
ceived fluoropyrimidine monotherapy were included in Fp group and those who received fluoro-
pyrimidine plus oxaliplatin were included in Fp+OX group. Moreover, we evaluated patient
characteristics, treatment, and survival in the patients with recurrence and compared them be-
tween two groups. Results: A total of 127 patients received adjuvant chemotherapy; 75 patients
in Fp group and 52 patients in Fp+OX group. With a median follow-up time of 64.5 months,
the 5-years disease-free survival and 5-years overall survival in Fp group/Fp+OX group were
70.6/67.1% (hazard ratio [HR] 1.10, 95% confidence interval [CI] 0.61–1.98) and 89.0/
71.8% (HR 1.48, 95% CI 0.76–2.88), respectively. The benefit of adding oxaliplatin was not
observed. Among them, 15 patients in Fp group and 14 patients in Fp+OX group were relapsed;
median age was 78 (range: 72-83) and 78 (range: 72-86) years, male was 67% and 64%, PS
of 0/1 was 67/33% and 86/14%, primary tumor site of right/left was 47/53% and 57/43%,
and RAS mutation was 20% and 29%, respectively. Median relapse-free survival was 17.7 and
14.3 months (p = 0.453). There were no significant differences in treatment after recurrence;
aggressive treatment (surgery/chemotherapy) was 73% (33/40%) and 86% (21/65%), best
supportive care was 7% each, and unknown was 20% and 7%, respectively. However, the me-
dian overall survival from the date of relapse was significantly worse in Fp+OX group than Fp
group (45.0 and 14.4 months, p = 0.011). Conclusions: Recurrence after receiving adjuvant
oxaliplatin combination therapy was considered as one of the poor prognostic factors. It might
attenuate the benefit of adding oxaliplatin in adjuvant setting in elderly patients. Research
Sponsor: None.
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Real-world persistence and adherence with oral trifluridine/tipiracil or
regorafenib in patients with colorectal cancer. First Author: Fadi S. Braiteh,
Comprehensive Cancer Centers of Nevada, Las Vegas, NV
Background: Trifluridine/tipiracil (FTD/TPI) and regorafenib are among the limited treatment op-
tions in later lines of therapy for patients with advanced colorectal cancer (CRC). While these
treatments have demonstrated similar efficacy, differences have been observed in tolerability
and data on the impact of such differences on real-world outcomes are limited. To better under-
stand the real world use of FTD/TPI and regorafenib in the US, we report data for adherence/
persistence among patients with CRC initiating these therapies. Methods: This was a retrospec-
tive cohort study among adults with CRC identified from the IBM MarketScan Commercial
Claims and Medicare Supplemental Databases, who initiated FTD/TPI or regorafenib (index)
from October 2015-September 2019 and had 6 months of continuous enrollment before the
index date. Follow-up was until disenrollment or end of study period. Treatment cohorts were
propensity score 1:1 matched, adjusting for differences in socio-demographics, comorbidities,
and other baseline characteristics. Adherence and persistence outcomes included time to dis-
continuation (medication gap of >45 days), medication possession ratio (MPR; number of
treated days/ duration of treatment), proportion of days covered (PDC; number of treated days/
days in specified time period), and number of prescriptions received. Results: A total of 1477
patients were included: 892 initiating FTD/TPI (60%) and 585 regorafenib (40%). Demo-
graphics were similar prior to matching: mean age was 58 and 59 years, and 57% and 59%
were male, in the FTD/TPI and regorafenib groups, respectively. Mean Charlson Comorbidity In-
dex score (excluding cancer) was 0.69 for FTD/TPI initiators and 0.62 for regorafenib initiators.
For the matched cohorts (n=585 in each), measures of adherence and persistence (Table)
showed longer time to discontinuation (2.5 vs. 2.0 months; p<0.01), and a higher MPR (0.90
vs. 0.87; p<0.01), PDC (at 3 months, 0.74 vs. 0.63; p<0.01), and proportion of patients re-
ceiving ≥2 prescriptions (76% vs. 63%; p<0.01) with FTD/TPI vs. regorafenib. Conclusions:
Results of this real-world study suggest that patients with CRC initiating FTD/TPI have im-
proved adherence and persistence with therapy compared with those initiating regorafenib.
Reasons for this difference and potential impacts on health outcomes require further study.
Research Sponsor: Taiho Oncology, Inc.

Adherence and persistence with FTD/TPI and regorafenib (matched cohorts).

FTD/TPI (n=585) Regorafenib (n=585) P value

Months to discontinuation, mean 2.5 2.0 < 0.01
MPR, mean 0.90 0.87 < 0.01
PDC 3 months, mean 0.74 0.63 < 0.01
PDC 6 months, mean 0.55 0.47 < 0.01
PDC 12 months, mean 0.38 0.32 0.06
PDC 18 months, mean 0.35 0.23 0.01
≥2 prescriptions, % 76 63 < 0.01
≥4 prescriptions, % 32 25 0.02
≥6 prescriptions, % 15 10 0.03

50 Poster Session

Long-term survival outcomes following resection of lung metastases (LM)
from a colorectal primary. First Author: Sangeetha Ramanujam, Griffith
Base Hospital, Griffith, NSW, Australia
Background: Liver metastatectomy in oligometastatic colorectal cancer (CRC) can result in long-term
disease control1. The benefit of resecting LM is unclear, with good survival outcomes from medical ther-
apy (MT) alone and a recent randomised controlled trial failed to demonstrate an overall survival (OS)
benefit2. Methods: We examined TRACC (Treatment of Recurrent and Advanced Colorectal Cancer), a
multisite registry for metastatic colorectal cancer (mCRC) patients (pts) from September 2002 – July
2021, focusing on the longer-term outcomes for pts with lung only metastatic disease (LOM). Key clini-
copathological, treatment and outcome variables were analysed. Survival outcomes were determined by
Kaplan-Meier method. Results: Of 3928 pts, 341 (8.7%) had LOM. The median OS was significantly
improved for LOM vs. all mCRC pts (44.5 months vs. 24.8 months, p = <0.0001). Of 341 LOM pts,
142 (42%) had lung resection (LRes),128 (38%) had MT, 71 (20%) best supportive care. Key clinico-
pathological characteristics are summarised in Table. OS was significantly longer for LRes vs. MT (3yrs-
80.1% vs. 41.9%, p = <0.0001, 5 yrs-65.2% vs. 21.1%, p = 0.0001). 10 yr survival for LRes was
50%, with no survivors from MT. The median palliative chemotherapy free interval was 13 months
(95% CI 3.1 – 18.7) with recurrence after LRes/death. 20/142 (14%) of the LRes pts had recurrent
LRes (median time to repeat resection of 11.4 months, median survival of 66.9 months from repeat
LRes). Conclusions: LM from mCRC have an indolent course, with good survival outcomes with MT
alone. LRes provides a clinically meaningful palliative chemotherapy free interval and long term survival
in selected pts. Significant differences in prognostic factors may have contributed to the observed sur-
vival differences between LRes and MT. Reference Dexiang Z, Li R, Ye W, Haifu W, Yunshi Z, Qinghai y,
Shenyong Z, Bo X, Li L, Xiangou P, Haohao L, Lehi Y, Tianshu L, Jia f, Xinyu Q, Jianmin X. Outcome of
patients with colorectal liver metastasis: analysis of 1,613 consecutive cases. Ann Surg Oncol. 2012
Sep;19(9):2860-8. doi:10.1245/s10434-012-2356-9.Epub 2012 Apr 12. PMID: 22526903. Trea-
sure, T., Farewell, V., Macbeth, F. et al. Pulmonary Metastatectomy versus Continued Active Monitoring
in Colorectal Cancer (PulMiCC): a multicentre randomised clinical trial. Trials 20,718 (2019). https://
doi.org/10.1186/s13063-019-3837-y Research Sponsor: Roche and other multiple pharmaceutical
sponsors for this mCRC registry.

Clinicopathological characteristics of LOM pts, treated with LRes vs. MT.

LRes
(n = 142)

MT
(n = 128) p-value

Mean age (yrs) 64.6 66.8 0.13
ECOG 0-1 135/138 (97.8%) 114/126 (90.4%) 0.010
(Charlson <3) 59/138 (43%) 50/126 (40%) 0.61
Primary sidedness
(left vs. right)

112 (83%) vs. 23 (17%)
n=135

103 (82.4%) vs. 22 (17.6%)
n= 125

0.90

Primary resected 139/142 (97.8%) 104/128 (81.2%) <.0001
Mutation
KRAS/NRAS
BRAF

61/98 (62.2%)
2/75 (2.7%)

63/105 (60%)
4/79 (5.1%)

0.74
0.44

MSI (MSS vs MSI-H) 75 (96%) vs 3 (3.8%)
n=78

74 (98.6%) vs 1 (1.3%)
n=75

0.33
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Integrated approach to collecting patient reported toxicities in a colorectal
cancer trial. First Author: Jacquelyne Janean Gaddy, UNC Hospitals,
Chapel Hill, NC
Background: Understanding the toxicities experienced by patients treated with advanced CRC is
critical when considering appropriate dose modifications, standard drug dosing, and quality of
life. A workflow that makes available Patient Reported Outcomes-Common Terminology Criteria
for Adverse Events (PRO-CTCAE) to clinicians to inform overall toxicity assessment should be
easy to use and focus on clinically relevant issues. The value of a system that not only collects
PRO-CTCAE but integrates it with clinician grading to inform overall symptomatic adverse event
assessment during clinical trials is unclear. Methods: Patients were simultaneously enrolled in
a phase II multi-center clinical trial that evaluated a genotype-guided dosing strategy for irino-
tecan by prospectively analyzing efficacy in 100 mCRC patients receiving FOLFIRI (5-fluoro-
uracil, leucovorin, irinotecan) and bevacizumab. On day 1 and day 15 of each cycle patients
provided PRO-CTCAE responses on 13 symptoms (26 questions) which were made available to
clinicians at the time of their toxicity assessment. Descriptive statistics were used to summa-
rize patient demographic and clinical characteristics. Concordance was defined as both patient
and clinician giving the same response (both positive or both negative). Results: 100 patients
participated in the study, of which 48% were female and 83%White. Overall, 96% of both pa-
tients and providers completed at least 80% of PRO-CTCAE forms available to them, demon-
strating the feasibility of an integrated workflow for patient-clinician toxicity grading. Across all
symptoms, concordance was high (73%) for the patient and provider reporting severe symp-
toms. 39% of patient-provider pairs reported at least 1 severe symptom and 34% of pairs never
reported a severe symptom. In 23% of pairs the patient reported a severe symptom and the pro-
vider never did, and in 3% of pairs, the provider reported a severe symptom, but the patient
never did. On the symptom level, the concordance was highest (>90%) for dysphagia and vom-
iting, and lowest (74-82%) for abdominal pain, fatigue, and pain. 52 patients required dose
decreases, with the first decrease most often due to hematologic toxicity (80%). In 46% of
cases the patient reported at least one severe toxicity prior to or on the same day as the dose de-
crease, compared to 19% of cases where the provider reported at least severe toxicity prior to
or on the same day as the dose decrease. Conclusions: A workflow that brings patient-reported
toxicity to clinicians at the time of clinical toxicity rating is feasible. Nevertheless, discordance
continues to exist between patient-reported and clinician-reported toxicity ratings, consistent
with prior research. Further research could formally compare concordance when using an inte-
grated vs a non-integrated toxicity rating workflow and could ascertain the reasons for contin-
ued discordance within an integrated workflow. Research Sponsor: University Cancer Research
Fund.
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An open-label, multicenter, randomized controlled study of mXELIRI versus
FOLFIRI in combination with bevacizumab as the first-line treatment in
metastatic colorectal cancer: A single-center report. First Author: Yongkun
SUN, CAMS (Cancer Institute and Hospital, Chinese Academy of Medical
Sciences), Beijing, China
Background: The first-line treatments in metastatic colorectal cancer were FOLFOX, CAPOX,
FOLFIRI and even FOLFOXIRI as basic chemotherapy regimen combined with targeted therapy.
XELIRI regimen was not recommended because of the concerns about the toxicity, efficacy and
controversy in optimal dosage. An increasing number of studies indicated promising efficacy
with manageable safety profile of dosage and administration-adjusted XELIRI regimen. There-
fore, the present study investigated the efficacy, safety and appropriate dosage of mXELIRI reg-
imen in the first-line treatment of advanced colorectal cancer. Methods: The EXIST study was a
multicenter, randomized controlled, non-inferiority study and we performed stratification based
on the tumor location (left or right side). In the mXELIRI+Bev group, patients received intrave-
nous infusion of irinotecan (a reduced dosage,150mg/m2) with bevacizumab (5mg/kg) on day
1 and oral administration of capecitabine (2000mg/m2/day) tablet on day 1-10/Q14 days. Pa-
tients in FOLFIRI+Bev group received intravenous infusion of irinotecan (180mg/m2), calcium
folinate (400mg/m2) and 5-Fu (400mg/m2) bolus with bevacizumab (5mg/kg) on day 1 fol-
lowed by a 46-hour continuous infusion of 5-Fu (2400mg/m2)/Q14 days. The primary endpoint
was progression-free survival rate at 12 month(PFSR12m) and the secondary endpoints includ-
ed ORR,OS and safety. Results: 142 patients were enrolled and randomly assigned to receive
mXELIRI+Bev (n=76) or FOLIRI+Bev (n=66) in our center between May 2018 and April 2021.
Baseline characteristics were well balanced between two groups. In the mXELIRI+Bev group,
70 patients were evaluable with an ORR of 60.0% (1 complete response, CR; 41 partial re-
sponse, PR; 24 stable disease, SD; 4 progression disease PD). While 57 patients were evalu-
able in the FOLFIRI+Bev group, with an ORR of 63.2% (36 PR; 15 SD; 6 PD). The PFSR12m

for two groups were 32.3% and 21.3%, the median PFS were 9.72 months and 8.77 months,
respectively. For safety profiles, no statistical differences were observed in adverse events,
such as nausea, vomiting, diarrhea, bone marrow suppression and abnormal liver function.
While 10 serious adverse events were recorded in the mXELIRI+Bev group, including intestinal
obstruction occurred in 8 patients, intestinal perforation occurred in 1 patients and venous
thrombosis occurred in 1 patient. In the FOLIRI+Bev group, intestinal obstruction, venous
thrombosis and pulmonary thrombosis was reported in one patient respectively. Conclusions:
The modified biweekly XELIRI plus bevacizumab regimen demonstrated promising effect and
could be well tolerated based on the data from a single center. Clinical trial information:
NCT04247984. Research Sponsor: None.
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Metastasectomy in colorectal cancer patients with concurrent lung and liver
metastasis: Trends in utilization and impact on survival. First Author: Jude
Khatib, University of Texas Southwestern Medical Center, Dallas, TX
Background: Colorectal cancer (CRC) frequently presents with concurrent metastasis to
the lung and liver. Metastasectomy may offer extended disease control in a select group
of patients but its utilization is unknown. We aimed to investigate the trends in utiliza-
tion of metastasectomy in CRC patients with concurrent lung and liver metastasis and
explore its impact on survival. Methods: We queried the National Cancer Database and
identified stage 4 CRC patients with concurrent lung and liver metastasis between
2010 – 2016 and categorized them into those that underwent metastasectomy vs.
those that did not. Categorical variables were compared using the chi-square test, and
statistically significant factors were included in multivariable logistic regression analy-
sis. In addition, 1:2 propensity score matching was performed, and a multivariable Cox
regression model was used to define survival predictors among matched cohorts. The
Kaplan-Meier method was used to estimate the median survival. Results: Out of total
77,719 stage 4 CRC patients, 10,106 (13.0%) patients had concurrent lung and liver
metastasis. Six percent (n = 630) of these patients underwent metastasectomy of both
sites. Patients that underwent metastasectomy were more likely to be younger (< 50
years; p = 0.009), female (p < 0.001), and White (p = 0.01). These patients were also
more likely to have right-sided CRC (p = 0.001) and had resection of the primary site (p
< 0.001). Additionally, they were more likely to have private health insurance (p <
0.001) and receive treatment at an academic center (p = 0.03). On adjusted multivari-
able analysis, female gender, care at an academic center, primary tumor resection and
receiving chemotherapy were associated with the metastasectomy group. We did not
find a statistically significant difference between comorbidity score, KRAS status and
microsatellite status between the 2 groups. In the matched analysis, overall survival
(OS) was significantly improved for patients who underwent metastasectomy (23.2
months) vs. those who did not (11.6 months, p < 0.001). On multivariable analysis,
this difference remained, and metastasectomy was an independent predictor of better
OS (HR 0.74 [0.65-0.85], p < 0.001). Conclusions: The utilization of metastasectomy
in concurrent lung and liver metastasis is low. It is more frequently used in younger, fe-
male and White patients, as well as in patients treated at an academic center. Metasta-
sectomy is independently associated with improved overall survival in patients eligible
for such an approach. Research Sponsor: None.
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Real-world experience of pembrolizumab in microsatellite instability-high
CRC: A Scottish multicenter analysis. First Author: Aisha Ghaus, Beatson
West of Scotland Cancer Centre, Glasgow, United Kingdom
Background: KEYNOTE-177 established pembrolizumab as a new standard of care in untreated
microsatellite instability-high (MSI-H) metastatic colorectal cancer (mCRC). Patients within
clinical trials are not always representative of the general population. This underpins the impor-
tance of real-world data to offer insights into the outcomes achieved with anti-cancer therapies
in routine practice. We report the initial efficacy and safety outcomes of patients treated with
pembrolizumab for MSI-H CRC in Scotland. Methods: A retrospective analysis of all patients
with advanced MSI-H CRC treated with pembrolizumab in the Scottish National Health Service
was undertaken. Patient demographic and clinico-pathological data were collated via a standar-
dised collection tool. Statistical analysis was performed using SPSS version 28. Results: 39 pa-
tients were identified (37 metastatic, 2 with locally advanced unresectable disease). All but 2
patients were treated in the first line setting. The median age was 68 years (range 48-82). 23
(59%) were age ≥65 years. 12 (30.7%) of patients were of Eastern Cooperative Oncology
Group performance status (PS) 0, 23 (58.9%) of PS 1 and 4 (10.2%) of PS 2. 21 (53.8%)
had BRAF V600E mutations. The median duration of pembrolizumab therapy was 24 weeks
(range 2-104). After a median follow-up of 36 weeks (range 3-193), 5 deaths had occurred.
The median progression free survival had not been reached. The overall response rate was 51%
(20/39 patients), with 1 complete response observed. Radiological disease progression oc-
curred in 7 patients (18%), 6 (86%) of which were BRAF V600Emutant. Treatment failure (ra-
diologically confirmed disease progression or clinical suspicion of progression without
radiological confirmation) occurred in 15 patients (38%). 3 out of 4 patients with PS 2
achieved a partial response. There were no grade ≥3 immune related adverse events. There was
1 treatment suspension due to grade 2 immune toxicity but no permanent discontinuations.
Conclusions: Our real-world Scottish population was of poorer performance status than those re-
cruited to KEYNOTE-177 (31% PS 0 vs. 49% in KEYNOTE-177). They were also older (59%
age ≥65 years vs. 48% in the trial). Patients of PS 2 were excluded from the study, however 3
of our 4 PS 2 patients demonstrated a partial response to treatment, suggesting that PS 2
should not be an absolute contraindication to treatment. Our observed overall response rate
was greater than that observed in KEYNOTE-177 (43.8%). Pembrolizumab was safe and well
tolerated in this setting. These preliminary findings support the results of KEYNOTE-177. Long
term survival data in our population is awaited. Further follow-up and patient numbers will al-
low for determination of possible clinico-pathological predictors (BRAF and KRAS status, Glas-
gow Prognostic Score, metastatic burden) of response to immunotherapy in this population.
Research Sponsor: None.

55 Poster Session

Baseline treatment patterns of the first 277 patients in PROMETCO: A real-
world, prospective, longitudinal cohort study on the continuum of care in
metastatic colorectal cancer (mCRC). First Author: Jean-Baptiste Bachet,
Sorbonne Universit�e, Paris, France
Background: Tumor shrinkage and disease control with preservation or improvement in quality
of life are the primary treatment goals for patients with unresectable mCRC. When not possible,
emphasis lies in slowing disease progression and prolonging survival. Advances in mCRC treat-
ment have now improved survival to an average of 30 months in clinical trials. Here, we present
initial baseline treatment patterns from the PROMETCO study (NCT03935763), the first inter-
national, prospective real-world study to investigate the continuum of care in the mCRC popula-
tion, collecting data on all patients regardless of treatment. Methods: Enrolment in PROMETCO
began in March 2019. On October 1, 2020, systemic treatment characteristics from 277
mCRC patients were analyzed. Adult patients with two disease progressions since the first diag-
nosis of metastatic disease who were willing to receive subsequent treatment were included.
Treatments started prior to study inclusion were analyzed by line and by patients’ molecular
status (RAS/BRAF and MSI). Results: In the overall population, first-line treatment data were
available for 257 patients. Doublet/triplet chemotherapy (dt/t CT) + anti-VEGF/EGFR therapy
was received by 70% (180) of patients, and 20% (51) received dt/t CT alone, in contrast to
current guidelines. At second line (n = 209), 68% (142) of patients received dt/t CT + anti-
VEGF/EGFR therapy. The proportion of dt/t CT given alone was consistent between first and
second line. Median duration of treatment decreased with progressing line of treatment (mir-
rored in the molecular status subgroups). In the RAS/BRAF patient population, 14% (40) had
unknown status at inclusion, 0.7% (2) were RAS/BRAF mutant (mut), and the BRAF mut sub-
group had too few numbers from which to draw conclusions. The proportion of patients receiv-
ing dt/t CT alone was higher in the RAS mut (23%; 31/135) vs RAS/BRAF WT (12%; 9/76)
groups. Dt/t CT + anti-VEGF was received by 64% (87/135) and 21% (16/76) of the RAS mut
and RAS/BRAF WT patients, respectively. There were no unexpected results in treatments re-
ceived between molecular groups at second line, nor in terms of the length of treatment. Fifty
percent of the population had unknown MSI status, and MSI low/high groups had too few num-
bers from which to draw conclusions. The treatment distribution in MSS patients at first line
(n = 124) and second line (n = 102) followed a similar trend to the overall population. Conclu-
sions: Preliminary data from PROMETCO provide key insights as to the treatments received by
real-world mCRC patients. Further analysis of patients in a larger cohort will be important to
better understand discrepancies in treatment choice (ie adherence to guidelines), and country-
based differences in testing/reimbursement, which may help elucidate the missing data seen
in the molecular-status subgroups. Clinical trial information: NCT03935763. Research Spon-
sor: Servier Affaires M�edicales.
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Clinical utility of microsatellite instability (MSI-H) identified on liquid biopsy
in advanced gastrointestinal cancers (aGI). First Author: Pashtoon Murtaza
Kasi, University Of Iowa, Iowa City, IA
Background: Identification of MSI-H is clinically meaningful in patients with aGI given the asso-
ciated approval of multiple immune checkpoint inhibitors. MSI-H has long been assessed via
tissue analysis; and insights from plasma-based approaches are limited to small validation
studies. We sought to assess prevalence of initial and acquired MSI-H status across aGI and re-
port real-world outcomes of colorectal (CRC) patients who received ICI after MSI-H identifica-
tion by a commercially available liquid biopsy (LBx) assay. Methods: Genomic results from a
well-validated LBx assay (Guardant360) completed as part of usual clinical care between 10/1/
2018-9/7/2021 in patients with aGI were queried to assess MSI-H prevalence and identify
cases of potential acquired MSI-H. Real-world evidence (RWE) was sourced from the Guardan-
tINFORM database comprised of aggregated payer claims and de-identified records from 11/1/
2018-3/31/2021. Patients with plasma-identified MSI-H who started new therapy < 60 days
after assay report date were sorted into treatment groups: chemotherapy +/- biologic therapy
(“chemo”) or immunotherapy via pembrolizumab or nivolumab (“ICI”). Real-world time to dis-
continuation (rwTTD) and real-world time to next treatment (rwTTNT) were assessed as proxies
for progression free survival. Log-rank tests were used to assess differences in rwTTD, rwTTNT
and overall survival. Results: Prevalence of MSI-H was ~2% across aGI (Table). Five cases were
observed to have potential acquired MSI not attributable to tumor shed identified on serial LBx
tests. Of 222 MSI-H CRC patients eligible for RWE analysis, 89(40%) started new therapy
within 60 days of results: 42(48%) received ICI, 39(44%) received chemo, 8(9%) received
other/mixed regimens. Patients who received ICI had significantly longer rwTTD and rwTTNT
compared to patients who received chemo [median months to discontinuation = 7.5 (95% CI
3.4-12.3) vs. 2 (95% 1.4-3.3) p<0.001; median months to next treatment = 23.8 (95%
10.6-NA) vs. 4.5 (95% CI 2.9-NA) p=0.006]; no overall survival difference was observed
(p=0.559). Conclusions: This LBx assay detected MSI-H at similar frequencies to published tis-
sue cohorts and may identify acquired MSI-H following early lines of therapy. Patients who re-
ceived ICI following LBx identification of MSI-H achieved responses in line with published data
in previously treated aGI. Well-validated LBx is a viable tool to identify initial and acquired
MSI-H in aGI and may expand the number of patients who could benefit from ICI therapy, par-
ticularly in cases where access to tissue specimens is not feasible. Research Sponsor: None.

MSI-H prevalence as identified by Guardant360.

Number of Patients MSI-H detected %

Colorectal 15466 426 3%
Gastric/Esophageal 2906 105 4%
Pancreatic 9760 58 1%
Hepatocellular Carcinoma 1399 10 2%
Cholangiocarcinoma 120 2 1%
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Investigating the prognostic value of TP53 and PIK3CA mutations in
metastatic colorectal cancer (mCRC): Applying Structured Query Language
(SQL) algorithms to real-world data from a high-volume U.K. tertiary cancer
center. First Author: Caroline Fong, The Royal Marsden NHS Foundation
Trust, London and Sutton, United Kingdom
Background: Real world data is a valuable research resource but manual data collection is time consum-
ing and labour intensive. As there is no consensus on the prognostic role of TP53 and PIK3CA muta-
tions in mCRC, we assessed the feasibility of using SQL, a programming language, to derive data from
routine electronic clinical notes to investigate the prognostic impact of TP53 and PIK3CA mutations in
mCRC. Methods: A cohort of patients (pts) diagnosed with metastatic or recurrent colorectal cancer as
per ICD-10 classification from January 2015 to December 2017 and managed at the Royal Marsden
Hospital were identified using SQL algorithms developed in-house. Baseline demographics, histopatho-
logical and molecular characteristics and death dates were derived from the Electronic Patient Record
and extracted in a structured format for statistical analysis. Mutational analysis of TP53 and PIK3CA
were performed with standard of care KRAS, NRAS and BRAF testing using next generation sequencing.
Overall survival (OS) according to TP53 or PIK3CA mutational status was estimated using the Kaplan-
Meier method. Uni- and multivariate Cox regression included KRAS, NRAS, BRAF, sidedness and mis-
match repair (MMR) status. Association between TP53 or PIK3CA and MMR status was tested by the
Chi squared test. Results: A total of 367 mCRC pts were identified; 10 were excluded due to ineligibility
or inadequate data availability. Based on a final dataset of 357 pts, 342 and 354 pts had TP53 and
PIK3CA results available. The incidence of TP53 mutations was 75% (n = 257/342) and PIK3CA 16%
(n = 55/354). Co-mutations with KRAS, NRAS and BRAF were seen (Table). The overall median follow-
up was 42.3 and 42.7 months for TP53 and PIK3CA respectively. There was no difference in OS be-
tween TP53 mutant (MT) and wild type (WT) pts (22.0 vs. 22.8 months, p = 0.96) and between PIK3-
CA MT and WT pts (21.7 vs. 22.4 months, p = 0.49). Right sided and BRAF MT tumours were
associated with poorer survival than left sided and BRAF WT tumours when all other factors were cons-
tant for TP53 (p<0.001 & p=0.033 respectively) and PIK3CA (both p<0.001) OS on multivariate anal-
ysis. MMR deficient tumours were significantly more frequent in TP53 WT compared to TP53 MT
tumours (15% vs. 4%, p=0.001) while they were significantly more frequent in PIK3CA MT compared
to PIK3CA WT tumours (20% vs. 5%, p < 0.001). Conclusions: Bespoke SQL algorithms enables large-
scale data extraction to facilitate research. Based on this dataset, we have shown that TP53 and PIK3-
CAmutations have no prognostic impact in mCRC. Research Sponsor: None.

Frequency of co-mutations between TP53, PIK3CA, KRAS, NRAS and BRAF.

Co-mutations n %

TP53/KRAS 102/342 30
TP53/NRAS 16/341 5
TP53/BRAF 36/336 11
TP53/PIK3CA 29/340 9
PIK3CA/KRAS 28/353 8
PIK3CA/NRAS 1/352 0.3
PIK3CA/BRAF 10/349 3
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Treatment patterns and outcomes of patients with metastatic colorectal
cancer in third-line and beyond systemic therapy: Real-world data from a
setting with limited resources. First Author: Alexandre A. J�acome,
Oncoclinicas, Belo Horizonte, Brazil

Background: Regorafenib and trifluridine/tipiracil (TAS-102) are the only thera-
peutic options for patients with chemorefractory metastatic colorectal cancer
(mCRC) with demonstrated benefit in overall survival (OS). However, they are not
accessible worldwide. In Brazil, they have been recently approved, but they have
not yet been provided by public health system or private health insurances. We
aimed to describe the treatment patterns and clinical outcomes of that population
in a setting with limited access to those drugs. Methods: Retrospective study eval-
uating 510 patients with mCRC who were treated at five Oncoclinicas centers in
Brazil from January 2011 to December 2019. Demographic and clinical data
were retrieved from electronic medical records. The median OS was calculated by
Kaplan-Meier method and prognostic factors were evaluated via multivariable Cox
Regression, calculating the Hazard Ratio (HR) and the confidence interval
(CI95%). Results: A total of 163 patients (33% of the overall population) received
third-line and 73 (15%) fourth-line systemic therapy. Median age was 62 years,
59% were male. Tumors were right-sided in 19%, RAS mutated 44%, BRAFmu-
tated 3%, and high-frequency microsatellite instability 3%. Metastasectomy prior
to third-line was performed in 62% of the patients. From the start of third-line
therapy, median follow-up was 9.0 months, with 67% of deaths, and median OS
was 13.7 months (CI95% 11.8m–20.0m). Most adopted regimens in third-and
fourth-line were (1) rechallenge with oxaliplatin-based therapy (39% and 26%,
respectively); (2) rechallenge with irinotecan-based therapy (32% and 34%); (3)
rechallenge with anti-EGFR monoclonal antibodies (20% and 29%); (4) regorafe-
nib (13% and 25%); and (5) TAS-102 (2% and 4%). In multivariable model in-
cluding clinical and molecular variables, prior metastasectomy was the only
significant prognostic factor for OS (HR 0.51, CI95% 0.31–0.83, p=0.007). Con-
clusions: In real-world, a meaningful proportion of patients with mCRC are eligible
for third and later lines of therapy. Rechallenge with chemotherapy and anti-
EGFR agents is overused in a setting of limited access to therapies with demon-
strated OS benefit, such as regorafenib and TAS-102. Barriers to drug access im-
pair the adoption of the best evidence-based continuum of care and strategies to
overcome them are urgently needed. Refractory patients in later lines of therapy
derive survival benefit from prior metastasectomy. Research Sponsor: Bayer.
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Analysis of survival trends, clinical, and molecular characteristics of patients
with early-onset colorectal cancer (EOCRC). First Author: Javier Soto,
Hospital General Universitario Gregorio Mara~n�on, Instituto de
Investigaci�on Sanitaria Gregorio Mara~n�on, Madrid, Spain
Background: Over the last decades the incidence of EOCRC (age 50 or less) has dramatically in-
creased, and so has the scientific interest in this field, given that clinical and molecular charac-
teristics in these patients are not well understood, and may be critical to identify prognostic
factors. Methods: We conducted a retrospective analysis of 554 patients with metastatic colo-
rectal cancer (mCRC), analyzing the PFS and OS of 68 (12.25%) patients with EOCRC, as well
as their clinical and molecular characteristics. We used a log-rank test to compare PFS and OS,
and the estimate of hazard ratio (HR) between the studied groups was calculated by means of
Cox proportional hazard model. We also used the exact test of Fisher to identify significant asso-
ciation between categoric variants, while Mann-Whitney test was applied to identify significant
differences between numeric values. Results: We performed a survival analysis: those patients
with EOCRC had significantly higher median PFS in first line of treatment (16.2 vs. 11.3
months, p = 0.042) and significantly higher median OS (121.5 vs. 58.1 months, p = 0.011).
Several characteristics were significantly more frequent in patients with EOCRC (n=68): BMI <
18.5 (n = 16, OR = 1.9, p = 0.046), primary tumor site at transverse colon (n = 9, OR = 2.61,
p = 0.03) and ECOG 0 (n = 32, OR = 2.21, p = 0.003). Having peritoneal metastases almost
reached statistical signification (n = 17, OR = 1.82, p = 0.055). Some other characteristics
were less frequent: BMI 25-30 (n = 13, OR = 0.51, p = 0.046), primary tumor site at sigmoid
colon (n = 14, OR = 0.49, p = 0.038) and former-smoker status (n = 7, OR = 0.44, p =
0.048). Moreover, mean values of LDH at diagnosis were significantly higher in EOCRC pa-
tients (359 U/L vs. 280 U/L, p = 0.015). EOCRC patients received a significantly higher num-
ber of lines of chemotherapy (2.94 vs. 2.38, p = 0.027) and underwent more surgeries (2,42
vs. 1.24, p < 0,001) than patients with > 50 years. Significant differences in tumor mutation-
al status (BRAF, KRAS, NRAS, MSI, PI3K and HER2), sex, primary tumor resection or number
of metastatic sites between groups were not found. Conclusions: This retrospective analysis
showed that EOCRC patients had significant higher rates of PFS in first-line treatment and OS.
Moreover, EOCRC patients had more frequently BMI < 18.5, primary tumor located at trans-
verse colon and ECOG 0. Research Sponsor: None.
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Preferences for colorectal cancer screening of physicians and individuals at
average risk in the United States: A discrete choice experiment. First Author:
Sebastian Heidenreich, Evidera Inc, London, United Kingdom
Background: Several colorectal cancer (CRC) screening options are considered in guidelines for
individuals at average-risk (IAR). These options differ in aspects such as invasiveness, recom-
mended frequency, and precision that need to be compared and weighed. This study elicited
and compared the relative importance that physicians and IAR place on these screening as-
pects. Methods: Primary care physicians [PCPs] and gastroenterologists [GIs] who recom-
mended/performed ≥1 screening one month prior to study and adult IAR completed a discrete
choice experiment (DCE). Participants repeatedly chose between screening tests described by
type of test, frequency, true-positive (TP), true-negative (TN), and adenoma TP (physicians
only). The instrument was tested in qualitative (physicians: n=6; IAR: n=6) and quantitative pi-
lots (physicians: n=100; IAR: n=202). A mixed logit model was used to estimate relative attri-
bute importance (RAI) and predicted choice probabilities for colonoscopy, multi-target stool
DNA (mt-sDNA), fecal immunochemical test (FIT), and methylated septin 9 (mSEPT9) blood
test. Generalizability to the population was confirmed. Results: 1,249 IAR and 400 physicians
participated. IAR were 46% male and the mean age was 58.9. Physicians were 79% male and
their mean age was 53.4. Preferences were most affected by TP rates (IAR RAI=58%; physi-
cians RAI=42%). Physicians also placed high importance (RAI=41%) on adenoma TP rates.
TN rates (IAR RAI=33%; physician RAI=9%), frequency (IAR RAI=6%; physician RAI=2%)
and type (IAR RAI=4%; physician RAI=6%) were less important. Despite both IAR and physi-
cians placing most importance on precision, preferences for screening modalities differed. On
average, physicians preferred colonoscopy, while IAR preferred mt-sDNA over colonoscopy
(p<0.001). Both preferred mt-sDNA and colonoscopy over FIT (p<0.001), with a mSEPT9
blood test being least preferred (p<0.001). Preferences of IAR were heterogeneous with indi-
viduals who underwent colonoscopy or sigmoidoscopy screening preferring colonoscopy and the
rest preferring mt-sDNA (p<0.001). Conclusions: While both GI and PCPs overwhelmingly pre-
ferred colonoscopy, preferences of IAR were heterogenous, with mt-sDNA being preferred on
average other modalities. Offering choices in addition to colonoscopy could improve screening
uptake. Research Sponsor: Exact Sciences Corporation.

Participant characteristics.

Individuals at Average Risk (IAR): n=1249

Age (years); mean ± SD 58.9 ± 9.1
Female (vs male); N (%) 670 (54%)
Caucasian (vs non-Caucasian); N (%) 1,021 (82%)
Screening naïve (vs screening experienced); N (%) 526 (42%)
Living rural or outskirts of small city (vs more urban); N (%) 520 (42%)
Physicians: n=400
Duration practicing medicine; mean, years (SD) 22 ± 9.3
Primacy care specialist (vs Gastroenterologist); N (%) 200 (50%)
Patients recommended screening in past 3 months, mean ± SD 180 ± 192
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62 Poster Session

Colorectal cancer screening results in the regions of Kazakhstan with
different levels of cancer prevalence. First Author: Dilyara Kaidarova,
Kazakh Institute of Oncology and Radiology, Almaty, Kazakhstan

Background: In Kazakhstan colorectal cancer (CRC) occupies the third posi-
tion in the structure of total oncological incidence and mortality. Kazakh-
stan is a country with a large territory, with different geographical, industrial
characteristics and dietary habits of the population. So CRC prevalence lev-
els vary from region to region: in 2013 the highest regional incidence rate is
6 times higher than the lowest. CRC population screening among men and
women aged 50-70 years was started in 2011 in Kazakhstan. Methods:
Within 10 years of the screening, 9 532 927 men and women were exam-
ined, 3419 CRC cases were detected. Coverage of target population ranged
from 78.4% in 2012 to 53.1% in 2020. The analysis of screening indica-
tors was carried out: cancer detection rate, the proportion of 0-1 stages, the
ratio to the underlying incidence, the relationship with the dynamics of CRC
incidence and mortality. According to the incidence rate in 2011-2020 re-
gions of the country are conditionally divided into three groups: group A –

high level (31.04-23.5 per 100 thousand population), group B – medium
level (20.5-15.0%ooo), C - low level (11.6- 8.1%ooo). Results: The average
annual CRC detection rate for 10 years of screening was 0.4% (4 cancer
cases per 1000 examined), in groups A - 0.5%, B - 0.4% and C - 0.3%.
The detection ratio of stage 0-I was 0.08%: in groups A - 0.10%, B -
0.09% and C - 0.05%. The average annual incidence rates were in groups A
- 27.2 per 100 thousand population, B - 18.7%ooo and C - 9.8%ooo. Dur-
ing time of g-FOBT applying (2011-2013), the average annual incidence
rates in the groups were in groups: A - 25.8%ooo, B - 16.4%ooo, C -
8.2%ooo. During time of using FIT (i-FOBT, 2014-2020), the average an-
nual incidence rates increased to 27.0%ooo, 20.0%ooo and 9.9%ooo re-
spectively. The greatest increase in the incidence was noted in groups B and
C (22.7% and 22.2%), the smallest in group A (4.7%). Screening increased
the CRC incidence from 15.5%ooo in 2011 to 16.5%ooo in 2020 and re-
duced mortality from 9.3%ooo (2011) to 8.0%ooo (2020). Conclusions:
Screening increased the incidence (6.5%) and decreased the mortality from
CRC (14%) for 10 years in Kazakhstan. There is a particularly significant ef-
fect of screening on the growth of some indicators (incidence and mortality
rates, cancer detection rate and early cancer detection) in regions with a low
CRC prevalence. Research Sponsor: Government funding.

63 Poster Session

Can second-generation multitarget stool DNA panels reliably detect
colorectal cancer and advanced precancerous lesions? First Author: John B.
Kisiel, Mayo Clinic, Rochester, MN
Background: Population-based colorectal cancer (CRC) screening can reduce mortality by de-
tecting and removing advanced precancerous lesions (APL) and early-stage invasive disease.
One guideline-included strategy is the multi-target stool DNA test (mt-sDNA), which combines
detection of methylation DNA markers (MDMs), KRAS mutations, and fecal hemoglobin. Since
the mt-sDNA pivotal study was conducted, novel biomarkers have been discovered. A panel of
highly discriminant MDMs (LASS4, LRRC4, PPP2R5C, and reference marker ZDHHC1) was
identified through a blinded, case-control study of archival specimens. Here, we evaluated the
performance of this novel mt-sDNA panel, combined with fecal hemoglobin, in archival stool
samples weighted to early-stage CRC and prospectively collected APL, simulating a screening
population. Methods: The verification study featured 777 samples—210 cases (112 CRC [49
stage I, 38 stage II, 17 stage III, and 8 stage IV] and 98 APL) and 567 controls (176 non-APL
and 391 colonoscopy-negative)—from three trials (NCT01397747, NCT01260168, and
NCT02503631). Median APL size was 12 mm (interquartile range: 10 mm to 15 mm), with
86.7% adenomas (n = 85) and 13.3% sessile serrated polyps (SSPs; n = 13). The average age
was 65.5 years for cases (57% men) and 63.2 for controls (47% men). Samples were proc-
essed through homogenization, targeted MDM capture, bisulfite conversion, and MDM quanti-
tation using Long-probe Quantitative Amplified Signal (LQAS). Fecal hemoglobin was
quantified using enzyme-linked immunosorbent assay (ELISA). Samples were split into strati-
fied 75%/25% training-testing sets and model outcomes were cross-validated 1,000 times. Re-
sults: Mean performance from the cross-validation analysis is summarized in the table below.
Overall sensitivity was 95.2% for CRC and 57.2% for APL, with specificities of 89.8% (no
CRC/APL) and 92.4% (no neoplasia). Subgroup analyses showed high sensitivity for early-stage
CRC, with 93.4% at stage I and 94.2% at stage II. By APL subtype, sensitivity was 82.9% for
high-grade dysplasia, 73.4% for villous lesions, 49.8% for tubular lesions, and 30.2% for
SSPs. Conclusions: These data support high sensitivity and specificity for a second-generation
mt-sDNA panel. A multicenter pivotal trial evaluating the panel is underway (NCT04144738).
Research Sponsor: Exact Sciences Corporation.

Mean performance from cross-validation of novel mt-sDNA panel.

CRC

Sensitivity 95.2%
AUC1 (95% CI) 0.987 (0.946 – 0.988)
APL
Sensitivity 57.2%
AUC1 (95% CI) 0.802 (0.749 – 0.855)
Specificity (non-APL/CRC) 89.8%
Specificity (no neoplasia) 92.4%

1Calculated from all samples (n = 777).

64 Poster Session

Adherence with the multitarget stool DNA test for colorectal cancer screening
in rural southeastern Kentucky. First Author: Forrest Smith, Appalachian
Regional Healthcare inc, Hazard, KY
Background: Colorectal cancer (CRC) screening has shown to improve early detection and re-
duce mortality. Despite, the availability of multiple screening tests for CRC, the current screen-
ing rates remains below the national goal. The multi-target stool (MTS) DNA test (commercially
known as Cologuard) has contributed to an increase in population adherence to CRC screening
and is currently recommended by multiple guidelines. Southeastern Kentucky (SE KY) has a
high incidence of colorectal cancer and a low rate of CRC screening. The aim of this study is to
assess the adherence to the MTSDNA test in rural SE KY. Methods: A retrospective review of all
patients 45 and older with a MTSDNA test ordered between August 2020 and February 2021
at a large primary care group in SE KY. All patients had Tests ordered and kits delivered. Cross-
sectional adherence was defined as completion and return of the kit within 180 days from test
order and was assessed as overall adherence and by patient characteristics including age, sex
and healthcare coverage. Results: 450 tests were ordered. 160 (35%) were male and 290
(65%) females. Mean age was 62 with age range (46-87). 207 tests were returned with a
cross-sectional adherence of 46%. Adherence was significantly lower for age 45 - 55 at 35.2%
(26.2-45.2) compared to age 55 - 65 at 48.9% (40.9-56.3), 65 and older at 50.0% (42.3-
57.7) (P = 0.04). Highest adherence with Medicaid coverage 65.4% [44.3-82.8] and lowest
in Managed Care Organization (MCO) coverage 34.0% [4.7-44.2] (P < 0.01). Gender was not
associated with adherence (P = 0.75). Conclusions: This retrospective study showed that only
46% of patients were adherent to the MTS DNA test for colorectal screening which is signifi-
cantly lower than previously reported in larger studies and further studies are needed to identify
the barriers to non-adherence to this test, especially in the younger population with alarming in-
crease in incidence of CRC. There is impending need to implement different strategies to im-
prove screening adherence. Research Sponsor: None.

65 Poster Session

Patterns of colorectal cancer (CRC) screening rates among the average risk
U.S. population. First Author: Deborah A Fisher, Eli Lilly and Company,
Indianapolis, IN
Background: There is consensus that the proportion of the average-risk US population up-to-
date with CRC screening (58-65%) is insufficient. However, estimates of average risk CRC
screening rates are inconsistent and impacted by inclusion of higher-risk individuals, and dif-
fering study designs. Accurate measurement of population screening rates is key to addressing
gaps in care and assessing the impact of newer CRC screening tests. Methods: The study in-
cluded individuals aged 50-75 years in a large de-identified claims database, with continuous
enrollment during year of analysis, and a variable length baseline enrollment of 1-10 years. Av-
erage-risk designation excluded higher risk diagnoses (CRC familial syndromes, colorectal pol-
yp or history of colorectal polyp, history of/current CRC, family history of gastrointestinal
cancer, and inflammatory bowel disease). Up-to-date status was assessed within guideline-
based time periods: colonoscopy (10 years); FIT or FOBT (annually); mt-sDNA (3 years); flexi-
ble sigmoidoscopy/CT colonography (5 years). Analyses assessed the proportion estimated as
up-to-date and examined the sensitivity to: a) patient population (average-risk only vs. includ-
ing higher-risk); b) study design (yearly cross-sectional vs. cohort of 50-year-old patients; c)
methods (percent in patients with 10 years of enrollment vs. Kaplan Meier (KM) of censored
variable pre-screening period). Results: The cross-sectional analysis average-risk population in-
cluded 5.3 million individuals. Estimates of the proportion of those up-to-date with screening
guidelines for average-risk patients varied by study design, population, and estimation method.
KM estimates among the average-risk population (50-75) showed 49-50% were up-to-date in
each calendar year. Including higher-risk patients in the KM analysis resulted in 70% up-to-
date among the mixed average+higher-risk population. Using a cohort study design (average-
risk patients aged 60 with 10 years of baseline data), 65% were up-to-date by age 60. Conclu-
sions: In the base case analysis only half of average risk individuals were up-to-date with CRC
screening, a rate lower than typically cited. Sensitivity analyses resulted in substantially differ-
ent estimates and demonstrate the importance of clearly communicating the methodology used
to define the study population. Higher rates quoted in the lay press and medical publications
may be based on mixed populations of average+higher-risk individuals or on study designs that
do not represent the full population at risk. Research Sponsor: Exact Sciences Corporation.
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66 Poster Session

Assessment of dietary quality in patients on surveillance for colorectal cancer
(CRC) using a computerized food frequency questionnaire (FFQ). First
Author: Rishi Jain, Fox Chase Cancer Center, Philadelphia, PA
Background: Poor dietary patterns are clearly implicated in the pathogenesis of CRC and are increasingly associat-
ed with worsened CRC outcomes, including a higher risk of cancer recurrence and mortality. We evaluated the use
of a novel computerized FFQ technology to assess dietary patterns in patients with CRC who were undergoing can-
cer surveillance. Methods:We recruited patients with stage I-III CRC who had completed curative intent therapy at
least 1 year but no more than 5 years prior to enrollment. Dietary assessment was conducted using a computerized
FFQ (VioScreen) either in clinic or at home. Dietary quality was defined by the Healthy Eating Index (HEI) 2015
score which was calculated automatically by the FFQ technology. Statistical significance was determined using
Pearson correlation and analysis of variance (ANOVA). Results: Twenty patients (14 colon, 6 rectal; 12 male, 8 fe-
male; median age 66 [49-80]; median 3 years from diagnosis) were recruited between 10/2020-9/2021. Four-
teen patients did FFQ remotely and 6 in-person. Nineteen patients were white/non-Hispanic. All received surgery,
20% radiation (all rectal) and 75% chemotherapy. Mean HEI 2015 total and sub-scores are shown in the table.
There were significant differences in dietary quality by age <65 vs ≥65 (HEI 58.3 vs. 72.6, p=0.025), body-
mass-index (BMI) normal/overweight vs. obese (HEI 72.4 vs. 58.6, p=0.033), and marital status of married vs
non-married (HEI 61.7 vs. 76.7, p=0.032). There were no differences in dietary quality by level of education, tu-
mor site (colon vs. rectal) or gender. There was a significant negative correlation with increased time since diagno-
sis and lower dietary quality (r= -0.67, p<0.001). Conclusions: Dietary patterns can be determined using a
computerized FFQ in patients with CRC on surveillance both remotely and in-person. This population has a wide
range of dietary patterns with particularly low scores in whole grain, fatty acid, sodium and saturated fat. Patients
who are older, non-obese, non-married, and closer to completion of cancer therapy have higher dietary quality
scores. Future studies of integrating a computerized FFQ into cancer care will determine whether personalized in-
terventions targeting specific dietary patterns can improve diet quality. Research Sponsor: Supported by grant
#15-175-23 from the American Cancer Society, Other Foundation.

HEI Component (Max Score) Average Score (range)

Adequacy:
· Total Fruits (5) 3.4 (0.2-5)
· Whole Fruits (5) 3.9 (0.5-5)
· Total Vegetables (5) 4.0 (1.8-5)
· Greens and Beans (5) 3.5 (0.3-5)
· Whole Grains (10) 4.5 (0.9-10)
· Dairy (10) 6.2 (0.5-10)
· Total Protein Foods (5) 4.7 (1.1-5)
· Seafood and Plant Proteins (5) 4.4 (0.1-5)
· Fatty Acids (10) 5.2 (1.4-10)
Moderation (reduced consumption leads to higher score):
· Refined Grains (10) 8.6 (3.5-10)
· Sodium (10) 4.1 (0-9.4)
· Saturated Fats (10) 5.3 (0-10)
· Added Sugars (10) 8.5 (0-10)
Total Score (100) 66.2 (42.5-84.8)

67 Poster Session

Determining frequency and reasons associated to refusal of colorectal cancer
screening at a reference center in Mexico. First Author: M�onica Isabel
Meneses Medina, Instituto Nacional de Ciencias M�edicas y Nutirci�on
Salvador Zubir�an, Mexico City, Mexico
Background: in Mexico, Colorectal Cancer (CRC) is a leading cause of cancer death, yet popula-
tion-based screening programs are lacking. In our center, a cohort was created to validate a risk
calculator to detect advanced colorectal neoplasia, and to understand barriers to implement a
CRC screening program. We aimed to determine frequency and reasons associated to rejection
of CRC screening in our population. Methods: from August 2019 to March 2020 (early close
owing to COVID-19 pandemic) asymptomatic individuals between 50 and 75 years-old with
standard-risk for CRC, without previous screening for CRC, from the outpatient internal medi-
cine clinic at a tertiary care center in Mexico City, received standardized information on the im-
portance of CRC screening and were invited to perform both Fecal Immunochemical Test and a
screening colonoscopy within a clinical study at no cost. Individuals who rejected participation
were given a 10-item questionnaire to select reasons for refusal, as many items as applied.
Here we present two groups: 1) individuals who refused to receive information and to perform
screening studies, and 2) individuals who refused to participate after receiving information. Re-
sults: 162 patients were invited to participate, 77 (47%) refused: 48 rejected immediately
(group 1) and provided 51 reasons, and 29 declined after having received standardized infor-
mation about CRC screening (group 2) and provided 30 reasons. Demographics for 77 patients
were: 54 (70.1%) women, median age 66 (IQR 58-71) years. Main reasons for rejection in
both groups were: “I do not have time” in 24 (29.6%) times, “I am not interested” in 23
(28.4%) times, and “I am scared” in 14 (17.3%) times (Table). Conclusions: in our cohort, we
identified that nearly half of the population invited to participate in a CRC screening program
refused. Main reasons were lack of time, lack of interest and fear. This may translate poor un-
derstanding on the importance of measures to prevent CRC, and absence of education pro-
grams to recall its importance. In order to increment participation in CRC screening, education
and awareness campaigns should be implemented. Research Sponsor: Conquer Cancer Foun-
dation of the American Society of Clinical Oncology.

Reasons for CRC screening refusal before and after receiving standardized information.

Reasons

Group 1
Immediate refusal n=51

n (%)

Group 2
Post-information refusal

n=30 n (%)

I do not have time 15 (29.4) 9 (30)
I am not interested 17 (33.3) 6 (20)
I am scared 8 (15.6) 6 (20)
I am healthy 4 (7.5) 1 (3.3)
I prefer not to answer 2 (3.9) 2 (6.7)
Other* 5 (9.9) 6 (20)
Data is shown as the number of times an option was selected, not the number of patients.
* Includes: difficulty with transportation, long distance from home, economic issues.

68 Poster Session

The impact of Medicaid expansion on colorectal cancer incidence among
vulnerable populations. First Author: Alexander Qian, Department of
Radiation Medicine and Applied Sciences, University of California San
Diego, La Jolla, CA
Background: With the Affordable Care Act (ACA), the number of uninsured patients in states
that expanded Medicaid decreased more among racial/ethnic minorities and lower income
adults. Increased access to care could influence colorectal cancer (CRC) incidence through in-
creased screening. However, we lack research on whether Medicaid expansion differentially in-
fluenced CRC incidence among vulnerable patient subgroups. This population-based study
examines whether Medicaid expansion with the ACA was associated with decreased CRC inci-
dence among racial/ethnic minorities, and adults with lower income. Methods: We queried the
Surveillance, Epidemiology, and End Results Program (SEER) database to calculate the age-
adjusted incidence rates of CRC among patients under 65 years of age diagnosed between
2010 and 2018. We categorized states into two groups: states that expanded Medicaid on Jan-
uary 1, 2014, and states that did not expand Medicaid over the study period. We determined
the change in CRC incidence before Medicaid expansion (2010-2013) and after Medicaid ex-
pansion (2014-2018). We used a difference-in-difference approach to determine whether
changes in CRC incidence differed by expansion status among all patients and among sub-
groups stratified by race/ethnicity and other socioeconomic indicators. Results: Among the en-
tire study cohort, from 2010-2013 to 2014-2018, rates of CRC (per 100,000) increased from
26.6 to 28.3, and this increasing rate did not differ by ACA expansion status (p=0.48). We
found that the impact of ACA expansion on CRC incidence varied by race/ethnicity. The in-
crease in CRC rates was higher among non-ACA expansion states compared to ACA expansion
states for Hispanics (5.4 vs. 1.6 increase per 100,000; p=0.002), and Asian or Pacific Is-
landers (4.3 vs. 0.4 increase per 100,000; p=0.02), but not with Black (p=0.94), or non-His-
panic white patients (p=0.91). The change in CRC incidence between 2010-2013 and 2014-
2018 did not differ by county-level household income, fraction under the federal poverty level,
or education level (all p>0.05). Conclusions: This study found that Medicaid expansion through
the ACA might differentially benefit Hispanic and Asian patients with respect to decreases in
CRC incidence. This study reports on the first 5 years after the ACA, though the true benefits of
increased access to care may take longer to manifest. Additional research with longer follow-up
is required to fully understand the influence of Medicaid expansion. Research Sponsor: U.S.
National Institutes of Health.

69 Poster Session

Pathogenic variants among Mexican patients with colorectal cancer referred
for genetic cancer risk assessment. First Author: Jose Luis Rodriguez
Olivares, Olivares, Mexico City, Mexico
Background: Lynch syndrome (LS) is the most frequent hereditary cancer syndrome among pa-
tients with colorectal cancer. Screening tests such as immunohistochemistry (IHC) for mis-
match repair (MMR) proteins and PREMM5 model help to identify patients at risk of germline
pathogenic variants (PVs). However, there has been a disparity in that evaluation of these
screening tools and their correlation with pathogenic variants (PVs) has been limited in Hispan-
ic populations. Methods: Patients with colorectal cancer referred for genetic cancer risk assess-
ment were enrolled in the Clinical Cancer Genomics Community Research Network (CCGCRN)
registry from October 2017 to February 2021 at the Instituto Nacional de Ciencias M�edicas y
Nutrici�on Salvador Zubir�an. Genetic testing was performed by full sequencing of the MMR
genes (MLH1, PMS2, MSH2, MSH6 and EPCAM) and other cancer-associated genes (APC,
BRCA1, BRCA2, TP53, NF1, ATM, CHEK2, PALB2, BRIP1) and multiplex ligation dependent
probe amplification to detect copy number variants (CNV) was performed for selected genes.
Demographic, clinical characteristics and IHC results were obtained from clinical records.
MMR PV probability was calculated using PREMM5. Results: Sixty-nine patients with colorectal
cancer were included; mean age at diagnosis was 50 (26-82) years and 39/69 (56%) were
women. A MMR gene PV was identified in 23/69 patients (33%); most frequently inMLH1 n =
14, followed by MSH2 n = 2, MSH6 n = 2 and PMS2 n = 1. Four recurrent PVs in MLH1 and
MSH2 represented 22% of PVs. CNVs were identified in 4/23 (17.4%) patients with LS. PVs in
other genes were identified in 8.6% of the cases: 2 ATM, 1 APC, 1 PALB2, 1 BRIP1 and 1
BRCA1. IHC results were available in 52/69 cases (75.4%) and MMR protein deficiency was
found in 16/17 (94%) carriers and in 14/31 (45%) non-carriers (sensitivity 94.1% and specif-
icity 54.8%). The area under the ROC curve for PREMM5 score was 0.94 (95% CI 0.88-0.99)
with a mean score 31.6 (2.4-50) in patients with LS and 4.1 (0.9-50) in non-carriers. The di-
agnosis of a second primary colon cancer was more frequent among LS (30% vs 2.5%; p <
0.01). Conclusions: We found a high frequency of MMR gene PVs among patients referred for
GCRA with personal history of colon cancer, and only a small proportion with PVs in other
genes. Our results showed a good performance of PREMM5 model and a high sensitivity of
MMR IHQ in a Mexican population, indicating that these are tools that can be used to prioritize
patient selection for germline testing. Research Sponsor: None.
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70 Poster Session

Biomarker testing in patients (pts) with metastatic colorectal cancer (mCRC):
Perspectives from U.S. oncologists (ONC) in rural areas and urban clusters.
First Author: Mark Andrew Lewis, Intermountain Medical Center, Murray,
UT
Background: In the US, pts living in rural areas have higher CRC mortality rates than urban
areas. Clinical guidelines recommend testing for BRAF and RAS mutations and deficient mis-
match repair/microsatellite instability in pts with mCRC. However, data on biomarker testing
rates in rural communities compared with urban areas are limited. We surveyed ONC in the US
who practice in rural areas or urban clusters to identify biomarker testing patterns and barriers
(data previously reported) and conducted interviews with a select group of respondents to fur-
ther understand key differences that may contribute to substandard biomarker testing rates in
rural areas. Methods: A 2-part (quantitative and qualitative) survey was conducted with ONC
who spend > 40% of their time providing direct care to pts in rural areas or urban clusters and
who had treated ≥2 pts with stage IV mCRC in the month prior to the survey. After screening, a
subset of those who completed the quantitative survey participated in the qualitative survey
(a 30-minute, web-assisted, telephone interview). The interview questions targeted 6 areas:
clinical practice description, biomarker and genomic testing patterns, pathology and molecular
tumor board, tumor tissue journey, electronic health records, and training/educational opportu-
nities. Results: Of the 99 ONC who responded to the quantitative survey, 17 were interviewed
for the qualitative survey from June 16–29, 2021. A key finding of the quantitative survey was
that although ONC reported being familiar with biomarkers relevant to mCRC, the reported rate
of biomarker testing was suboptimal. The interviews probed reasons why testing does not align
with current guidelines and found that challenges exist throughout the tumor tissue journey in-
cluding insufficient tumor tissue available for testing (especially in the relapsed/refractory set-
ting); lack of or limited protocols, clinical decision support systems, reflexive testing, and
molecular tumor boards; lengthy and difficult-to-navigate next-generation sequencing reports;
and financial toxicity surrounding biomarker tests (especially for underinsured pts), among oth-
er barriers. Despite these challenges, ONC reported easy access to third-party reference labs
and electronic references, such as NCCN and UpToDate. Although telehealth visits have nearly
quadrupled during the COVID pandemic, access to telehealth may be limited for pts living in
rural areas or urban clusters. Conclusions: The ONC surveyed reported that practicing in rural/
urban clusters poses unique challenges related to tissue acquisition, practice resources, pts’
ability to pay, and clinical knowledge gaps that may affect biomarker testing rates in pts with
mCRC. Addressing these gaps is warranted if optimal utilization of precision medicine tools is
to be realized. Research Sponsor: Pfizer.

71 Poster Session

Prevalence of information needs among emerging and young adult colorectal
cancer survivors. First Author: Serena Yi, University of Southern
California, Los Angeles, CA
Background: The information needs of young adult (YA) cancer survivors have been described, however, the specif-
ic needs of YA colorectal cancer (CRC) survivors are not well-documented. Characterizing the distinct unmet needs
of YA CRC survivors is important given their unique cancer experience which may include an ostomy, chronic bow-
el symptoms, and functional deficits. The purpose of this study was to examine CRC survivors’ unmet needs across
general, clinical, and psychosocial domains.Methods: An online, cross-sectional survey was administered via Face-
book in collaboration with a national YA CRC patient advocacy organization. Respondents (diagnosed 18-39) en-
dorsed areas in which they required more information on aspects of their lives that may have been affected by
their cancer experience. Needs were stratified by life stage (emerging [18-29 years] and young [30-39] adult-
hood). Results: Respondents (n=189) were colon (40.2%) and rectal (59.8%) cancer survivors with a mean cur-
rent age of 32.2 years (SD=4.6) and a mean age of 30.2 years (SD=4.3) at diagnosis. Most endorsed items per
domain included: nutrition and diet (52.1%), complementary and alternative treatments (45.4%), and talking
about your cancer experience with family, friends, and co-workers (36.1%). Survivors in emerging adulthood
(n=80), compared with those in young adulthood (n=109), endorsed notably greater needs in: staying physically
fit (57.5% versus 38.5%), complementary and alternative treatments (57.5% versus 36.7%), and advice/help
about dating and intimate relationships (18.8% versus 6.4%). Conclusions: Overall, half of respondents endorsed
a desire for information on nutrition and diet, staying physically fit, and complementary and alternative treatments.
Differing endorsement rates by age group indicate the importance of tailored approaches. Optimal counseling, re-
sources, and referrals specific to life stage can mitigate the unmet needs of YA CRC survivors to improve health
outcomes and quality of life. Research Sponsor: The Aflac Archie Bleyer Young Investigator Award in Adolescent
and Young Adult Oncology from the Children’s Oncology Group and NCI Cancer Center Support Grant P30
CA014089 from the USC Norris Comprehensive Cancer Center.

Information needs endorsed by emerging (N=80) and young adult (N=109) CRC survivors, N (%).

Emerging
Adulthood (18-

29)

Young
Adulthood (30-

39) Total*

General Nutrition and diet 44 (55.0) 55 (50.5) 101
(52.1)

Staying physically fit 46 (57.5) 42 (38.5) 92
(47.4)

Financial help and counseling for cancer-
related costs

26 (32.5) 37 (33.9) 64
(33.0)

Clinical Complementary and alternative treatments 46 (57.5) 40 (36.7) 88
(45.4)

Dealing with late and long-term side effects of
cancer treatment

35 (43.8) 44 (40.4) 82
(42.3)

Cancer risks to your family 33 (41.3) 46 (42.2) 80
(41.2)

Psychosocial Talking about your cancer experience with
family, friends, and co-workers

32 (40.0) 36 (33.0) 70
(36.1)

Managing your anxiety about recurrence
(cancer returning)

25 (31.3) 39 (35.8) 65
(33.5)

Advice/help about dating and intimate
relationships

15 (18.8) 7 (6.4) 22
(11.3)

*Column responses may not equal total due to item missingness

72 Poster Session

Cardiac toxicities of fluoropyrimidine chemotherapy: A literature review and
evaluation of current practice at a large U.K. cancer center. First Author:
Christopher Williams, Leeds Cancer Centre, Leeds, United Kingdom
Background: Fluoropyrimidine chemotherapy is a mainstay of the adjuvant and palliative man-
agement of colorectal cancer. Cardiac toxicities—including angina, myocardial infarction and
arrhythmias—are uncommon complications thought to be mediated by coronary vasospasm. Al-
though potentially life-threatening, they remain poorly described and consensus guidelines re-
garding patient selection are lacking. To assess current understanding of this toxicity, we
performed a literature review of the topic. We then evaluated fluoropyrimidine use at a large UK
cancer center to investigate current practice. Methods: MEDLINE, EMBASE and the Cochrane
central register of controlled trials were searched to March 1 2021 using the search terms (fluo-
rouracil OR capecitabine) AND—separately—cardiotoxicity, heart disease, and rechallenge*.
Original research articles in English were included and their findings summarised. The case
notes of all patients who underwent surgery for pathological stage III colon cancer between Jan-
uary 1 2017 and December 31 2019 at Leeds Cancer Centre were reviewed. The proportion of
patients who experienced cardiac toxicity during adjuvant chemotherapy was assessed. The
proportion of patients who were not offered adjuvant chemotherapy due to cardiac risk was
identified. Results: The three search strategies identified 582, 55 and 21 citations respectively,
of which 28, 7 and 7 full texts were retrieved for further evaluation following review of titles
and abstracts. The reported incidence of fluoropyrimidine cardiotoxicity varied widely, as did
its definition. Over half of toxicity cases described were ischaemic. Reported risk factors includ-
ed those for coronary artery disease, although this was not a consistent finding. 125 patients
underwent surgery for stage III colon cancer in the study period of whom 81 (65%) received ad-
juvant chemotherapy. 2 (2.5%) patients failed to complete adjuvant treatment due to cardiac
toxicity (angina; cardiac arrest). Pre-existing cardiovascular disease was cited as a reason for
not offering adjuvant chemotherapy in 13 of 44 cases (30%). Conclusions: Review of the litera-
ture revealed a poor evidence base to guide treatment decisions regarding fluoropyrimidine che-
motherapy and cardiac risk. Rates of cardiac toxicity at our center were within expected limits.
A number of patients were denied adjuvant chemotherapy due to perceived cardiac risk. A
clearer understanding of the pathophysiology and management of fluoropyrimidine cardiotoxic-
ity is urgently required to avoid unnecessarily denying patients effective anti-cancer therapy.
Research Sponsor: None.

73 Poster Session

Utilization of next generation sequencing (NGS) in stage IV gastrointestinal
(GI) cancer patients (pts) and efficacy of electronic reminder notification
(ERN) in improving utilization of NGS in the private practice community-
based setting. First Author: Kapil Foster, Astera Cancer Care, East
Brunswick, NJ
Background: NGS testing allows for identification of genetic mutations/alterations that can be
important in determining treatment options for advanced cancer pts. The National Comprehen-
sive Cancer Network (NCCN) includes NGS testing as part of standard of care for many tumor
types including stage IV pancreatic cancer, colon cancer, and rectal cancer and all other GI sol-
id tumor types. Previous reports have described the utilization of NGS in clinical practice at ac-
ademic centers. To our knowledge this is the first report in the private practice setting.
Methods: For the historical portion, we established baseline data to quantify NGS testing fre-
quency in stage IV GI tumor pts in our community based oncology practice by performing a ret-
rospective chart review. In the prospective portion, the intervention of an ERN was used to alert
treating physicians if NGS had not been done. Primary endpoint is the percent (%) of pts with
NGS sent compared to historical control. Secondary endpoint is the % of pts with targeted ther-
apy options made available to them. Results: In a private practice multi-office setting, 200
charts of pts with stage IV GI cancer using Flatiron’s OncoEMR software were reviewed for the
retrospective cohort between July 1 to December 31, 2020. Of the 200, 44.5% (89 pts) had
colon cancer, 17.5% (35 pts) had pancreatic cancer, 15% (30 pts) had rectal cancer, and
23% (46 pts) had other types of GI cancer. Of these, 87 (43.5%) pts had NGS testing; of
which 41 of 89 (46.0%) are colon pts, 13 of 35 (37.1%) are pancreatic pts and 16 of 30
(53.3%) are rectal pts. For the prospective portion, between July 1 and August 15, 2021 each
physician’s schedule was evaluated and an ERN was sent shortly before each Stage IV GI pt
was to be seen. A total of 114 pts were reviewed, and 92 (79%) had NGS sent. Of these, 47
pts of 54 (87%) are colon pts, 12 of 15 (80%) are pancreatic pts, 16 of 21(76%) are rectal
pts, and 17 of 24 (70%) are pts with other GI cancer. 2% of pts with NGS testing had a poten-
tially actionable mutation identified. Conclusions: NGS testing is standard of care for pts with
stage IV GI cancer that wish to pursue therapy. ERN was minimally helpful in increasing NGS
testing. This may be in part due to the effect of the practice’s emphasis on NGS testing, which
increased its baseline prospective testing rate. Increased use of a team based approach in the
office would be a key element to increasing compliance with the current workflow as well as use
of pathways which embed the NGS testing into the treatment plan. A more robust EMR would
also be vital in increasing NGS testing rates by the use of automatic reminders or order sets.
Better support of the physician and use of multiple touch points is necessary until full automa-
tion is utilized for NGS testing. Research Sponsor: None.
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Colorectal cancer caregivers demonstrate need for a one-stop comprehensive
resource. First Author: Kim Newcomer, Colorectal Cancer Alliance,
Washington, AZ

Background: Patients with colorectal cancer often require a caregiver’s assis-
tance with daily activities, medical care, social needs, and navigating treat-
ment options. In providing this assistance, caregivers may be at an
increased risk for psychological distress. Direct support to manage a care-
giver’s stress and maintain their well-being is essential. More research is
needed to fully understand the challenges caregivers face and to provide sol-
utions. Previous studies have found that caregivers experience high levels of
depression and anxiety, and many lack access to resources despite the evi-
denced need for support. Methods: A survey was disseminated via the Colo-
rectal Cancer Alliance’s Blue Hope Nation community for two weeks and by
email. Forty caregivers of colorectal cancer patients of varying stages and di-
verse demographic backgrounds completed the survey. Results: Half of the
respondents have been providing care for 1-3 years, and 63% indicated
they were a patient’s spouse or partner. Most caregivers were in the 35-40
age group, and 30% were full-time caregivers. A majority reported
experiencing anxiety/stress (97.5%), fatigue (80%), poor sleep (77.5%),
depression (75%), and feelings of isolation (72.5%). Primary caregiver ac-
tivities included providing moral support, completing household chores, and
researching treatment options. Only 32.5% of caregivers received help or
advice from their patient’s doctors or medical team on the tasks listed. The
survey results suggest the need for a comprehensive resource with informa-
tion on medications, side effects and treatments; a guide for medical dis-
cussions; organization for medical forms and documents; and a tool to
connect with peer caregivers. Conclusions: Survey themes indicate that care-
givers often feel unprepared to provide care, have inadequate knowledge,
and receive little guidance from health care providers, so there is continued
need to place both the patient and caregiver at the center of care. A compre-
hensive centralized resource given at diagnosis with vital information and a
method for document organization would help reduce caregivers’ stress and
allow them to share information easily. Such patient and caregiver-directed
resources would enable a better quality of care experience, and potentially
better mental health outcomes, for patients and their caregivers. Research
Sponsor: None.

75 Poster Session

Association between environmental quality index and young onset colorectal
cancer. First Author: Suleyman Yasin Goksu, University of Texas
Southwestern Medical Center, Dallas, TX
Background: The factors associated with the rise of young-onset colorectal cancer (YOCRC) re-
main unclear. In addition to hereditary factors, environmental exposures are believed to be as-
sociated with YOCRC. Therefore, we aimed to study the association between the national level
Environmental Quality Index (EQI) and YOCRC in the US.Methods:We used the SEER database
to select the CRC patients diagnosed between 2010-2016. YOCRC was defined based on age
at diagnosis < 50 years. EQI (2005-2010) is a measure of county-level cumulative environ-
mental exposures that includes 5 domains: sociodemographic, built, air, land, and water. A
higher value represents a lower environmental quality. We distributed the total EQI and each
EQI domain into five quintiles. Multivariable logistic regression analysis was used to assess the
relationship between YOCRC and quintiles (upper-most vs. lowest) of EQI after adjusting by
race (White, Black, and Others), gender, and stage at diagnosis. The age-adjusted incidence
rate was also calculated using the SEER*Stat, and correlation efficiency was estimated be-
tween EQI domains and incidence rate. Results: A total of 261,417 CRC patients were includ-
ed; 11% were YOCRC. In the adjusted multivariable analysis, poor built EQI (OR 1.15 [1.11-
1.20]) and water EQI (OR 1.08 [1.03-1.12]) were more likely to be associated with YOCRC.
Poor built EQI was more strongly associated with Black YOCRC (OR 1.21 [1.09-1.35]) as com-
pared to White YOCRC (OR 1.14 [1.09-1.19]). Poor sociodemographic EQI was more strongly
associated with Others (OR 1.47 [1.25-1.72]) compared to Black YOCRC (OR 1.14 [1.03-
1.25]). In addition, poor built EQI (OR 1.19 [1.12-1.27]) and water EQI (OR 1.12 [1.05-
1.19]) were more strongly associated with the metastatic disease among YOCRC patients. How-
ever, the total poor EQI was not associated with YOCRC (OR 0.99 [0.95-1.03]). On incidence
analysis, there was a positive correlation between the incidence rate of YOCRC and sociodemo-
graphic EQI (rho=0.49, p<0.001), air EQI (rho=0.30, p<0.001), and land EQI (rho=0.18,
p<0.001). Conclusions: This study evaluated a population-based ecological approach and
showed that YOCRC was associated with lower environmental quality, including built and water
domains. EQI domains were also associated with different racial groups among YOCRC.
Research Sponsor: None.

Multivariable logistic regression analysis for the association between 5th quintile of EQI total/domains and YOCRC.

Factors Odds Lower Upper p-value

5th EQI Overall vs. 1st EQI Overall (Ref) 0.989 0.952 1.028 0.585
5th Sociodemographic quintile vs. 1st Sociodemographic quintile (Ref) 0.952 0.917 0.988 0.010

5th Built quintile vs. 1st Built quintile (Ref) 1.152 1.107 1.198 <0.001
5th Air quintile vs. 1st Air quintile (Ref) 0.949 0.912 0.986 0.008
5th Land quintile vs. 1st Land quintile (Ref) 0.961 0.925 0.999 0.043
5th Water quintile vs. 1st Water quintile (Ref) 1.076 1.034 1.120 <0.001

76 Poster Session

A survey study of prevention and treatment patterns by academic and
community oncologists for cancer therapy-associated diarrhea. First Author:
Omkar Subhash Marathe, UCLA-Olive View, Sylmar, CA
Background: Chemotherapy and targeted therapies are associated with GI toxicities including
diarrhea that affects 50% to 80% of patients. Severe complications include dehydration, mal-
nutrition, fatigue, renal insufficiency, and systemic infection. There are no specific prevention
strategies, and treatment options are limited. Dose reduction or interruption of anti-cancer
medications may lead to decreased efficacy. This survey was conducted to assess current toxic-
ity management patterns and gaps for cancer therapy-associated diarrhea. Methods: An online
survey (MedSurvey) with 6 eligibility & 15 practice questions was conducted (April 27 to 30,
2021). Fifty (50) practicing oncologists completed the survey. Results: Among the 50 oncolo-
gists,82% have been practicing ≥ 11 years with 24% from an academic setting and 76% from
a community setting. They (percent of respondents) prescribed the following anti-cancer medi-
cations more than 10 times per week: cytotoxic chemotherapy (86%), targeted agents (78%),
and immuno-oncology therapies (80%). Prevention of chemotherapy-induced diarrhea (CID)
with Imodium (loperamide) and Lomotil (diphenoxylate and atropine) were commonly adminis-
tered (10% always, 60% sometimes) as prophylactic treatment prior to the start of chemother-
apy. The majority (60%) would prophylactically use a novel agent for a patient with previous
CID, and 38% would use this agent for selected anti-cancer therapies. Many oncologists (5%
always, 60% sometimes) start chemotherapy at a lower dose and titrate up to prevent CID. Sim-
ilar treatment patterns were observed for targeted therapy induced diarrhea (TTID). For Grade 1
CID (multiple choices allowed), 18% used observation only for management, whereas 72%
prescribed Imodium, and 22% used Lomotil. For Grade 1 TTID (multiple choices allowed),
26% used observation only, 58% prescribed Imodium, and 26% used Lomotil. Dose reduction
was implemented 10% and 6% of the time for CID and TTID, respectively. For Grade 2 CID
(multiple choices allowed) 4% used observation only, most started either Imodium (82%) or
Lomotil (72%), and 34% considered dose reduction as a treatment strategy. For Imodium or
Lomotil non-responders, 50% would dose reduce, and 44% would use an alternate anti-diar-
rheal treatment (e.g., octreotide). TTID had similar treatment patterns. For immune-oncology
agents (e.g., ipilimumab, nivolumab, pembrolizumab) 40% suggested induced GI toxicities
(e.g., diarrhea/colitis) require an innovation for managing toxicity. Conclusions: Treating cancer
therapy-associated diarrhea continues to be a significant challenge with Grade 2/3 often requir-
ing a therapeutic dose reduction or interruption that may impact the efficacy of cancer treat-
ment. Effective management (prevention and treatment) for GI toxicity remains an unmet need
for many patients. Research Sponsor: OnQuality Pharmaceuticals (USA) LLC.

77 Poster Session

Incidence, severity, and onset of oral mucositis in 5-FU based chemotherapy
for gastrointestinal cancer. First Author: Eva Rosemann, Klinikum
Neuperlach, Munich, Germany
Background: 5-fluorouracil has been used in treatment of gastrointestinal cancers for more than
40 years. Numerous toxicities of 5-FU are known. Little is known about the occurrence, natural
course and causes of oral mucositis (OM) of 5-FU in GI tumors. There is little data on the addi-
tional toxicity of VEGF and EGFR antibodies together with 5-FU. We followed the occurrence,
severity and localization of OM of 5-FU in consecutive patients as part of their cancer treat-
ment. The primary aim of the study was to determine the severity, course and risk factors of OM
up to the first six cycles of ctx. OM was evaluated by repeated inspections of the oral cavity and
patient questionnaires. Methods: Pts who received 5-FU for the first time or who had not re-
ceived ctx for at least 12 months. 64 consecutive pts were included in the observational study
from March 2018 to March 2019. Out of 64 pts a total of 41 (28 m/13f) had complete docu-
mentations (inspections of the oral cavity and questionnaires) and were available for the evalua-
tion. Results: Mean age 65 ys (range 42-83), 60% were treated for CRC, 22% esophageal/
gastric cancer, and 18% other GI-cancers. 13 were non-smokers, 25 former smokers; 7 pts
had daily alcohol consumption while 7 pts never consumed alcohol. 10/41 pts wore a dental
prosthesis. The mean BMI was 26.5 (range 18.8-41.5). Initial very good/ good oral hygiene
was given in 3/20 patients. 80% of the pts developed xerostomia after the first cycle, almost ev-
ery patient needed support for symptoms due to oral problems during ctx. Of 41 pts, an OM
could be documented in 38 pts. A total of 93% of the patients developed a mild course of the
mucositis with grade 1-2. OM developed between the 2nd and 3rd cyle in the majority of pts. At
the third cyle, only 8 pts had OM of grade 0, while 23 pts had grade 1 and 9 pts were grade 2.
It was of note here that of these 9 pts with grade 2, 6 had grade 0 in the 2nd cycle. During cy-
cle 5 and 6 only seven pts had a CTC score of 0, but no pat developed a CTC 3 or 4 OM. We
could not document a connection between the occurrence of oral mucositis and the oral hy-
giene measures used, as no severe course of OM CTC Grad 3 or 4 could be detected. We could
not find any relation to the type of 5-FU therapy (doublet, triplet +/- monoclonal antibodies).
Conclusions: The incidence of oral mucositis with CTC score of 1 and 2 was 93%, but serious
grade 3 and 4 mucositis rates were not observed. Xerostomia was observed in 80% after the
first course of treatment. Symptomatic mucositis occurs early within 4 weeks after starting che-
motherapy. Local measures appear suitable for symptom control of OM. Research Sponsor:
None.
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Adjuvant oxaliplatin and fall-related injury in patients with colorectal cancer.
First Author: Colin Sue-Chue-Lam, University of Toronto, Toronto, ON,
Canada
Background: Adjuvant oxaliplatin improves colorectal cancer (CRC) survival but causes dose-dependent
peripheral neuropathy, possibly increasing the risk of fall-related injuries (FRI) such as fractures. In this
retrospective cohort study, we examined the impact of adjuvant oxaliplatin cycles on FRIs. Methods: All
data were ascertained from linked health administrative and population databases. We included Ontar-
ians aged 18-85 years at CRC diagnosis between January 1 2007 to December 31 2018 who under-
went curative resection and received adjuvant oxaliplatin. We excluded those with a prior cancer
diagnosis within 5 years, prior CRC diagnosis ever, non-adenocarcinoma histology, prior oxaliplatin, and
<2 years of Ontario health insurance prior to CRC diagnosis. Oxaliplatin dose was determined in the
382 days after resection and dichotomized (1-6 vs. 7-12 cycles). The outcome was FRI, defined by
ICD10 codes W00-W19 for any injury caused by a fall requiring emergency or inpatient care. Follow-up
began at the end of the treatment window and terminated at the first of FRI, death, loss of Ontario
health insurance, or March 31 2020. To account for differences between groups, clinical and demo-
graphic characteristics at diagnosis (Table) were used to estimate propensity scores for treatment and
calculate inverse probability of treatment weights. These weights were applied to a Fine & Gray regres-
sion model to determine the subdistribution hazard ratio (sHR) estimating the association between FRI
and 1-6 versus 7-12 cycles of oxaliplatin, with death as a competing risk. Standardized differences
<0.1 indicated negligible imbalance. An interaction term tested for effect modification by age at diag-
nosis. Results: 9,324 patients were included in the study; 1,870 received 1-6 cycles and 7,454 re-
ceived 7-12 cycles of oxaliplatin. Those exposed to 1-6 cycles were older (61.0 vs. 59.1 years), had
higher comorbidity scores (13.5 vs 12.3), and more often had rectal cancer (27.5 vs. 22.2%). Negligi-
ble imbalance remained after weighting. Median follow-up was 50.2 months. Total follow-up was
44,472 person-years. There were 1,223 FRIs and 1,913 deaths. The sHR for FRIs comparing 7-12
cycles against 1-6 cycles of oxaliplatin was 0.98 (95% CI 0.85-1.14). The interaction p-value for age
and oxaliplatin dose was 0.24. Conclusions: In this population-based retrospective cohort study of
9,324 patients with CRC, the risk of FRIs was similar for 7-12 cycles compared with 1-6 cycles of adju-
vant oxaliplatin. This finding was consistent across age at diagnosis. Future research should examine
the relationship between oxaliplatin dose and falls not resulting in injury. Research Sponsor: PSI Foun-
dation, Other Government Agency.

Measured patient characteristics.

Characteristic

Age Stroke
Sex Alcohol related hospital visit
ADG Comorbidity Score Neuropathy
Frailty Material deprivation
Diabetes Rurality
Dementia AJCC Stage
Osteoporosis Colon vs rectal cancer
FRI in prior year

79 Poster Session

Pre-emptive oral clarithromycin to reduce the skin toxicity of panitumumab
treatment for metastatic colorectal cancer. First Author: Yoshinori Kagawa,
Department of Gastroenterological Surgery, Osaka General Medical
Center, Osaka, Japan

Background: Chemotherapy with panitumumab is expected to be well toler-
ated and improve survival in patients with metastatic colorectal cancer
(mCRC). However, skin toxicities are its most common adverse events. The
aim of this trial was to evaluate the efficacy and safety of pre-emptive antibi-
otic treatment with clarithromycin (CAM) to prevent panitumumab skin tox-
icities. Methods: We conducted a phase lll, multicenter, open-label,
randomized clinical trial on mCRC patients treated with pani- tumumab. Eli-
gible patients were randomly assigned 1:1 to pre-emptive antibiotic and
control groups. In the pre-emptive group, CAM administration (200 mg
twice per day) continued daily through the panitumumab treatment period.
The control regimen consisted of skin care only. The primary end point was
the incidence of grade ≥ 2 skin toxicities during the 6-week skin treatment
period. Results: Of 156 enrolled patients, 78 received pre-emptive antibiotic
treatment, and 78 received reactive treatment. The number and incidence
of grade ≥ 2 skin toxicities during the 6-week skin treatment period were 16
(21.3%) and 41 (54.7%) for the pre-emptive and control groups, respec-
tively (HR, 0.32; 95% CI, 0.17–0.56). There was almost no difference in
the rate of other adverse events between the two groups, but the incidence
of grade ≥ 3 diarrhea in the pre-emptive group was high, at 8% vs. 1.3% in
the control group. There were no treatment-related deaths. Conclusions: Pro-
phylactic oral CAM together with relatively simple skin care was found to be
effective in suppressing the development of grade ≥ 2 skin toxicities in-
duced by panitumumab. Clinical trial information: UMIN000011485.
Research Sponsor: None.

80 Poster Session

Trajectories of body weight change and survival among mCRC patients
treated with systemic therapy: Pooled analysis from the ARCAD database.
First Author: Jan Franko, Mercy Medical Center, Des Moines, IA
Background: Higher baseline body mass index is associated with improved survival in metastatic
CRC (mCRC). Whether weight gain or loss after mCRC diagnosis is associated with survival re-
mains largely unknown. Methods: We analyzed individual patient data from 3504 patients with
previously untreated mCRC enrolled in five phase III randomized trials (AVF2017g, AVF2192g,
CRYSTAL, N9741, OPUS) conducted between 2000 and 2006. Weight measurements were
prospectively collected at 3 months after diagnosis and then up to 5 years. Patients were cate-
gorized into three groups based on the percent weight change at 3 months: stable weight or
gain, weight loss up to 5% of baseline weight, and ≥5% weight loss of baseline weight. Cox
models were used to assess the prognostic associations of weight change at 3 months with over-
all survival (OS) and progression-free survival (PFS), adjusting for baseline BMI, age, sex, per-
formance score, chemotherapy backbone (oxaliplatin vs. irinotecan), and biologics type
(cetuximab vs. bevacizumab). Sub-analyses included Cox models adjusted for additional clini-
cal-pathological factors (primary tumor sidedness [right colon vs. left colon-rectum], and BRAF
status; N=1,511). Results: Median percent weight change at 3 months was -0.5% (IQR -4.0
to+1.6%). OS was better in patients with weight stability or gain than in those with weight loss
(up to 5% or ≥5%; (Table). Results were consistent for PFS for patients with ≥5% weight loss
of baseline weight, as well as for sub-analyses. Conclusions: Patients losing weight during the
first 3 months of systemic therapy for metastatic colorectal cancer have significantly shorter
overall survival than those with stable or increasing weight. Degree of weight loss is proportional
to the observed increased risk of death and remains evident among underweight, normal weight
and obese individuals. Further studies examining possible usefulness of on-treatment early
weight loss as a novel intermediary end-point are needed. Research Sponsor: Aide et Re-
cherche en Can�erologie Digestive (ARCAD).

Weight Change
(at 3 months)

Events/
N

Adjusted Median OS
(in months)

Adjusted Hazard Ratio (95%
confidence interval)

Adjusted
P-value

Stable weight or gain 723/
981

23.5 Ref

weight loss up to 5% of
baseline weight

942/
1295

20.7 1.21 (1.09-1.34) p<0.001

≥5%weight loss of
baseline weight

473/
563

14.5 1.96 (1.74-2.22) p<0.001

81 Poster Session

Survival outcomes associated with chemotherapy-induced neutropenia in the
adjuvant treatment of colorectal cancer with FOLFOX. First Author: Sara
Trincao-Batra, University of Ottawa, Ottawa, ON, Canada
Background: Patients undergoing adjuvant treatment with FOLFOX for colorectal cancer (CRC)
are at risk of developing chemotherapy-induced neutropenia (CIN). We assessed survival out-
comes in patients who develop CIN in this setting. Methods:We performed a retrospective chart
review of patients with CRC treated with FOLFOX at our institution in Canada from 2013 to
2015. The survival follow-up cut-off date was August 2021. Demographic, treatment, and out-
come data were collected. CIN was defined as ANC <1.5, and all episodes of neutropenia were
assumed to be the result of chemotherapy. Median OS was calculated using Kaplan-Meier
product limit estimates. Results: A total of 302 patients were included (baseline demographics
in the table). Median follow-up was 110 months. In the overall cohort, 174 patients (58%) had
at least one episode of CIN. CIN occurred in 56% of those with stage II cancer, 43% of those
with low risk stage III cancer (T1-3 and N1), and 45% of those with high risk stage III cancer
(T4 or N2). Median time to first CIN event was 4.3 months. Among patients with at least one
episode of CIN, the first CIN event occurred during the first 3 months of treatment in 110
(63%). Among patients with at least one episode of CIN, 79 (45%) received subsequent granu-
locyte colony-stimulating factor (GCSF). The median OS in the overall cohort was 171 months.
For patients with and without CIN the median OS had not been reached, HR 0.84 (95% CI
0.55-1.29, p=0.43). The median OS for patients with CIN treated with and without GCSF had
not been reached, HR 1.02 (95% CI 0.57-1.82, p=0.94). The 5-year survival rate for patients
with and without CIN was 87% vs 77%. The 10-year survival rate for patients with and without
CIN was 70% vs 64%. A trend toward improved survival in those with CIN remained when re-
sults were analyzed by cancer stage. Conclusions: Patients with CIN had a trend toward im-
proved survival compared to those who did not have CIN. There was no indication that GCSF in
the setting of CIN impacted survival. The causes for the potentially protective effect of CIN in
the setting of adjuvant CRC treatment require further elucidation. Research Sponsor: None.

Characteristic Result, n (%)

Age ≥65 99 (33%)
Male 178 (59%)
ECOG PS 0 283 (94%)

1 19 (6%)
Clinical Stage II 36 (12%)

III (Low risk, T1-3, N1) 118 (39%)
III (High risk, T4 and/or N2) 148 (49%)
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Pain among older adults diagnosed with gastrointestinal (GI) malignancies:
Results from the cancer and aging resilience evaluation (CARE) registry. First
Author: Mustafa Al Obaidi, UAB, Birmingham, AL
Background: The impact of pain on functional status and neuropsychological disorders among
older adults with cancer is relevant, yet poorly understood. We sought to identify the prevalence
of pain at diagnosis in older adults with GI malignancies and evaluate the association between
pain and functional status limitations, cognition, and mental health issues. Methods: This study
included patients diagnosed with cancer at age ≥60 years and enrolled in the CARE Registry at
the University of Alabama at Birmingham (UAB). Patients completed a patient-reported geriat-
ric assessment at their initial visit with a medical oncologist. Patients rated pain on a numeric
scale from 0-10. We employed the literature-based cut off for moderate-severe pain of ≥4. Lo-
gistic regression modeling was used to determine the association between moderate/severe
pain and functional status, falls, cognition, and depression/anxiety. We adjusted the models for
sex, race, education, race/ethnicity, marital status, cancer type, and cancer stage. Results: Our
cohort included 714 older adults. Median age at diagnosis was 70y (range 60-96) and 59%
were male. Median time between diagnosis and study participation was 37 days. Most preva-
lent diagnoses included colorectal (27.9%), pancreatic (18%), hepatobiliary (11.5%) and gas-
troesophageal (6.4%) cancers. Overall, 53.1% of the participants reported none/mild (0-3)
pain, 25.6% reported moderate (4-7) pain, and 21.4% reported severe (8-10) pain. In univari-
ate analyses, Black patients, lower education, disabled employment, and pancreatic cancer
was associated with moderate/severe pain. After multivariate adjusting for covariates, partici-
pants with moderate/severe pain were more likely to report limitations in instrumental activities
of daily living (adjusted Odds Ratio [aOR] 4.3, 95% confidence interval [CI] 3.1-6.1,
p <.001), limitations in activities of daily living (aOR 3.2, 95% CI 2.0-5.1, p <.001), falls
(aOR 2.4, 95% CI 1.6-3.6, p <.001), cognitive complaints (aOR 2.9, 95% CI 1.4-6.0,
p <.004), anxiety (aOR 2.2, 95% CI 1.4-3.4, p < 0.01), and depression (aOR 3.7, 95% CI
2.2-6.5, p <.001). Conclusions: Pain is common amongst older adults with GI cancers and is
associated with functional status limitations, falls, cognitive complaints, and depression/anxi-
ety. Strategies to reduce pain and/or minimize its potential impact on function and mental
health warrant future research. Research Sponsor: U.S. National Institutes of Health.

83 Poster Session

Preventives for oxaliplatin-induced peripheral neuropathy in colorectal
cancer patients. First Author: Robert Brooks Hines, University of Central
Florida College of Medicine, Orlando, FL
Background: For colorectal cancer patients treated with the chemotherapy drug oxaliplatin, oxaliplatin-induced peripheral neuropathy (OIPN) is a seri-
ous side effect. We conducted an observational comparative effectiveness study to evaluate whether several potential preventives reduced the rate of
OIPN diagnosis in the two years following chemotherapy initiation. Methods: This was a retrospective cohort study that utilized the Surveillance, Epide-
miology, and End Results database combined with Medicare claims (SEER-Medicare). Eligible patients were diagnosed with colorectal cancer between
2007-2015, 66 years of age or older, and received at least two cycles of oxaliplatin. We used two definitions to denote diagnosis of OIPN: OIPN 1 (di-
agnosis codes specific to CIPN) and OIPN 2 (additional codes for peripheral neuropathy). Multinomial propensity score weighting was used to balance
potential confounders. The Fine-Gray subdistribution hazards model was used to perform a competing risk, time to event analysis for diagnosis of
OIPN. Results: There were 4,482 subjects analyzed for the outcome of OIPN 1 (n = 477, 10.1%), and 4,561 for OIPN 2 (n = 1,191, 26.1%). Duloxe-
tine, venlafaxine (marginally significant for OIPN 1), opioids, and minocycline were associated with a decreased rate of OIPN according to both defini-
tions. In addition, memantine and neuromuscular therapy were associated with a decreased rate of OIPN 1 but not OIPN 2. Gabapentin and
pregabalin exposure was associated with an increased rate of OIPN diagnosis according to both definitions. Mixed results were obtained for nortripty-
line and cannabinoids. Conclusions: This study revealed several potentially effective preventive options for OIPN in colorectal cancer patients receiving
oxaliplatin. A limitation of this study is the observational design which cannot directly inform treatment guidelines. However, evidence from this study
may serve as preliminary data to support a future randomized clinical trial. Research Sponsor: U.S. National Institutes of Health.

Relative hazard rate for potential preventives of OIPN.

OIPN 1 OIPN 2

sHR 95% CI p sHR 95% CI p

Duloxetine HCL
No Ref Ref

Yes 0.36 0.29-0.45 <0.001 0.76 0.69-0.83 <0.001

Memantine
No Ref Ref

Yes 0.60 0.47-0.78 <0.001 1.02 0.91-1.14 0.774

Nortriptyline

No Ref Ref

Yes 0.96 0.69-1.33 0.788 0.65 0.52-0.82 <0.001

Venlafaxine

No Ref Ref

Yes 0.85 0.42-0.56 0.077 0.49 0.42-0.56 <0.001

Gabapentin
No Ref Ref

Yes 1.81 1.65-1.98 <0.001 1.93 1.83-2.04 <0.001

Pregabalin

No Ref Ref

Yes 1.21 1.04-1.42 0.015 1.39 1.28-1.51 <0.001

Cannabinoids

No Ref Ref

Yes 0.78 0.58-1.06 0.117 1.24 1.06-1.45 0.009

Opioids
No Ref Ref

Yes 0.61 0.56-0.67 <0.001 0.89 0.84-0.94 <0.001

Minocycline

No Ref Ref

Yes 0.72 0.61-0.86 <0.001 0.88 0.77-0.99 0.034

Neuromuscular therapy

No Ref Ref

Yes 0.58 0.52-0.64 <0.001 1.27 1.21-1.35 <0.001

Abbreviations: sHR, subdistribution hazard ratio; CI, confidence interval; ref, reference group.

84 Poster Session

Associations of sarcopenia with hematologic toxicity, treatment intensity, and
healthcare utilization in patients with metastatic colorectal cancer. First
Author: Matthew Lei, Massachusetts General Hospital, Boston, MA
Background:We evaluated the impact of baseline sarcopenia on hematologic toxicity, treatment
intensity, and healthcare utilization in patients with mCRC receiving FOLFOX or FOLFIRI.Meth-
ods: We retrospectively analyzed patients with mCRC who received care at our institution from
1/2011-11/2018 and were part of a biobanking protocol. Included adults received either first-
line palliative FOLFOX- or FOLFIRI-based regimens and were followed for 6 months. We catego-
rized sarcopenia based on skeletal muscle index measured at diagnosis of metastatic disease
and pre-defined sex-specific cutoff values (F< 39 cm2/m2, M < 55cm2/m2). Our primary aim
was to evaluate the association of sarcopenia and hematologic toxicity, defined as the inci-
dence of grade ≥3 (G≥3) neutropenia, thrombocytopenia, or anemia (NCI CTCAE v5.0). Sec-
ondary endpoints included treatment intensity (dose reductions, treatment delays, relative-
dose intensity [RDI]), and healthcare utilization (ED visits and/or hospitalizations). Bivariate
analyses were used to evaluate associations between baseline sarcopenia and outcomes. Re-
sults: 126 of 177 screened patients met inclusion criteria (70 (56%) males, median age 61 yrs
(range, 29-85)). 59 (46.8%) patients were sarcopenic. More patients received FOLFOX than
FOLFIRI (92 [73.0%] vs. 34 [27.0%]). At baseline, patients had a median weight 76.9kg
(IQR, 70.0-90.4 kg), BMI 26.6 kg/m2 (IQR, 24.1-30.5 kg/m2), and BSA 1.90 m2 (IQR,
1.72-2.01 m2). The incidence of G≥3 hematologic toxicity was 39.0% vs. 23.9% in sarco-
penic and non-sarcopenic patients, respectively (p = 0.06). Patients with sarcopenia experi-
enced higher incidence of G≥3 neutropenia (30.5% vs. 14.9%, p = 0.03), while G≥3
thrombocytopenia was similar (3.4% vs. 1.5%). The incidence of dose reductions and treat-
ment delays did not differ significantly (86.4% vs. 89.5%, 72.9% vs. 71.6%, respectively).
RDI was decreased for the 5FU bolus (52.5% vs. 65.0%, p = 0.02). Rates of ED visits (32.2%
vs. 19.4%, p = 0.10) and hospitalizations (32.2% vs. 26.9%, p = 0.51) did not differ com-
pared between patients with and without sarcopenia. Conclusions: Patients with mCRC and
baseline sarcopenia receiving FOLFOX- or FOLFIRI experienced a higher incidence of G≥3 neu-
tropenia and lower 5FU bolus treatment intensity. Studies are needed to understand how best
to adjust treatment according to patients’muscle mass. Research Sponsor: None.

85 Poster Session

Predictive factors for renal function deterioration during palliative first-line
chemotherapy for metastatic colorectal cancer. First Author: AhReum Lim,
Division of Oncology, Department of Internal Medicine, Korea University
College of Medicine, Seoul, South Korea
Background: Effective first-line therapy is a key determinant of treatment outcomes and should
be selected after considering both clinical factors and biological markers in metastatic colorec-
tal cancer (mCRC). Considering the increased number of cancer patients with old age and their
chronic diseases, it is essential to select a therapeutic agent by evaluating the toxicity that may
occur due to long-term chemotherapy. This study assessed changes in renal function for 1 year
in patients diagnosed with mCRC during chemotherapy and analyzed the factors and effect of
each chemotherapy regimen on renal function. Methods: We retrospectively investigated pa-
tients with mCRC treated with palliative 1st line chemotherapy at our institution from 2015 to
2020. According to the common 1st line treatment regimen, we divided into 4 groups; FOL-
FOX/FOLFIRI with bevacizumab/cetuximab. We checked the baseline renal function and 3, 6,
9 and 12 months after the start of chemotherapy. The change in estimated glomerular filtration
rate (�eGFR) was calculated as [(eGFR at each time point) - (eGFR at baseline)/(eGFR at base-
line) X 100]. The clinical factors such as age, gender, chronic disease, BMI (body mass index),
disease status, baseline proteinuria, and 1st line chemotherapy regimen were evaluated. Pro-
teinuria was detected on urine dipstick protein ≥ 1+. Additionally, predictors for DeGFR ≤
�30% at each time points after therapy initiation were evaluated using multivariate logistic re-
gression analysis. Results: Among 466 mCRC patients, the median eGFR values at baseline
was 95.4 ml/min/1.73m2. The median eGFR at 6 months after chemotherapy initiation were
significantly lower than baseline (88.3 ml/min/1.73m2, p < 0.001). As 1 year, patients with
more than 30% worsening of renal function was observed in 27.6 % in FOLFIRI + bevacizu-
mab, 26.3 % in FOLFOX + bevacizumab, 6.6 % in FOLFIRI + cetuximab, and 4.7 % in FOL-
FOX + cetuximab group. The FOLFIRI + bevacizumab was an independent predictor for DeGFR
≤ �30% at 6 months (odds ratio (OR) 1.94, 95% confidence interval (CI) 1.05-3.47, p =
0.034) along with old age (≥ 65 years, OR 2.18, 95% CI 1.29-3.68, p = 0.004) and BMI
(p = 0.012). Additionally, FOLFIRI + bevacizumab regimen causes more proteinuria (46.4%)
than other chemotherapy regimens. Conclusions: Deterioration of renal function was more com-
mon with FOLFIRI + bevacizumab than other combination regimen. Old age, BMI were also as-
sociated decreasing eGFR. These results will be helpful to be suggested as important
consideration when selecting the 1st line chemotherapy regimen for mCRC. Research Sponsor:
None.
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Second cancer after adjuvant chemotherapy in patients with colon cancer.
First Author: Andreas Teufel, Universit€atsmedizin Mannheim, II.
Medizinische Klinik, Mannheim, Germany
Background: Adjuvant chemotherapeutic treatment of UICC-stage III/IV colon cancer with fluo-
rouracil, leucovorin and oxaliplatin (FOLFOX) is widely accepted as the current standard after
R0-resection. However, with continuous improvement of patients�survival and life expectancy,
long-term side effects of chemotherapy such as second cancer development are becoming in-
creasingly important. Methods: We performed a retrospective analysis of clinical data derived
from the population-based cancer registry at the Regensburg Tumor Center, Germany. Patients
who were diagnosed with colon cancer UICC stage III and IV between 2002 and 2018 and
underwent R0 surgical resection of primary tumor were included for the study. Second cancer
was as defined new tumor occurrence at least 6 months after beginning of chemotherapy and
in another localization compared to primary tumor. Second cancer rate was compared between
patients with and patients without adjuvant chemotherapy. Results: Data of totally 2,856 Pa-
tients with UICC-stage III/IV colon cancer were analyzed, 1,520 (53.2%) of whom received ad-
juvant chemotherapy. Overall, 223 (7.8%) patients developed a subsequent second cancer.
Most frequent second cancers were prostate cancer (18.4%), colon cancer (16.1%), breast
cancers (8.1%), lung cancer (8.1%), rectal cancer (4.9%) and uterine cancer (4.9%). Howev-
er, patients treated with adjuvant chemotherapy did not have a significantly increased risk for
second cancer development compared to patients without adjuvant chemotherapy (Table). In-
terestingly, our data suggest a significantly decreased second cancer rate in patients treated
with FOLFOX compared to FUFOL for adjuvant treatment. Conclusions: Second cancer develop-
ment was not increased after adjuvant chemotherapy for UICC-stage III/IV colon cancer, which
is a novel aspect in the ongoing discussions on reduction of adjuvant treatment to 3 months or
treatment of lymph node negative patients. Primary tumor (N) Second tumor (N) Second tumor
(%) Cumulative rate 60 months (%) Log-Rank p Chemotherapy Yes 1520 145 9.5% 8.8% No
1336 78 5.8% 9.0% 0.685 Total 2856 223 7.8% 8.9% Research Sponsor: None.

87 Poster Session

Exploratory analysis of baseline tumor burden in the TRUSTY study: A
randomized phase 2/3 study of trifluridine/tipiracil plus bevacizumab versus
irinotecan and fluoropyrimidine plus bevacizumab as second-line treatment
in patients with metastatic colorectal cancer. First Author: Toshiki
Masuishi, Department of Clinical Oncology, Aichi Cancer Center Hospital,
Nagoya, Japan
Background: In primary analysis from the TRUSTY study, trifluridine/tipiracil (FTD/TPI) plus be-
vacizumab (BEV) failed to show non-inferiority to irinotecan and fluoropyrimidine plus BEV in
overall survival (OS) as second-line treatment in patients (pts) with metastatic colorectal cancer
(mCRC) (median OS, 14.8 vs. 18.1 months: HR, 1.38: 95% CI; 0.99-1.93: p = 0.59 for non-
inferiority; Kuboki Y, et al. ASCO 2021). Here we report a post hoc efficacy analysis by baseline
tumor burden. Methods: Pts with histologically confirmed mCRC who failed first-line chemo-
therapy with fluoropyrimidine and oxaliplatin plus either BEV or an anti-EGFR antibody were el-
igible. Pts were randomized to receive either FTD/TPI plus BEV (FTD/TPI plus BEV group, FTD/
TPI 35 mg/m2 twice daily on days 1–5 and 8–12 every 28-day cycle, and BEV 5 mg/kg on days
1 and 15) or either FOLFIRI or S-1 and irinotecan combined with BEV (control group). Efficacy
measured by OS, progression-free survival (PFS), and disease control rate (DCR) were com-
pared between pts grouped by baseline sum of diameter of target lesions (STL). Survival curves
were drawn by direct survival estimation adjusted for stratification factors. Results: In the ITT
population (N = 396), 60 mm was selected as the optimal cutoff for STL because it produced
the most significant difference in OS; 151 pts had high tumor burden with STL ≥ 60 mm (FTD/
TPI plus BEV, n = 76: control, n = 75), 216 had low tumor burden with STL < 60 mm (n =
107, n = 109), and 29 were excluded due to no measurable lesions. Baseline characteristics
in pts with both high and low tumor burden were balanced between treatment groups. In pts
with STL ≥ 60 mm, FTD/TPI plus BEV was less effective than the control: adjusted median OS
was 10.9 versus 16.2 months (HR: 2.32; 95% CI: 1.42-3.79), median PFS was 3.5 versus
6.1 months (HR: 2.32; 95% CI: 1.52-3.53): and DCR was 53.9% versus 72.0% (p = 0.03).
In pts with STL < 60 mm, FTD/TPI plus BEV was comparably effective to the control: median
OS was 21.4 versus 20.7 months (HR: 0.92; 95% CI: 0.55-1.55), median PFS was 5.6 versus
6.0 months (HR: 1.23; 95% CI: 0.87-1.72), and DCR was 66.4% versus 71.6% (p = 0.46).
Conclusions: FTD/TPI + BEV might be a second-line treatment option for mCRC pts with low tu-
mor burden (STL < 60 mm). Clinical trial information: jRCTs031180122. Research Sponsor:
Taiho Pharmaceutical Co, Ltd.
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Phase II single-arm study of palbociclib and cetuximab rechallenge in KRAS/
NRAS/BRAF wild-type (KRAS WT) metastatic colorectal cancer (mCRC)
patients (pts). First Author: Jonathan D Sorah, UNC Lineberger
Comprehensive Cancer Center, Chapel Hill, NC
Background: Cetuximab is a monoclonal antibody (mAb) targeting the epidermal growth factor
receptor (EGFR) and is given alone or in combination with chemotherapy in the 60% of mCRC
that are KRAS WT. Unfortunately, resistance inevitably develops, which may be related to
downstream upregulation of the extracellular-signal-regulated kinase (ERK) pathway. Rechal-
lenge with anti-EGFR mAb may be effective in patients previously benefiting from anti-EGFR
therapy, but median progression-free survival is < 4 months, indicating need for novel more ef-
fective combinations for rechallenge. Co-inhibition of EGFR and downstream cyclin-dependent
kinases 4/6 (CDK4/6) may overcome ERK pathway reactivation. We hypothesized that the addi-
tion of the CDK4/6 inhibitor palbociclib to cetuximab would be effective for anti-EGFR rechal-
lenge in KRAS-WT mCRC. Methods: LCCC1717 was a multicenter, single-arm, Simon’s two
stage phase II study of cetuximab and palbociclib in KRASWT mCRC treated with ≥2 prior reg-
imens (NCT03446157). Eligible pts were enrolled to one of two cohorts depending on previous
anti-EGFR mAb therapy; we report here on cohort B, which enrolled pts who had disease con-
trol for at least 4 months with anti-EGFR therapy. Cohort B was designed to initially enroll 10
evaluable pts; if ≥ 4 pts had disease control at least 4 months, then 11 more pts would be en-
rolled. Treatment included cetuximab 400 mg/m2 followed by 250 mg/m2 weekly, plus palbo-
ciclib 125 mg daily on days 1-21 of a 28-day cycle until progression, toxicity, or withdrawal.
Primary endpoint was disease control rate (DCR) at 4 months by RECIST 1.1. Secondary end-
points were overall response rate (ORR), progression free survival (PFS), and overall survival
(OS). Results: In cohort B, 10 evaluable pts were enrolled from 2/2018-8/2020 (1 additional
pt withdrew after an infusion reaction with first dose of cetuximab). Median age 59, 70% male,
90% left-sided primary. The 4-mo DCR was 2/10 (20%; 95% CI 5-52%). Given this, enroll-
ment in this cohort was halted after first stage. Median PFS was 1.8 mo (95% CI: 1.7, NE) and
median OS was 6.6 mo (95% CI: 3.6, NE). No pts had a complete or partial response; 3 pts
(30%) had stable disease (SD), including 1 patient with SD for 24.7 months. The regimen was
well tolerated; most common treatment-related grade 3-4 adverse events were lymphopenia
(27%) and leukopenia (18%). While 55% of pts had acneiform rash, none were grade 3-4. Con-
clusions: Selection of patients for anti-EGFR rechallenge using clinical criteria alone was insuf-
ficient to identify pts likely to respond to palbociclib + cetuximab rechallenge. This emphasizes
the need for screening using circulating tumor (ct) DNA of known resistance mutations to select
pts for anti-EGFR rechallenge approaches. Translational work assessing ctDNA in this study is
planned. Cohort A with anti-EGFR naïve patients continues enrollment. Clinical trial
information: NCT03446157. Research Sponsor: Pfizer.
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Exploratory biomarker analyses of the single-arm, phase 2 study of
regorafenib plus nivolumab in patients (pts) with mismatch repair-proficient
(pMMR)/microsatellite stable (MSS) colorectal cancer (CRC). First Author:
Marwan Fakih, City of Hope National Medical Center, Duarte, CA
Background: Combination treatment with regorafenib (80–120 mg/day, PO, 3 wks on/1 wk off)
plus nivolumab (480 mg IV Q4W) showed manageable safety but modest efficacy in a phase 2
study of 70 pts from North America with pMMR/MSS chemotherapy-resistant metastatic CRC
(mCRC). Five pts had a partial response (PR; objective response rate [ORR]: 7%); all did not
have liver metastases at baseline (n = 5/23; ORR: 22%). One pt had a confirmed complete re-
sponse (CR) after the primary completion analysis of the study (ASCO 2021). This retrospective
exploratory analysis investigated the potential association between specific biomarkers and
anti-tumor activity, and how those biomarkers are modulated by treatment with regorafenib
plus nivolumab. Methods: In formalin-fixed paraffin-embedded tumor samples obtained at
baseline and Cycle (C) 2 Day (D) 8, immune-related biomarkers were assessed via immunohis-
tochemistry (IHC), and RNA sequencing was used for gene expression profiling/gene signa-
tures. Pre-/on-treatment blood samples were collected to measure circulating tumor DNA
(ctDNA) and soluble biomarkers. Results: A total of 40 and 27 baseline tumor samples and 14
and 5 paired tumor samples at baseline/C2D8 were available for IHC and RNA sequencing, re-
spectively. Higher baseline protein and mRNA expression of biomarkers for pre-existing im-
mune sensitivity (eg, effector T cells) trended with anti-tumor activity. These biomarkers were
expressed at lower levels in pts with liver metastases vs those without liver metastases at base-
line. Cytotoxic T cell density was elevated on C2D8 but did not correlate with anti-tumor activi-
ty. Increased mean variant allelic frequency in ctDNA at C2D1 predominated in pts with
progressive disease (PD), while clearance of ctDNA at C2D1 was only noted for the one pt with
a CR. High clonal tumor mutational burden in ctDNA showed a numerical trend with anti-tumor
activity (PD vs. SD/PR; P=0.058) and PFS (P = 0.072). Baseline serum levels of select markers
related to angiogenesis (eg, vascular endothelial growth factor [VEGF] D) were associated with
inferior anti-tumor activity (P = 0.002). Serum levels of immune-related soluble biomarkers
(eg, tumor necrosis factor alpha) increased on treatment (P < 0.005), while levels of soluble
VEGF receptor 2 decreased (P < 0.001). Conclusions: This study of pts with MSS mCRC
treated with regorafenib plus nivolumab suggests that baseline tumor biomarkers for pre-exist-
ing immune sensitivity trended with anti-tumor activity, whereas select baseline peripheral bio-
markers related to angiogenesis trended with inferior anti-tumor activity. Pharmacodynamics
effects were observed, yet no significant correlation with anti-tumor activity was found. Due to
the small sample size and retrospective nature, these analyses are hypothesis-generating.
Clinical trial information: NCT04126733. Research Sponsor: Bayer, Bristol Myers-Squibb,
Ono.
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Survival in total preoperative verus perioperative chemotherapy for patients
with metastatic high-grade appendiceal adenocarcinoma undergoing CRS/
HIPEC. First Author: Ryan B. Morgan, Department of Surgery, Section of
Surgical Oncology, University of Chicago, Chicago, IL
Background: Due to the relative infrequency of high grade appendiceal adenocarcinoma
with peritoneal metastases, there is limited data to guide treatment strategies. Current
practices for this disease are largely extrapolated from colon cancer patients with perito-
neal metastases, who typically undergo six months of systemic chemotherapy in con-
junction with cytoreductive surgery with hyperthermic intraperitoneal chemotherapy
(CRS/HIPEC). The optimal timing of chemotherapy in relation to CRS/HIPEC remains
unknown. In this study, we compare the efficacy of peri-operative chemotherapy to pre-
operative chemotherapy alone. Methods: This is a retrospective review of patients who
underwent CRS/HIPEC for high grade appendiceal cancers from a tertiary referral center
from 2014-2020. Outcomes were compared between patients who underwent planned
6 months of chemotherapy followed by CRS/HIPEC (pre-operative group) versus
planned 3 months of chemotherapy both pre- and post-operatively (peri-operative
group). Results: 85 patients were treated for metastatic high-grade appendiceal cancers
during the study period, of whom24 were eligible for inclusion. Of those included, 16
were in the peri-operative group and 8 in the pre-operative group. Most patients were
white (75%), non-Hispanic (96%) and female (54%). Patients in the pre-operative
group tended to be older (65 vs. 56 years, p = 0.02). For patients with specified histo-
logic grading, poorly differentiated tumors were common (50%). Signet ring cell histolo-
gy (42%) and mucinous features (67%) were frequent as well. Median overall survival
was similar between the pre-operative and peri-operative groups (32.3 vs. 31.6 months,
p = 0.97), although patients undergoing peri-operative treatment received fewer total
cycles of chemotherapy on average (14.1 vs. 9.5 cycles, p < 0.01). Half of the patients
in the peri-operative group (8/16) did not complete their chemotherapy regimen, with
75% discontinuing therapy due to chemotherapy-related toxicities. Within the peri-op-
erative group, a non-significant decrease in median survival was observed for those who
did not complete chemotherapy (27.8 vs > 53.6 months, p = 0.22). Conclusions: Peri-
operative and total pre-operative chemotherapy strategies are associated with similar
survival in patients with high grade appendiceal cancers undergoing CRS/HIPEC. Peri-
operative administration may be limited by chemotherapy-related toxicities. Research
Sponsor: None.
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Changes in prescribing patterns in stage III colon cancer (CC) since the IDEA
collaboration. First Author: Daniel Walden, Mayo Clinic Arizona, Phoenix,
AZ
Background: Since the publication of the MOSAIC trial, stage III CC has been treated with a six-
month (mo) regimen of FOLFOX (fluorouracil, leucovorin, and oxaliplatin) or CAPOX (capecita-
bine and oxaliplatin). Recently, the IDEA collaboration challenged this practice by demonstrat-
ing that the 3-year rate of disease-free survival (DFS) was non-inferior to 6mo of treatment (Rx)
when given for low risk CC (83.1 vs. 83.3%) and resulted in significantly lower rates of grade 2
and higher neuropathy. In high risk (T4, N2) patients (pts) the DFS of 3mo of CAPOX was
equivocal to 6mo (64.1 vs. 64.0%), while 3mo of FOLFOX was inferior to 6mo (61.5 vs.
64.7%). We hypothesized that trends in prescribing would favor shorter courses of Rx with a
preference towards CAPOX given its efficacy across both high and low risk CC.Methods:We per-
formed a retrospective analysis of stage III CC pts from 4 institutions. We evaluated prescribing
patterns of 3mo or 6mo of Rx and CAPOX vs. FOLFOX over a period of 5 years from Jan 2016
to Jan 2021, a time period that traverses before and after the release of IDEA. Logistic and
multinomial logistic regression models, with a linear time trend, were used to estimate the per-
centage of pts receiving CAPOX vs. FOLFOX and the combination of Rx and duration, respec-
tively, while adjusting for baseline characteristics. The prescribing patterns in important
subgroups were examined by incorporating the interaction term in the models. Results: A total
of 366 pts met inclusion criteria. From 2016-2021, there was a significant increase per quar-
ter in patients treated with CAPOX when compared to FOLFOX (OR 1.16 95% CI 1.11 – 1.21,
p <.001). Prior to IDEA, 78.3% of pts received 6mo FOLFOX and 7.4% received 3mo CAPOX.
Two years after IDEA, only 17.3% of pts were on 6mo FOLFOX compared to 67.5% of pts on
3mo CAPOX (Table). At present, high risk pts are more likely to receive 6mo FOLFOX (47.8%)
than 3mo of FOLFOX (3.9%), 3mo CAPOX (25.8%), or 6mo CAPOX (22.4%). Low risk pts are
more likely to receive 3mo of CAPOX (67.9%) than other Rx. Conclusions: Our findings suggest
that since IDEA, physician practice has significantly changed in favor of CAPOX and shorter
courses of Rx. The use of CAPOX has significantly increased overall, presumably due to its effi-
cacy across all risk groups and relatively reduced toxicity. Research Sponsor: None.

Percentage of pts receiving 3mo vs. 6mo of CAPOX vs. FOLFOX before and after the IDEA collaboration.
% ———————————— CAPOX ———————————— ———————————— FOLFOX ————————————

Any duration 3mo 6mo Any duration 3mo 6mo

June 2016 16.3 7.4 6.5 83.7 7.9 78.3

June 2020 66.8 67.5 5.9 33.2 9.3 17.3

———————————— ———————————— ———————————— Low Risk ———————————— ———————————— ————————————

June 2016 — 7.2 5.6 — 8.3 79.0

June 2020 — 67.9 6.6 — 8.7 16.8

———————————— ———————————— ———————————— High Risk ———————————— ———————————— ————————————

June 2016 — 1.3 11.2 — 0.9 86.6

June 2020 — 25.9 22.4 — 3.9 47.8

93 Poster Session

Phase 1/1b trial of fruquintinib in patients with advanced solid tumors:
Preliminary results of the dose expansion cohorts in refractory metastatic
colorectal cancer. First Author: Arvind Dasari, University of Texas MD
Anderson Cancer Center, Houston, TX
Background: Fruquintinib (F) is a highly selective, novel, oral tyrosine kinase inhibitor (TKI) of
vascular endothelial growth factor receptors (VEGFR) -1, -2, and -3. The phase (Ph) 3 FRESCO
study (NCT02314819) that investigated F (5mg daily, 3 weeks (wks) on 1 wk off) showed im-
proved median overall survival in patients (pts) with metastatic colorectal cancer (mCRC) in
third line and beyond when compared to placebo (9.3 vs. 6.6 months); hazard ratio 0.65 (P <
0.001) and led to its approval in China. Methods: This is an ongoing Ph 1/1b open-label, dose
escalation/expansion study conducted in the US. Here we present the preliminary safety and
antitumor efficacy data from pts with refractory mCRC in Cohort (Coh) B (progressed on all
standard therapies including TAS-102 [TAS] and/or regorafenib [R]) and in Coh C (did not re-
ceive TAS or R). Results: As of data cutoff on 27 July 2021, 81 mCRC pts had been treated (41
in Coh B and 40 in Coh C); median age of 57 years (range: 3477), Caucasian (81.5%), female
(44.4%), and ECOG PS 1 (59.3%). In Coh B, the median number of prior therapies was 5
(range: 3-9), 8 pts (19.5%) received R, 19 (46.3%) received TAS and 14 (34.1%) received
both R and TAS. In Coh C, the median number of prior therapies was 4 (range: 1-10). Five pts
remain on treatment; reasons for treatment discontinuation included: 56 pts (69.1%) due to
progressive disease or death, 8 pts (9.9%) due to adverse events (AE), and 12 pts (14.8%) due
to withdrawal of consent or physician decision. The median duration of F treatment was 4.4
months (range: 0.7– 20.0) in Coh B and 3.7 months (range: 0.02-14.3) in Coh C. The most
frequently reported AEs of any grade in Coh B were fatigue (53.7%), proteinuria (51.2%), and
hypertension (HTN; 48.8%). In Coh C the most frequently reported AEs of any grade were HTN
(75.0%), proteinuria (40.0%), and myalgia (32.5%). Hand-foot syndrome (HFS) was reported
in 29.3% of Coh B pts and 22.5% of Coh C pts. The disease control rate [DCR] was 68.3% in
Coh B (1 partial response [PR] and 27 stable disease [SD]) and 59.5% for the 37 patients with
at least one post-baseline tumor assessment in Coh C (2 PRs and 20 SDs). Conclusions: F is
generally well-tolerated in heavily-pretreated pts with refractory mCRC. Evidence of antitumor
activity was observed in cohorts B and C. The multi-cohort dose expansion is ongoing. F is be-
ing further investigated in refractory mCRC in a global Ph 3 study (NCT04322539). Clinical
trial information: NCT03251378. Research Sponsor: HUTCHMED International.
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Outcome of preoperative concurrent radiation and infusional gemcitabine in
locally advanced rectal cancer, a phase 2 trial. First Author: Shouki
Bazarbashi, King Faisal Specialist Hospital and Research Centre, Riyadh,
Saudi Arabia
Background: The achievement of a pathological complete response with preoperative concurrent
chemoradiotherapy in locally advanced rectal cancer has been found to correlate with a re-
duced incidence of local and distant recurrences. With the radiosensetizing properties of gem-
citabine, we tested the efficacy and toxicity of preoperative concurrent infusional gemcitabine
and radiotherapy in locally advanced rectal cancer. Methods: This was a phase II, single-arm,
single-institution trial. Eligibility included a diagnosis of rectal adenocarcinoma with stage
T2–4 and/or nodal involvement by MRI and endoscopic rectal ultrasound, age ≥ 18 years and
no prior chemotherapy or radiotherapy. Patients received preoperative radiation at a dose of
50.4–54 Gy over 28 days with concurrent infusional gemcitabine administered at a dose of
100 mg/m2 over the course of 24 hours weekly for 6 weeks. The primary endpoint was a patho-
logical complete response (pCR). The trial was registered at clinicaltrials.gov (NCT02919878).
Results: Forty patients were enrolled in the study. All of the patients completed the planned
therapy, except for one patient who died at the end of his concurrent chemoradiation. Eight pa-
tients did not undergo surgery, with 1 patient dying (mentioned above), 2 patients progressing
to nonresectable disease and 5 patients withdrawing consent. Six patients progressed prior to
or had metastases identified at surgery, with 2 patients having unresectable metastases, 3 pa-
tients having resectable liver metastases and 1 patient having a peritoneal metastasis (not re-
sected). Serious adverse events were reported in 8 patients (20%). The most common grade
3–4 toxicities in the preoperative period included lymphopenia (50%), neutropenia (41%),
anemia (15%), diarrhea (12%), abdominal pain (12%) and proctitis (8%). Out of the 32 pa-
tients who underwent surgery, 7 patients achieved pCR at a rate of 20%. With a median follow-
up of 30 months, 4 additional patients relapsed (all of these patients had distant metastases,
with one subsequently having a local recurrence). The 3-year event-free and overall survival
rates were 70% and 85%, respectively. Conclusions: Concurrent preoperative chemoradiother-
apy using infusional gemcitabine for locally advanced rectal cancer achieved an encouraging
local control. Distant metastasis remains not decreased. Further investigations of a preopera-
tive regimen containing gemcitabine is warranted. Clinical trial information: NCT02919878.
Research Sponsor: None.
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Oxaliplatin in metastatic colorectal cancer: Does hepatic arterial infusion
reduce sensitive neuropathy compared to the intravenous route? First
Author: Marine Valery, Gustave Roussy, Villejuif, France

Background: Oxaliplatin, a major drug in metastatic colorectal cancer
(MCRC), is responsible for a cumulative and limiting peripheral neuropathy
(PN). Hepatic arterial infusion (HAI) chemotherapy, which makes sense in
cases of exclusive or predominant liver metastases, increases the intratumor
concentration of the administered drug(s) to improve efficacy and limit sys-
temic toxicity. Methods: We compared the frequency and severity of NP in
oxaliplatin-naive patients with MCRC included in trials that evaluated treat-
ment with oxaliplatin administered either by HAI (CHOICE, OSCAR, and PA-
CHA-01 trials) or by intravenous (IV) route (FFCD 2000-05 trial). The
primary endpoint was the occurrence of clinically significant NP (grade 2-4)
according to the cumulative dose of oxaliplatin received. The secondary end-
points were the occurence of severe NP (grade 3-4) and time to onset of NP.
Results: 342 patients were included (IV oxaliplatin: 300; HAI: 42). 180 pa-
tients in the IV group (60%) and 24 patients in the HAI group (57%) devel-
oped clinically significant NP, with no significant difference between the 2
groups (p = 0.85). 95 patients in the IV group (32%) and 8 patients in the
HAI group (19%) developed severe NP, with no significant difference be-
tween the 2 groups (p = 0.082). NP appeared earlier in the HAI group, with
more treatment discontinuations for neurotoxicity. Conclusions: The admin-
istration of oxaliplatin HAI rather than IV in the treatment of MCRC does not
seem to reduce the incidence, precocity and severity of NP. Research Spon-
sor: None.

96 Poster Session

AB1, a novel protein targeting TP53 mutated GI tumors. First Author:
Agamemnon A. Epenetos, St Bartholomew’s Hospital, London, United
Kingdom

Background: The tumor suppressor gene TP53 is one of the most frequently
deleted or mutated genes in gastrointestinal cancers. Normal p53 regulates
several important proteins that control cell cycle, cell death, DNA damage/
repair, stemness, differentiation and other key cellular functions. If the
TP53 gene is damaged, tumor suppression is severely compromised. On the
other hand, and downstream of p53, p21 a potent cyclin-dependent kinase
inhibitor (CKI) protein binds and inhibitsthe activity of cyclin - CDK2, -
CDK1, and - CDK4/6, thus functioning as a regulator ofcell cycle progres-
sion at G 1 and S phase. It can act as de facto p53 repair/ replacement
mechanism. We have thus hypothesised that, if we were able to deliver wild
type p21 into all p53 mutated cancer cells, it would have a possible thera-
peutic effect. Methods: We have constructed recombinantly a new fusion
protein, named AB1, composed of a cell penetrating protein (antennapedia)
ANTP and wild type p21 and tested it in in vitro and in vivo preclinical mod-
els prior to clinical studies. AB1 could also be constructed semi-synthetical-
ly by conjugating recombinant ANTP chemically to p21 protein. Results:
AB1 penetrated and killed p53 mutated cancer cells but did not kill cells
that did not have p53 mutations AB1 penetrated but did not kill p53- or
p21- wild-type cells. AB1 was not immunogenic in normal New Zealand
White rabbits. AB1 was more cytotoxic when administered with convention-
ally-used chemotherapeutic agents. Conclusions:We have generated a selec-
tively cytotoxic fusion protein against p53 mutated GI cancers which is
effective when used as a single agent but more so when used in combination
with chemotherapy. The phaseI/II clinical trial will include eligible patients
who have p53 mutated GI cancers Research Sponsor: Horizon 2020,
investors.

97 Poster Session

Anti-HER2 therapy with pyrotinib and trastuzumab in refractory HER2-
positive metastatic colorectal cancer: A preliminary report from HER2-
FUSCC-G study. First Author: Wenhua Li, Department of Medical
Oncology, Fudan University Shanghai Cancer Center, Department of
Oncology, Shanghai Medical College, Fudan University, Shanghai, China
Background: Dual-targeted HER2 therapy has led to a promising antitumor effect in
HER2 positive metastatic colorectal cancer. The current study was aimed to evaluate
the therapeutic efficacy of pyrotinib and trastuzumab in patients with HER2 positive
colorectal cancer. Methods: HER2-FUSCC-G is an ongoing, open-label, non-rando-
mised, phase 2a study. Patients in this subset were diagnosed as HER2 positive met-
astatic colorectal cancer refractory to standard chemotherapies. All the enrolled
patients were treated with a loading dose of trastuzumab at 8 mg/kg followed by
6mg/kg once every three weeks, and oral pyrotinib at 400 mg per day until progres-
sion. ORR was set as the primary endpoint. Estimates of PFS (progression free surviv-
al) and OS (overall survival) were obtained with the Kaplan-Meier method and
compared with log-rank test. Results: Between January 2020 to June 2021, 11 pa-
tients were enrolled in this study. The ORR was 45.5% in whole population, and
55.6% in RAS wild-type patients. At a median follow-up of 17.73 months, median
PFS and OS were 7.80 and 14.97 months, respectively. The KRAS wild-type group
of patients had prolonged survival (PFS: 9.97 vs. 7.73 months, P = 0.19; OS: 20.67
vs. 12.43 months, P = 0.021) compared with KRAS mutant group. Nine of 11
(81.8%) patients reported≥1 grade treatment-emergent adverse events (TATEs),
while 4 (36.4%) patients reported grade 3/4 TATEs. Conclusions: The combination of
trastuzumab and pyrotinib showed a promising anti-tumor response and prolonged
long-term survival benefit in RAS wild-type and HER2 positive mCRC with acceptable
tolerance. Clinical trial information: NCT04960943. Research Sponsor: None.

98 Poster Session

Ezabenlimab (BI 754091), an anti-PD-1 antibody, in combination with BI
836880, a VEGF/Ang2-blocking nanobody, in patients (pts) with advanced
colorectal cancer (CRC). First Author: Susanna Varkey Ulahannan,
University of Oklahoma Health Sciences Center-Stephenson Cancer
Center, Oklahoma City, OK and Sarah Cannon Research Institute,
Nashville, TN
Background: Anti-PD-1 antibodies may have synergistic effects with other immunomodulatory
or targeted agents. This open-label, Phase II platform trial is investigating ezabenlimab, an
anti-PD-1 antibody, combined with other agents. Module C of the platform is assessing ezaben-
limab plus BI 836880, a humanized bispecific nanobody targeting VEGF/Ang2. Pts are being
enrolled into 5 advanced solid tumor cohorts: gastric/gastroesophageal adenocarcinoma; solid
tumors (except non-squamous NSCLC or melanoma) with secondary resistance to anti-PD-(L)1
treatment (progression after at least SD for ≥4 months); solid tumors with primary resistance to
anti-PD-(L)1 treatment; microsatellite stable (MSS) CRC; mismatch repair-proficient/MSS en-
dometrial carcinoma. Here, we report data from the CRC cohort which has completed recruit-
ment. Methods: Pts with locally advanced, unresectable or metastatic, MSS CRC were enrolled.
Patients had received ≥1 line of prior systemic therapy for metastatic disease but were anti-PD-
(L)-1 therapy-naïve. Prior anti-angiogenic therapy was permitted. Pts received BI 836880 720
mg plus ezabenlimab 240 mg iv q3w for 1 year or until disease progression, consent withdrawal
or undue toxicity. Primary endpoint: investigator-assessed OR (CR or PR per RECIST v1.1).
Secondary endpoints: duration of response, disease control, and PFS; safety is also being as-
sessed. Results: 30 pts have been treated: 57% male; median age 61.5 years. All pts had re-
ceived prior chemotherapy; most pts (23 [77%]) had received prior bevacizumab. At data cut-
off (Sep 2021), median duration (range) of treatment was 115.5 (28–295) days; 6 pts remain
on treatment. 1 (3%) pt (who had not received prior bevacizumab) achieved a confirmed PR;
16 (53%) pts had SD. Median duration (range) of SD was 128.5 (42–242) days. 29/17/2 (97/
57/7%) pts had an AE (any/G3/G4). The most frequent AEs (any/G3) were nausea (40/10%),
fatigue (30/3%), peripheral edema (30/0%), vomiting (27/7%), and hypertension (27/17%).
There were two G4 AEs (hypertension; platelet count decreased) and no G5 AEs. 24/10/2 (80/
33/7%) pts had a drug-related AE (any/G3/G4); most commonly (any/G3) nausea (33/7%), fa-
tigue (27/3%) and hypertension (27/17%). 3 (10%) pts had an infusion-related reaction (G1,
n = 1; G2, n = 2). 2 (7%) pts had an AE leading to discontinuation (G3 bile duct stone and G2
peripheral edema). Immune-related AEs were reported in 6 (20%) pts and serious AEs occurred
in 13 (43%) pts. Conclusions: BI 836880 plus ezabenlimab had a manageable safety profile in
pts with advanced MSS CRC; however, anti-tumor activity was limited in these pts, the majority
of whom had received prior bevacizumab. Clinical trial information: NCT03697304. Research
Sponsor: Boehringer Ingelheim.
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Phase II study of durvalumab following neoadjuvant chemoRT in operable
rectal cancer: NSABP FR-2. First Author: Thomas J. George, NSABP
Foundation, and The University of Florida Health Cancer Center,
Gainesville, FL
Background: Although immunotherapy shows no benefit in microsatellite stable (MSS)
colorectal cancer, preclinical models suggest that radiotherapy (RT) can enhance neo-
antigen presentation, modulate the microenvironment, and improve the likelihood of
anti-tumor activity with checkpoint inhibitor use. Using a “window-of-opportunity”
study design, this prospective phase II trial will determine the safety and activity of this
approach with the anti-PD-L1 agent durvalumab (MEDI4736). Methods: Stage II/III pa-
tients (pts) with MSS rectal cancer undergoing standard NCCN guideline-compliant
neoadjuvant chemoradiotherapy (CRT) followed by definitive surgery were eligible.
Treatment included durvalumab (750mg IV infusion once every 2 wks) for 4 total doses
beginning within 3-7 days after CRT completion followed by surgery within
8-12 wks of the final CRT dose. Primary end point (EP): Improvement in modified neo-
adjuvant rectal cancer (mNAR) score (goal 10.6) compared to historical controls (15.6)
targeting a 20% DFS RR reduction and 3-4% absolute OS improvement. Secondary
EPs: toxicity, pCR, cCR, therapy completion, negative surgical margins, sphincter pres-
ervation, and exploratory assessments of tumor-infiltrating lymphocytes, tumor Immu-
noscore, circulating immunologic profiles, and molecular predictors of response. We
test H0: mNAR ≥15.6 vs HA: mNAR <15.6 at alpha 0.10 one-sided with statistical sig-
nificance defined as p<0.1. Results: From May 2018 to October 2020, 45 pts were en-
rolled with 40 pts evaluable for mNAR. Mean mNAR was 12.03 (80% CI: 9.29-14.97)
(p=0.06 one-sided). pCR=22.2%; cCR=31.1%; R0 resection=81.0%, and sphincter
preservation=71.4%. Side effects were consistent with both CRT and durvalumab safe-
ty profile. Most common grade 3 AEs included diarrhea, lymphopenia, and back pain.
There was one grade 4 AE (elevated amylase/lipase) and no grade 5 AEs. Remaining
secondary and correlative immunologic end points are still being assessed. Conclusions:
Durvalumab immediately following CRT prior to surgery for definitive management of
rectal cancer was safe and without unexpected short-term toxicities. The primary end
point of mean mNAR score was significantly less than our historical control, warranting
further investigation. Correlative analyses for immunologic markers of response includ-
ing PD-(L)1 expression and Immunoscore are ongoing. NCT 03102047. Support: Astra-
Zeneca-Medimmune, NSABP Foundation. Clinical trial information: NCT03102047.
Research Sponsor: AstraZeneca-Medimmune, Pharmaceutical/Biotech Company.

100 Poster Session

A phase 1b/2 trial of the PLK1 inhibitor onvansertib in combination with
FOLFIRI-bev in 2L treatment of KRAS-mutated (mKRAS) metastatic
colorectal carcinoma (mCRC). First Author: Heinz-Josef Lenz, Keck School
of Medicine, University of Southern California, Los Angeles, CA
Background: CRC is a common cancer world-wide, accounting for ~10% of cancer cases and
mortality. Treatment options are limited, and survival is poor for pts with advanced disease,
particularly those with mKRAS. After failure of 1L treatment for mCRC, regardless of KRAS mu-
tation status, the ORR for FOLFIRI-bev is 5-13%, with PFS 4-6 mos, and OS 10-12 mos. On-
vansertib is a highly selective, ATP-competitive, orally bioavailable PLK1 inhibitor that is
synergistic with irinotecan and with 5FU in xenograft models of mKRAS CRC. We present pre-
liminary safety, efficacy, and biomarker data from an ongoing Ph1b/2 trial of onvansertib +
FOLFIRI-bev in pts with mKRAS mCRC progressing after 1L treatment with fluoropyrimidine +
oxaliplatin, +/- bev. Methods: Pts with mCRC with a KRAS mutation detected by a CLIA-certi-
fied lab were eligible. In the Ph1b portion of the study, onvansertib was given on a 3+3 dose es-
calation at 12, 15 or 18 mg/m2 on days 1-5 and 15-19 of each 28-day cycle in combination
with FOLFIRI-bev. The MTD was 15 mg/m2 and was chosen as the RP2D. The primary endpoint
for the Ph2 was ORR, and radiographic response was assessed every 8 wks per RECIST v1.1.
Safety was evaluated continuously, and AEs were recorded using CTCAE v5.0. Baseline and
post-treatment blood samples were collected for biomarker analyses, including mutant allele
frequency (MAF) of the pt’s known KRAS mutation. Results: As of 16Sep2021, a total of 50
pts had been treated: 18 on the Ph1b and 32 on the Ph2, including 35 pts at the RP2D, and
median follow up was 4.7 mos (range 0.4-18). Of the 50 pts, 26 remain on treatment, as do
24 of 35 RP2D pts. The combination was well-tolerated: fatigue, neutropenia, and nausea
were the most common treatment-emergent adverse events (TEAE) and were generally low-
grade. Neutropenia was managed by removing the 5FU bolus from subsequent cycles of FOL-
FIRI and adding growth factor. Of the 50 pts, 44 were evaluable for efficacy, including 31 of
35 RP2D pts. ORR was 36% for the total group (1CR and 15 PR in 44 pts) and 35% for the
RP2D group (1 CR and 10 PR in 31 pts). First responses were seen between 2 and 6 months
after the start of therapy. Responses were observed across different KRAS variants. Pts achiev-
ing a CR or PR showed the greatest decreases in plasma MAF after the first cycle of therapy. Of
the 50 pts, 24 pts have discontinued for the following reasons: progressive disease (13), toxici-
ty (4), patient decision (4), proceeding to potentially curative surgery or other localized therapy
(3). Conclusions: The combination of onvansertib with FOLFIRI-bev was well tolerated: observed
TEAEs have been generally low-grade and manageable. The combination has demonstrated a
promising ORR in 2L treatment of mCRC pts harboring various KRAS mutations, and efficacy
was correlated with early changes in plasma mKRAS. Updated safety, efficacy, and biomarker
analyses will be presented. Clinical trial information: NCT03829410. Research Sponsor: Car-
diff Oncology.

101 Poster Session

Efficacy of bevacizumab-based treatment in early-onset treatment-naïve
metastatic colorectal cancer patients: An ARCAD database analysis. First
Author: Zhaohui Jin, University of Iowa, Iowa City, IA
Background: Colorectal cancer (CRC) incidence and mortality have decreased since the 1970s,
but the incidence in young adults (20-49 years, named early-onset CRC, eoCRC) has been in-
creasing. eoCRC patients with metastatic disease are treated with the same standard regimens
as late-onset CRC (loCRC, age ≥ 50 years) although detailed response data for eoCRC are large-
ly missing. Methods: Individual patient data on 7,604 subjects with metastatic eoCRC from 11
first line randomized bevacizumab studies between 2000 and 2012 in the ARCAD advanced
colorectal cancer database were pooled. The distributions of demographics, clinicopathological
features, biomarkers, and outcome data were summarized by age groups. Progression-free sur-
vival (PFS) and overall survival (OS) were assessed by Kaplan-Meier curves and Cox models
stratified by treatment arms within studies, adjusting for potential confounders. Predictive val-
ue of age group was evaluated by testing interaction effect between treatment and age varia-
bles. Results: Female eoCRC are more commonly seen compared to loCRC (46.8% vs. 38.7%,
p<0.0001). Patients with eoCRC (n=1,289) were significantly more likely to have had prior
metastasectomy (17.5% vs. 13.5%, p=0.043) and lung metastatic disease (67% vs. 59.8%,
p<0.001), but less likely to have distant lymph node metastatic disease (58.8 vs. 62.9%,
p=0.036) or KRAS mutation (29.2% vs. 34.4%, p=0.042) compared to those with loCRC
(n=6,315). eoCRC and loCRC patients had similar distributions according to PS, primary tumor
sidedness, prior primary tumor resection, liver involvement, peritoneal involvement, number of
metastatic sites, NRAS and BRAF. Age of disease onset was not a statistically significant prog-
nostic factor for PFS in univariate and multivariate analysis (seen in table). Bevacizumab in ad-
dition to chemo improved PFS in eoCRC population (9.9 vs. 6.8 months, HR = 0.66,
p<0.001), which was similar to the findings in loCRC population (9.4 vs. 7.3 months, HR=
0.73, p<0.001, interaction p=0.54). By multivariate analysis, a greater improvement in PFS
was noted for the addition of bevacizumab in eoCRC relative to LoCRC patients (HR = 0.62 vs.
HR = 0.82). Conclusions: Treatment naive eoCRC patients with metastatic disease derive simi-
lar benefit from bevacizumab relative to their average age counterparts. Research Sponsor:
None.

Age Group at Disease Onset (<50 vs. ≥50) Univariate Analysis Multivariate Analysis1

PFS HR (95% CI, p) 1.04 (0.97-1.11, p=0.31) 0.89 (0.52-1.51, p=0.65)
OS HR (95% CI, p) 0.98 (0.90-1.06, p=0.62) 0.95 (0.51-1.75, p=0.86)

1adjusted for PS, primary tumor sidedness, number of metastatic sites, liver/lung/lymph node/ peritoneal in-
volvement, and KRAS and BRAF mutation status.
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QoL analysis: A randomized phase 3 study of sequential versus combination
treatment in first-line chemotherapy for metastatic colorectal cancer—The
C-cubed study. First Author: Shingo Noura, Department of Surgery, Osaka
Rosai Hospital, Sakai, Japan
Background: The C-cubed (C3) study demonstrated a sequential approach start from fluoropyri-
midines (FP) plus bevacizumab (Bmab) followed by oxaliplatin (OX) adding significantly im-
proved a median Treatment failure of strategy (TFS) for a combination approach start from
FP+OX+Bmab [15.2 months vs. 7.6 months, HR, 0.475; 95% CI, 0.362 to 0.623; p <
0.0001] in first-line metastatic colorectal cancer (mCRC). In this congress, we focus on the
quality of life (QOL) assessments as a pre-planned analysis. (Study information:
UMIN000015405). Methods: The C3 study was a randomized phase III study which evaluated
the time to discontinuation of OX-containing therapy (sequential approach [Capecitabine/5-FU
(FP)+Bmab followed by OX-FP+Bmab] vs. combination approach [OX-FP+Bmab]. The primary
endpoint was TFS and secondary endpoints were ORR, OS, PFS, Safety and QoL. QOL assess-
ments included European Organisation for Research and Treatment of Cancer (EORTC) quality-
of-life questionnaire for cancer (QLQ-C30) (EORTC QLQ C-30), EuroQol 5D 5L (EQ5D) and the
Patient Neurotoxicity Questionnaire (PNQ) in both arm as a pre-planned analysis. Each ques-
tionnaire was collected at the time of enrolment, 6, 12, 18 months and end of treatment. QOL
scores were compared using a mixed-effects models for repeated measures (MMRM). Results: A
total 292 patients participated in QoL part (arm A: n =148; arm B: n =144). The returned
questionnaire sheets were 292 (reply rate: 97%), 206 (68%), 199 (65%), 61 (20%) at base-
line, 6, 12, 18 months, respectively. Sequential approach was statistically improved than com-
bination approach as follows: Physical functioning (p<0.001), Cognitive functioning
(p=0.012), Social functioning (p=0.0004), and Fatigue (p=0.013) in EORTC QLQ C-30. In ad-
dition, at 6 months (after which attrition in the combination arm was more than 50%) after ran-
domization, the mean change rate from baseline of EQ5D score in the sequential approach
versus combination approach were: –1.91 (SD 27.57) versus –9.62 (29.60). In contract, PNQ
sensory score showed that sequential approach was not statistically improved for combination
approach (0.22 [SD: 0.89] vs. 0.61 [SD: 0.95], p=0.115). Conclusions: The further clarifica-
tion of patients’ characteristics are needed, but this sequential approach can be advocated as a
valuable treatment option in first-line mCRC for current guideline based on these QoLs and
main efficacy data. Research Sponsor: This study funded by Chugai Pharmaceutical, Co., Ltd.,
and was conducted by Japan Southwest Oncology Research Support Organisation (JSWOG),
which supported the trial with a research grant.
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Evaluating the technical feasibility of novel salvage endoscopic submucosal
dissection after chemoradiotherapy for locally advanced rectal
adenocarcinoma. First Author: Galen Leung, Memorial Sloan Kettering
Cancer Center, New York, NY
Background: According to the National Comprehensive Cancer Network guideline, locally advanced rectal cancer is
treated with chemotherapy with or without radiation, followed by transabdominal resection. However, there has
been an emerging role for nonoperative management after chemoradiotherapy, and there is significant morbidity
and risks associated with surgical resection. Endoscopic submucosal dissection (ESD) after chemoradiotherapy
(CRT) for rectal cancer, which is termed “salvage ESD,” may be a viable option for patients, in terms of evaluating
pathological response and providing potential curative resection. We aim to evaluate the feasibility and safety of
salvage ESD. Methods: Retrospective chart review of cases of salvage ESD after CRT for locally advanced rectal
cancer (salvage group) and standard ESD cases for rectal tumors without prior CRT (standard group) from July
2018 to August 2020 at our institution was performed. Clinical factors, imaging, procedural, and pathology re-
sults were collected and compared between the two groups. Results: 12 salvage ESD cases were compared to 27
standard ESD cases. 83.3% of the lesions in the salvage ESD group were initially staged as T3 prior to CRT.
100% of the lesions in the salvage ESD group were scarred down, compared to 33.3% in the standard ESD group
(p <0.01). Technical outcomes are shown in the table. The en bloc resection rates were 92.7% and 91.7%
(p=1.00) and R0 resection rates were 66.7% and 75.0% (p=0.55) for the standard and salvage groups, respec-
tively. In the salvage ESD group, no adverse events were observed. 66.7% of the adenocarcinomas in the salvage
ESD group had morphologically changed to hyperplasia or adenoma after CRT and there were no identifiable le-
sions greater than T1 staging. Conclusions: Salvage ESD after CRT for locally advanced rectal cancer is technically
feasible and with comparable low complication rates. There may be a diagnostic role in salvage ESD in assessing
pathological response to CRT, as well as a possibly therapeutic role in resection of residual lesions with the poten-
tial to avoid surgery. Further studies are underway comparing the clinical outcomes of salvage ESD with standard
surgical resection after CRT for locally advanced rectal cancer. Research Sponsor: None.

Technical outcomes.

N=33 Standard ESD (N=27) Salvage ESD (N=12) p-value

En Bloc Resection Rate 25 (92.7%) 11 (91.7%) 1.00
R0 Resection Rate 18 (66.7%) 9 (75.0%) 0.55
Complication rate 2 (7.4%) 0 (0%) 0.50
Hospital Length of Stay (days), Median (IQR) 2.0 (0.0-3.0) 1.0 (1.0-1.0) 0.05

Histology
Hyperplasia 0 (0%) 1 (8.3%) 0.14
Tubular Adenoma 5 (18.5%) 5 (41.7%)
Tubulovillous Adenoma 11 (40.7%) 2 (16.7%)
Adenocarcinoma 11 (40.7%) 4 (33.3%)
Post-ESD Tumor Depth
Tis 2 (7.4%) 1 (8.3%)
T1 11 (40.7%) 2 (16.7%)
Missing data 14 (51.8%) 9 (75.0%)
Residual Lesion or Recurrence Requiring Local Surgery 1 (3.7%) 2 (16.7%) 0.22

104 Poster Session

Efficacy and safety of anlotinib plus XELOX regimen as first-line treatment
followed bymaintenance monotherapy of anlotinib for patients with mCRC: A
single-arm, multicenter, phase II clinical trial—Update results from ALTER-
C001. First Author: Jin Yan, Department of Gastrointestinal Surgery,
Sichuan Cancer Hospital and Institute/The Affiliated Cancer Hospital
School of Medicine, UESTC, Chengdu, China
Background: The combination of anti-VEGF or anti-EGFR targeted drugs with chemotherapy is
the standard first-line therapy for metastatic colorectal cancer (mCRC), and the followed main-
tenance treatment is an optional approach to balance the efficacy and toxicity. However, stud-
ies regarding the maintenance strategies based on antiangiogenic TKIs are limited currently.
Anlotinib, a novel oral multi-target TKI which can inhibit both tumor angiogenesis and tumor
cell proliferation simultaneously, substantially prolonged the PFS with manageable toxicity for
refractory mCRC in the phase III ALTER0703 clinical trial (NCT02332499). We present up-
dated data from the study of anlotinib plus XELOX as first-line treatment followed by anlotinib
monotherapy for mCRC. Methods: In this open label, single-arm, multicenter phase II clinical
trial, 29 mCRC patients without prior systemic treated, aged 18-75 and an ECOG performance
status of 0 or 1 were planned to recruit. Eligible patients received capecitabine (1000 mg/m2,
po, d1-14, q3w) and oxaliplatin (130 mg/m2, iv, d1, q3w) plus anlotinib (10mg, po, d1~14,
q3w) treatment for 6 cycles. After 6 cycles of inducing therapy, patients would receive anlotinib
(12mg, po, d1~14, q3w) as maintenance therapy until disease progression or intolerable ad-
verse events (AEs). The primary endpoint was PFS; Secondary endpoints included ORR, DCR,
DOR and safety. Results: At updated analysis (cutoff: Sep 10, 2021), a total of 27 patients
were enrolled, of which 19 patients were available for efficacy assessment. In best overall re-
sponse assessment, there were 63.2% PR (12/19), 26.3% SD (5/19) and 10.5% PD (2/19).
The ORR was 63.2% (95% CI, 38.4-83.7%) and DCR was 89.5% (95% CI, 66.9-98.7%).
One patient experienced the longest duration of treatment which was 17.5 months. The medi-
an PFS was not reached. The most common treatment related adverse events (TRAEs) of any
grade (≥25%) were leukopenia, nausea/vomiting, hypertension, neutropenia, hypohemoglobi-
nemia, hypertriglyceridemia. Grade 3/4 TRAEs (≥10%) were neutropenia (14.8%), hyperten-
sion (14.8%) and hypertriglyceridemia (11.1%). One grade 5 TRAE was pancytopenia that
occurred at 2.7 months. Conclusions: The update results suggested that anlotinib combined
with XELOX as first line regimen followed by anlotinib monotherapy showed promising anti-tu-
mor activity and manageable safety for patients with mCRC. And the conclusions needed to be
confirmed in randomized studies. Clinical trial information: ChiCTR1900028417. Research
Sponsor: None.

105 Poster Session

Efficacy analysis of regorafenib combined with PD-1 inhibitors in elderly
patients with metastatic colorectal cancer. First Author: Beibei Chen,
Department of Gastrointestinal Medical Oncology, The Affiliated Cancer
Hospital of Zhengzhou University, Henan Cancer Hospital, Zhengzhou,
China
Background: Recently, an increasing number of patients (pts) with advanced colorectal cancer
tend to receive regorafenib plus PD-1 inhibitors. However, there is a lack of information regard-
ing real world effects of this therapeutic strategy, especially in elderly Chinese pts. We aimed to
investigate the treatment patterns, clinical outcomes and prognostic factors of regorafenib plus
PD-1 inhibitors therapy to Chinese elderly pts with advanced colorectal cancer.Methods: Retro-
spective analysis of a cohort of pts with advanced colorectal cancer received treatment of regor-
afenib combined with PD-1 inhibitors enrolled in our institution between January 2019 and
January 2021. Among them, pts with 60 years or older were included in our final analysis.
Overall survival (OS) and progression free survival (PFS) were estimated by Kaplan Meier
curves, and other endpoints included objective response rate, prognostic factors. Results: At a
median follow-up of 16.2 months, a total of 24 pts were enrolled in a real-world dataset from
Henan Cancer Hospital. The median age was 68 years; 62.5% were female. The median OS
and PFS were 15.03 months (95% CI 7.0-23.0) and 4.0 months (95% CI 1.8-6.2), respec-
tively. 2/24 partial responses (PR) observed (ORR = 8.3%); Stable disease (SD) was obtained
in 15/24. Disease control rate (PR plus SD) was therefore obtained in 17/24 (70.8%). When
compared with PFS and OS in different initial daily doses group of regorafenib (such as ≤80,
120 or 160 mg), we concluded that there were no significantly difference between these
groups. And similar results were found in final daily doses groups. However, it showed a trend
toward better PFS in pts with ≥120 mg final daily doses group compared to <120 mg group
(median PFS was 3.5 months in <120mg group versus 10.0 months in ≥120mg group). Medi-
an OS of pts for male gender demonstrated increasing trends compared with those female gen-
der (20.2 months in males versus 13.2 months in females). Pts with previous treated with
regorafenib had longer median OS than those without it (20.2 months versus 13.2 months).
There were no obvious correlation for survival between pts only had liver metastasis and lung
metastasis (P>0.05). No significant associations for survival could be seen in other tumor
sites, K-RAS status, any kind of PD-1 inhibitors and whether previously treated with bevacizu-
mab (P>0.05). Conclusions: This real-world dataset confirms that Chinese elderly pts with ad-
vanced colorectal cancer also can benefit from treatment of regorafenib combined with PD-1
inhibitors, similarly with this combination therapy strategies in all age pts. Furthermore, a lon-
ger survival time were obtained in pts with prior treated with regorafenib. The result also sug-
gests that pts with ≥120mg final daily doses group had better PFS. However, further larger
cohorts research should investigate whether the PFS advantage in high dose group could even-
tually lead to improved OS outcomes. Research Sponsor: None.

106 Poster Session

Temsirolimus (T) in patients (pts) with colorectal cancer (CRC) with PIK3CA
mutation: Results from the Targeted Agent and Profiling Utilization Registry
(TAPUR) study. First Author: Jean L. Grem, University of Nebraska
Medical Center, Omaha, NE
Background: TAPUR is a phase II basket study evaluating anti-tumor activity of commercially
available targeted agents in pts with advanced cancers with genomic alterations. Results in a
cohort of CRC pts with PIK3CA mutation treated with T are reported. Methods: Eligible pts had
advanced CRC with PIK3CAmutation reported by a genomic test performed in a CLIA-certified,
CAP-accredited site selected lab, no standard treatment options, measurable disease, ECOG
performance status (PS) 0-2, and adequate organ function. Use of T was approved by the TA-
PUR Molecular Tumor Board in each case. After antihistamine pre-treatment, T was adminis-
tered at 25 mg IV over 30-60 minutes weekly until disease progression. Primary endpoint was
disease control (DC), defined as complete (CR) or partial (PR) response per RECIST v. 1.1, or
stable disease at 16+ weeks (SD 16+). Simon 2-stage design tested the null DC rate of 15%
vs. 35% (power = 0.85; a = 0.10). If ≥2 of 10 pts in stage 1 has DC, 18 more pts are enrolled;
otherwise, the study stops for futility. If ≥7 of 28 pts has DC, the null DC rate is rejected. Sec-
ondary endpoints were progression-free survival (PFS), overall survival (OS) and safety. Results:
10 pts (60% male) with CRC with PIK3CA mutation were enrolled from November 2017 to
May 2020. All were eligible for efficacy and toxicity. Demographics and outcomes are summa-
rized in Table. No objective responses (OR) were observed. 1 pt had SD of 16.1 wks duration
for a DC rate of 10% (95% CI: 0%, 45%); the null DC rate of 15% was not rejected (p=0.80).
6 pts had at least one grade 3-4 adverse or serious adverse event (AE/SAE) at least possibly re-
lated to T, including acute kidney injury, dehydration, decreased platelet count hypertriglyceri-
demia, mucositis, neutropenia, and scrotal and penile edema. Conclusions: Monotherapy T
does not have sufficient clinical activity in CRC pts with PIK3CAmutation for continued evalua-
tion in this pt population. Other treatments should be considered for these pts, including treat-
ments offered in clinical trials. Clinical trial information: NCT02693535. Research Sponsor:
Pfizer, Pharmaceutical/Biotech Company.

Demographics and efficacy outcomes (N=10).

Median age, yrs (range) 5 2 (47, 64)

ECOG PS, % 0 4 0
1 6 0

Prior systemic regimens, % 1-2 2 0
≥3 8 0

DC rate, % (OR or SD16+) (95% CI) 1 0 (0, 45)
OR rate, % (95% CI) 0 (0, 31)
Median PFS, wks (95% CI) 8.1 (5.0, 15.7)
Median OS, wks (95% CI) 3 8.7 (24.3, 68.3)
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Nivolumab plus ipilimumab (N+I) in patients (pts) with colorectal cancer
(CRC) with high tumor mutational burden (hTMB): Results from the Targeted
Agent and Profiling Utilization Registry (TAPUR) study. First Author:
Gina M. Vaccaro, Providence Cancer Institute, Portland, OR
Background: TAPUR is a phase II basket study evaluating the anti-tumor activity of commercially available targeted
agents in pts with advanced cancers with genomic alterations. Results in a cohort of CRC pts with hTMB treated
with N+I are reported. Methods: Eligible pts had advanced CRC, no available standard treatment options, measur-
able disease, ECOG performance status (PS) 0-2, adequate organ function and no prior immune checkpoint inhib-
itor treatment. PDL-1 expression testing was not required. Genomic testing was performed in CLIA-certified, CAP-
accredited site selected labs. hTMB was defined a priori as ≥9 mutations/megabase (Muts/Mb) reported by a Foun-
dationOne test (n=7) or other tests (n=5) if approved by the Molecular Tumor Board. Pts received N 1 mg/kg IV ev-
ery 3 weeks (wks) for 4 doses in combination with I 3 mg/kg every 3 wks for 4 doses. N was then continued at 240
mg every 2 wks or 480 mg every 4 wks until disease progression. Primary endpoint was disease control (DC), de-
fined as complete (CR) or partial (PR) response, or stable disease at 16+ wks (SD 16+). Simon 2-stage design test-
ed the null DC rate of 15% vs. 35% (power = 0.85; a = 0.10). If ≥2 of 10 pts in stage 1 has DC, 18 more pts are
enrolled; otherwise, the study stops for futility. If ≥7 of 28 pts has DC, the null DC rate is rejected. Secondary end-
points were progression-free survival (PFS), overall survival (OS) and safety. Results: 12 pts (9 male) with CRC
with hTMB in tissue biopsy were enrolled from February 2018 to May 2020; 2 pts were not evaluable and exclud-
ed from efficacy analyses. All pts were evaluated for toxicity. TMB ranged from 9 to 233 Muts/Mb (median 13).
Demographics and outcomes are summarized in the table below. Tumor microsatellite (MS) status was reported
stable for 11 pts and indeterminate for 1 pt. 1 PR (88.1 wks duration, tumor 11 Muts/Mb, MS stable, PDL-1 ex-
pression not reported, KRASmutant) and 0 pts with SD16+ were observed for a DC and OR rate of 10% (95% CI:
0%, 45%); the null DC rate of 15% was not rejected (p=0.80) and the cohort closed due to futility. 4 pts had at
least one grade 3-4 adverse or serious adverse event (AE/SAE) at least possibly related to N+I including myasthe-
nia gravis, diarrhea, glucose intolerance, hyperglycemia, and small intestinal obstruction. Conclusions: Combina-
tion therapy with N+I does not have sufficient clinical activity in pts with MS stable, hTMB CRC for further
evaluation in this pt population. Other treatments should be considered for these pts, including treatments offered
in clinical trials. Clinical trial information: NCT02693535. Research Sponsor: Bristol Myers Squibb, Pharmaceuti-
cal/Biotech Company.

Demographics (N=12) and efficacy outcomes (N=10).

Median age, yrs (range) 58 (43, 69)

ECOG PS, % 0 33
1 67

Prior systemic regimens, % 1-2 17
≥3 83

Median hTMB, Muts/Mb (range) 13 (9, 233)
DC rate, % (OR or SD16+) (95% CI) 10 (0, 45)
OR rate, % (95% CI) 10 (0, 45)
Median PFS, wks (95% CI) 13.6 (5.1, inf)
Median OS, wks (95% CI) 42.9 (13.0, 57.4)

108 Poster Session

Modified FOLFIRINOX (mFOLFIRINOX) in high risk locally advanced rectal
adenocarcinomas. First Author: Ramjas Prajapati, Tata Memorial Hospital
(HBNI), Mumbai, India
Background: There is limited data with regard to the use of modified 5-fluoroural-leucovorin-iri-
notecan-oxaliplatin (mFOLFIRINOX) in enabling resection and increasing survival of locally ad-
vanced rectal adenocarcinomas (LARC) with high-risk characteristics (T4b status, signet ring
histology, etc.) post standard neoadjuvant long course chemoradiation (NACTRT) or short
course radiation (SCRT) and chemotherapy. Methods: Patients with LARC from January 2018
to December 2020 receiving mFOLFIRINOX (5-Fluorouracil - 1800mg/m2 over 46 hours, Leu-
covorin 300mg, Irinotecan 135mg/m2, oxaliplatin 65mg/m2) post NACTRT/SCRT to facilitate
curative local resection were evaluated. The primary endpoint was event free survival (EFS),
where event was defined as disease progression or recurrence post resection after mFOLFIRI-
NOX. Survivals were calculated using Kaplan-Meier analysis. Results: Forty-seven patients were
evaluated with a median age of 33 years (Range:18-59), 45% T4b status, 94% radiological
circumferential margin (CRM) involved (79% CRM positive post NACTRT/SCRT), 43% extra-
mural venous invasion (n=33) and 36% signet ring histology. 62% had received prior NACTRT
and 38% had received SCRT with chemotherapy before receiving mFOLFIRINOX. The most
common grade 3 and grade 4 treatment related side effects included diarrhoea (7%), anaemia
(4%) and infections (4%). Intended duration of mFOLFIRINOX or beyond was completed in
94% of patients. 60% of patients underwent curative local resection with R0 resection rates of
100% (n=28) and pathological complete response rates of 21%. The most common surgeries
done were exenterations and abdominoperineal resections in 22% and 17% patients respec-
tively. With a median follow up of 19 months, 25 patients had recurred or progressed for a me-
dian EFS of 20 months [95% confidence interval (CI): 15-24] while median overall survival
was 55 months (95% CI: 24-86). Conclusions: Locally advanced rectal cancers with high-risk
characteristics are a niche group of cancers with less-than-optimal outcomes post standard
neoadjuvant strategies. mFOLFIRINOX appears to be well tolerated in this cohort of patients
and enables conversion to curative local resection and potentially improves survival as well.
Research Sponsor: None.

109 Poster Session

Tumor response of FOLFOXIRI plus cetuximab versus bevacizumab in RAS
wild-type metastatic colorectal cancer: The subgroup-analysis of DEEPER
trial (JACCRO CC-13). First Author: Hironaga Satake, Department of
Medical Oncology, Kobe City Medical Center General Hospital, Kobe,
Japan
Background: Triplet regimen, FOLFOXIRI, combined with bevacizumab (bev) or panitumumab
has been shown to be superior in terms of early tumor shrinkage and depth of response (DpR)
compared to doublet combinations in patients with RAS wild-type metastatic colorectal cancer
(mCRC). We performed a randomized phase II study, DEEPER trial (JACCRO CC-
13)[NCT02515734], to investigate the efficacy and safety of cetuximab (cet) vs. bevacizumab
(bev) in combination with modified (m)-FOLFOXIRI (irinotecan 150 mg/m2, oxaliplatin 85 mg/
m2, 5-FU 2400 mg/m2) in previously untreated mCRC patients with RAS wild-type tumors
(Tsuji A, et al. ASCO 2021). Methods: The primary endpoint was DpR during the entire course.
Secondary endpoints included overall response rate (ORR), disease control rate, R0 resection
rate, progression-free survival, and overall survival. A post-hoc subgroup analysis by PS, tumor
sidedness, age, and location of metastases was performed to evaluate the efficacy of triplet
plus cet vs. bev regimen. Results: A total of 359 patients were enrolled between July 2015 and
June 2019. For the full analysis set (median age 65y, 64% male, PS0/1: 91%/9%, left/right
primary: 83%/17%), 173 and 175 patients were randomly assigned to the cet and bev arms,
respectively. Median DpR was 57.4% vs. 46.0% (p = 0.001), and the ORR was 69.1% vs.
71.7% (p = 0.60), in cet vs. bev, respectively. The subgroup analysis was present in the table.
There was no significant difference in terms of ORR and R0 resection rate between groups ac-
cording to PS, tumor sidedness, age, and liver metastases (LM). In patients with only LM, the
R0 resection rate of cet vs. bev was 25.0% vs. 14.8% (p = 0.21). Conclusions: The m-FOLFOX-
IRI plus cet showed to be significantly superior to the m-FOLFOXIRI plus bev in terms of DpR
in first-line treatment for RAS wild-type mCRC. The better DpR of m-FOLFOXIRI plus cet was
evident for RAS wild-type mCRC patients with left-sided tumors, LM or under 70 years old.
Clinical trial information: UMIN000018217. Research Sponsor: Merck Biopharma Co., Ltd.

median DpR (%)

Patient characteristics mFOLFOXIRI+bev mFOLFOXIRI+cet p-value

PS 0 (n = 317) 46.9 55.9 0.0018
PS 1 (n = 31) 40.6 68.2 0.30
Left-sided tumor (n = 287) 46.1 60.3 0.0007
Right-sided tumor (n = 61) 41.2 50.0 0.47
Patients aged < 70-y (n = 265) 47.1 60.3 0.0004
Patients aged ≥70-y (n = 83) 42.9 48.8 0.83
Patients with LM (n = 251) 46.4 60.4 0.0002
Patients without LM (n = 97) 45.8 50.7 0.79

110 Poster Session

Open-label phase 1/2 study evaluating the tolerability and antitumor activity
of selinexor and pembrolizumab in colorectal cancer. First Author: Talia
Golan, The Oncology Institute, Sheba Medical Center at Tel-Hashomer,
Tel Aviv University, Tel Aviv, Israel
Background: Single agent selinexor, an oral selective inhibitor of nuclear export (SINE), showed
activity against heavily pretreated CRC with RAS mutations (mut) or wildtype (wt) in 2 clinical
studies. In preclinical studies, selinexor showed superior potency in KRASmut over wt with im-
proved activity in combination with PD-1/PD-L1 blockade. A phase 1b study (NCT02419495)
showed the safety and antitumor activity of combined selinexor and a PD-1/PD-L1 inhibitor.
This phase 1/2 open-label study is evaluating selinexor with pembrolizumab in patients with
microsatellite instability (MSI)-stable CRC. Methods: The study enrolled patients with ad-
vanced/metastatic CRC who progressed after prior chemotherapy (1-3 lines for RAS wt, 1-2 for
RASmut) and are ineligible for anti-PD-1/PD-L1 therapy. Patients received weekly oral selinex-
or 80 mg and pembrolizumab 200 mg IV every 3 weeks. Antitumor activity, safety and tolerabil-
ity were assessed. Results: Thirty-four patients, median age 57.5 years, male 59%, RAS mut
53%, median prior lines 2, are enrolled. At data cutoff (1-SEP-21) median treatment duration
was 57 days (range: 1-246) and 25 patients were evaluable for response. Best response was
stable disease in 8/13 patients with RAS mut CRC (62%) and in 3/12 patients with RAS wt
CRC (25%). Median overall survival (months) has not been reached for the overall population
(95% CI: 6.3, NE), for RASmut (95% CI: 7.6, NE), and for the RAS wt (95% CI: 6.1, NE). Me-
dian progression-free survival is 3.0 and 1.4 months for patients with CRC with RAS mut and
wt, respectively (p=0.04; HR: 0.43 [959% CI: 0.18, 1.01]). Thirty patients (88%) discontin-
ued therapy, mostly due to progressive disease (44%). The most common treatment-emergent
adverse events (TEAEs) (total; Grade ≥3) were nausea (77%; 3%), vomiting (41%; 0%), fatigue
(41%; 12%), decreased appetite (35%; 0%), diarrhea (32%; 0%). Nine patients (26%) had
serious treatment-emergent adverse events. Conclusions: Combined selinexor with pembrolizu-
mab demonstrated higher disease control rates and prolonged overall survival in patients with
chemotherapy-refractory advanced/metastatic CRC with RASmut vs RAS wt tumors. These pa-
tients would not have been eligible for anti-PD-1 mAb therapy because their tumors were not
MSI-high, suggesting that the combination may be active in RAS mut CRC. Therapy was well
tolerated with no unanticipated adverse events. Further investigation of this combined treat-
ment is warranted, particularly in patients with CRC with RAS mut. Clinical trial information:
NCT04256707. Research Sponsor: Karyopharm Therapeutics Inc.
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Colonic endoscopic submucosal dissection using a novel robotic system.
First Author: Sang Hyun Kim, Korea University Anam Hospital, Seoul,
South Korea

Background: Appropriate tissue tension and clear visibility of the dissection
area using traction are essential for effective and safe endoscopic submuco-
sal dissection (ESD). We developed a robotic assistive traction device for co-
lonoscopy.This is a preclinical animal study to evaluate the performance of
colorectal ESD using novel robotic system. Methods: Experienced endoscop-
ist performed ESD on ex vivo porcine colon ten times using a robot and ten
times by the conventional method. The outcome measures were operating
time (from starting incision to finishing dissection), completeness of resec-
tion, procedure-related adverse events, and limitations of arm manipulation
in a narrow working space as assessed by counting the frequency of blind
cutting.We also conducted an in vivo feasibility study on live pig. Results:
Total of twenty colonic lesions were resected from ex vivo porcine colon. The
submucosal dissection speed was significantly faster in robotic ESD than in
conventional ESD (P = 0.002). Adverse events such as perforation were also
significantly higher in the conventional group. In the in vivo feasibility study,
robot was attached to the colonoscope and inserted into the proximal colon.
ESD was performed successfully. Conclusions: When the robot was assisting
in the ESD procedure, the dissection speed improved significantly. Our ro-
botic device can thus provide simple, effective, and safe multidirectional
traction during colonic ESD. Research Sponsor: None.

112 Poster Session

A multicenter phase 2 trial of ramucirumab plus FOLFIRI as second-line
treatment for patients with RAS wild-type metastatic colorectal cancer
previously treated with combination chemotherapy with anti-EGFR antibody:
JACCRO CC-16. First Author: Masato Nakamura, Aizawa Comprehensive
Cancer Center, Aizawa Hospital, Matsumoto, Japan
Background: Ramucirumab (RAM) plus FOLFIRI has been considered as the standard care of
second-line treatment in metastatic colorectal cancer (mCRC). However, there have been few
data which prospectively evaluated the efficacy and safety of RAM or other anti-VEGF drugs
plus FOLFIRI after anti-EGFR antibody therapy in RAS wild-type mCRC. We therefore investi-
gated the efficacy and safety of RAM plus FOLFIRI as second-line treatment in patients with
RAS wild-type mCRC previously treated with oxaliplatin-containing chemotherapy with anti-
EGFR antibody. Methods: The JACCRO CC-16 was a multicenter, phase 2 trial to evaluate the
efficacy and safety of RAM (8 mg/kg) plus FOLFIRI (irinotecan 150 mg/m2, bolus 5-FU 400
mg/m2, infusional 5-FU 2400 mg/m2) in mCRC patients with RAS wild-type tumors and ECOG
PS 0 or 1, after first-line doublet or triplet plus anti-EGFR antibody therapy. The primary end-
point was 6-month progression-free survival (PFS) rate. The secondary endpoints included
PFS, overall survival, objective response rate (ORR), early tumor shrinkage (ETS), and safety.
We hypothesized a threshold 6-month PFS rate of 30% and an expected 6-month PFS rate of
45% for the protocol treatment. A sample size of 74 patients was required (one-sided a, 0.05;
b, 0.2). Results: A total of 92 patients were enrolled between October 2018 and December
2020. Ninety-one patients, excluding one ineligible patient, were analyzed as the full analysis
set: median age 66.0-y (range, 29–84), 46% female, 81% ECOG PS 0, 40% with primary tu-
mor, 95% left-sided (rectum, sigmoid or descending colon) primary tumors, 70%/42% with liv-
er/lung metastases. In prior first-line treatment, 19 (21%) patients were treated with triplet
plus anti-EGFR antibody. The median number of treatment cycles was 10 (range, 1–56). Pri-
mary endpoint was met; at data cut-off, with 76 events, 6-month PFS rate was 58.2% (95%
CI; 47.4-67.6). The median PFS was 7.0 months. The ORR, disease control rate, and ETS
were 10.7%, 86.9%, and 16.9%, respectively. In the safety population of 92 patients, any
grade adverse events (AEs) were neutropenia (75%), hypertension (59%), proteinuria (34%),
and diarrhea (33%). Grade 3-4 AEs were neutropenia (48%), hypertension (27%), proteinuria
(4%), diarrhea (3%), and febrile neutropenia (3%). No treatment-related death was observed.
Conclusions: This is the first prospective study to demonstrate that RAM plus FOLFIRI as sec-
ond-line treatment has favorable PFS rate and tolerability after anti-EGFR antibody containing
chemotherapy in RAS wild-type mCRC patients. Clinical trial information: jRCTs061180002.
Research Sponsor: Eli Lilly Japan K.K.

113 Poster Session

A nomogram for predicting cancer specific survival (CSS) in patients with
pathological T3N0M0 (pT3N0M0) rectal cancer. First Author: Shuang Liu,
Sun Yat-Sen University Cancer Center, Guangzhou, China

Background: Preoperative chemoradiotherapy followed by total mesorectal exci-
sion (TME) surgery has been widely adopted as the standard treatment for stage
II-III rectal cancers. However, the role of adjuvant chemotherapy in pathological
T3N0M0 (pT3N0M0) patients remains controversial. A reliable prognostic model
is needed to discriminate the high-risk patients from the low-risk patients, and
optimize adjuvant chemotherapy treatment decisions by predicting the likelihood
of adjuvant chemotherapy benefit for the target population. Methods:We gathered
and analyzed 276 patients in Sun Yat-Sen University Cancer Center from March
2005 to December 2011. All patients underwent total mesorectal excision, with-
out preoperative therapy, and were pathologically proven pT3N0M0 rectal cancer.
LASSO regression model was used for variable selection and risk factor predic-
tion. Multivariable cox regression was used to develop the predicting model. Opti-
mum cut-off values were determined using X-Tile plot analysis. The 10-fold cross
validation was adopted to validate the model. The performance of the nomogram
was evaluated with its calibration, discrimination and clinical usefulness. Results:
A total of 188 patients (68.1%) had adjuvant chemotherapy and no patients had
adjuvant radiotherapy. Age, carbohydrate antigen 19-9 [CA199], monocyte per-
centage [MONO%], lymph node dissection numbers [LNDs] and nerve invasion
were identified as significantly associated variables that could be combined for an
accurate prediction risk of CSS for pT3N0M0 patients. The model adjusted for
CSS showed good discrimination with a C-index of 0.723 (95% CI = 0.652 to
0.794). The calibration curves showed that the nomogram adjusted for CSS was
able to predict 3-, 5-, and 10-year CSS accurately. The corresponding predicted
probability was used to stratify high and low-risk patients. Adjuvant chemotherapy
improved survival rate in the low-risk patients (HR = 0.338, 95% CI: 0.135 to
0.848, P = 0.021), while it did not exhibit a significant benefit in the high-risk
patients. Conclusions: The nomogram effectively predicts CSS in patients with
pT3N0M0 rectal cancer, which can be conveniently used in clinical practice. Ad-
juvant chemotherapy may improve overall survival in the low-risk patients. But
the benefit of adjuvant chemotherapy was not seen in the high-risk patients.
Research Sponsor: the 5010 Clinical Research Foundation of Sun Yat-sen
University.

114 Poster Session

Radioembolization with chemotherapy for liver-dominant colorectal cancer:
Time to subsequent treatment and quality of life in the EPOCH trial. First
Author: Riad Salem, Northwestern University Feinberg School of
Medicine, Chicago, IL
Background: The primary objective of the EPOCH trial evaluated potential benefit of adding sec-
ond-line transarterial radioembolization (TARE) with yttrium-90 glass microspheres to chemo-
therapy compared to chemotherapy alone in patients with liver-dominant metastatic colorectal
disease (mCRC). Secondary endpoints included time to deterioration of quality of life
(TTDQoL). Methods: EPOCH was a 1:1 randomized, open-label, global, multicenter phase 3 tri-
al. TTDQoL was assessed using the Functional Assessment of Cancer Therapy-colorectal
(FACT-c) questionnaire and defined as the time from randomization to the change from base-
line in FACT-c total score ≤ -7 points or date of death and was estimated using Kaplan-Meier
analysis. Time to subsequent therapy was defined as the time from randomization to the start
of subsequent therapy and was estimated using Kaplan-Meier analysis. Restricted mean surviv-
al time (RMST) analysis was used to estimate the area under Kaplan-Meier curves (AUC) for
progression-free survival (PFS), hepatic PFS (hPFS), and TTDQoL, and the difference in AUC
estimates between the two arms were assessed. The use of TheraSphere in the USA in the trial
was under Investigational Device Exemption from FDA. Results: The EPOCH trial included 428
patients. Both primary endpoints of PFS (HR = 0.69, 95% CI: 0.54, 0.88; 1-sided p=0.0013)
and hPFS (HR = 0.59, 95% CI: 0.46, 0.77; 1-sided p<0.0001) were met in the EPOCH study.
Median time to subsequent therapy in the TARE plus chemotherapy arm was 21.0 months,
compared to 10.1 months in the chemotherapy only arm (HR = 0.49, 95% CI: 0.37, 0.67).
TTDQoL before subsequent therapy was reported in 53.5% (115/215) patients in the TARE
plus chemotherapy arm, compared to 43.7% of patients in the chemotherapy only arm (93/
213). Median TTDQoL was 3.8 months in both the TARE plus chemotherapy arm and the che-
motherapy alone arm (1-sided p=0.1513; HR = 0.86, 95% CI: 0.65, 1.14). AUC for PFS until
22.1 months was 9.4 months (95% CI: 8.4, 10.4) for the TARE plus chemotherapy arm, com-
pared to 7.4 months (95% CI: 6.6, 8.1) for the chemotherapy only arm (1-sided p=0.0008).
AUC for hPFS until 22.1 months was 10.3 months (95% CI: 9.2, 11.3) for the TARE plus che-
motherapy arm, compared to 7.4 months (95% CI: 6.7, 8.2) for the chemotherapy only arm
(1-sided p<0.0001). AUC for TTDQoL until 18.5 months was 6.6 (95% CI: 5.6, 7.6) for the
TARE plus chemotherapy arm, compared to 5.5 (95% CI: 4.4, 6.5) for the chemotherapy only
arm (1-sided p=0.0663). Conclusions: These results suggest that the addition of TARE to sec-
ond-line chemotherapy in patients with liver-dominant mCRC extended PFS, hPFS, and time to
subsequent treatment without compromising quality of life. Clinical trial information:
NCT01483027. Research Sponsor: Boston Scientific Corporation.
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Radioembolization with chemotherapy for liver-dominant colorectal cancer:
Analysis of patient subgroups in the EPOCH trial. First Author:
William Proctor Harris, University of Washington/Seattle Cancer Care
Alliance (SCCA), Seattle, WA
Background: The EPOCH trial evaluated potential benefit of second-line transarterial radioem-
bolization (TARE) plus chemotherapy compared to chemotherapy alone in patients with liver-
dominant metastatic colorectal disease (mCRC). Presented here are additional results from EP-
OCH of depth and duration of response (DoR), and progression-free survival (PFS) and hepatic
progression-free survival (hPFS) subgroup analyses. Methods: EPOCH was a 1:1 randomized,
open-label, global, multicenter phase 3 trial of second-line chemotherapy for liver-dominant
mCRC comparing outcomes from chemotherapy with or without unilobar or same-day bilobar
TARE treatment using glass microspheres. Primary study endpoints were PFS and hPFS. Pre-
specified subgroup analyses of PFS and hPFS were performed. PFS, hPFS, DoR for patients
with objective response, and depth of response (percent change from baseline to nadir in sum
of longest diameters of target lesions) were based on blinded, independent central review using
RECIST 1.1. The use of TheraSphere in the trial in the USA was under Investigational Device
Exemption from FDA. Results: Both primary endpoints of PFS (HR = 0.69, 95% CI: 0.54,
0.88; 1-sided p=0.0013) and hPFS (HR = 0.59, 95% CI: 0.46, 0.77; 1-sided p<0.0001)
were met in the EPOCH study. Median DoR in the 73 responders of the TARE arm was numeri-
cally longer, with 7.2 months by Kaplan-Meier analysis; in the 45 responders of the chemother-
apy only arm, 6.6 months (HR = 0.79, 95% CI: 0.48, 1.30; 1-sided p = 0.178). Mean depth
of response across all patients in the TARE arm with data available (N=196) was -25.6%, com-
pared to -13.0% in the chemotherapy only arm (N=182; mean difference -12.6 percentage
points; 95% CI: -18.9, -6.3; 1-sided p = 0.0001). Key subgroups of interest which showed im-
proved PFS and/or hPFS in the TARE arm (ie, 95% CI for the HR entirely below 1) are as fol-
lows: Conclusions: These data suggest that liver-dominant mCRC patients in this trial
benefitted in second-line treatment from a combination of TARE plus chemotherapy based
upon improved PFS and hPFS over the full set of patients and in a number of subgroups. The
addition of TARE to chemotherapy improves depth of response compared to chemotherapy
alone. Clinical trial information: NCT01483027. Research Sponsor: Boston Scientific
Corporation.

Subgroup PFS HR (95% CI) hPFS HR (95% CI)

Age ≥18 to <65 years 0.65 (0.47, 0.90) 0.56 (0.41, 0.78)
Males 0.66 (0.49, 0.90) 0.58 (0.43, 0.80)
Females 0.74 (0.48, 1.12)* 0.59 (0.38, 0.92)
KRAS mutation 0.57 (0.40-0.80) 0.50 (0.35-0.72)
KRAS wild type 0.79 (0.55, 1.12)* 0.68 (0.47-0.97)
Hepatic tumor burden <10% 0.76 (0.55, 1.05)* 0.62 (0.44-0.86)
Hepatic tumor burden ≥10 - <25% 0.43 (0.26-0.72) 0.43 (0.26-0.72)
Addition of a biological agent 0.58 (0.40-0.84) 0.48 (0.33-0.71)
No addition of a biological agent 0.76 (0.55, 1.06)* 0.67 (0.48-0.94)

*95% CI was not entirely below 1.
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A randomized phase II trial of MEK and CDK4/6 inhibitors vesus tipiracil/
trifluridine (TAS-102) in metastatic KRAS/NRAS mutant (mut) colorectal
cancer (CRC). First Author: Michael Sangmin Lee, Department of
Gastrointestinal Medical Oncology, The University of Texas MD Anderson
Cancer Center, Houston, TX
Background: Constitutively activating KRAS or NRAS muts occur in ~50% of CRC, increasing
RAF-MEK-ERK signaling and causing overexpression of cyclin D1, which binds to cyclin depen-
dent kinase 4/6 (CDK4/6) to drive cell cycle progression. Combination MEK and CDK4/6 inhibi-
tors caused tumor regression in patient-derived xenografts of KRASmut CRC. We hypothesized
that binimetinib and palbociclib (B+P) would improve progression-free survival (PFS) com-
pared to TAS-102 in refractory KRAS/NRAS mut mCRC. Methods: ACCRU-GI-1618 was a mul-
ticenter, randomized phase II clinical trial (NCT03981614). Key inclusion criteria were KRAS/
NRAS mut mCRC, with prior fluoropyrimidine/ oxaliplatin/ irinotecan/ anti-VEGF therapy. There
was a 6-patient safety run-in with binimetinib 30 mg po BID D1-28 and palbociclib 100 mg po
daily D1-21. After, patients were randomized 1:1 to B+P vs TAS-102 (stratified by KRAS mut
type and prior regorafenib use), with optional crossover at progression. The primary endpoint
was PFS; 73 PFS events (from a sample size of 112) provided 90% power to detect improve-
ment of PFS (hazard ratio = 0.5, i.e. median PFS of 2 vs. 4 months) with 1-sided a = 0.05. A
prespecified interim analysis for futility was planned after 37 PFS events were observed, with
completion of accrual if 1-sided stratified log-rank p-value < 0.551. Hazard ratios (HR) and
95% confidence intervals (CI) are estimated by stratified Cox proportional hazards models. Re-
sults: After the safety run-in, 93 patients at 6 sites were randomized; 82 (41 B+P, 41 TAS-
102) comprise the primary analysis population (eligible, consented, and started treatment). In
this population, median age was 52 years, 50% female, 68% left-sided, 79% with KRAS co-
don 12/13 mut, 12% with prior regorafenib. Enrollment was halted at interim analysis as the
futility boundary was crossed (1-sided p = 0.67). At final analysis, 68 subjects had a PFS event
(34 in each arm). Median PFS was 2.1 mo (95% CI 2.0-3.0) with B+P vs 2.1 mo (2.0-2.4)
with TAS-102; HR 0.86 (0.52-1.44). 4-mo PFS rate was 22.2% (11.9-41.6) with B+P vs
10.6% (3.8-30.0) with TAS-102. With 37 OS events (14 in B+P arm), median OS was 7.7 mo
(5.1-NE) with B+P vs 6.6 mo (4.8-8.9) with TAS-102; HR 0.77 (95% CI 0.39-1.51). TAS-
102 had greater grade 3-4 hematologic AEs (46% vs 22%), and B+P had more grade 3-4 non-
hematologic AEs (47% vs 32%). Grade 3-4 AEs more common with B+P were fatigue (8% vs
0%), oral mucositis (6% vs 0%), and nausea (4% vs 2%). Though 63% of patients on B+P had
acneiform rash, only 2% was grade 3-4. Grade 1-2 diarrhea occurred in 35% of B+P and 24%
of TAS-102 patients. No new safety signal was observed. Conclusions: B+P did not significantly
improve median PFS or OS compared to TAS-102 in KRAS/NRAS mut mCRC. Subgroup analy-
ses and translational studies are ongoing to determine which subgroups may be more likely to
attain 4-mo PFS or identify mechanisms of resistance. Clinical trial information:
NCT03981614. Research Sponsor: Pfizer.
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SONCAR study: A prospective randomized controlled study on optimized
neoadjuvant chemotherapy-oxaliplatin plus CRT in patients with locally
advanced rectal cancer. First Author: Rong-Xin Zhang, Sun Yat-sen
University Cancer Center, Guangzhou, China
Background: The benefit of adding Oxaliplatin to neoadjuvant chemoradiotherapy
in Locally Advanced Rectal Cancer (LARC) patients remains controversial. The
present study investigated whether induction chemotherapy (CapOX), 2 cycles of
CapOX combined with standard radiation (Oxa-CRT) concurrently and consolida-
tion chemotherapy (CapOX) could improve OS compared with standard treatment
(nCRT) for locally advanced rectal cancer. Methods: We conducted this random-
ized, single center, open-label, phase III trial in China. Eligible patients were
pathologically confirmed rectal adenocarcinoma, clinical T3-4 with or without re-
gional N + and no sign of distance metastasis determined by pelvic MRI, chest
and abdominal CT scan. All patients were randomly allocated to the experimental
group: pelvic radiation of 50Gy/25 fractions with 4 cycles of oxaliplatin and cape-
citabine (1 cycle of CapOX (oxaliplatin: 130mg/m2, cape: 1000mg/m2, bid, Day
1 to Day 14) administrated before radiotherapy as induction chemotherapy, 2
cycles of CapOX (oxaliplatin: 100mg/m2, cape: 1000mg/m2, bid, Day 1 to Day
14) administrated concurrent with RT, and 1 cycle of CapOX (oxaliplatin: 130mg/
m2, cape: 1000mg/m2, bid, Day 1 to Day 14) conducted as consolidation chemo-
therapy); or control group: radiation with capecitabine. The primary end point was
OS. This trial was registered with ClinicalTrials.gov (ClinicalTrials.gov identifier:
NCT02031939). Results: From January 2014 to June 2020, 556 patients en-
rolled in this study (n=278 in both groups), and 536 patients were evaluable
(269 in experimental group and 267 patients in control group). Surgery was per-
formed in 235 patients (84.5%) in experimental group and 242 patients
(87.1%) in control group. The pCR rates were 27.8% (75 in 269) and 19.4% in
control group (52 in 267) (p = 0.025). 16 and 5 patients achieved clinical com-
plete response (cCR) in experimental and control group, respectively. Grade 3-4
toxicities were recorded in 42 (21.8%) and 6 (5.1%) patients in experimental
and control group. The most common grade 3-4 toxicities were leukopenia,
thrombocytopenia and neutropenia. The overall surgical complication rate was
not significantly different between two groups (12.1% vs. 11.9%). Conclusions:
Four cycles of CapOX combined with RT in LARC significantly increased complete
tumor response in Chinese patients with acceptable toxicities. Clinical trial
information: NCT02031939. Research Sponsor: Sun Yat-sen 5010 research
fund.
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A phase II study of pembrolizumab, binimetinib, and bevacizumab in
patients with microsatellite-stable, refractory, metastatic colorectal cancer
(mCRC). First Author: Tyler Friedrich, University of Colorado
Comprehensive Cancer Center, Aurora, CO

Background: To date, immune-checkpoint inhibition for microsatellite stable
(MSS) mCRC has been ineffective, though targeted therapy combination
strategies may be promising. This phase II, investigator-initiated trial
(NCT03475004) was designed to evaluate the efficacy and safety of the
three-drug combination of pembrolizumab (pembro), binimetinib, and beva-
cizumab in patients with advanced, MSS treatment-refractory colorectal
cancer. Methods: Patients with mCRC locally determined to be MSS and
whom have progressed on two prior lines of therapy were enrolled. Treat-
ment consists of pembro (200 mg every 3 weeks), binimetinib (45 mg BID)
and bevacizumab (7.5 mg/kg every 3 weeks) until disease progression or un-
acceptable toxicity. The primary endpoint is PFS using RECIST v1.1 by in-
vestigator review. Additional endpoints include objective response rate,
disease control rate at time of first re-staging (2 mo), duration of response,
and safety and tolerability. Results: 50 patients have been enrolled (accrual
is completed). 53% of patients are male and the mean age is 53.6 (range
31-79). The mean number of prior therapies is 5.3. At the time of prelimi-
nary data review, 39 patients are evaluable for response data. The median
PFS was 5.8 mo (95% CI 4.2 to 8.9). The objective response rate was 13%
with 5 partial responses. 24 patients (62%) had stable disease and 10
(26%) had progressive disease as the best response. The disease control
rate at the time of first re-staging was 74%. Median duration of response
was 6.5 mo. 19 (40%) patients experienced serious adverse events; the
most common grade ≥3 adverse events included transaminase elevation
(15%), diarrhea (11%), acneiform rash (9%), hypertension (9%), and ane-
mia (9%). Conclusions: Preliminary results from this phase II study indicate
that this regimen of pembrolizumab, binimetinib, and bevacizumab has
promising activity and acceptable tolerability in this heavily pre-treated pop-
ulation of patients with MSS metastatic colorectal cancer. Final results will
be presented as well as ongoing correlative studies. Clinical trial
information: NCT03475004. Research Sponsor: U.S. National Institutes of
Health, Pharmaceutical/Biotech Company.
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Trastuzumab deruxtecan (T-DXd; DS-8201) in patients (pts) with HER2-
expressing metastatic colorectal cancer (mCRC): Final results from a phase
2, multicenter, open-label study (DESTINY-CRC01). First Author: Takayuki
Yoshino, National Cancer Center Hospital East, Kashiwa, Japan
Background: T-DXd is an antibody-drug conjugate of a humanized anti-HER2 antibody bound to
a topoisomerase I inhibitor by a cleavable linker. The primary analysis of DESTINY-CRC01
(DS8201-A-J203; NCT03384940), a phase 2, open-label, multicenter study of T-DXd in pts
with HER2-expressing mCRC showed promising antitumor activity and a manageable safety
profile (cohort A median follow-up [FU], 27.1 weeks; Siena S, ASCO 2020). We present up-
dated longer-term efficacy and safety data. Methods: Pts had centrally confirmed HER2-ex-
pressing, RAS wild-type mCRC that progressed after ≥2 prior regimens. 6.4 mg/kg of T-DXd
was administered every 3 weeks (Q3W) in 3 cohorts (A: HER2 IHC3+ or IHC2+/ISH+; B:
IHC2+/ISH�; C: IHC1+). The primary endpoint was confirmed objective response rate (ORR)
by independent central review in cohort A. Secondary endpoints were disease control rate
(DCR; CR + PR + SD), duration of response (DOR), progression-free survival (PFS), and overall
survival (OS). Results: At data cutoff (Dec 28, 2020), 86 pts (A, 53; B, 15; C, 18) received
T-DXd. Median age was 58.5 y (range, 27-79), 53.5% were male, and 90.7% had left colon or
rectum cancer. Median prior regimens for metastatic disease was 4 (range, 2-11). All pts had
prior irinotecan; 30.2% in cohort A had prior anti-HER2 therapy. Median (m) treatment dura-
tion (all pts) was 3.0 mo (95% CI, 2.1-4.1; cohort A, 5.1 mo [95% CI, 3.9-7.6]). In cohort A
(median FU, 62.4 weeks), confirmed ORR was 45.3% (24/53 pts; 95% CI, 31.6-59.6), DCR
was 83.0% (44/53 pts; 95% CI, 70.2-91.9), mDOR was 7.0 mo (95% CI, 5.8-9.5), mPFS
was 6.9 mo (95% CI, 4.1-8.7) with 37 (69.8%) PFS events, and mOS was 15.5 mo (95% CI,
8.8-20.8) with 36 (67.9%) OS events. These results are consistent with the primary analysis.
Confirmed ORR was 43.8% (7/53 pts; 95% CI, 19.8-70.1) for pts with prior anti-HER2 thera-
py, 57.5% (23/53 pts; 95% CI, 40.9-73.0) for pts with IHC3+ status, and 7.7% (1/53 pts;
95% CI, 0.2-36.0) for pts with IHC2+/ISH+ status. In cohorts B and C, mPFS was 2.1 mo
(95% CI, 1.4-4.1) and 1.4 mo (95% CI, 1.3-2.1); mOS was 7.3 mo (95% CI, 3.0-NE) and 7.7
mo (95% CI, 2.2-13.9), respectively. Treatment-emergent adverse events (TEAEs) of grade (G)
≥3 occurred in 65.1% of pts (56/86); the most common TEAEs were hematologic and gastroin-
testinal. TEAEs leading to drug discontinuation occurred in 13 pts (15.1%). 8 pts (9.3%) had
interstitial lung disease (ILD) adjudicated by an independent committee as related to T-DXd
(4 G2; 1 G3; 3 G5). Conclusions: T-DXd at 6.4 mg/kg Q3W showed promising activity and dura-
bility with longer-term FU in pts with HER2-expressing mCRC. The safety profile was consistent
with prior results; ILD continues to be an important identified risk that requires careful monitor-
ing and intervention as needed. These results support continued exploration of T-DXd in this
patient population. Clinical trial information: NCT03384940. Research Sponsor: Daiichi San-
kyo, Pharmaceutical/Biotech Company.
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Perioperative and oncologic outcomes of hepatic artery infusion pump
therapy at an expanding HAI program. First Author: Jeremy Sharib, Duke
University Medical Center, Durham, NC
Background: Hepatic artery infusion (HAI) is a liver directed therapy to treat unresectable or resected colorectal liv-
er metastases (CRLM) and unresectable intrahepatic cholangiocarcinoma (ICC). Historically, HAI has only been
performed at few specialized centers; however, there is increasing expansion to new centers. We previously re-
ported safety outcomes of our index year of HAI therapy. We now report safety, feasibility, efficacy and oncologic
outcomes for an expanded cohort of 62 patients in an established HAI program. Methods: Patients selected for
HAI by multidisciplinary review were evaluated for demographics and perioperative outcomes. Objective hepatic
response was calculated according to RECIST 1.1. Overall, hepatic and extrahepatic progression-free survival
(PFS) were calculated by the Kaplan-Meier method on an intent-to-treat basis. Results: 62 patients were treated
with HAI from November 2018-September 2021: 46 for unresectable CRLM, 8 as adjuvant HAI for resected
CRLM, and 8 for unresectable ICC. Median age was 54.5 years (range 32-80), 58% were male, and 97% received
prior chemotherapy (median 12 cycles, range 0-66). Hepatectomy (18, 29%) and/or colectomy/proctectomy (27,
43.5%) was performed concurrently with pump placement, and 19 (30.6%) were performed robotically. Median
operating time was 265 minutes (range 130-526), estimated blood loss was 100 mL (range 22-1000) and length
of stay was 5 days (range 1-19). HAI-specific complications occurred in 14% (Table). Floxuridine (FUDR) was ini-
tiated in 95% of patients a median of 18.5 days after surgery. Of the 38 patients who received HAI for unresect-
able CRLM and had measurable disease on imaging, 3- and 6-month hepatic disease control was achieved in
86% (8 partial response [PR], 22 stable disease [SD], 5 progressed [PD]) and 89% (1 complete response, 8 PR,
8 SD, 2 PD), respectively. For patients with at least 3 months follow-up, median PFS, hepatic PFS and extrahepat-
ic PFS were 13 months, 13 months, and 13 months, respectively. Conclusions: HAI can be safely and effectively
delivered to well-selected patients with CRLM and ICC. Response rates, disease control and PFS in heavily treated
patients with unresectable CRLM comparable to high-volume centers can be achieved at new programs with ap-
propriate expertise. These data support the mission of the newly formed HAI Consortium to critically evaluate effi-
cacy and innovation in HAI therapy through multi-institutional collaboration and contemporary prospective trials.
Research Sponsor: None.

HAI-Specific Complications
Perioperative Complications

< 30 days (n, %)
Late Complications
> 30 days (n, %)

None 51 (84%) 49 (79%)
HAI pocket seroma/hematoma 4 (7%) 2 (3%)
HAI pocket infection 1 (2%) 2 (3%)
Pump Migration/Erosion 0 2 (3%)
Arterial thrombosis/dissection 2 (3%) 0
Catheter dislodgement/Separation 0 3 (5%)
Arterial pseudoaneurysm 0 1 (2%)
Extrahepatic perfusion 2 (3%) 0
Biliary Sclerosis 0 4 (7%)
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A phase 1b multitumor cohort study of cabozantinib plus atezolizumab in
advanced solid tumors (COSMIC-021): Results of the colorectal cancer
cohort. First Author: Thomas Adam Abrams, Dana-Farber Cancer
Institute, Boston, MA
Background: Cabozantinib, a multiple receptor tyrosine kinase inhibitor, promotes an immune-
permissive environment which may enhance the activity of immune checkpoint inhibitors. COS-
MIC-021 (NCT03170960) is evaluating the combination of cabozantinib with atezolizumab,
an anti-PD-L1 inhibitor, in patients with advanced solid tumors. Outcomes in patients (pts)
with metastatic colorectal cancer (mCRC) previously treated with fluoropyrimidine-containing
therapy are presented.Methods: Pts with mCRC and an ECOG PS of 0–1 who progressed during
or following systemic chemotherapy including fluoropyrimidine plus oxaliplatin or irinotecan
were eligible. Up to 2 prior lines of anti-cancer therapy including EGFR-targeted therapy were
allowed. Microsatellite instability high (MSI-H) and/or mismatch repair (MMR)-deficient pts
were excluded. Pts received cabozantinib 40 mg PO QD plus atezolizumab 1200 mg IV Q3W.
The primary endpoint was objective response rate (ORR) per RECIST 1.1 by investigator. Other
endpoints included safety, duration of response (DOR), progression-free survival (PFS), and
overall survival (OS). CT/MRI scans were performed Q6W for the first year and Q12W thereafter.
Results: 31 pts received cabozantinib plus atezolizumab (median age, 60 y [range 31, 79];
male, 58%; ECOG PS 1, 61%; 2 prior lines of therapy, 71%; prior EGFR inhibitor, 16%; ≥3 tu-
mor sites, 52%; tumors in left colorectum, 71%). Median follow-up was 28.1 mo (range, 24.2,
31.3) as of July 21, 2021. Cabozantinib plus atezolizumab demonstrated clinical activity in
pts with mCRC (Table). Patients with wild-type RAS (n = 12) had numerically longer PFS and
OS and higher ORR vs those with mutations (n = 19) (Table). Treatment-related adverse events
(TRAEs) of any grade occurred in 28 (90%); the most common were diarrhea (52%), fatigue
(42%), and nausea (35%). Grade 3-4 TRAEs occurred in 16 (52%); the most common were
hypertension (10%), fatigue (6%), and lipase increased (6%); no Grade 5 events were reported.
Conclusions: Cabozantinib plus atezolizumab demonstrated encouraging clinical activity with
manageable toxicity in pts with previously treated advanced non-MSI-H/MMR-proficient CRC.
Clinical trial information: NCT03170960. Research Sponsor: Exelixis.

End point All patients (N = 31) Wild-type RAS (n = 12) RAS mutant (n = 19)

ORR, % (95% CI)* 9.7 (2.0, 25.8) 25.0 (5.5, 57.2) 0
Disease Control Rate, % (95% CI)† 71.0 (52.0, 85.8) 91.7 (61.5, 99.8) 57.9 (33.5, 79.7)
Median DOR, mo (95% CI) 7.6 (4.2, NE) 7.6 (4.2, NE) NE (NE, NE)
Median PFS, mo (95% CI) 3.0 (2.7, 5.4) 5.8 (2.8, 11.0) 2.7 (1.6, 4.1)
Median OS, mo (95% CI) 14.0 (5.5, 16.7) 16.7 (8.4, NE) 8.7 (4.7, 15.9)

*Proportion with complete (CR)+ partial (PR) response per RECIST 1.1; †Proportion with best overall re-
sponse of CR, PR, or stable disease per RECIST 1.1.
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Tumor volume regression of rectal cancer in daily MRI during preoperative
chemoradiotherapy with capecitabine. First Author: Yoo-Kang Kwak,
Catholic Medical Center, Incheon, South Korea
Background: Although cone beam computed tomography (CBCT) has been available for over a
decade, the pattern of tumor volume change in rectal dancer during preoperative concurrent
chemoradiotherapy (CCRT) has been under the veil due to poor soft tissue contrast of registra-
tion CBCT. This study was conducted to investigate daily rectal tumor volume change using reg-
istration magnetic resonance imaging (MRI). Methods: Patients diagnosed with cT3-4 and/or
cN+ rectal adenocarcinoma undergoing preoperative CCRT with capecitabine on the pelvis up
to 50 Gy in 25 daily fractions from November 2018 to June 2019 were consecutively included.
Rectal tumor volume was uniformly measured by single physician (YKK) in daily 0.35T MRI ob-
tained with ViewRay MRIdian Linac (ViewRay Inc., Oakwood, USA). The mean +/- standard de-
viation (SD) of daily tumor volume (cc), difference of tumor volume between first fraction and
daily fraction (daily tumor volume – baseline tumor volume at first fraction), and tumor volume
reduction rate (%, (daily tumor volume – baseline tumor volume at first fraction)/baseline tumor
volume at first fraction x 100) were calculated. Statistical significance of differences were test-
ed using the Wilcoxon’s signed rank test and paired t-test. Results: Thirteen patients were in-
cluded. Median age was 65 and majority of the patients were male (92.3%). Most tumors were
T3 (76.9%) and N1-2 (92.3%). Tumors were located median 6 cm (range: 2.4 – 9) above anal
verge. Median follow-up was 27.3 months (range: 11.7 – 30.6) and 2 patients had recurred at
the time of analysis (1 local and 1 distant). Tumor volume steadily regressed with daily admin-
istration of CCRT (mean 2.06 +/-1.73 cc; Figure 1). Significant tumor volume reduction com-
pared to baseline was observed from fourth fraction (mean -12.37 +/- 16.72 cc; P < 0.0005).
The difference of tumor volume between baseline and the last fraction was mean -49.33
+/- 68.13 cc (P < 0.0002). The tumor volume reduction rate was significantly increased since
fourth fraction (mean - 17.2 +/- 11.78 %; P < 0.0002). The tumor volume reduction rate at
the last fraction was - 70.62 +/- 14.01 % (P < 0.0001). Conclusions: For the first time, this
study demonstrated daily tumor volume regression in preoperative rectal CCRT with capecita-
bine using daily MRI. Steady pattern of tumor regression may be explained in part by daily ad-
ministration of capecitabine. Based on the hypothesis-generating observation, this study may
warrant initiation of further investigations such as analysis and comparison with daily tumor
volume regression with CCRT using leucovorin and 5-FU. Research Sponsor: None.
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Periop-01: A randomized controlled trial of extended perioperative tinzaparin
to improve disease-free survival in patients with resectable colorectal cancer.
First Author: Rebecca Ann C Auer, Ottawa Hospital Research Institute,
University Of Ottawa, Ottawa, ON, Canada
Background: Cancer patients undergoing surgical resection of their tumor are hypercoagulable
beyond the period of hospitalization. Preclinical studies demonstrate that the postoperative hy-
percoagulable state promotes metastases, an effect that is abrogated by administration of peri-
operative low molecular-weight heparin (LMWH). Methods: We conducted a randomized, open
label clinical trial to determine if extended duration thromboprophylaxis using subcutaneous
LMWH (tinzaparin 4,500 IU daily), beginning at decision to operate and continuing for 56
days postoperatively, compared to inpatient postoperative thromboprophylaxis only, increased
the 3-year disease-free survival (DSF) in patients undergoing resection for colorectal cancer.
Secondary outcomes included 5-year overall survival (OS), postoperative bleeding and venous
thromboembolism (VTE). Results: Trial recruitment was stopped prematurely after 614 of the
planned 1075 patients were registered, following a pre-defined interim analysis for futility. The
intention-to-treat analysis included 602 patients with demographics in the table. The 3-year
DFS was 78.9% (63/299 recurrences) in the tinzaparin group and 80.5% (59/303 recur-
rences) in the control group (hazard ratio (HR) 1.09; [95% CI 0.91,1.31; p=0.3]). The 5-year
OS was 91.3% in the tinzaparin group and 92.4% in the control group (HR 1.08; [95% CI
0.66,1.79; p=0.1]). The incidence of postoperative VTE was 1.7% and 1.3% in the tinzaparin
and control groups, respectively (HR 1.3; [95% CI 0.30,5.69; p=0.7]. The incidence of major
bleeding in the first postoperative week was 0.3% and 2% in the tinzaparin and control groups,
respectively (HR 0.16; [95% CI 0.02,1.15; p=0.07]. Conclusions: Extended duration perioper-
ative anticoagulation with tinzaparin did not improve DFS or OS in colorectal cancer patients
undergoing surgical resection. The incidences of postoperative bleeding and VTE were low.
Funded by Canadian Institute of Health Research and Leo Pharma Clinical trial information:
NCT01455831. Research Sponsor: Canadian Institute of Health Research, Pharmaceutical/
Biotech Company.

Baseline characteristics
Extended duration thromboprophylaxis

(n=299)
Standard thromboprophylaxis

(n=303)

Age (mean, s.d.) 61.4 (13.2) 60.8 (12.6)

Male (n, %) 179 (58.3) 186 (60.6)

Rectal tumor (n, %) 155 (50.5) 156 (50.8)

Neoadjuvant therapy (n, %) 116 (38.8) 113 (37.3)

Adjuvant therapy (n, %) 144 (54.1) 141 (53.4)

Type of surgery (n, %)
Laparoscopy 201 (67.2) 203 (67)

Node positive (n, %) 105 (35.6) 96 (32.1)

Duration of postop thromboprophylaxis
(median days, range)

55 (53-56) 5 (3-7)

125 Poster Session

Safety and efficacy of pressurized intraperitoneal aerosolized chemotherapy
in appendiceal and colorectal cancer patients with peritoneal carcinomatosis:
A first-in-US phase I study. First Author: Mustafa Raoof, Division of
Surgical Oncology, Department of Surgery, City of Hope National Medical
Center, Duarte, CA
Background: Pressurized intraperitoneal aerosolized chemotherapy (PIPAC) is being evaluated
as a novel minimally invasive palliative treatment of peritoneal metastases (PM). Prior studies
have established the feasibility and safety of repeated PIPAC treatments in gastrointestinal and
gynecologic cancers. The goal of the present phase 1 trial was to establish the safety and feasi-
bility of PIPAC oxaliplatin in a highly chemotherapy refractory colorectal and appendiceal can-
cer patient population. Methods: Patients with biopsy-proven peritoneal metastases from
colorectal or appendiceal cancer underwent up to three PIPAC treatments using oxaliplatin
(92 mg/m2) with a six-week interval at two academic centers. Patients with bowel obstruction,
extra-peritoneal metastases, or poor performance status (ECOG>2) were excluded. PIPAC was
nebulized over 5 min with a 30 min aerosol dwell time. Apart from the first PIPAC cycle, the pa-
tients also received a sensitizing dose of 5FU/LV (400mg/m2) within 24 hours of the procedure.
Primary end point was safety as assessed by dose limiting toxicities within 6 weeks of the first
PIPAC. Secondary endpoints included safety with the addition of 5FU/LV, efficacy, surgical
morbidity, technical failure rate, progression-free and overall survival, pharmacokinetics (PK),
and quality of life assessment. Results: A total of 8 patients were included: 5 colorectal; and 3
appendiceal. Median number of prior chemotherapy cycles was 2 (Interquartile range – IQR;
1.5-3.5). All patients were refractory to systemic oxaliplatin-based chemotherapy. Median time
from diagnosis to PIPAC was 16 months (IQR; 5.6, 17.5) and Peritoneal Carcinomatosis Index
was 29 (IQR; 20.5, 31.5). Five (62.5%) patients completed 3 PIPAC cycles while in 3
(37.5%) patients PIPAC was discontinued due to disease progression within the peritoneal cav-
ity. No surgical complication or dose limiting toxicity was observed. Only one patient developed
grade 3 treatment-related toxicity after first PIPAC (anemia), and another patient after second
PIPAC (abdominal pain and anemia). At the completion of PIPAC treatment 5 patients had sta-
ble disease and 3 had disease progression. Pharmacokinetic, histologic response and prelimi-
nary survival data will be presented at the meeting. Conclusions: PIPAC with oxaliplatin is safe
and feasible in a highly chemotherapy refractory cohort of appendiceal and colorectal carcino-
matosis patients with or without sensitizing 5-FU/ LV. Clinical trial information:
NCT04329494. Research Sponsor: Philanthropic Support and Institutional Funds.

126 Poster Session

Intensification of local therapy with high-dose rate intraoperative radiation
therapy (HDR-IORT) and extended resection for locally advanced and
recurrent colorectal cancer. First Author: Ryan Anthony Francisco Agas,
Peter MacCallum Cancer Centre, Melbourne, Australia
Background: This study reports our long-term experience with high dose rate intraoperative ra-
diotherapy (HDR-IORT) in a single, quaternary institution. Methods: From 2004-2020, 138
consecutive patients with 141 total resections for locally advanced rectal cancer (LARC)
(n=60, 43%) defined as T4Nx or T3N+ or locally recurrent rectal cancer (LRRC) (n=81, 57%)
were retrospectively reviewed. The median age was 61 years (range 31-83) with 30 patients
aged >70 years during surgery. Most patients had preoperative radiotherapy (RT) +/- concur-
rent chemotherapy (n=125). Thirty-two recurrent cancers received preoperative pelvic reirradia-
tion to a median dose of 36 Gy (range 34.2 – 41.4). HDR-IORT was delivered using isotope
iridium-192 in a remote afterloader, and a Freiburg applicator, after macroscopic resection of
the tumour. A single 10 Gy fraction was delivered. Fifty-eight of 84 patients who underwent
pelvic exenterations had >3 en bloc organs resected, and 96 patients underwent pelvic side-
wall dissections. IORT sites included the primary tumour bed (33%), nodal regions (28%) and
wider pelvic areas (70%). Resection margin status were R0 in 76 patients (54%) and R1 in 65
(46%). R1 resection was defined as positive (n=53) or close (n=12). R1 resection patients ac-
counted for 61% of pelvic relapses. Results: With a median follow-up time of 4 years, 3-, 5-,
and 7- year, overall survival (OS) rates were 75%, 48%, and 45%, respectively (84%,58%,
58% for LARC and 68%,39%, 35% for LRRC). Local progression-free survival (LPFS) of all pa-
tients were 88%, 85%, and 85%, respectively (97%, 93%, 93% for LARC and 80%, 80%,
80% for LRRC). On multivariable analysis, an R1 resection was associated with a trend toward
poorer OS (p=0.05), while a trend towards worse LPFS (p=0.07) was noted for those without
preoperative RT. The most common severe (grade ≥3) adverse events were postoperative ab-
scess (n=25) and bowel obstruction (n=11). Overall, there were 49 (34%) grade 3-4 and no
grade 5 adverse events. No intraoperative complications were attributed to IORT. The 30-day
mortality rate was 0%. Conclusions: Favorable OS and LPFS can be achieved with intensive lo-
cal therapy. As R1 resection may be associated with worse survival, optimisation of IORT, surgi-
cal resection, and systemic therapy are required. Research Sponsor: None.

Overall survival estimates by tumor diagnosis and resection margin status, % (95% CI).

Year Primary rectal cancer Recurrent rectal cancer R0 R1

1 97 (87, 99) 87 (77, 93) 95 (86, 98) 87 (76, 93)
3 84 (70, 92) 68 (55, 78) 85 (73, 92) 61 (46, 73)
5 58 (40, 73) 41 (26, 55) 61 (45, 73) 31 (17, 49)
7 58 (40, 73) 37 (22, 52) 61 (45, 73) 26 (11,44)

127 Poster Session

Efficacy of retreatment with oxaliplatin-based regimens in metastatic
colorectal cancer patients: The RETROX-CRC retrospective study. First
Author: Gianluca Mauri, Niguarda Cancer Center, Grande Ospedale
Metropolitano Niguarda, Department of Oncology and Hemato-Oncology,
Universit�a degli Studi di Milano, Milan, Italy
Background: Oxaliplatin in association with fluoropyrimidines is universally con-
sidered one of the most effective drugs for colorectal cancer and the mainstay of
front-line treatment of metastatic patients. In contrast the efficacy and safety pro-
file of oxaliplatin based regimens in the late-care treatment space have been poor-
ly and conflictingly reported. Methods: We identified a real-world cohort of
metastatic colorectal cancer (mCRC) patients undergoing repeated oxaliplatin
treatments in a single institution and retrospectively analysed their clinicopatho-
logical features to identify potential efficacy-predictive determinants of oxalipla-
tin response at retreatment (RETROX-CRC Study). Results: Out of 2,606
consecutive mCRC patients referred to Niguarda Cancer Center, 119 fulfilled the
eligibility criteria of the study. The response rate (RR) and the disease control
rate (DCR) after oxaliplatin retreatments were respectively 21.6% (95% CI 14.4-
31.0%), and 57.8% (95% CI 47.7-67.4). A trend towards better RR and DCR
was observed among patients who were exposed to oxaliplatin in the adjuvant set-
ting, while a significantly poorer outcome was observed when two or more inter-
vening treatments were delivered in between oxaliplatin exposures. Median
progression-free survival (PFS) was 5.1 months (95% CI 4.3-6.1), significantly
lower if oxaliplatin was re-administered beyond the third line (HR 2.02; 1.25-
3.25; p=0.004). Safety data were reliably retrieved in 65 patients (54,6%). Of
these 18.5% (12/65) and 7.7% (5/65) of them had G3-4 toxicities. Overall, tox-
icity was the cause of treatment discontinuation in almost a third of cases
(28.6%; 34/119), with hypersensitivity reactions as the most prevalent reason for
stopping treatment (58.8%; 20/34). Conclusions: In this large real-world series of
2,606 mCRC patients, less than 5% were re-treated with oxaliplatin. A late-dis-
ease control was achieved in almost 60% of patients, with a clinically acceptable
sustained PFS and safety. Given the low performance of current standard drugs in
late care of mCRC, retreatment with oxaliplatin might be considered a viable al-
ternative especially if hopefully biology-based predictive markers for improving
patient selection could be found. Research Sponsor: Fondazione Oncologia Ni-
guarda Onlus.
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Maintenance therapy following an anti-EGFR-based induction regimen in
metastatic colorectal cancer (mCRC): A network meta-analysis of clinical
trials. First Author: La�ercio Lopes da Silva, MetroWest Medical Center,
Framingham, MA
Background: A fluoropyrimidine with or without bevacizumab is often used in clinical practice
as maintenance therapy after a first-line chemotherapy + bevacizumab induction in mCRC.
However, the role of maintenance following an anti-EGFR-based induction and the optimal reg-
imen are not well established. Methods: We searched PubMed and conferences’ proceedings
for clinical trials assessing maintenance therapy after first-line treatment for RAS WT mCRC.
Two independent reviewers excluded single-arm studies and retrospective reports from trials
that were not designed to assess maintenance therapy. We used the method of Guyot et. al. to
obtain the individual patient data, followed by a Cox procedure to derive the survival hazard ra-
tios (HR) from studies that did not report that value. Safety analysis included grade 3-4 asthe-
nia, neuropathy, neutropenia, rash, and diarrhea. We performed a random-effects bayesian
network metanalysis using the package “GeMTC R Package” to compare all treatment strate-
gies included (anti-EGFR, anti-EGFR + chemotherapy [CT], CT alone, and observation). The
risk of bias was assessed according to the Cochrane Handbook for Systematic Reviews of Inter-
ventions. Results: The systematic review retrieved 145 studies from which 142 were excluded.
Two additional studies were found in the Conferences’ Proceedings review. Consequently, 5
studies were included in this NMA. In terms of Progression-Free Survival (PFS), there was a
benefit of anti-EGFR and anti-EGFR+CT versus CT alone (HR 0.63 [95%CrI 0.31-1.30] and
0.72 [95%CrI 0.41-1.30], respectively). The rank probability of anti-EGFR being the best op-
tion considering PFS was 61%. In terms of Overall Survival (OS), the benefit of anti-EGFR and
anti-EGFR+CT versus CT alone was statistically weak (HR 0.92 [95%CrI 0.54-1.50] and 0.84
[95%CrI 0.57-1.20], respectively). The rank probability of anti-EGFR+CT be the best option in
terms of OS was 51%. Comparing anti-EGFR versus anti-EGFR+CT resulted in no statistically
significant difference. Anti-EGFR-containing regimens increased the rate of rash and diarrhea
compared to CT alone (RR 11.23 and 1.23, respectively). The risk of bias was average low, ex-
cept for the unclear risk of selection bias linked to unpublished studies. Conclusions: Anti-
EGFR±CT maintenance therapy improves PFS and OS compared to CT alone or observation in
RAS WT mCRC, with manageable safety profile. Research Sponsor: None.

130 Poster Session

Clinical outcomes of concomitant use of proton pump inhibitors and
regorafenib in patients with metastatic colorectal cancer: A multicenter
study. First Author: Emre Yekeduz, Ankara University Faculty of
Medicine, Medical Oncology Department, Ankara, Turkey
Background: Tyrosine kinase inhibitors (TKI) are the most common oral drugs in cancer pa-
tients. Similarly, proton pump inhibitors (PPI) are commonly used to relieve dyspeptic symp-
toms in patients with cancer. However, gastric pH levels may affect the absorption of TKI
through the gastrointestinal system. However, all TKIs do not have the same chemical struc-
ture, and the absorption rate of each TKI depends on their solubility in different gastric pH lev-
els. Limited data is available about the clinical outcomes of concomitant use of PPI and
regorafenib in patients with metastatic colorectal cancer (mCRC). We present here the results
of the multicenter study following the initial results of our single-center experience. Methods:
Patients with mCRC treated with regorafenib were included in this multicenter and retrospec-
tive study. Patients prescribed PPI after initiation of regorafenib were assigned to the PPI user
group, and the remaining patients were assigned to the PPI non-user group. To exclude immor-
tal time bias, the log-rank test was performed between PPI non-user and all patients. The pri-
mary outcome was overall survival (OS), and secondary outcomes were time to treatment failure
(TTF) and adverse events (AEs) profile. Results: Two hundred and seventy-two patients from
eight cancer centers were included in this study. Most patients were male (59.9%), had liver
metastasis (62.1%), and received regorafenib in the third line (52.2%). The median age at the
initiation of regorafenib was 60 years (interquartile range (IQR): 51-66)). Eastern Cooperative
Oncology Group performance score was 0 or 1 in approximately three out of four patients. The
rate of patients with K-RAS mutation was 46.7%. There were 131 (48.2%) and 141 (51.8%)
in the PPI user and non-user groups, respectively. The most prescribed PPI was pantoprazole
(40.4%). At a median 34.2 months follow-up, the median OS was 6.9 months (95% Confi-
dence Interval (CI): 5.3-8.5) and 7.7 months (95% CI:6.6-8.8) in the PPI non-user and all pa-
tients, respectively. No statistical significance was observed between the groups (p = 0.913).
The median TTF was 3.3 months (95% CI: 2.6-3.9) and 3.4 months (95% CI:2.9-4.0) in the
PPI non-user and all patients, respectively. No statistical significance was observed between
the groups (p = 0.651). In the time-dependent covariate Cox regression model, there was no
difference between PPI user and non-user groups in OS and TTF (adjusted Hazard Ratio
(aHR):0.96, 95% CI:0.74-1.24, p = 0.735 for OS; aHR:0.88, 0.68-1.14, p = 0.354 for TTF).
The rates of all AEs were also similar in the PPI user and non-user groups (p = 0.628). Conclu-
sions: To our knowledge, this was the first study evaluating the effect of concomitant use of PPI
and regorafenib in patients with mCRC, and no adverse survival and safety outcome was ob-
served with the concomitant use of PPI and regorafenib in those patients. Research Sponsor:
None.

131 Poster Session

Improved organ preservation with dose escalation using contact X-ray
brachytherapy for good responders following external beam chemoradio-
therapy: Long-term outcomes from a single institution. First Author: Arthur
Sun Myint, Clatterbridge Cancer Centre, Merseyside, United Kingdom
Background: We previously reported the benefit of Contact X-ray Brachytherapy boost (CXB) in
achieving a higher clinical complete response (cCR) following partial response to external beam
chemoradiotherapy (EBCRT). We now update our report on the organ preservation rate and
long-term durability of the cCR in this cohort. Methods: Outcome data for rectal cancer patients
referred to our institution from 2003 to 2012 were retrieved from an institutional database af-
ter an audit approval. These patients were referred after initial local multidisciplinary team dis-
cussion. All patients had EBCRT 45Gy/25/5 weeks with capecitabine 825mg/m2 (Mon-Fri).
Those who respond well but has a small residual tumour were offered CXB boost of 90Gy in 3
fractions over 4-6 weeks as they were not suitable or unwilling to undergo completion surgery.
Following treatment, patients had close 3 monthly follow-ups with DRE, endoscopy, and MRI
in the first 2 years, then 6 monthly up to 5 years. Results: Of 345 consecutive patients with rec-
tal cancer referred to us, 83 patients who responded well to EBCRT but with small suspicious
residual disease (≤3 cm) were offered CXB boost. Median age was 72 years (range 36–87) and
58 (69.9%) were males. Initial MRI tumor stages were cT2 (n = 28), cT3 (n = 55) and 54.2%
were node positive. The median follow up of surviving patients was 6.4 years (range 2-11
years). cCR was achieved after CXB boost in 53/83 (64%). After achieving cCR, 8/53 (15%)
developed local regrowth. However, all patients successfully underwent curative surgery with
R(0) resection rate of 24/30 (80%) and only 21/83 (25%) had stoma. Organ preservation was
achieved in 62/83 (75%). 12/53 (14%) patients developed metastatic disease. At the end of
the study period, 64/83(77%) were cancer free. Conclusions: Our long-term data suggests dose
escalation with CXB boost following EBCRT can achieved high organ preservation rate with ex-
cellent long-term durable cCR. This approach can provide an alternative treatment option for
elderly or comorbid patient patients who are not suitable for surgery. This can also be an option
for some patients who wish to avoid surgery upfront after initial diagnosis. Those who needed
surgery later for treatment failure can be salvage successfully. A phase 3 European randomised
trial OPERA (Organ Preservation in Early Rectal Adenocarcinoma) was set up to evaluate this
concept further. Research Sponsor: None.

132 Poster Session

TACH101, a first-in-class pan-inhibitor of KDM4 for treatment of
gastrointestinal cancers. First Author: Frank Perabo, Tachyon
Therapeutics, Houston, TX
Background: TACH101 is a novel, potent small molecule inhibitor of KDM4, a novel epigenetic
target for cancer therapy. KDM4 is a family of histone lysine demethylases that, when overex-
pressed, drives key processes linked to cancer. Validation of KDM4 as a driver gene was con-
firmed across gastrointestinal tumor types including esophageal, colon and gastric cancers,
and is associated with formation of aggressive tumors. Methods: TACH101 was evaluated in
in vitro and in vivo studies including cell inhibition assays, patient-derived xenograft (PDX) and
organoid models, and bioinformatics analyses studies. Results: In vitro, TACH101 treatment
potently inhibited cell proliferation in cell lines and organoid models representing esophageal,
CRC, and gastric cancers. TACH101 induced apoptosis in human CRC (HT-29) and esophageal
(KYSE-150) cancer cell lines (EC50s 0.033 - 0.092 mM). Further evaluation using a panel of
> 300 cell lines from different tumor types showed potent activity of TACH101 against gastric
cancer and CRC. In gastric cancer, 2D cell viability inhibition assays conducted on a panel of
11 gastric cancer cell lines showed 9/11 (82%) were sensitive to TACH101 treatment (IC50
0.004 - 0.072 mM); in PDX models, 4/5 (80%) were sensitive to TACH101 treatment (IC50
0.007 - 0.039 mM). In CRC, bioinformatics analysis indicated increased TACH101 sensitivity
in cell lines with MSI-H status (IC50 1-150 nM). Sensitivity of MSI-H CRC to TACH101 was
further confirmed in a panel of 14 CRC PDX models and 7 CRC organoid models in culture-
based viability inhibition assays. In PDX models, 5/5 (100%) characterized as MSI were sensi-
tive to TACH101 treatment (IC50 0.001 - 0.014 mM), whereas 4/8 (50%) characterized as
MSS were sensitive to TACH101 (IC50 0.003 - 0.270 mM). In patient derived CRC organoid
models, 3/3 (100%) characterized as MSI were sensitive to TACH101 treatment (IC50 0.022 -
0.149 mM) whereas 0/3 (0%) characterized as MSS were sensitive (IC50 > 10 mM). In vivo,
TACH101 triggered effective tumor control (≥70%) in xenograft models of CRC (SU60), esoph-
ageal (KYSE-150) and gastric (GXA-3036) cancers. Pharmacologic studies showed TACH101
demonstrated favorable cell permeability, good oral bioavailability, and high metabolic stabili-
ty. Conclusions: Preclinical work on TACH101 KDM4 inhibitor demonstrates compelling data
and applicability as a potential therapy for gastrointestinal cancers. Preparations to advance
TACH101 into clinical trials are underway. Research Sponsor: Tachyon Therapeutics.
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Evaluation of efficacy and tolerance of radical radiotherapy and
radiochemotherapy in treatment of locally advanced, unresectable rectal
cancer. First Author: Małgorzata Kraszkiewicz, Maria Sklodowska-Curie
Memorial Cancer Center & Institute of Oncology, Gliwice, Poland
Background: Evaluation of tolerance and efficacy of two schemes of neoadjuvant treatment in
patients with unresectable rectal cancer: radiochemotherapy and radiotherapy, including con-
ventional and accelerated hyperfractionation. Methods: 145 patients (pts) with unresectable,
locally advanced rectal cancer. Schemes used: radiotherapy (RT) in 73 (50%) or radiochemo-
therapy (CRT) in 72 (50%). In RT group conventional fractionation (CFRT) and hyperfractio-
nated accelerated radiotherapy (HART). In CRT 54 Gy in 1.8 Gy fractions was given with two
cycles of 5 Fu-LV chemotherapy in three or five day cycles. Results: Objective response (OR) in
RT and CRT group was 60% versus 75%. Resection rate (RR) in RT and CRT: 37% versus
65%. Tumor mobility and laparotomy-based unresectability were significant factors for OR.
Performance status, tumor mobility, neoadjuvant treatment method were significant for RR.
Five-year LC in CRT versus RT: 68% versus 37%. Five-year OS: 52% versus 27%. CRT was in-
dependent positive prognostic factor for resection rate, local control. Tumor volume did not
reach significance for any of the end points. Lenght of chemotherapy cycles (three or five days)
did not reach significance for any of the endpoints. Toxicity was acceptable in both groups.
CRT had best outcome in LC: 68% versus 42% in HART; and 25% in CFRT. Five-year OS was
much better in CRT than in CFRT: 52% versus 17%. Conclusions: The results of treatment de-
pend on performance status, patients age, tumor mobility and unresectability based on earlier
laparotomy. The lack of influence of the tumor volume on all endpoints indicates the need for
radical neoadjuvant treatment independently of tumor volume and underlines the key role of a
proper surgical treatment. In patients not suitable for CRT, HART is optimal strategy for its bet-
ter efficacy than CFRT. Research Sponsor: None.

134 Poster Session

BREAKWATER safety lead-in (SLI): Encorafenib + cetuximab (EC) ±
chemotherapy for first-line (1L) treatment (tx) of BRAF V600E-mutant
(BRAFV600E) metastatic colorectal cancer (mCRC). First Author: Scott
Kopetz, MD Anderson Cancer Center, Houston, TX
Background: Currently, there are no 1L tx options indicated specifically for patients (pts) with BRAFV600E mCRC.
Based on results of BEACON CRC (NCT02928224), BRAF inhibitor encorafenib + EGFR inhibitor cetuximab was
approved for tx of previously treated pts with BRAFV600E mCRC. BREAKWATER (NCT04607421), an ongoing,
open-label, global, multicenter, randomized phase 3 study, evaluates 1L EC ± chemotherapy for tx of pts with
BRAFV600E mCRC. Here we present preliminary data on safety and pharmacokinetics (PK) from the BREAKWATER
SLI, which aimed to identify the chemotherapy backbone for EC for the phase 3 portion of BREAKWATER. Meth-
ods: SLI inclusion criteria were BRAFV600E mCRC (determined using tumor tissue or blood); evaluable disease
(RECIST v1.1); ≤1 prior systemic tx for mCRC; European Cooperative Oncology Group performance status (ECOG
PS) 0/1; and adequate bone marrow, hepatic, and renal function. Pts previously treated with BRAF/EGFR inhibi-
tors or both oxaliplatin and irinotecan were excluded. Pts received encorafenib 300 mg daily + cetuximab 500
mg/m2 every 2 weeks (Q2W) + either FOLFIRI Q2W or mFOLFOX6 Q2W in 28-day cycles. The primary endpoint
was frequency of dose-limiting toxicities (DLTs). PK were a secondary endpoint. Data cutoff date: Sep 13, 2021.
Results: 57 pts were enrolled (EC + FOLFIRI, n = 30; EC + mFOLFOX6, n = 27). Median (range) age was 57
(28–78) years; 25% were Asian; 65% had ECOG PS 0; 37% had ≥3 organs involved; 58% were treatment naive.
At cutoff date, tx was ongoing in 45 (79%) pts. Median (range) duration of tx for encorafenib in EC + FOLFIRI and
EC + mFOLFOX6 was 15 (0–31) and 14 (0–27) weeks, respectively. One DLT was observed: grade 4 neutropenia
in 1 pt in EC + FOLFIRI. Tx-emergent all-cause serious adverse events (AEs) occurred in 20% and 19% and grade
≥3 AEs in 33% and 56% of pts in EC + FOLFIRI and EC + mFOLFOX6, respectively. The table shows frequent (all
grade in ≥30% pts or grade ≥3 in ≥10% with either tx) tx-emergent all-cause AEs. One pt died due to disease pro-
gression. In EC + FOLFIRI, in the presence of steady-state encorafenib, AUCinf of irinotecan and its active metabo-
lite, SN-38, significantly decreased ~25% and ~40%, respectively, compared with values in the absence of
encorafenib. In EC + mFOLFOX6, oxaliplatin PK was not significantly altered by steady-state encorafenib. Conclu-
sions: Based on these data, BREAKWATER phase 3 will compare EC ± mFOLFOX6 with mFOLFOX6/FOLFOXIRI/
CAPOX ± bevacizumab. Clinical trial information: NCT04607421. Research Sponsor: Pfizer.

AE, n (%)

EC + FOLFIRI
(n = 30)
All grades Grade ≥3

EC + mFOLFOX6 (n = 27)
All grades Grade ≥3

Nausea 13 (43) 0 19 (70) 0
Peripheral sensory neuropathy 2 (7) 0 10 (37) 0
Pyrexia 3 (10) 0 9 (33) 0
Constipation 10 (33) 0 7 (26) 0
Diarrhea 9 (30) 1 (3) 7 (26) 2 (7)
Fatigue 13 (43) 1 (3) 7 (26) 0
Neutrophil count decreased 2 (7) 1 (3) 6 (22) 6 (22)
Neutropenia 1 (3) 1 (3) 6 (22) 3 (11)
Dermatitis acneiform 9 (30) 1 (3) 5 (19) 0

135 Poster Session

Phase II trial of cabozantinib (Cabo) plus durvalumab (Durva) in
chemotherapy refractory patients with advanced mismatch repair proficient/
microsatellite stable (pMMR/MSS) colorectal cancer (CRC): CAMILLA CRC
cohort results. First Author: Anwaar Saeed, Kansas University Cancer
Center, Kansas City, KS
Background: Cabo is an anti-VEGFR2/MET/AXL drug with broad multi-kinase inhibitory spec-
trum. Preclinical and clinical studies in various solid tumors demonstrated favorable immune
modulatory activity of Cabo with clinical synergy seen when combined with PD-1/ PD-L1 inhibi-
tors like Durva. Upon completion of phase Ib gastrointestinal (GI) basket CAMILLA trial evaluat-
ing Cabo + Durva in 30 patients (pts) demonstrating favorable safety & efficacy, the trial was
expanded to phase 2 multi-cohort, multi-center trial of 117 pts. Herein, we report results of the
phase 2 CRC cohort, the first evaluation of cabo + IO in this population. Methods: Pts enrolled
in this cohort were administered Cabo + Durva at the RP2D of 40mg QD and 1500mg IV Q4W
respectively. Enrolled pts must have progressed on 2 or more lines of therapy. Primary outcome
measure was investigator assessed overall response rate (ORR) and secondary outcomes were
rate of treatment related adverse events (TRAE), investigator assessed disease control rate
(DCR), progression free survival (PFS), and overall survival (OS). Subgroup analysis was done in
pts with RAS wild type tumors. Exploratory analysis of pathogenic molecular tumor alterations
using next generation sequencing (NGS) was done in pts who achieved confirmed partial re-
sponse (PRc)/ stable disease (SD) > 6 months. Results: Of the 36 pts enrolled, 29 (16F, 13M)
were evaluable for efficacy. Median age 57 years (27-76). 90% (26) had ECOG of 1. All had
pMMR/MSS, 41% (12) had RAS wild type tumors, and 6.9% (2) had HER2 amplification.
52% (15) had received ≥ 3 lines of therapy. All had metastases at ≥ 3 sites and 79% (23) me-
tastases in the liver. Among 36 pts evaluable for safety, treatment related serious adverse
events (SAEs) occurred in 31% (11/36). Most common TRAEs were grade 1-2 fatigue (53%),
nausea (42%), diarrhea (36%), anorexia (31%), hand-foot syndrome (22%), & hypertension
(16%). Grade ≥ 3 immune-related adverse events (IRAE) occurred in 16.6% (6/36). Efficacy
analysis revealed an ORR 27.6% (8/29); PRc 21% (6/29); DCR 86.2% (25/29); median DOR
was not reached (NR); median PFS 4.4 months; 6-month PFS 28% & median OS 9.1 months.
In the RAS wild type subgroup, ORR (PRc) was 50.0%; DCR 83.3%; median PFS 6.3 months
and median OS was NR. Of the 7 pts who achieved PRc/SD > 6 months, one had KRAS G12V
tumor mutation along with mutations in ARID1A & IDH1. Remaining pts had RAS wild type tu-
mors & among those, the following NGS alterations were detected: 1 HER-2 amplification, 1
MET amplification, & 2 alterations in ATM. Conclusions: Cabo + Durva demonstrated promising
efficacy and was fairly tolerated without new safety signals in heavily treated pMMR/MSS CRC
pts. These encouraging results warrant further evaluation of this regimen in a randomized set-
ting as salvage therapy in pMMR/MSS CRC. Clinical trial information: NCT03539822.
Research Sponsor: AstraZeneca and Exelixis.

136 Poster Session

Clinical significance and biomarker potential of MGMT protein measurement
in colorectal cancer. First Author: Janie Yue Zhang, Yale New Haven
Health System, New Haven, CT
Background: O6-methylguanine DNA methyltransferase (MGMT) is the principal repair mecha-
nism of DNA damage created by alkylating agents. Approximately 40% of colorectal cancers
(CRC) exhibit MGMT promoter hypermethylation, expected to result in gene silencing. The role
of MGMT as a biomarker is poorly understood, and quantitative measurement of MGMT protein
has not been performed in CRC. We hypothesized that altered tumor MGMT would affect DNA
damage response, modulate adaptive anti-tumor immune responses, and influence survival in
CRC. Methods:We used multiplexed quantitative immunofluorescence (QIF) to study 4 clinical-
ly annotated retrospective patient cohorts treated from 2000 to 2017 at Yale, consisting of
400 formalin-fixed paraffin-embedded CRC cases represented in tissue microarray format.
These included paired tumors and adjacent non-tumor colonic mucosa (n = 112 pairs in Cohort
1), paired primary CRC and lymph node metastases (n = 31 pairs in Cohort 2), and 2 cohorts
with primary stage I-IV tumors (n = 250 in Cohort 3; n = 150 in Cohort 4). We established a
QIF panel for simultaneous, localized measurement of DAPI (all cells), cytokeratin (CK; tumor
epithelial cells), MGMT, cH2AX (DNA damage response), and CD8. The measurement of fluo-
rescent signals in CK-positive tumor cells or CK-negative stromal cells was achieved using co-
localization strategies and the AQUA QIF platform. Results: We identified lower MGMT protein
levels in CRC cells than in non-tumor colonic epithelium (p < 0.0001), and in lymph node me-
tastases compared to paired primary CRC tumors (p = 0.0411). Using the visual detection
threshold, tumor selective MGMT protein downregulation was identified in 20% of cases in Co-
horts 3 and 4. Microsatellite instability-high (MSI-H) cases showed decreased tumoral MGMT
protein compared to microsatellite stable (MSS) cases (p = 0.002). In Cohorts 3 and 4, low tu-
moral MGMT was consistently associated with increased CD8+ tumor infiltrating lymphocytes
(p = 0.0472; p = 0.0002). The association between MGMT and cH2AX was inconsistent. The
association between MGMT and CD8 was significant only in MSS cases (p = 0.0001) but not in
MSI-H cases (p = 0.0979), supporting that the effect is not driven by MSI-H status. Tumor-se-
lective MGMT downregulation evidenced by a low tumor-to-stroma ratio was associated with im-
proved progression-free survival and overall survival in both Cohorts 3 and 4, but statistical
significance was only seen in Cohort 3. Conclusions: MGMT protein downregulation occurs in
20% of CRCs and is associated with increased adaptive anti-tumor immune responses, mis-
match repair (MMR) deficiency and better prognosis. MGMT deficiency may alter DNA repair in
tumor cells and mediate the accumulation of antigenic mutations or neopeptides, independent
from MMR status. Our results support a biomarker role of MGMT protein and suggest a role for
immunotherapy combinations in MGMT deficient tumors. Research Sponsor: U.S. National In-
stitutes of Health.
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137 Poster Session

Clinical significance of Bacteroides fragilis as potential prognostic factor in
colorectal cancer patients. First Author: Yuriko Matsumiya, University of
Chile and TMDU Joint Degree Doctoral Program in Medical Sciences with
Mention of a Medical Specialty, Tokyo Medical and Dental University,
Bunkyo-Ku, Tokyo, Japan
Background: Bacteroides fragilis (B. fragilis) is an obligate anaerobe and generally acts as anti-
inflammatory manner on the intestinal tract. Enterotoxigenic Bacteroides fragilis (ETBF), a sub-
type of B. fragilis, produces Bacteroides fragilis toxin (BFT) leading to either asymptomatic
chronic colonic inflammation or colonic tumor formation. However, the impact of B. fragilis
and ETBF on colorectal cancer (CRC) prognoses still remains unclear. We tested whether the
presence of B. fragilis and ETBF affect clinical outcome in CRC patients who underwent cura-
tive surgery.Methods:We obtained 197 pairs of matched FFPE samples from colorectal cancer-
ous and adjusted non-cancerous tissues of patients with stage II and III CRC who underwent
curative resection between 2014 and 2016. Quantitative analyses of B. fragilis and ETBF in
the colon tissues were performed using quantitative PCR with primers, 16S rRNA for B. fragilis
and bft DNA, respectively. Recurrence-free survival (RFS) and overall survival (OS) were ana-
lyzed using Kaplan-Meier curves, log-rank test, and Cox proportional hazards regression. Re-
sults: Among 197 patients, 16S rRNA for B. fragilis DNA and bft DNA were detected in 120
patients (60.9%) and 12 patients (6.1%), respectively. B. fragilis-positive patients had better
RFS (5-y RFS rate: 81.4% vs. 73.4%, HR0.59, 95% CI: 0.31-1.12, p =0.10) and OS (5-y OS
rate: 88.9% vs 78.3%, HR0.53, 95% CI: 0.26-1.11, p =0.091) compared with B. fragilis-
negative patients though statistically not significant. In multivariable analysis for RFS, B. fragi-
lis-positive remained as an independent prognostic factor (HR0.53, 95% CI: 0.28-0.99, p
=0.049) along with tumor depth T4 and Stage III, while there was no significance in OS. No
significant differences were observed between ETBF and nontoxigenic B. fragilis in patients’
characteristics and clinical outcomes. Conclusions: Our findings suggest that the presence of B.
fragilis may predict outcome especially RFS in patients with curatively resected stage II and III
CRC. Further research are warranted to explore whether B. fragilis status could be involved in a
novel prediction model for outcome in early-stage CRC and develop probiotics treatments to
prevent recurrence. Research Sponsor: None.

138 Poster Session

A pilot study to reliably measure the tissue concentration of mitomycin C
after hyperthermic intraperitoneal chemotherapy in patients with
gastrointestinal malignancies. First Author: Isaac Kriley, Advocate Aurora
Health, Milwaukee, WI
Background: HIPEC with MMC is a treatment for gastrointestinal cancers metastatic to the peri-
toneal cavity. The pharmacokinetics of MMC in plasma, peritoneal fluid, and urine are de-
scribed. The amount of MMC in intraabdominal tissues after HIPEC are not well described. The
aim of this study is to evaluate if MMC concentrated in tissue samples after HIPEC by high per-
formance liquid chromatography (HPLC) from patients with gastrointestinal neoplasms. Meth-
ods: HIPEC was performed at 40�C with 40mg of MMC for 90 minutes, after which the
peritoneal cavity was flushed, anastomoses created as needed, and the wound closed. Eligible
patients were treated at a single institution, ≥18 years old, and underwent HIPEC with MMC.
Samples were taken of the omentum, peritoneum, liver core biopsy, tumor, and mesenteric fat
before and after HIPEC. All patients signed informed consent. Samples were frozen in liquid ni-
trogen, minced, and sonicated in 500mL of phosphate buffered saline. The homogenized sam-
ples were centrifuged, and the supernatant was analyzed by HPLC for MMC. The HPLC was
performed using a Dionex Ultimate 3000. Analysis was performed with a Kinetex - 5mm Biphe-
nyl 100A 150 x 4.6mm column. MMC was detected with a Diode Array Detector 3000 with
fixed UV at 365nm, 280nm, 254nm, and 210nm. The mobile phase used isocratic 40% aceto-
nitrile and 60% water at 0.5 ml/min. The analysis volume was 10mL. Samples were blinded pri-
or to analysis and analyzed in triplicate. Results: Thirteen patients were enrolled, 11 were
female, the average age was 57 years (range: 30 85). Diagnoses were low-grade appendiceal
mucinous neoplasm (7), high-grade appendiceal mucinous neoplasm (1), appendiceal adeno-
carcinoma (1), colon adenocarcinoma (1), colon mucinous adenocarcinoma (1), peritoneal me-
sothelioma (1), and small bowel mucinous adenocarcinoma (1). Complete tissue samples were
available for 10 patients. Two patients had complete cytoreduction and did not have tumor for
analysis after HIPEC. One patient refused liver biopsy. MMC was not detected in any sample
prior to HIPEC. After HIPEC, MMC was most often detected in peritoneum (12 of 13 cases)
and tumor (9 of 11). MMC was less often detected in omentum (5 of 13), mesenteric fat (2 of
13), or liver (1 of 12). Conclusions: MMC concentrated in 92% of peritoneal samples, 82% of
tumor samples, and less often in liver tissue. MMC is hydrophilic which may contribute to the
low detection rates in omentum and mesenteric fat. A reliable method to measure MMC con-
centration in normal and malignant tissues is novel and may have clinical implications. Our
next steps are to expand the cohort of patients and evaluate whether tissue concentration is as-
sociated with clinical outcomes. Research Sponsor: None.

139 Poster Session

Deep learning analysis of the adipose tissue and the prediction of prognosis in
colorectal cancer. First Author: Anqi Lin, Zhujiang Hospital of the
Southern Medical University, Guangzhou, China
Background: Colorectal cancer (CRC) is the third most common type of cancer and has a poor
prognosis and high recurrence rate. Research has shown that the lipid microenvironment sur-
rounding tumors is closely associated with the occurrence, development, and metastasis of
CRC. Recently, advances in artificial intelligence have greatly improved the accuracy of models
for CRC prognosis and survival analysis. Methods: According to pathological images from the
National Center for Tumor diseases(NCT), the University Medical Center Mannheim(UMM) da-
tabase and the ImageNet data set, a model called VGG19 was pre-trained. A deep convolution-
al neural network(CNN), VGG19CRC, was trained by the migration learning method. According
to the VGG19CRC model, adipose tissue scores were calculated for TCGA-CRC hematoxylin and
eosin(H&E) images and images from patients at Zhujiang Hospital of Southern Medical Univer-
sity and First People’s Hospital of Chenzhou. Kaplan-Meier(KM) analysis was used to compare
the overall survival(OS) of patients. The XCell and MCP-Counter algorithms were used to evalu-
ate the immune cell scores of the patients. Gene set enrichment analysis(GSEA) and single-
sample GSEA(ssGSEA) were used to analyze upregulated and downregulated pathways. Results:
In TCGA-CRC, patients with high-adipocytes(high-ADI) CRC had significantly shorter OS times
than those with low-ADI CRC. In a validation queue from Zhujiang Hospital of Southern Medi-
cal University(Local-CRC1), patients with high-ADI had worse OS than CRC patients with low-
ADI. In another validation queue from First People’s Hospital of Chenzhou(Local-CRC2), pa-
tients with low-ADI CRC had significantly longer OS than patients with high-ADI CRC. In sub-
group analysis, ADI could be used as a prognostic marker for patients with colon
adenocarcinoma(COAD) and rectum adenocarcinoma(READ), as well as male and female CRC
patients. Among these subgroups, patients with lower ADI also had significantly improved OS.
Compared with the low-ADI group, high-ADI patients had significantly decreased CD8+ T cells,
T cells,and monocytes in the tumor immune microenvironment(TIME), while M2 macrophages
were significantly increased. According to the GSEA and ssGSEA analyses, pathways mediating
anti-tumor immunity were significantly downregulated in the high-ADI group, while some onco-
genic signaling pathways were significantly upregulated. Conclusions: We developed a deep
convolution network to segment various tissues from pathological H&E images of CRC and au-
tomatically quantify ADI. This allowed us to further analyze and predict the survival of CRC pa-
tients according to information from their segmented pathological tissue images, such as tissue
components and the tumor microenvironment. Furthermore, we found that ADI may also pre-
dict OS in CRC patients and among the subgroups. Research Sponsor: None.

140 Poster Session

Association of multiplex-immunofluorescence (m-IF) and gene expression
signature with prognosis and bevacizumab (bev) treatment outcomes in NRG
oncology/NSABP C-08: Implications for combining immune checkpoint
blockade (ICB) and bev. First Author: Katherine L. Pogue-Geile, NSABP/
NRG Oncology, Pittsburgh, PA
Background: NRG Oncology/NSABP C-08 tested the efficacy of adding bev to mFOLFOX in pa-
tients (pts) with stage II or III colon cancer. In an unplanned analysis we showed that MMR sta-
tus was predictive of bev benefit with dMMR pts receiving statistically significant bev benefit.
More recently, we showed that immune cells and immune checkpoint proteins have differential
effects on prognosis and bev benefit in C-08 (ASC0 2021). As part of a preplanned secondary
objective of an NCTN-CCSC approved protocol, we tested the association of VEGFR, VEGFA,
and CD31, with clinical outcomes and treatment benefit in dMMR and pMMR pts enrolled in
C-08. To determine what subset of pts within C-08 received bev benefit, we tested the 10-gene
IFNÇ signature (Ayers et al 2017), which has been shown to associate with response to ICB in
other studies. Methods: VEGFR, VEGFA, and CD31 were quantitated in tumors from C-08 pts
(N=1,485) using m-IF and the Vectra Pathology System and inForm software. Gene expression
data of C-08 (n=387) via DASLR microarrays was used to test the IFNÇ signature for associa-
tion with bev benefit in dMMR and pMMR pts. All markers were tested for associations with
prognosis and bev benefit in dMMR and pMMR pts using recurrence-free interval, median cut
points, and Cox models. Results: VEGFR, VEGFA, and CD31 were not prognostic in the total
C-08 cohort nor in dMMR or pMMR subsets. However, high VEGFR was associated with bev
benefit in dMMR pts p=0.0012, HR=0.08 [95% CI; 0.025-0.224], n=117) but not in pts with
pMMR (n=555) (int p=0.03). Pts whose tumors showed higher expression of the IFNÇ signa-
ture had a better prognosis than did pts with a low signature. Importantly, in the entire C-08 co-
hort with available DASL data, pts with low IFNÇ signatures received bev benefit (p=0.034,
HR=0.59 [95% CI: 0.36-0.97], n=211). When low IFNÇ tumors were further split by MMR sta-
tus both dMMR and pMMR pts showed a trend to receive bev benefit, however, numbers of pts
were too small to make firm conclusions (dMMR no bev vs. bev p=0.02, n=11; pMMR no bev
vs. bev, p=0.051, n=167). Conclusions: High VEGFR is associated with bev benefit in dMMR
pts. In agreement with other studies, we observe that the IFNÇ signature is associated with a
good prognosis in C-08, however, unique to this study is the observation that IFNÇ low is asso-
ciated with bev benefit in the entire C-08 cohort. The association of high IFNÇ signature with
ICB response seen in several other studies, plus our observation that low IFNÇ is associated
with bev benefit in C-08, suggests that bev and ICB are most efficacious on different subsets of
pts. Current clinical trial, GI-004, is testing the efficacy of the bev + atezolizumab combina-
tion. Examination of these markers may be informative. Support: PA DOH, U10CA-180868,
-180822, -196067, Genentech, Sanofi; NSABP Clinical trial information: 00096278.
Research Sponsor: U.S. National Institutes of Health, PA DOH; Genentech; Sanofi; NSABP.
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141 Poster Session

Ensemble voting decreases false positives in AI second-observer reads for
detecting colorectal cancer. First Author: Brandon Salinel, Banner MD
Anderson Cancer Center, Gilbert, AZ
Background: Colorectal cancer (CRC) is the second leading cause of cancer-related deaths, and
survival can be improved if early, suspect imaging features on CT of the abdomen and pelvis
(CTAP) can be routinely identified. At present, up to 40% of these features are undiagnosed on
routine CTAP, but this can be improved with a second observer. In this study, we developed a
deep ensemble learning method for detecting CRC on CTAP to determine if increasing agree-
ment between ensemble models can decrease the false positives detected by artificial intelli-
gence (AI) second-observer. Methods: 2D U-Net convolutional neural network (CNN) containing
31 million trainable parameters was trained with 58 CRC CT images from Banner MD Anderson
(AZ) and MD Anderson Cancer Center (TX) (51 used for training and 7 for validation) and 59
normal CT scans from Banner MD Anderson Cancer Center. 20 of the 25 CRC cases from pub-
lic domain data (The Cancer Genome Atlas) were used to evaluate the performance of the mod-
els. The CRC was segmented using ITK-SNAP open-source software (v. 3.8). To apply the deep
ensemble approach, five CNNmodels were trained independently with random initialization us-
ing the same U-Net architect and the same training data. Given a testing CT scan, each of the
five trained CNN models was applied to produce tumor segmentation for the testing CT scan.
The tumor segmentation results produced by the trained CNN models were then fused using a
simple majority voting rule to produce consensus tumor segmentation results. The segmenta-
tion was analyzed by the percentage of correct detection, the number of false positives per
case, and the Dice similarity coefficient (DSC). If parts of the CRC were flagged by AI, then it
was considered correct. A detection was considered false positive if the marked lesion did not
overlap with any CRC; contiguous false positives across different slices of CT image were con-
sidered a single false positive. DSC measures the quality of the segmentation by measuring the
overlap between the ground-truth and AI detected lesion. Results: Our results showed that in-
creasing the agreement between the 5 models dramatically decreases the number of false posi-
tives per CT at the expense of slight decrease in accuracy and DSC. This is described in the
table. Conclusions: Our results show that AI-based second observer can potentially detect CRC
on routine CTAP. Although the initial result yields high false positives per case, ensemble vot-
ing is an effective method for decreasing the false positives with a slight decrease in accuracy.
This technique can be further improved for eventual clinical application. Research Sponsor:
None.

Pilot results of AI-second observer for CRC detection.

Voter Agreement Accuracy False Positives DSC Histogram Peak

One-Voter 80% 22 0.25-0.5
Two-Voter 60% 7.6 < 0.25
Three-Voter 30% 3.7 0

142 Poster Session

Comparison of segmentation methods to improve throughput in annotating
AI-observer for detecting colorectal cancer. First Author: Brandon Salinel,
Banner MD Anderson Cancer Center, Gilbert, AZ
Background: Colorectal cancer (CRC) is the second leading cause of cancer-related deaths, and
its outcome can be improved with better detection of incidental early CRC on routine CT of the
abdomen and pelvis (CTAP). AI-second observer (AI) has the potential as shown in our compan-
ion abstract. The bottleneck in training AI is the time required for radiologists to segment the
CRC. We compared two techniques for accelerating the segmentation process: 1) Sparse anno-
tation (annotating some of the CT slice containing CRC instead of every slice); 2) Allowing AI to
perform initial segmentation followed by human adjustment. Methods: 2D U-Net convolutional
neural network (CNN) containing 31 million trainable parameters was trained with 58 CRC CT
images from Banner MD Anderson (AZ) and MD Anderson Cancer Center (TX) (51 used for
training and 7 for validation) and 59 normal CT scans from Banner MD Anderson Cancer Cen-
ter. Twenty of the 25 CRC cases from public domain data (The Cancer Genome Atlas) were
used to evaluate the performance of the models. The CRC was segmented using ITK-SNAP
open-source software (v. 3.8). For the first objective, 3 separate models were trained (fully an-
notated CRC, every other slice, and every third slice). The AI-annotation on the TCGA dataset
was analyzed by the percentage of correct detection of CRC, the number of false positives, and
the Dice similarity coefficient (DSC). If parts of the CRC were flagged by AI, then it was consid-
ered correct. A detection was considered false positive if the marked lesion did not overlap with
CRC; contiguous false positives across different slices of CT image were considered a single
false positive. DSC measures the quality of the segmentation by measuring the overlap between
the ground-truth and AI detected lesion. For the second objective, the time required to adjust
the AI-produced annotation was compared to the time required for annotating the entire CRC
without AI assistance. The AI-models were trained using ensemble learning (see our companion
abstract for details of the techniques). Results: Our results showed that skipping slices of tumor
in training did not alter the accuracy, false positives, or DSC classification of the model. When
adjusting the AI-observer segmentation, there was a trend toward decreasing the time required
to adjust the annotation compared to full manual segmentation, but the difference was not sta-
tistically significant (Table; p=0.121). Conclusions: Our results show that both skipping slices
of tumor as well as starting with AI-produced annotation can potentially decrease the effort re-
quired to produce high-quality ground truth without compromising the performance of AI.
These techniques can help improve the throughput to obtain a large volume of cases to train AI
for detecting CRC. Research Sponsor: None.

Annotation Technique Median Time (min:sec)

Manual 13:45
Ensemble 1 8:02
Ensemble 2 7:41

143 Poster Session

The role of germline polymorphisms in genes involved in the antioxidant
system to predict the efficacy of cetuximab for patients with metastatic
colorectal cancer (mCRC) enrolled in FIRE-3 trial. First Author: Hiroyuki
Arai, Division of Medical Oncology, USC Norris Comprehensive Cancer
Center, Keck School of Medicine, Los Angeles, CA
Background: Reactive oxygen species activate RAS/MAPK signaling either through
inactivation of phosphatases or by direct oxidation of kinases. We hypothesized
that functional genetic variants in genes involved in the antioxidant system may
be associated with the efficacy of cetuximab in mCRC patients. Methods: We ana-
lyzed genomic and clinical data from FIRE-3, a phase III trial which compared ce-
tuximab and bevacizumab in combination with FOLFIRI in untreated mCRC
patients. Genomic DNA extracted from blood samples was genotyped using an
OncoArray (Illumina, Inc., San Diego, CA, USA). Candidate 13 functional single
nucleotide polymorphisms (SNPs) (TXN rs2301242, TXN rs2301241, TXN2
rs4821494, TXN2 rs9619611, TXN2 rs59841625, CAT rs7943316, CAT
rs564250, CAT rs11604331, CAT rs1001179, CAT rs769217, GPX4
rs757229, GPX4 rs4807542, and GPX4 rs713041) were tested for association
with progression-free survival and overall survival (OS), using log-rank test and
Cox proportional hazards model. To confirm the predictive value, the treatment-
by-SNP interaction was tested. Results: A total of 236 patients were available for
the SNP analyses (cetuximab arm, n = 129; bevacizumab arm, n = 107). In the
cetuximab arm, two SNPs were significantly associated with clinical outcomes in
univariate analyses: TXN2 rs4821494 (T/T vs any G allele, hazard ratio [HR] on
OS = 2.17, 95% confidence interval [CI] = 1.04–4.56, log-rank p = 0.04) and
GPX4 rs4807542 (G/G vs any A allele, HR on OS = 2.04, 95% CI = 1.05–3.98,
log-rank p = 0.03). Multivariate analysis confirmed the significance in TXN2
rs4821494 (T/T vs any G allele, HR on OS = 2.47, 95% CI = 1.06–5.72, p =
0.03). In the bevacizumab arm, univariate analyses did not detect any significant
associations between the SNPs and clinical outcomes. Treatment-by-SNP inter-
action test showed the significant predictive value of TXN2 rs4821494 in terms
of OS (p = 0.03). Conclusions: TXN2 rs4821494 involved in the antioxidant sys-
tem may predict the efficacy of cetuximab, in comparing with bevacizumab, in
the first-line treatment of mCRC. Our novel findings warrant further validation
studies. Research Sponsor: National Cancer Institute, Gloria Borges WunderGlo
Foundation, Dhont Family Foundation, Daniel Butler Memorial Fund, Victoria and
Philip Wilson Research Fund, and San Pedro Peninsula Cancer Guild.

144 Poster Session

Tumor microbiome variation in young versus average onset colorectal cancer.
First Author: Shimoli V Barot, Cleveland Clinic, Cleveland, OH
Background: The incidence of young onset colorectal cancer (yoCRC) is rising at alarming rates. The gut micro-
biome may be a factor accounting for the increase. We analyzed differences in the intratumoral microbiome of
yoCRC vs average onset CRC (aoCRC) and its clinical impact. Methods: We identified 314 histologically confirmed
cases of stage I-IV CRC that underwent surgical resection at our institution from 2000-2020, diagnosed <50
years of age for yoCRC and >60 years for aoCRC, who consented to a prospective biorepository. 36 cases were ex-
cluded due to nonmalignant, non-adenocarcinoma or metastatic site specimens. Fresh frozen tissue from the pri-
mary tumor with paired adjacent nonmalignant tissue specimens were analyzed. 16S rDNA was isolated and
sequence reads were assigned to genus level amplicon sequence variants in DADA2 and analyzed for alpha and
beta diversity using Phyloseq. Statistical tests included analysis of variance (ANOVA), permutational multivariate
analysis (PERMANOVA), linear regression, and Wilcoxon test. Differential abundance and correlation analysis
were adjusted for sex and ethnicity as confounding factors. Correlation analysis was adjusted with Benjamini
Hochberg correction. Clinical differences were analyzed using Fisher’s exact test. Results: Of the cohort of 278 pa-
tients, 137 had yoCRC (median age 43 years, range 16-49) and 141 had aoCRC (median age 73 years, range 61-
95). yoCRC patients were more likely to have stage III or IV disease at presentation (29% vs 14%, p =0.002; 29%
vs 18%, p =0.024 respectively), left sided tumors (74% vs 58%, p =0.003) and receive neoadjuvant therapy
(29% vs 15%, p =0.004). yoCRC had significantly higher tumor microbial alpha diversity than aoCRC (p
<2.22e�16, Wilcoxon rank-sum test). Beta diversity analysis demonstrated significantly different diversity of gen-
era between the groups (R2=0.12, p =0.001, PERMANOVA). The prevalent taxa identified in both groups were
Lactobacillus, Bacillus and Listeria. Differential abundance analysis (ANOVA, p <0.05) revealed a significant vari-
ation of intratumoral microbiome (Table). Correlation analysis revealed an association of longer overall survival
(OS) with the presence of Akkermansia in yoCRC (R2 =0.36, p <0.001), but not in aoCRC. Conclusions:We found
significant differences between the intratumoral microbiome of yoCRC and aoCRC. In particular, Akkermansia,
considered a healthy gut microbe, was found in greater relative abundance in yoCRC and correlated with improved
OS. Further studies are warranted to understand the nature of association of these microbes with the development
of and outcomes in yoCRC. Research Sponsor: Sondra and Stephen Hardis.

Relative abundance (%) in yoCRC vs. aoCRC.

Genus yoCRC aoCRC p-value

Akkermansia 9.96 7.63 1.05e-12
Bacillus 11.37 13.19 <0.001
Listeria 11.18 12.47 0.003
Enterococcus 6.09 6.69 0.028
Escherichia/Shigella 2.64 3.64 0.029
Pseudomonas 3.98 3.43 0.001
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Encorafenib, cetuximab, and cytotoxic chemotherapy combinations in
BRAFV600E CRC murine models. First Author: Melanie Nicole Woods,
University of Texas MD Anderson Cancer Center, Houston, TX

Background: Based on promising results from latest trials, a crucial point is
to evaluate whether encorafenib (E) plus cetuximab (C), alone or in combi-
nation with chemotherapy, can improve clinical outcomes relative to current
standard of care in previously untreated BRAFV600E mutant mCRC. Consid-
ering the high number of BRAFV600E mutant mCRC patients who will never
receive a second-line treatment, the rationale of this strategy is to maximize
treatment outcome within the first-line setting. Methods: We performed an
in vivo study using human BRAFV600E CRC cell line-derived xenografts in
nude mice. We evaluated the efficacy of encorafenib (E) + cetuximab (C),
FOLFOX, and FOLFIRI, both as individual regimens and in combinations.
Mice were treated for 3 weeks and followed for an additional 8 weeks to
evaluate durability of tumor control. Additionally, we validated our findings
using 3 BRAFV600E mutated patient derived xenografts. Tumors progressing
on single agent and combined treatment were profiled by RNA sequencing,
protein extraction for RPPA/Western blot, and establishment of in vitro pri-
mary cell cultures for further analyses. Results: Our study showed across all
4 models both FOLFOX and FOLFIRI, each in combination with encorafenib
plus cetuximab, having greater efficacy than encorafenib plus cetuximab or
either chemotherapy alone. No significant change in toxicity was seen with
the addition of chemotherapy. Interestingly, in the one model with long term
treatment, FOLFOX + E +/- C performed greatest over the long-term, with
significant endpoint separation against all other treatment arms (P < 0.05).
Conclusions: Taken together, results from our study suggest that the addition
of chemotherapy to BRAF+EGFR targeted therapy can further increase the
magnitude of response in BRAFV600E mCRC and is a promising combination
now being explored clinically. Additionally, this research will substantially
contribute to our understanding of the genetic and molecular bases of resis-
tance to target therapies and chemo-based approach in BRAFV600Econtext.
Research Sponsor: U.S. National Institutes of Health.

146 Poster Session

Analysis of tumor-associated macrophages’ heterogeneity in colorectal
cancer patients using single-cell RNA-seq data. First Author:
Yulia Innokenteva Nussbaum, University of Missouri-Columbia, Institute
for Data Science & Informatics, Columbia, MO
Background: Colorectal cancer (CRC) is one of the deadliest malignancies worldwide.
Though immune checkpoint inhibition has proven effective for a number of other tu-
mors, it offers benefits in only a small group of CRC. In general, heterogenous cell
groups in the tumor microenvironment (TME) are considered as the major barrier for un-
veiling the causes of low immune response. Therefore, deconvolution of cellular compo-
nents in highly heterogeneous microenvironments is crucial for understanding those
mechanisms. Single cell sequencing technology revolutionized TME research enabling
profiling cells in high resolution. Methods: We have analyzed scRNA-seq data from 23
CRC patients with pre-treatment primary tumors using Seurat V3 pipeline. To investi-
gate intercellular ligand-receptor interactions, we used CellPhoneDB and CellChat
methods. The results of two independent analyses showed 4 CRC samples with no
SPP1-CD44 interaction. It is known, that OPN which is the protein encoded by SPP1
gene, binds to CD44 and can cause cell survival, proliferation, and angiogenesis. Inter-
estingly, analysis of the cellular composition of all 23 samples did not reveal differences
in SPP1+ macrophages’ content for those 4 “no SPP1-CD44” samples. To investigate
the mechanisms that could cause differences in SPP1-CD44 expression across the
samples, we analyzed developmental trajectories of single cells using Slingshot trajecto-
ry inference method. Results: Ligand-receptor interactions analysis revealed 4 CRC sam-
ples that lacked SPP1-CD44 interaction that is known to be responsible for tumor
progression in CRC. But the proportion of SPP1+ cells was not significantly different in
those 4 samples compared to other samples. Trajectory inference analysis showed that
the cells from “no SPP1-CD44” samples had high expression of anti-inflammatory mac-
rophage markers in the end of the trajectory. While cells from “high SPP1-CD44” sam-
ples had high expression of pro-inflammatory macrophage markers at the same point.
Conclusions: Based on our data-driven study, we suggest that SPP1+ macrophages’ het-
erogeneity may affect SPP1-CD44 interaction. Thus, targeting SPP1+ macrophages
that have anti-inflammatory phenotype can potentially interrupt SPP1-CD44 interaction
and therefore reduce tumor progression and immune suppression. Research Sponsor:
Career Development Award #IK2-BX004346-01A1 from the United States (US) De-
partment of Veterans Affairs Biomedical Laboratory Research.

147 Poster Session

High-risk gene expression in colorectal liver metastasis: Potential for novel
therapies. First Author: Caroline Medin, Winship Cancer Institute, Emory
University, Atlanta, GA
Background: Over half of patients with colorectal cancer (CRC) develop liver metastases. While
immunotherapy is an emerging treatment of solid tumors, its use among CRC patients is limit-
ed. Furthermore, gene expression patterns of liver-specific CRC metastases remain unclear.
The purpose of this study was to identify a high-risk gene expression profile for patients with co-
lorectal liver metastasis (CRLM) to better inform prognosis and development of novel targeted
therapies. Methods: Fifty-three FFPE CRLM samples from patients who underwent complete
metastatectomy from 2009-2017 were examined. Expression profiling of extracted RNA was
performed using NanoString Immuno-Oncology (IO360) 750-gene panel. Statistical analyses
using cutoffs of absolute log 2-fold change≥1.5 and p-value≤0.05 were performed. Patients
were analyzed by extremes of outcomes: survival time in the lowest quartile compared to those
still alive at last follow-up. Results: Eight differentially expressed genes were associated with
poor survival. Overexpressed genes included IL6R, CXCL2, C7, MGMT, PCK2, CSF1 and
LILRB4 (Table). PLA2G2A was under-expressed. Conclusions: This study demonstrates differ-
ential gene expression associated with poor survival among patients with CRLM. Specific genes
of interest include IL6R, MGMT, CSF1 and LILRB4. IL6R is a known effector in tumor prolifer-
ation via IL-6 signaling from tumor-associated macrophages, myeloid-derived suppressor cells
(MDSCs) and T-cells. MGMT repairs alkylating DNA damage and is implicated in carcinogene-
sis and response to chemotherapy. CSF1 promotes macrophage differentiation to M2 pheno-
type, suppressing inflammation and anti-tumor defense mechanisms. LILRB4 activation via
MDSCs leads to T-cell inhibition. These overall suggest a myeloid-dominant tumor immune mi-
croenvironment and represent important potential therapeutic targets. Next steps include per-
forming immunohistochemistry to validate findings at the protein level and investigate the
tumor intrinsic role using human cell lines. Research Sponsor: U.S. National Institutes of
Health.

Overexpressed genes associated with poor survival (25th Percentile).

Gene
Log 2-Fold
Change p-value Function

IL6R 2.26 0.034 Promotes cellular proliferation
CXCL2 1.89 0.009 Promotes angiogenesis, cancer metastasis
C7 1.76 0.045 Component of membrane attack complex for cell death
MGMT 1.73 0.034 Repair of alkylating DNA damage
PCK2 1.62 0.034 Gluconeogenesis, anabolic metabolism, cellular proliferation
CSF1 1.6 0.028 Regulates macrophage differentiation to M2 phenotype
LILRB4 1.58 0.032 Activates myeloid-derived suppressor cells to inhibit T-cell activation

& proliferation

IL6R: Interleukin-6 receptor; CXCL2: Chemokine ligand 2; C7: Complement Component 7; MGMT: O6-meth-
ylguanine-DNA methyltransferase; PCK2: Phosphoenolpyruvate carboxykinase 2; CSF1: Colony Stimulating
Factor 1; LILRB4: Leukocyte Immunoglobulin-like Receptor Subfamily B-4.

148 Poster Session

The association between tumour sidedness, clinicopathological
characteristics and outcomes in patients undergoing curative resection for
colon cancer. First Author: Allan Matthew Golder, Academic Unit of
Surgery, Glasgow, United Kingdom
Background: Right-sided colon cancer is associated with worse outcomes than left-sided disease, likely due to an
association between tumour/host factors and tumour sidedness. The present study analyses the association be-
tween tumour sidedness, clinicopathological features and common mutations to better understand this discrepan-
cy in outcomes. Methods: The association between tumour sidedness, clinicopathological characteristics and
survival was examined within a cohort of patients undergoing curative surgery for TNM I-III colon cancer. Results:
3,419 patients were identified. 54% of cases were right-sided and associated with worse 3-year OS/CSS. On mul-
tivariate analysis for clinical factors: sex (OR 0.63), Systemic Inflammatory Grade (SIG), anaemia and differentia-
tion (OR 0.80/0.31/0.57) were associated with T3 cancer sidedness and: sex, anaemia and differentiation (OR
0.61/0.46/0.57) were associated with T4 cancer sidedness. On further MVA including mutational factors anae-
mia/BRAF status remained significant in T3/T4 cancer respectively (OR 0.08/0.09). BRAF mutant status was as-
sociated with SIG in all patients/T3 disease (p=0.046/0.016). Conclusions: Worse outcomes seen in right-sided
colon cancer are likely explained predominantly by factors including tumour stage, SIG, anaemia and BRAF muta-
tional status. BRAF mutations are associated with the Systemic Inflammatory Response and further research is re-
quired to better understand this relationship taking into the tumour microenvironment, microsatellite instability.
Research Sponsor: None.

a. Clinical factors only

T Stage 3 Colon Cancer T Stage 4 Colon Cancer

Variable OR (95% CI) P OR (95% CI) P

Age - 0.652 - 0.118

Sex 0.63
(0.46-0.85)

0.003 0.61
(0.39-0.95)

0.029

SIMD - - - 0.427

Smoking - - 0.76
(0.57-1.03)

0.073

SIG 0.80
(0.65-0.98)

0.035 - 0.259

Anaemia 0.31
(0.23-0.42)

<0.001 0.46
(0.29-0.71)

0.001

Differentiation 0.57
(0.38-0.85)

0.006 0.57
(0.34-0.94)

0.029

b. Clinical and Mutational Factors
Variable T Stage 3 Colon Cancer T Stage 4 Colon Cancer

OR (95% CI) P OR (95% CI) P

Sex - 0.629 - 0.555

Smoking - - - 0.239

SIG - 0.200 - -

Anaemia 0.08
(0.02-0.30)

<0.001 - 0.080

Differentiation - 0.993 - 0.822

BRAF - 0.999 0.09
(0.02-0.52)

0.007

KRAS - 0.153 - -
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149 Poster Session

Microorganospheres as a novel precision oncology platform in colorectal
cancer. First Author: Carolyn Hsu, Duke University, Durham, NC

Background: Patient-derived organoids (PDO) have been shown to have a
high degree of similarity to the original patient tumors. PDO have also been
used to perform high throughput drug screens and shown to correlate with
patient response to therapy. Unfortunately, PDO require too much tissue,
take too long to establish and are too inefficient and costly for adoption into
the clinic. The ideal assay for clinical use would be one that could be per-
formed in less than14 days from a core biopsy to minimize delay in therapy.
We have now circumvented these barriers by leveraging recent technological
advances in emulsion microfluidics and droplet generators to develop Micro-
OrganoSpheres (MOS) that can be established and used to predict drug sen-
sitivity within 14 days of obtaining a biopsy. Methods: 18-gauge core biopsy
specimens from patients with colorectal cancer liver metastasis who subse-
quently received an oxaliplatin based therapy were first obtained. Biopsy
specimens were minced, enzymatically digested and mixed with compo-
nents necessary to generate MOS. The mixture was then processed through
a custom fabricated flow-focusing droplet microfluidic chip in our MOS Gen-
erator Device to generate MOS. After culturing for 8-10 days, MOS were
then used to perform drug screen with oxaliplatin. Results: A total of twelve
CRC biopsies from liver metastasis were obtained and processed to generate
MOS with a success rate of 12/12 (100%). Furthermore, drug screens with
oxaliplatin were performed on all twelve samples with an average time to
drug screen of 10.1 days. We next wanted to determine if there was a corre-
lation between MOS drug sensitivity and patient clinical outcome (ie. time
on treatment). For the first eight patients, MOS was used to predict sensitivi-
ty to oxaliplatin and using a drug sensitivity cut-off of 1 uM, four patients
were predicted to be sensitive to oxaliplatin and four patients were predicted
to be resistant. Three of the four patients predicted to be sensitive to oxali-
platin continue to be on treatment (> 6 months), whereas 3 of the four pa-
tients predicted to be resistant to oxaliplatin progressed on oxaliplatin based
therapy within 8 weeks (sensitivity = 80%, specificity = 100%, positive pre-
dictive value = 100%, negative predictive value = 75%). Conclusions: MOS
can be generated from core biopsies and correlates to time on treatment. Al-
though further studies will need to be conducted, the ability to generate
MOS and perform a drug screen in < 14 days will allow for the development
of a precision oncology platform that can be rapidly used in the clinic to
guide therapy. Research Sponsor: discretionary fund.

150 Poster Session

Effect of fruquintinib on programmed death receptor-1 blockade antitumor
immune responses in colorectal cancer. First Author: Qingli Li, Department
of Oncology, Renji Hospital, School of Medicine, Shanghai Jiaotong
University, Shanghai, China

Background: Programmed death receptor-1 (PD-1) blockade shows little
benefit in the patients with microsatellite-stable colorectal cancer (MSS-
CRC).Fruquintinib, a China-made anti-angiogenic drug, applied for third
line therapy in mCRC. However, the effects of combination of fruquintinib
and PD-1 blockade on MSS-CRC and its relative mechanisms are not well
determined. Methods: Syngeneic xenograft mouse models were establish us-
ing murine MC38 and CT26 colon cancer cells to assess treatment efficacy.
The percentages of immune cells were detected in peripheral blood, spleen
and tumor tissues in tumor-bearing mice by flow cytometry analysis. Angio-
genesis in tumor tissues was detected by immunofluorescence. The safety
of drug treatment was evaluated by histopathology analysis in murine main
organs. The efficacy of combination of fruquintinib and sintilimab were veri-
fied in the treatment of MSS-CRC patients. Results: Our results showed the
combination of fruquintinib and sintilimab exhibited strongest inhibition of
tumor growth and achieved longest survival time in mice bearing MC38 or
CT26 xenograft tumors, compared to fruquintinib and sintilimab alone.
Mechanistically, the combination of fruquintinib and sintilimab reduced an-
giogenesis, reprogramed the vascular structure, enhanced the infiltration of
CD8+T cells, CD8+TNFa+T cells and CD8+IFNc+T cells and reduced the ra-
tios of MDSCs and macrophages in mice. No obvious damage was observed
in main organs in tumor-bearing mice with the combined treatment. More-
over, the treatment of combination of fruquintinib and sintilimab anti-PD-1
antibodies achieved effective response in five refractory advanced MSS CRC
patients. Conclusions: Our results show that combination of fruquintinib and
sintilimab synergistically inhibits CRC growth by alterating antitumor im-
mune microenvironment. Research Sponsor: The project was supported by
National Science Foundation of China (NSFC 81773259,Chinese Society
of Clinical Oncology Foundation (Y-Q201802-073, Y-XD202001-0318),
the Science and Technique Foundation of Henan Province (No.
202102310121 for J.-Z. W), Medical.

151 Poster Session

Gene expression-based personalized prescription of targeted drugs in
colorectal cancer. First Author: Elena Poddubskaya, Vitamed LLC,
Moscow, Russian Federation

Background: Colorectal cancer (CRC) is the fourth most common cancer
worldwide with relatively poor patient survival. Transcriptome assay could
be used to personalize CRC treatment thus complementing standard muta-
tion analysis. Methods: We performed retrospective hybrid experimental and
meta-analysis of CRC patient gene expression data with available progres-
sion-free survival (PFS) information and/or targeted drug response status. In
total we analyzed 243 gene expression profiles from four publicly available
(TCGA and three datasets from Gene Expression Omnibus GSE19860,
GSE19862, GSE104645), and one experimental (PRJNA663280) patient
cohorts. Each gene expression profile was analyzed using bioinformatic sec-
ond-opinion platform Oncobox to calculate balanced drug efficiency scores
(BES) to build personalized ratings of potentially effective targeted drugs.
Area under the ROC curve (AUC) metric and Cox regression analysis were
used to assess Oncobox capacity to predict tumor response and PFS, re-
spectively. Results: Patients from GSE19860 (n = 12), GSE19862 (n =
14), GSE104645 (n = 81) received bevacizumab as monotherapy or in
combination with chemotherapy as the nearest line of treatment after biopsy
collection. Oncobox correctly classified treatment responders vs non-res-
ponders with AUC 0.94, 0.90 and 0.84, respectively. BES value was strong-
ly associated with PFS (HR = 0.53, CI 0.33-0.84, log-rank test p-value
0.0057) in the GSE104645 cohort. However, BES was ineffective for pre-
dicting response and PFS after second-line (after biopsy collection) treat-
ment with cetuximab. BES also predicted treatment response with AUC
0.74 in the TCGA cohort (n = 17) treated with 4 different targeted drugs.
Thirty clinical outcomes were collected for 14 patients from our experimen-
tal cohort PRJNA663280. Patients were treated with 10 different targeted
drugs. BES was an effective biomarker that could predict treatment out-
comes with AUC 0.74 for all lines of therapy and 0.94 for the first line ther-
apy (after biopsy), and could predict PFS after first-line treatment (HR
0.14, CI 0.027-0.73, log-rank test p-value 0.0091). Conclusions: Our re-
sults suggest that RNA profiling in tumor samples may be helpful for person-
alizing prescriptions of targeted therapeutics in CRC. Using recent biopsies
is essential to obtain robust estimates of targeted drugs efficacy. Research
Sponsor: OmicsWay Corp.

152 Poster Session

Comprehensive landscape of BRAF variant classes, clonalities, and
comutations in metastatic colorectal cancer using ctDNA profiling. First
Author: Benny Johnson, University of Texas MD Anderson Cancer Center,
Houston, TX
Background: Although BRAF V600E accounts for the majority of the BRAF mutations in mCRC,
non-V600 BRAF variants have been shown in recent years to represent a distinct molecular
subtype of mCRC. This study provides a comprehensive profile of BRAF V600 and non-V600
variants, their clonalities and co-mutations in mCRC using a large genomic database of circu-
lating tumor DNA (ctDNA). Methods: A systematic analysis of Guardant360 results was per-
formed among ctDNA samples of mCRC patients from September 2014 to May 2021. A
variant was defined as clonal if the mutant allele frequency (MAF) was greater than 50% of the
highest somatic MAF in the sample; otherwise it was defined as subclonal. A previously validat-
ed anti-EGFR exposure score was applied to predict prior anti-EGFR therapies. Co-mutation
analysis was conducted with BRAF, KRAS, NRAS, NF1, ERBB2, PIK3CA and SMAD4. Results:
1,733 out of 14,742 mCRC patients had at least one BRAF variant, including 6.5% of patients
with BRAF V600 variants, 1.1% with class II variants, 1.9% with class III variants, and 3.2%
with unclassified variants. 431 unique BRAF variants were identified in a total of 1,905 BRAF
variants. 70.7% of BRAF V600 variants were clonal while most (56.0%-78.8%) class II, III
and unclassified BRAF variants were subclonal (Table). Patients with non-BRAF V600 variants
tend to be younger and male. The prevalence of BRAF class II and III variants were higher
(2.1% and 3.7%) in patients with predicted prior anti-EGFR exposure compared with patients
predicted to have no prior exposure (0.8% and 1.4%). BRAF variants of all classes are more
likely to be subclonal in patients predicted to have anti-EGFR exposure than those predicted
nonexposed (p <0.05 in all classes, Fisher’s exact test). Among patients with non-BRAF V600
variants, a greater fraction of co-occurring KRAS and NRAS mutations were detected in those
predicted to have prior anti-EGFR exposure. In the patients without predicted EGFR exposure,
BRAF class II and III variants showed a higher rate of co-occurring KRAS mutations (25.6%
and 21.5%) and co-occurring NRAS mutations (5.8% and 2.7%) compared with BRAF V600
variants (2.4% for KRAS and 0.1% for NRAS); however, co-occurring KRAS G12C was only
noted in one patient with a BRAF class II variant. The analysis of outcome data by variant class
will be presented at the meeting. Conclusions: We noted significant differences between BRAF
V600 and class II/III variants using a large genomic database. Within BRAF class II and III var-
iants, the enrichment in patients with predicted anti-EGFR exposure and the high fraction of
co-mutations in KRAS/NRAS suggest a unique therapeutic need for these patients. Research
Sponsor: None.

% of total BRAF variants (% of the class) clonal subclonal

V600 34.3% (70.7%) 14.2% (29.3%)
Class 2 3.2% (37.4%) 5.4% (62.6%)
Class 3 6.6% (44.0%) 8.3% (56.0%)
Unclassified 5.9% (21.2%) 22% (78.8%)
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153 Poster Session

Serial sampling of rectal tumors during radiotherapy: A proof-of-concept
study. First Author: Leia Jones, University of Glasgow, Glasgow, United
Kingdom
Background: Treatment response to neoadjuvant therapy in locally advanced rectal cancer
(LARC) remains heterogenous. Clinicians are guided by pre-treatment clinical assessment
alone in determining neoadjuvant strategy. More must be done to uncover biological mecha-
nisms underpinning response and resistance. We have developed a biospecimen collection pro-
tocol in LARC performing serial sampling of tumors and peripheral blood samples prior to,
during and after treatment to characterize the biological evolution of this heterogenous re-
sponse. Here we present early proof of concept results with a focus on the intra-tumoral im-
mune response relating to radiotherapy (RT). Methods: Patients receiving standard-of-care
neoadjuvant RT were recruited to an ethically approved study between Dec 2018 - Aug 2021.
The protocol consisted of a baseline biopsy and blood sample prior to RT followed by repeat
sampling at 2, 6 and 12wks after Day 1 of RT. Standard immunohistochemistry (IHC) was per-
formed for markers of immune activity. Target capture sequencing was performed using RNA
baits extracted from serial biopsies to target a 276 genes panel. Paired tumor-normal sequenc-
ing was performed. Bulk 3’ RNA seq (Lexogen Illumina Quantseq) characterized immune and
inflammatory gene expression. A multiplex bead array (Luminex xPONENT) of 24 cytokines
and chemokines was performed using serial plasma samples. Results: 17pts were recruited,
3 with stage IV disease. 14pts received chemoradiation and 3 pts had short-course based regi-
mens. Treatment responses were evaluable in 14pts: graded complete in 2pts; good/ near com-
plete in 7pts and partial/ poor in 5pts. All tumors were MSS, and most frequently mutated
genes were APC (75%), KRAS (38%), NRAS (25%), NOTCH1 (25%) and PIK3CA (25%)
(n = 8). Quantseq demonstrated that the immune/ inflammatory response, as measured by in-
terferon-gamma response and IL-6/ JAK-STAT signaling, was significantly elevated up to
12wks after Day 1 RT, with a peak at around 6wks (n = 3). Correlative IHC showed an increase
in innate immune cells in pts with a favorable response at 6wks (n = 8). Cytokine/ chemokine
analysis suggested patients with a favorable response demonstrated strong inflammatory
(MCP1 & IL-17a) responses 2 and 6wks post-RT and strong CTL (Granzyme B) and Th1 (GM-
CSF & IP-10) responses 12wks post-RT (n = 10). Conclusions: We show acquisition of mean-
ingful genomic and transcriptomic material from serial biopsies in rectal cancer is possible.
Early data suggest that dynamic profiling of rectal tumors demonstrates transcriptomic evolu-
tion during treatment. Specifically, we show that the immune response to radiotherapy peaks at
around 6wks after initiation of RT and persists to 12wks. This supports ongoing trials of immu-
nomodulatory treatments in combination with, and following, RT in rectal cancer. Further work
is required to define differences between responders and non-responders. Research Sponsor:
Beatson Cancer Charity.

154 Poster Session

The immune impact of PI3K-AKT pathway inhibition in colorectal cancer.
First Author: Maliha Nusrat, Gastrointestinal Oncology Service, Memorial
Sloan Kettering Cancer Center, New York, NY
Background: Our prior work has shown that PI3K-altered colorectal cancer (CRC), with PIK3CA
mutation or PTEN loss, has increased expression of key immune checkpoints (including PD-
L1) resulting in immune evasion, despite increased immune engagement. Here, we investigat-
ed the impact of PI3K-AKT inhibition on the immune repertoire of CRC. Methods:Multiplex im-
munofluorescence was performed using two Vectra panels [1: AE1/AE3, CD3, CD8, PD-1, PD-
L1, CD68; and 2: AE1/AE3, CD3, CD8, Granzyme B (GzB), CD45RO, FoxP3] on paired biop-
sies (baseline and cycle 1 day 15) from 6 patients with PI3K-altered metastatic CRC (mCRC)
treated with AKT inhibitor, MK2206 (200 mg oral weekly), on a phase 2 clinical trial. Sepa-
rately, one million CT26 CRC cells were implanted in BALB/C-e mice. After 48 hours, 10 mice/
group were randomized for treatment with pan-PI3K inhibitor copanlisib (C, 10 mg/Kg IV 2x/
week), anti-PD-1 (P, 200 mg IP 2x/week), copanlisib + anti-PD-1 (C+P), or control (Ct), for 21
days. Mouse tumors were stained with 6-plex immunohistochemistry (CD3, CD8, PD-L1, Ki67,
GzB, AE1/AE3). Data were analyzed using related-samples Wilcoxon Signed-Rank test, Mann-
Whitney U test, Kruskal-Wallis test, and Student’s t-test, as appropriate. Results: In PI3K-al-
tered mCRC patients, AKT inhibition resulted in a trend towards increased median densities of
intratumoral CD8+ T cells (0.8 vs 4.8 density/mm2, P = 0.14) and memory T cells (0 vs 10.3,
P = 0.07), and decreased density of macrophages (12.4 vs 0, P = 0.07). No antigen experi-
enced T cells were seen and activated CD8+ T cells were present in 1 patient only. In CT26
mice, PI3K and PD-1 co-inhibition resulted in the smallest mean tumor volumes (C+P 12% of
Ct vs C 40% and P 42% of Ct, P < 0.05 for both), and the highest median % of intratumoral
CD8+Ki67+ T cells as compared to all other treatment arms (C+P 1.6% vs C 0.5%, P 0.4%, Ct
0.6%, P < 0.05 for each pairwise comparison). C+P also increased the % of total CD3+ and
CD8+ cells as compared to Ct and C (P< 0.05 for all). C alone did not increase immune infiltra-
tion in this non-PI3K activated model. Conclusions: PI3K-AKT pathway inhibition has the po-
tential to improve effector T cell infiltration in PI3K-altered CRC. PI3K inhibitor synergizes
with anti-PD-1 to improve treatment efficacy and CD8+ T cell proliferation. The mechanisms
behind this immune repertoire shift are yet to be elucidated, such as via cytokine modulation.
Therapeutic approaches to activate the proliferating CD8+ cells would be useful, and may re-
quire PI3Ka/b specific inhibitors to allow early T cell activation through PI3Kd/c isoforms.
Research Sponsor: Conquer Cancer Foundation of the American Society of Clinical Oncology.

155 Poster Session

Transcriptomic profiling to identify subsets of immune hot locally advanced
rectal adenocarcinomas with favorable outcomes after neoadjuvant
treatment. First Author: Francisco Sanchez Vega, Memorial Sloan
Kettering Cancer Center, New York, NY
Background: Understanding the role of the tumor microenvironment in the response to chemo-
therapy and radiation in patients with locally advanced rectal cancer (LARC, stage II-III) can
lead to the identification of novel immunologic biomarkers to preselect patients who can avoid
surgery and benefit from watch-and-wait strategies. Methods: We performed DNA and RNA se-
quencing of pre-treatment biopsies from 89 LARC patients who received neoadjuvant therapy,
including 5 microsatellite unstable (MSI) and 84 microsatellite stable (MSS) patients. We com-
puted single-sample gene set enrichment analysis (ssGSEA) scores for immune infiltrates and
signaling pathways implicated in tumor progression. Immunofluorescence and hematoxylin-eo-
sin staining of tumor slides was performed to confirm significant correlations with RNA-Seq es-
timates of immune markers. Other genomic variables were also included in the analysis, such
as tumor mutational burden (TMB), fraction of genome altered by copy number changes, whole
genome duplication events and somatic mutations in rectal cancer driver genes and pathways.
Results were largely replicated using an independent cohort of 42 LARC samples with publicly
available data from The Cancer Genome Atlas (TCGA). Results: Since MSI tumors are known to
have a distinct immunologic profile, we separated them into their own group and performed un-
supervised hierarchical clustering on the MSS tumors. We identified a set of immune hot MSS
tumors (n = 7) with extensive immune infiltration. These tumors had low TMB and were pre-
dominantly classified as CMS4 (5/7). None of the 12 patients in the combined MSI and im-
mune hot MSS groups recurred during the length of our study and they had response rates
> 50% (vs. < 25% in the rest of MSS patients). MSI and immune hot MSS tumors had lower
frequency of TP53 and APC mutations, and they exhibited increased levels of T cell infiltration.
In particular, we observed overexpression of markers for Th1 cells, which produce inflammatory
cytokines (e.g., IFN-gamma) and are associated with antitumor immunity. Genes encoding pro-
tein targets of immune checkpoint blockade, such as PDCD1 (PD-1), CD274 (PD-L1), CTLA4,
HAVCR2 (TIM3) and LAG3, were also overexpressed in the immune hot MSS and - to a lesser
extent – the MSI tumors, suggesting that these patients might benefit from the use of immune
checkpoint inhibitors. Conclusions: Our results uncover a unique LARC tumor immune profile
evident in the pre-treatment setting that could be used to better prognosticate rectal cancer pa-
tients and develop novel therapeutic strategies. Research Sponsor: U.S. National Institutes of
Health.

156 Poster Session

Hippo pathway signaling associated with immune cell trafficking in colorectal
cancer. First Author: Natsuko Kawanishi, Division of Medical Oncology,
USC Norris Comprehensive Cancer Center, Keck School of Medicine, Los
Angeles, CA
Background: Emerging evidence suggests subsets of the Hippo pathway have multiple functions
of tumor development and immune response regulation. Increased understanding of the molec-
ular characteristics of its signaling pathways and the impact on immune cell trafficking will be
critical to develop colorectal cancer (CRC) therapies. Methods: A total of 13,008 CRC tumors
were analyzed at Caris Life Sciences (Phoenix, AZ) with whole transcriptome and whole exome
sequencing (NovaSeq). MSI-H/dMMR was tested by NGS (next generation sequencing), immu-
nohistochemistry (IHC), and fragment analysis. Tumor mutational burden (TMB)-High was de-
termined with a 10-mt/MB cutoff. RNA-deconvolution using QuantiSEQ was used to assess
immune cell infiltration in the tumor microenvironment. Consensus molecular subtypes (CMS)
were developed using RNA expression data. Gene expression was reported as transcripts per
million. Z-score totals of 6 core Hippo genes were calculated in groups: MST1+STK3 (G1),
LATS1+LATS2 (G2), YAP1+WWTR1 (G3), and all 6 genes together (G4). Tumors with bottom
quartile (QL) z-scores were compared with the top quartile (QH) using v2/Fisher-Exact test and
adjusted with the Benjamini-Hochberg method: adjusted p <.05 was considered significant;
unadjusted p <.05 trending. Results: Gene expression levels were significantly positively corre-
lated with each other (Spearman rho: 0.30–0.78). Highest expression levels of G1–4 were seen
in CMS4 and lowest in CMS3 with significant differences. MSI-H/dMMR were significantly
higher in QL than QH in all (G1: 7.4 vs 4.9%, G2: 7.4 vs 4.5, G3: 8.7 vs 4.1, G4: 7.5 vs 4.5).
TMB-H prevalence (%) showed inverse relationships with MSI-H significantly in G1–3 (G1:
10.7 vs 7.5, G2: 10.5 vs 7.1, G3: 12.7 vs 6.2) and trending in G4 (11.0 vs 7.0, p =.006).
Considering only MSS tumors, TMB-H trended more often in QL than QH in G1, 3, and 4
(3.6–3.7 vs 2.2–2.6). PD-L1 expression by IHC was significantly higher in QH than QL in all
(5.3 vs 3.3%) and MSS tumors (2.2 vs 4.2) only in G3. Z-scores of G1–4 were all positively cor-
related with immune cell infiltrations. Significantly higher fractions of B cells, M2 macro-
phages, myeloid dendritic cells, NK cells, neutrophils, and CD8+ T cells were seen in QH than
QL with a median fold change of 1.39. G1–4 z-scores all positively correlated with the expres-
sion of the analyzed immune-related genes. The highest Spearman rho averages were in
HAVCR2 (0.54), CD86 (0.54), CD80 (0.53), PD-L2 (0.5), CD274 (0.46), and LAG3 (0.36).
Significantly different mutation rates were seen in QH compared to QL in G1 (TP53, KRAS,
PIKCA, SMAD2, AMER1), G2 (APC), G3 (PIK3CA, APC), and G4 (TP53, PIK3CA, KRAS). Con-
clusions: The Hippo pathway correlated with immune cell trafficking suggesting that YAP1/TAZ
signaling may play a critical role in the immune responses. These findings may help develop
novel therapeutic strategies targeting the Hippo pathway combined with immune therapies in
CRC. Research Sponsor: None.
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Impact of preoperative chemoradiotherapy (CRT) on the rectal tumor
microenvironment (TME) and associated patient outcomes. First Author:
Mohamed E. Salem, Levine Cancer Institute, Atrium Health, Charlotte,
NC
Background: Pembrolizumab did not improve neoadjuvant rectal score when added to neoadju-
vant CRT in the NRG-GI002 study. The impact of CRT on TME in patients (pts) with rectal can-
cer (RC) has not been well characterized. Methods: We performed a paired analysis on RC
tissue taken pre- and post-CRT from pts undergoing long course CRT with a fluoropyrimidine
followed by surgery. Samples underwent next-generation sequencing (NGS) and whole tran-
scriptome RNAseq. Ingenuity Pathway Analysis (IPA), Molecular Signature Database
(MSigDB), and xCell algorithm were used to dissect TME changes pre/post-CRT. Results: Speci-
mens from 61 pts with MSS-RC were identified: median age, 61y, 75% white, 18% black, and
57% male. Tumor samples from 57 pts underwent NGS: 43 pre-CRT, 48 post-CRT, and 34
paired. A total of 2,642 differentially expressed genes (DEGs) were identified between pre/post
CRT tumors and then grouped into 3 main gene sets (GS): “higher eukaryotes transcription fac-
tor (E2F) target”, “G2/M cell cycle checkpoint”, and “Immune/Stress”. The 3 GS are mutually
exclusive, indicating different cellular processes in response to CRT. E2F and G2/M gene signa-
tures were specifically enriched pre-CRT (p < 0.0001), indicating that treatment alters cell
survival, proliferation, and tumor growth. Cell death and apoptosis (p < 0.0001) and the Im-
mune/Stress set, including stromal stress response (p = 0.0004), tissue repair (p = 0.0025),
and leukocyte production (p < 0.008), were significantly enriched post-CRT. The xCell algo-
rithm used to assess alteration stromal vs immune response by CRT; Stromal scores increased
by 0.100 ± 0.016-fold, while Immune scores increased by 0.047 ± 0.017 (P = 0.015), sug-
gesting a rise in Immune/Stress GS is driven mainly by stromal stress response. The 5 most
common gene types upregulated post-CRT were smooth muscle cells, fibroblasts, interstitial
dendritic cells, pericytes, and hepatic stellate cells. However, immune alterations trended
downward (NK, Th1, and gamma delta T cells) or rose heterogeneously, e.g., a rise in intra-tu-
moral CD8 T cell subsets (effector, effector memory, or central memory) occurred for 8/35 pts.
Fifteen pts (42%) relapsed and/or died after surgery. While CD8 T cell infiltration tends to be
associated with better prognosis, it was not statistically significant (p = 0.2277; HR 2.709).
CD8 T cell infiltrates were associated with higher prevalence of immune checkpoint transcripts
LAG3 (p = < 0.0001) and to a lesser extend PD1 (p = 0.0186) in the tumor, indicating an
anergic state of CD8 T cell infiltrates post-CRT. Conclusions: TME of RC tumors mainly identi-
fied stress/ wound healing response to CRT. Immune response was heterogeneous among pts; a
subset showed a significant rise in CD8 T cell infiltration, indicating an anergic state mainly
driven by LAG3. The potential of this pt subset to respond to anti-LAG3 immunotherapy is wor-
thy of further study. Research Sponsor: None.

158 Poster Session

LBX2 expression and outcomes in patients with colon adenocarcinoma. First
Author: Chenyu Sun, AMITA Health Saint Joseph Hospital Chicago,
Chicago, IL
Background: Colon adenocarcinoma (COAD) is one of the most common gastrointestinal cancers
worldwide. Previous studies found that Ladybird homeobox 1 (LBX1) and Ladybird homeobox 2
(LBX2), were involved in the progress of several types of cancer. However, studies on their roles
in cancers, such as COAD, are very limited. Thus, this study was performed to explore their
roles in COAD. Methods: RNA-sequencing FPKM data and corresponding clinical information of
480 tumor tissues of COAD and 41 normal tissues were obtained from The Cancer Genome At-
las (TCGA). The ‘limma’ package was used to compare the expression differences of LBX1 and
LBX2 between the normal and cancer tissues using Wilcoxon rank-sum test. Analysis of overall
survival (OS), disease specific survival (DSS), and progression free interval (PFI) were con-
ducted by Kaplan–Meier (K–M) method via ‘survminer’ package. Univariate Cox hazard regres-
sion analysis of OS was applied to five clinicopathological variables from T stage, N stage, M
stage, pathologic stage, CEA level, as well as the expression level of family members of LBX
that are overexpressed and associated with worsening survival outcomes, by using ‘survival’
package. Furthermore, a nomogram was also visualized by the R ‘rms’ package and ‘survival’
package to predict the 1-, 3-, and 5-year OS and individual predictors. Results: The expression
of LBX2 (p = 8.1e-20) was upregulated in COAD tissues compared with normal tissues, while
no statistically significant difference of expression between normal tissues and tumor was
found for LBX1 (p = 0.06). Further survival analysis found that higher expression of LBX2 was
associate with worse OS (HR = 2.45, 95%CI 1.62-3.71, p < 0.001), DSS (HR = 2.34, 95%CI
1.39-3.96, p = 0.001), and PFI (HR = 1.48, 95%CI 1.04-2.10, p = 0.03). Univariate Cox
hazard regression analysis showed that N1, N2, N3, M1, pathologic stage III and IV, CEA lev-
el&gt;5, and high expression level of LBX2 were associated with worse OS (all p < 0.05). The
nomogram based on six clinicopathological variables (T stage, N stage, M stage, pathologic
stage, CEA level, and LBX2 expression level) and 1-, 3-, 5-year OS probabilities were devel-
oped, with concordance index (C-index) of 0.795(0.755-0.834), indicating its prediction value
and sufficient discrimination ability, as C-index was more than 0.7. The calibration curves of
1-, 3-, and 5-year demonstrated the consistency of our results and the predictive values, indi-
cating satisfactory performance for this nomogram. Moreover1-, 3-, 5-year AUCs of LBX2-
based nomogram were 0.805, 0.831, and 0.774, showing a moderate accuracy. Conclusions:
LBX2 are upregulated in COAD tumor samples, and its higher expression is associated with
worsening OS, DSS, and PFI. The LBX2-based monogram developed by this study might help
predict the OS possibilities for COAD patients. LBX2 can be a potential diagnostic and prognos-
tic marker, and therapeutic marker in COAD. Research Sponsor: None.

159 Poster Session

CLK2 upregulation and outcomes for males with colorectal adenocarcinoma.
First Author: Zain I. Siddiqui, AMITA Health Saint Joseph Hospital
Chicago, Chicago, IL
Background: Colorectal adenocarcinoma (COAD) is a common cancer in gastrointestinal tract.
CDC-like kinase (CLK) family, containing four characterized isoforms (CLK1-4), have been re-
ported for their roles in precursor-mRNA splicing. However, studies on their roles in COAD are
limited. Thus, this study was performed to explore the roles of CLK family members in COAD.
Methods: RNA-sequencing FPKM data and corresponding clinical information of 41 normal tis-
sues and 480 tumor tissues of COAD were obtained from The Cancer Genome Atlas (TCGA).
Then expression differences of CLK family between the normal tissues and COAD cancer tis-
sues were compared with Wilcoxon rank-sum test via ‘limma’ package. Overall survival (OS) of
upregulated CLK family members was analyzed by Kaplan–Meier (K–M) method via ‘survminer’
package. Subgroup analyses of different genders were also conducted. The best discriminate
cut-off point between the high and low expression groups was assessed by the receiver operat-
ing characteristic (ROC) curve and area under the curve (AUC) values for upregulated CLK fam-
ily members via ‘pROC’ package to assess their diagnostic values. Results: The expression of
CLK1 and CLK2 were upregulated in tumors compared with normal tissues (p < 0.001), while
CLK3 were downregulated in tumor tissues (p = 0.02) and no statically significant difference
was found regarding CLK4 (p = 0.25). Higher expression of CLK1 was not associated with a
change of OS (HR: 1.24, 95%CI: 0.84-1.83, p = 0.279), while higher expression of CLK2 is
associated with worse OS (HR: 2.03, 95%CI: 1.34-3.06, p = 0.001). Subgroup analysis found
that higher expression of CLK2 was associated with worse OS (HR: 2.28, 95%CI 1.27-4.08,
p = 0.006) in males, but not in females (HR: 1.72, 95%CI 0.95-3.10, P = 0.072). Further
analysis of ROC curve shown that AUC of CLK1 and CLK2 were 0.748 (0.687-0.809) and
0.884 (0.840-0.928), respectively. Conclusions: CLK1 and CLK2 are upregulated in COAD tu-
mor samples, and higher expression of CLK2 in male COAD patients is associated worse OS.
This demonstrated the potential therapeutic value of CLK2 in male patients with COAD. ROC
curve indicated the potential diagnostic value of CLK1 and CLK2. Research Sponsor: None.

160 Poster Session

Frequency, molecular characteristics, and therapeutic targeting of ROS1
oncogenic fusions in colorectal cancer. First Author: Saskia Hussung,
Deparment of Medical Oncology and Hematology, University Hospital
Z€urich, Zurich, Switzerland

Background: c-Ros oncogene 1, receptor tyrosine kinase (ROS1) rearrange-
ments have been reported in colorectal cancer (CRC), but little is known
about the molecular and clinical features of ROS1-driven CRC and the re-
sponse to ROS1-targeted treatment in CRC patients. Methods:We report dis-
ease course and treatment response of an index patient with chemotherapy-
refractory right-sided metastatic CRC, harboring an activating ROS1 fusion
(GOPC-ROS1). Moreover, we examined 40,589 patients with CRC who
underwent comprehensive genomic profiling as part of routine clinical care
at Foundation Medicine (Cambridge, MA); all classes of alterations in at
least 324 genes were assessed, including ROS1. Results: The index patient
experienced a rapid and sustained partial response to molecularly targeted
treatment with crizotinib. After 15 months on crizotinib, disseminated tu-
mor progression occurred, with KRAS Q61H emerging in tumor tissue
(53.7% variant allele frequency (VAF)) and liquid biopsy (13.5% VAF).
Within the clinical cohort, ROS1 genomic rearrangements (ROS1 RE (+))
were identified in 34 out of 40,589 (0.08%) CRC samples. GOPC-ROS1
was the most commonly identified ROS1 fusion (11/34 samples), followed
by TTC28-ROS1 (3/34 samples). All ROS1-alterations were found in micro-
satellite-stable (MSS) CRCs, and ROS1 genomic alterations were signifi-
cantly enriched in KRAS wild type tumors (KRAS mutations in 23.5% of
ROS1 RE(+) vs. 49.8% of ROS1 RE(-), p=0.003). Conclusions: ROS1 rear-
rangements represent rare but clinically actionable molecular driver altera-
tions inMSS CRCs. The detection ofROS1 fusion oncogenes in CRC can pose
diagnostic challenges since intrachromosomal ROS1 fusions including
GOPC-ROS1 and non-canonical ROS1 fusions such as TTC28-ROS1 can re-
main negative on fluorescence in situ hybridization and immunohistochemis-
try assays, respectively. NGS-based comprehensive molecular profiling may
beauseful tool to screen for rare fusiononcogenes. Research Sponsor: None.

39sColorectal Cancer

Visit abstracts.asco.org and search by abstract for the full list of abstract authors and their disclosure information.

http://abstracts.asco.org


161 Poster Session

Plasma-informed minimal residual disease (MRD) assay: A multicenter
prospective study in Japanese patients with stage II colorectal cancer. First
Author: Eiji Oki, Department of Surgery and Science, Graduate School of
Medical Sciences, Kyushu University, Fukuoka, Japan
Background: ~80% of stage II colorectal cancer (CRC) can be cured by surgery alone. However,
adjuvant chemotherapy is recommended for patients with high risk features such as bowel ob-
struction, < 12 lymph nodes examined and T4 tumors. Traditional pathological grading and bi-
omarkers such as carcinoembryonic antigen has limited sensitivity. Several reports indicated
circulating tumor DNA (ctDNA) may represent a promising prognostic factor to assess MRD as
a factor for prediction of recurrence after surgery. Here, we present a proof-of-concept study for
the development of a novel plasma-based highly sensitive Next Generation Sequencing (NGS)
panel using SafeSEQ technology in operable CRC Japanese patients. Methods: This multicenter
prospective study recruited patients diagnosed as operable clinical stage II CRC (n = 46) with
pre- and post- (4~6 weeks) operative plasma samples collected between Nov, 2019 and Jan,
2021. ctDNA were extracted and a 14-gene NGS panel was used to analyze single nucleotide
variants (SNVs) and Indels covered by gene-specific amplicons. MRD variant was defined as
same variant detected in both pre- and post- operative plasma samples. Tissue NGS by a 500-
gene panel was also performed in a small number of tissue samples (n = 5) to compare the con-
cordance of plasma and tissue variants. Results: Pre- and post-operative ctDNA status of 46 pa-
tients were analyzed. ctDNA positive was observed in 69.6% (32/46, 95%CI 55.2, 81.0) pre-
and 34.8% (16/46, 95%CI 22.7, 49.3) post- samples. AKT1, CTNNB1, NRAS, POLE and
PPP2R1A mutation were not detected in this study. TP53 mutation was most frequently de-
tected in both pre- (22/46) and post- (11/46) samples, whereas APC mutation was ranked 2nd

in pre- (15/46) but none in post- samples. A combined 96 variants were detected in all sam-
ples, in which 76 of them were < 0.5% mutant allele frequency (MAF). MRD variants were de-
tected in 17.4% (8/46, 95%CI 8.82, 30.99) post- samples. Evaluation of positive percentage
agreement between tissue and pre- plasma samples in three patients show that a total 7 var-
iants detected in plasma, and 3 of them were detected in tissue samples. Conclusions: This
study assesses the feasibility of a plasma-informed NGS panel by evaluating pre- and post- op-
erative plasma samples. The presence of variants with< 0.5% MAF detected in this study indi-
cate a highly sensitive method is required for accurate MRD detection. Further observation is
required to explore the relationship between MRD variant and clinical outcome such as 2-year
progression-free survival. Research Sponsor: Sysmex corp.

162 Poster Session

Evaluation of baseline BRAF V600E mutation in circulating tumor DNA and
efficacy response from the BEACON study. First Author: Scott Kopetz, MD
Anderson Cancer Center, Houston, TX
Background: In the randomized phase 3 BEACON study, encorafenib + binimetinib + cetuximab
(triplet) and encorafenib + cetuximab (doublet) regimens improved overall survival (OS) and ob-
jective response rate (ORR) versus standard of care (control) in patients (pts) with previously
treated BRAF V600E-mutant metastatic colorectal cancer. To identify whether detection of a
BRAF V600E mutation in baseline circulating tumor DNA (ctDNA) correlated with response,
we evaluated the status and allele frequency of BRAF V600E compared with clinical outcomes.
Methods: Plasma samples were collected at Cycle 1 Day 1 and end of treatment for ctDNA anal-
ysis and analyzed using GuardantOMNI. Variant allele frequency (VAF) of BRAF V600E was
grouped into high (> median) and low (≤median) categories. Low VAF samples included those
where BRAF V600E mutation was not detected or no ctDNA was detected. ORR, based on
blinded independent central review, and OS were compared between treatment arms according
to VAF levels. ORR comparisons used Chi-square test and logistic regression. OS was summa-
rized using the Kaplan-Meier method. HRs and 95% CIs were estimated using a Cox model.
Additional correlation analyses between BRAF V600E status in baseline tumor tissue, as well
as clonality, will be presented. Results: Baseline plasma samples were analyzed from 544 of
631 pts in the ctDNA analysis: 88.3% (196/222) in the triplet arm, 86.6% (187/216) in the
doublet arm, and 83.4% (161/193) in the control arm. BRAF V600E mutations were detected
in 90.4% (492/544) of pts (90.3% [177/196] triplet, 90.4% [169/187] doublet, and 90.7%
[146/161] control). Pts with BRAF V600E mutations with high VAF had significantly
(P≤0.0001) increased ORR (95% CI) in the triplet and doublet arms (27.3% [19.5–36.8] and
15.9% [9.7–25.0], respectively) compared with control (0% [0.0–4.3]). Similar response
trends were observed in pts with BRAF V600E mutations with low VAF (triplet: 28.9%
[20.8–38.9]; doublet: 25.3% [17.7–34.6]; control: 5.3% [2.1–12.8]). OS decreased in BRAF
V600E pts with high VAF (median OS [95% CI]: triplet 7.2 [6.0–8.0] months, n = 99; doublet
5.4 [4.4–6.1] months, n = 88; control 4.2 [3.4–4.8] months, n = 85) compared with pts with
low VAF (triplet 14.8 [10.2–19.8] months, n = 97; doublet 14.8 [11.7–23.0] months, n = 99;
control 9.3 [7.5–11.3] months, n = 76). Conclusions: ctDNA analyses showed the majority of
pts in BEACON analyzed at baseline had a detectable BRAF V600E mutation. Increased re-
sponse rates were observed in pts treated with triplet or doublet therapy compared with control,
independent of VAF. Pts with a higher VAF for BRAF V600E may have a worse prognosis.
Clinical trial information: NCT04607421. Research Sponsor: Pfizer.

163 Poster Session

Analysis of 16S rRNA sequencing in advanced colorectal cancer tissue
samples. First Author: Hojung An, Uijeonbu St Mary’s Hospital,
Uijeongbu-si Gyeongg, South Korea
Background: Changes in the colon’s microbiota composition are contributors to the pathogene-
sis of colorectal cancer (CRC). Features of this microbiome may have prognostic significance.
For this study, we analyzed 16S rRNA sequencing data from tumor tissue samples of advanced
CRC patients and determined if there were potential correlations between microbiome compo-
sition and clinical outcomes. Methods: One hundred and thirty three advanced CRC patients in
St. Vincent’s Hospital in Korea were enrolled. DNA was extracted from collected tissue sam-
ples, the V3-V4 regions were amplified, and a 16S rRNA gene amplicon library was prepared
using an Illumina protocol. DNA was sequenced on an Illumina MiSeq instrument. We used
three different bioinformatic packages to process the sequence data and evaluate the micro-
biome composition of each tumor. Results: The classification performances of three different
analytic pipelines (Kraken2, QIIME2, and DADA2) were compared in a microbiome control
sample. Among these, DADA2 and QIIME2 were chosen for use in subsequent analysis, due to
their lower Chi-square (v2) test statistic values on the control data. After excluding samples
that retained less than 5% of total reads after merging, 120 samples were analyzed. The medi-
an age of the cohort was 63 years, 63.3% were male, and all were Korean. The distribution
over primary sites was 27.5% from the right-side colon, 30.8% from the left-side colon, and
41.7% from the rectum. All subjects received the first line of systemic treatment. The median
progression-free survival time was 8.9 months. Twenty-nine patients (24.2%) survived more
than 24 months. When examining the results from the two bioinformatic packages, pairwise
comparisons showed positive correlations in the relative abundances of the top 20 genera. Fu-
sobacterium, a microbe known to relate to pathogenesis and prognosis of CRC, was not de-
tected by QIIME2. Stratifying by primary site, rectal cancers showed higher alpha diversity than
left- or right-side colon cancers. Separately, a higher serum CEA level (≥8) at diagnosis, and
the presence of lung metastasis were both found to be related to higher alpha-diversity, a global
indicator of microbiome composition. When excluding minimally abundant (< 1% per patient)
genera, beta-diversity was found to be differentiable by T stage, the presence of lung metasta-
sis, and the presence of liver metastasis. Most notably, beta-diversity differed between patients
who survived more than two years and patients who died within 2 years. Using the DADA2 re-
sults, we confirmed that the presence of Fusobacterium nucleatum in CRC tissue was found to
be a strong predictor of poor overall survival (OS), along with old age and liver metastasis. Con-
clusions: This study suggests potential associations between microbiome composition and clini-
cal parameters of advanced CRC. Microbial biomarkers may be a valuable prognostic tool in
this population. Research Sponsor: the Clayville Foundation and the Fund for Innovation in
Cancer Informatics.

164 Poster Session

Use of ascites CEA as a predictive value for distant metastasis in high-risk
stage II and III colorectal cancer. First Author: Chul Seung Lee, Seoul St.
Mary’s Hostpial, Seoul, South Korea

Background: Adjuvant chemotherapy in patients with high-risk stage II and
III colorectal cancer prevents recurrence by eliminating minimal residual
disease. However, patients who are at high risk of recurrence after complet-
ing standard adjuvant therapy are currently unknown. Although ascites CEA
level has been associated with long-term oncologic outcomes, the clinical
significance of ascites CEA in high-risk stage II and stage III colorectal can-
cer (CRC) has not yet been described. The present study aimed to determine
the long-term oncologic impacts of ascites CEA level after curative colorec-
tal cancer. Methods: A total of 191 patients with stage II/III CRC were in-
cluded in this study, between January 2015 and December 2018. CEA of
peritoneal fluid sampled at the beginning of each operation was analyzed.
long-term oncologic outcomes were analyzed with the known risk factors for
recurrence in CRC. Results: Multivariate analysis of recurrence revealed that
lymphatic invasion (HR 6.0, 95% CI 1.1–32.0, p = 0.04), vascular invasion
(HR 2.9, 95%CI 1.0–8.0, p = 0.04), mucinous cancer (HR 5.5, 95% CI
1.6–18.4, p = 0.006), and peritoneal fluid CEA above 5 ng/dl (OR 4.2,
95% CI 1.2–15.0, p = 0.008) were significant risk factors (Table). Peritone-
al fluid cytology, microsatellite instability, cancer obstruction did not signifi-
cantly impact DFS in stage II/III CRC. There were 14 patients with liver
metastasis, among them, 11 patients without peritoneal metastasis; they
had high ascites CEA level. While 8 patients had lung metastasis, 7 of them
confirmed high ascites CEA levels. Conclusions: Our results indicate that the
ascites CEA may predict as an important biomarker to identify those at risk
of distant metastasis in high-risk stage II and stage III CRC patients. We
suggest ascites CEA analysis might be included in patient risk assessments
and oncologic prediction tools. Research Sponsor: None.
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Spatially resolved transcriptomics deconvolutes histological prognostic
subgroups in patients with colorectal cancer and synchronous liver
metastases. First Author: Colin Wood, University of Glasgow, Glasgow,
United Kingdom
Background: Up to 50% of patients with Colorectal Cancer (CRC) will metastasise to the liver
(CRLM). KRAS-mt liver metastases particularly when co-mutated with TP53 are associated
with poor prognosis. We have used the Glasgow Microenvironment Score (GMS), a histological
score performed on H+E slides utilising immune and stromal components of the microenviron-
ment to robustly stratify outcome in primary CRC. The aim of the current study was firstly to de-
termine the utility of GMS in metastatic CRC and secondly to employ the NanostringTM GeoMx
Digital Spatial Profiler (DSP), a state-of-the art analysis platform enabling spatial transcriptom-
ic characterisation while maintaining tumour microenvironment (TME) topographical features,
to interrogate the functional biology underlying the GMS. Methods: FFPE specimens from pri-
mary and metastatic lesions from 44 patients undergoing synchronous resection of CRLM
underwent GMS, IHC and panel genomic assessment. Primary endpoints were recurrence-free
survival (RFS) and cancer-specific survival (CSS). In addition to bulk transcriptomic assess-
ment, 4 matched pairs from the cohort were selected for GeoMx analysis: 2 samples were
GMS0 (high-immune) and 2 were GMS1 (low-immune) with an equal distribution of KRASmt
and wt. After multiplex IF staining (PanCK, CD45, DAPI, aSMA), 48 regions of interest were se-
lected and Cancer Transcriptome Atlas Transcriptomic outputs (2000 genes) were analysed us-
ing Pathway enrichment analysis with immune deconvolution of the transcriptome performed.
Results: GMS0 (high-immune) was associated with improved RFS (p=0.0048) and CSS
(p=0.0012) remaining an independent predictor of survival on multivariate analysis (HR 2.90,
95% C.I 1.18-7.16 P=0.021). GMS0 lesions were enriched for adaptive immune (NES=2.20
p.adj<0.0005) and IL-10 (NES=1.9 p.adj<0.0005) pathways specifically at the invasive
edge. In contrast, a poor prognostic KRAS/TP53 lesion demonstrated profound immunosup-
pression, upregulated NOTCH signalling (NES=2.13 p.adj<0.0005) and neutrophil degranula-
tion (NES=1.99 p.adj<0.0005). Topographical Immune-cell deconvolution demonstrated
significantly higher populations of CD4 (p=0.05) and CD8 (p=0.0003) cells in GMS0 leading
edges. Conclusions:We have demonstrated that spatial transcriptomic analysis using the Nano-
string GeoMx tool can reveal potential novel mechanisms underlying biologically relevant histo-
logical and mutational subgroups (KRAS-mt) of CRC, providing potential therapeutic targets
requiring further investigation. Future studies will apply this technology to pre and post treat-
ment biopsy samples. Research Sponsor: CRUK grant.

166 Poster Session

Reproducibility of lymphocyte-to-monocyte ratio (LMR), neutrophil-to-
lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR) in patients
with locally advanced rectal cancer. First Author: Cieszymierz Gawi�nski,
National Insitute of Oncology in Warsaw, Warsaw, Poland
Background: Rectal cancer constitutes over one-third of all colorectal cancers (CRC) and is one
of the leading cause of cancer-related death in developed countries. Treatment modalities ap-
plied in locally advanced tumors differ substantially among research centers. In order to identi-
fy high-risk patients and better adjust the therapy new markers are needed. Systemic
inflammatory response (SIR) markers such as LMR, NLR and PLR have been proved highly
prognostic in many malignancies, including CRC; however, they lack proper validation. In our
study we assessed the reproducibility of LMR, NLR and PLR.Methods: Sixty patients with local-
ly advanced rectal cancer treated in Maria-Sklodowska Curie National Institute of Oncology in
Warsaw, Poland between 08.2017 and 12.2020 were prospectively enrolled in the study.
Three consecutive blood morphology tests of each patient within a median period of 21 days
were obtained before start of the treatment. Results: LMR, NLR and PLR calculated at two
time-points were correlated with the coefficient of 0.776, 0.696 and 0.751 (p < 0.005 in all
measurements), respectively. Patients were divided into LMR, NLR, PLR-high and low groups.
If LMR at the first test was out of the range of 2.2-3.0 (+/- 0.4 from the cut-off) the risk of mis-
classification in the second measurement defined as an affiliation to a different (high or low)
group than initially was 5.0% (95% CI 1.0-13.9%). In case of NLR, when outside of the range
of 2.5-3.5 (+/- 0.5) it was 8.3% (95% CI 2.8-18.4%) and PLR outside of the range of 125-
175 (+/- 25) 10.0% (95% CI 3.8-20.5%). Mean percentage change between the third and the
first measurement of lymphocytes, monocytes, neutrophils and platelets count ranged from
-5.59% to 4.76% and the standard error from 2.0 to 3.9. Conclusions: In conclusion SIR
markers are reproducible, easily obtained biomarkers with potential application in clinical prac-
tice. Research Sponsor: None.

167 Poster Session

Comparison of comprehensive genomic profiles between young-onset and
average-onset colorectal cancer. First Author: Nataly Valeria Torrejon,
Cleveland Clinic, Cleveland, OH
Background: The incidence of young-onset colorectal cancer (yoCRC) is rising for unknown reasons. This study as-
sessed for differences in comprehensive genomic profiles between yoCRC and average-onset colorectal cancer
(aoCRC). Methods: All patients with CRC seen at Cleveland Clinic that had tumor-based next generation sequenc-
ing (NGS) performed as part of their care with a clinically available assay between January 2017 and September
2020 were included. The cohort was divided based on age of diagnosis, with yoCRC defined as age of CRC diagno-
sis <50 years old. All clinical data and genomic alterations were included for analysis. We assessed for differences
in clinical data and NGS findings between yoCRC and aoCRC using Fisher’s exact test, adjusted for primary tumor
sidedness. Overall survival (OS) by genomic alteration was estimated by Kaplan-Meier methods and compared us-
ing log rank test. Results: The study population comprised of 51 yoCRC patients and 211 aoCRC patients. There
were no significant differences in sex, race or ethnicity between yoCRC and aoCRC patients. Compared to aoCRC
patients, yoCRC patients were more likely to present at diagnosis with stage IV disease (81% vs. 56%, p = 0.02)
and have left-sided primary tumors (69% vs. 60%, p = 0.26). YoCRC tumors were more likely to have mutations
in APC, KRAS, TP53 and FLT3 compared to aoCRC tumors, independent of tumor sidedness. These data are sum-
marized in Table. Compared to left-sided tumors, right-sided tumors had significantly higher frequency of KRAS
(67.7% vs. 48.8%, p = 0.003), BRAF (15.2% vs. 3.1%, p = 0.0006) and PTEN (16.2% vs. 3.1%, p value =
0.0003) alterations. AoCRC patients had significantly longer OS compared to yoCRC patients (median OS: 70.0
months vs. 36.3 months, p=0.004). Black (37.2 months, n=35) and Asian (37.8 months, n=7) patients had sig-
nificantly worse median OS compared to White patients (67.8 months, n=199), p-value 0.005. In the overall pop-
ulation, patients with APC mutations had significantly better OS compared to those with APC wildtype tumors
(median OS: 92.6 months vs. 54.4 months, p=0.001). Patients with FLT3 mutations had worse median OS com-
pared to those with FLT3 wildtype tumors (median OS: 42.0 months vs. 64.8 months, p=0.007). There were no
survival differences based on MSI status. Conclusions: In this series, yoCRC patients were more likely to present
with stage IV disease and experienced worse OS compared to aoCRC patients. YoCRC patients were more likely to
have mutations in APC, KRAS, TP53 and FLT3, independent of tumor sidedness. Mutations in FLT3 correlated
with worse OS. Research Sponsor: Funding for this research was provided by Sondra and Stephen Hardis. Dr.
Khorana acknowledges additional research support from the Sondra and Stephen Hardis Endowed Chair in Oncol-
ogy Research.

Frequency of key genomic alterations divided by yoCRC and aoCRC. TMB: tumor mutational burden.

Gene yoCRC (n=51) aoCRC (n=211) p value

APC 39 (76%) 122 (58%) 0.03
KRAS 32 (63%) 76 (36%) 0.0005
TP53 38 (75%) 108 (51%) 0.003
MSI-H 3 (6%) 6 (3%) 0.64
FLT3 6 (12%) 8 (4%) 0.004
PIK3CA 11 (22%) 27 (13%) 0.19
PTEN 5 (10%) 11 (5%) 0.33
TMB 2 (4%) 8 (4%) 0.88

168 Poster Session

Impact of postoperative integrated genomic and epigenomic signatures of
circulating tumor DNA (ctDNA) on recurrence in resected colorectal cancer:
Initial report of a prospective ctDNA monitoring study COSMOS-CRC-01.
First Author: Yuichiro Tsukada, Department of Colorectal Surgery,
National Cancer Center Hospital East, Kashiwa, Japan
Background: Identifying molecular residual disease (MRD) using circulating tumor DNA
(ctDNA) analysis after curative surgery can potentially stratify the recurrence risk and facilitate
personalization of adjuvant treatment in patients with colorectal cancer (CRC). We conducted a
prospective study “COSMOS-CRC-01” to evaluate the utility of a plasma-only ctDNA assay in-
tegrating genomic and epigenomic signatures. Methods: Patients with resectable clinical stage
0–III colorectal cancer were eligible. Plasma samples were collected at structured pre- and
post-surgical timepoints and analyzed using Guardant Reveal, a plasma-only ctDNA assay that
detects the presence of MRD by identifying somatic alterations and methylation signatures of
cell-free DNA associated with colorectal cancer. Results: As of April 2021, 501 patients were
enrolled in the COSMOS-CRC-01, of which 496 patients had their post-operative 4-week
ctDNA status. In this analysis, we included the first 100 patients enrolled with clinical stage II
or more CRC. Seven patients were excluded due to non-curative resection or pathological stage
(pStage) IV. The assay was able to produce a result for all 93 samples analyzed (failure rate of
0%). MRD was detected in 23 (25%) patients 4 weeks after surgery. The MRD detection rate
was 20% in pStage II disease and 29% in pStage III disease. Patients with positive MRD were
older than those with negative MRD (p = 0.0001). Across all MRD positive samples, 30%, 9%,
and 61% were positive by both genomic and epigenomic, only genomic, and only epigenomic
calls. Genomic signatures included APC, BRAF, KRAS, and TP53 mutations with the lowest
variant allelic fraction of 0.04%. With a median follow-up time of 12.2 months (range 8-18
months), 9 of 93 patients recurred (9.7%). ctDNA was detected from a single 4-week post-sur-
gical sample in 55% of patients who recurred (5 of 9). 1-year disease-free survival was 81.2%
in patients with positive MRD and 93.9% in those with negative MRD (hazard ratio 3.49, 95%
CI 0.93–13.10, p = 0.049). Multivariate analysis including baseline characteristics associated
with recurrence risk showed that MRD status had the strongest association with the recurrence.
Post-operative 4-week serum CEA level was not associated with risk for recurrence. Conclusions:
While follow-up in this cohort is currently limited, the results suggest that a single post-surgery
sample run on a plasma-only assay that integrates genomic and epigenomic signatures can
more accurately stratify patients with CRC by recurrence risk than previously known clinical
factors. Data from baseline and longitudinal timepoints will be reported as available along with
longer term clinical follow-up. Clinical trial information: UMIN000037765. Research Sponsor:
GUARDANT.
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Circulating nucleosomes for detection of colorectal cancer and high-risk
advanced adenomas. First Author: Li-Chun Chang, Department of Internal
Medecine, National Taiwan University Hospital, Tapei, Taiwan
Background: Detection and treatment of early colorectal cancer (CRC) or advanced adenomas
(AA) is the key for superior outcomes and fecal immunochemical testing (FIT)-based screening
has proven effective in reducing CRC death and the risk of advanced-stage CRC but the dis-
crepancy in the effectiveness was observed between proximal and distal cancers. On the other
hand, false-positive results of FIT with 60 % of negative colonoscopy is another concern, con-
sidering the burden to the screening participants and the healthcare providers. A blood-based
test as an alternative or supplement to FIT has the potential to concurrently enhance the detec-
tion of high-risk neoplasms and identify individuals at risk who should then be referred to colo-
noscopy. We investigated the levels of circulating free nucleosomes containing different
epigenetic modifications in patients referred for colonoscopy. Methods: 10mls whole blood was
obtained from520asymptomaticpatientsprior tocolonoscopyatNationalTaiwanUniversityHos-
pital. Patients were classified into 5 groups based on their colonoscopy reports: (i) patient with
CRC (n = 33), (ii) patients with AA (n = 123, including18with AA> 2cm); (iii) patients with non-
AA (n = 168); (iv) patients with non-neoplastic polyps (n = 30); (vi) healthy controls with no endo-
scopic lesion (n = 166). Plasma samples were analyzed for nucleosome levels using 7 different
quantitative immunoassays (Nu.Qassays; Belgian VolitionSRL,Belgium) targetingH3.1-nucleo-
somes or different histone modifications (H3K27Me3-, H3K36Me3-, H3K9Me3-, H3K14Ac-,
H3K27Ac- or H3R8Cit-nucleosomes). All study subjects were asked to collect a stool sample at
homewithin48-hoursbefore thecolonoscopy. The fecal sampleswereassayedwith theEikenOC-
SENSOR FIT kit (Eiken Chemical Co., Ltd., Tokyo, Japan) for all study subjects. Results: At a cut-
off of 20mg/g feces, the FIT test showed a sensitivity of 92,9% at 17.5% specificity for CRC +AA
vs. Controls. All the CRC patients and 83.3% of the high-risk AA (> 2cm) patients were FIT posi-
tive. A combination of 2 Nu.Q biomarkers: H3K27Me3 andH3R8Cit with FIT in a logistic regres-
sionmodel showed improved sensitivity of 95%at 20.6% specificity allowing the detection of all
CRC patients and 94.3% of AA patients including all the high-risk adenomas. The FIT test de-
tected46outof55proximal adenomaswhereas thecombinedmodelcoulddetect50proximal ad-
enomas including 3 proximal AA > 2cm not being detected by FIT (p < 0.05). The same
combination would reduce unnecessary colonoscopies by 21.8%of the control and 23.3%of the
non-neoplastic polyps subgroups compared to 17.5% and 6.7%, respectively with the FIT test
alone.Conclusions:Our results indicate thatH3K27Me3andH3R8Cit-nucleosome levels in com-
bination with FIT could improve the detection of proximal high-risk AA and could also provide a
non-invasive method to reduce unnecessary colonoscopy. Research Sponsor: Belgian Volition
SRL.

170 Poster Session

Association of circulating nucleosomes levels with FIT performance for
advanced adenomas in a symptomatic population. First Author: Li-Chun
Chang, Department of Internal Medecine, National Taiwan University
Hospital, Tapei, Taiwan
Background: The effectiveness of screening using either fecal immunochemical testing (FIT) or
colonoscopy in reducing colorectal cancer (CRC) mortality has been demonstrated in previous
studies. Nevertheless, the single test sensitivity of FIT for relevant precursor lesions, especially
high-risk neoplasms like invasive cancer or advanced adenomas (AA), is a concern. Improving
the sensitivity for high-risk neoplasm is critical to improving the effectiveness of screening in
reducing CRC incidence and mortality. Dysregulation of histone post-translational modifica-
tions (PTMs) has been linked with several cancers including CRC. We investigated the clinical
performance of circulating nucleosome levels containing specific histone PTMs in blood, in
combination with FIT from symptomatic subjects referred to colonoscopy to evaluate their dis-
criminant power towards CRC and AA. Methods: 10mls whole blood was obtained prior to colo-
noscopy from 476 patients referred to colonoscopy in National Taiwan University Hospital for
surveillance or secondary to bowel symptoms. Patients were classified into 5 groups based on
their colonoscopy reports: (i) patient with CRC (n = 67), (ii) patients with AA (n = 60, including
22 with AA≥2cm); (iii) patients with non-AA (n = 123); (iv) patients with non-neoplastic polyps
(n = 29); (vi) healthy controls with no endoscopic lesion (n = 197). Plasma samples were ana-
lyzed for nucleosome levels using 7 different quantitative immunoassays (Nu.Q assays; Belgian
Volition SRL, Belgium) targeting H3.1-nucleosomes or different histone modifications
(H3K27Me3-, H3K36Me3-, H3K9Me3-, H3K14Ac-, H3K27Ac- or H3R8Cit-nucleosomes).
All study subjects were asked to collect a stool sample at home within 48-hours before the colo-
noscopy. The fecal samples were assayed with the OC-SENSOR FIT kit (Eiken Chemical Co.,
Ltd., Tokyo, Japan) for all subjects. Results: At a cut-off of 20mg/g feces, the FIT test showed a
sensitivity of 83.5% at 82.1% specificity for CRC +AA vs. Controls. All the CRC patients were
detected but 35% of AA were missed, and 7 of which were high-risk adenomas (AA≥2cm). A
combination of 2 Nu.Q biomarkers: H3K36Me3 and H3K9Me3 with FIT in a decision tree
model showed an improved sensitivity of 98.4% allowing the detection of all CRC patients and
97% of the patients with AA including all high-risk adenomas. The 2 missed AA were one AA
below 1cm and one between 1 and 2cm. Unnecessary colonoscopies could be reduced by
28.9% of the control and 20.7% of the non-neoplastic polyps subgroups as both are found
negative with this panel of assays. Conclusions: At present, all the symptomatic patients are
sent to colonoscopy in clinical practice. Our results indicate that H3K36Me3- and H3K9Me3-
nucleosome levels, in combination with FIT in a decision tree model, could detect all CRC pa-
tients and all high-risk adenomas and help reduce unnecessary colonoscopies. Research Spon-
sor: Belgian Volition SRL.

171 Poster Session

Age-associated mutations in RAS-mutated versus RAS-nonmutated
metastatic colorectal cancer. First Author: Madappa N. Kundranda, Banner
MD Anderson Cancer Center, Gilbert, AZ
Background: Mutational profiling is recommended for selecting targeted therapy for metastatic colorectal cancer
(mCRC). Evidence suggests that among patients with mutations in one of three RAS genes who underwent resec-
tion of liver metastasis, those with early onset mCRC had worse outcomes compared to those with late onset
mCRC. The goal of this study was to explore whether other mutated genes in mCRC exhibit an association between
age and wild type versus mutant RAS status.Methods: Between October 2018 and October 2020, 974 tumor sam-
ples from patients with mCRC were identified. Samples meeting requirements were profiled with the Oncotype
MAP Pan-Cancer Tissue test, which sequences 257 genes from tumor tissue, including all 3 RAS genes (HRAS,
KRAS, NRAS). Using the Oncotype MAP assay, single base variants, indels, copy number alterations and structur-
al variants/fusions were identified. Tumor mutational burden (TMB) and microsatellite instability (MSI) were also
determined. To identify genes for which there was an association between age group (patients ≤50 years vs >50
years) and RAS status we used Fisher’s Exact Test. Results: Of the 974 samples, 840 met minimum tumor tissue
requirements for DNA sequencing (3mm2 and 15% tumor cellularity). Of these, 759 samples were successfully
sequenced for NGS. Median turnaround time from the date of sample accessioning to the date of laboratory report
was 5 days (interquartile range, IQR, 4-6 days). TMB varied from 0-227 mutations per megabase (median 6, IQR
4-8), and was high (≥10 mut/Mb) in 117 samples (15%). Of 775 specimens processed for MSI, 714 could be
measured and approximately 7% were MSI-high. A total of 496 RAS variants were identified, of which 391 were
pathogenic, likely pathogenic, or variants of unknown significance (349 KRAS, 34 NRAS, 8 HRAS). Of the 27
genes with at least 78 mutations in the data set, there was an association between RAS status and patient age for
mutations at SMAD4, ABCC1, and RICTOR (Fisher’s Exact test, P < 0.05). For all three, mutations at these genes
are relatively more prevalent in samples from young RAS wild type patients compared to young RAS mutant pa-
tients (Table). Conclusions: The Oncotype MAP Pan-Cancer Tissue test identified numerous genomic changes in
mCRC samples. There appears to be an association between age group and RAS status for three mutated genes,
SMAD4, ABCC1, and RICTOR. The clinical implication is unclear and warrants further investigation with out-
comes data. Research Sponsor: Exact Sciences Corporation.

Three genes appear to exhibit an association between RAS status (wild type vs mutant) and age (≤ 50 vs. >50).

GENE (# mutated) Age ≤ 50 Age > 50

SMAD4 (N=109)
RAS Wt 7 (26.9%) 19 (73.1%)
RAS Mt 6 (7.2%) 77 (92.8%)

ABCC1 (MRP1) (N=85)
RAS Wt 7 (21.2%) 26 (78.8%)
RAS Mt 2 (3.8%) 50 (96.2%)

RICTOR (N=84)
RAS Wt 7 (29.2%) 17 (70.8%)
RAS Mt 5 (8.3%) 55 (91.7%)

Mt = mutated, Wt = wild type.

172 Poster Session

Rapid point of care NGS in colorectal cancer. First Author: William Raskin,
William Osler Health System, Brampton, ON, Canada
Background: Next generation sequencing (NGS) is the laboratory cornerstone of precision oncol-
ogy treatment. In advanced colorectal cancer (CRC), current guidelines recommend testing
RAS, BRAF and MMR biomarkers as standard of care. The added value of comprehensive geno-
mic profiling is so far unclear. Traditional NGS operations are complicated, requiring special-
ized equipment and personnel. In many jurisdictions, cancer patients are treated in publicly-
funded community hospitals, where NGS is not typically utilized and access to testing via
send-out services is associated with lengthy turnaround times. Here, we have validated and im-
plemented one of the world’s first "point of care" NGS services. Our early experience on NGS
implementation and impact in CRC patients is described. Methods: All NGS studies were per-
formed using the Oncomine Precision Assay (OPA) on the genexus integrated sequencer. NGS
was performed at the request of the treating physician. All NGS was performed in a local com-
munity pathology lab by histotechnologists, simultaneously responsible for IHC testing (such as
MMR) and interpreted by anatomic pathologists in conjunction with routine diagnostic patholo-
gy services. Retrospective chart review was performed for all patients undergoing sequencing
studies and key data, including turnaround time and NGS findings were extracted from the
electronic medical record for analysis. Results: A total of 51 cases with CRC were tested using
point of care NGS from November 2020-August 2021, initiated by treating physicians. The
median turnaround time for results was 3 days. Oncogenic driver events were identified in 46
(90%) cases, including canonical mutations in KRAS, NRAS and BRAF (Table). Actionable
mutations were identified in 13 (25%) samples that would not have been identified with sin-
gle-gene testing. Conclusions: Here, we show that comprehensive NGS can reveal occult resis-
tance mechanisms to standard therapy and identify actionable biomarkers in a substantial
proportion of patients with CRC. NGS added valuable information compared to guideline-rec-
ommended testing standards. Our study demonstrates that local testing can have rapid turn-
around times. To our knowledge, this is the first report of “point of care” NGS in CRC. Further
follow up is needed to explore the utility of these expanded roles for NGS testing. Research
Sponsor: Eli Lilly, Pfizer, Thermo Fisher, Roche.

Actionable driver mutations identified in CRC cases (N=51).

Driver Mutation Frequency (%)

KRAS 26 (50.9)
KRAS amplification 5 (9.8)
BRAF 3 (5.9)
ERBB2 3 (5.9)
ERBB2 amplification 1 (2.0)
ERBB3 3 (5.9)
ERBB3 amplification 1 (2.0)
NRAS 1 (2.0)
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The prevalence of common KRAS variants and associated outcomes in
patients with metastatic colorectal cancer (mCRC). First Author: Laura W.
Musselwhite, Levine Cancer Institute, Charlotte, NC
Background: KRAS is the most common driver oncogene in mCRC. Comprehensive analysis of KRAS variants prev-
alence and the relationship between variants and outcomes are lacking. Herein, we aimed to examine the impact
of KRAS variants on outcomes in patients (pts) with mCRC. Methods: A retrospective review of pts with mCRC with
known KRAS mutation status was performed. Fisher’s exact test was used to analyze the association between
KRAS variants. Cox Proportional Hazard modeling was used to study the relationship between KRAS variants and
overall survival (OS). Kaplan-Meier method was used to assess OS. Results: A total of 423 pts diagnosed with
mCRC from 2014-2020 with available extended KRAS status were evaluated. Median age at diagnosis was 59.8
yrs (22.3-92 range), 57% were male, 22% were Black, and 75% presented with de novo metastatic disease. A
majority (56%) of tumors harbored KRAS mutations. The most frequent KRAS variants were G12D 47% (111),
G12V 12% (28), G12C 13% (31), G13D 9% (21), and 20% (47) were other variants. In univariate analyses, the
presence of a KRAS mutation, Black race, de novo metastatic disease, age, receipt of chemotherapy, and receipt
of surgery were associated with OS. Tumor location was not associated with OS. In multivariable analyses, muta-
tion type was a significant predictor of death and the presence of G12D was associated with an increased risk of
death compared to G12V and KRAS wildtype. There was no increased risk of death in pairwise comparisons of
G12D and G13D or other KRAS variants. Black race, de novo metastatic disease, and no receipt of surgery were
additional independent predictors of death (Table). With a median follow-up of 25.7 months (mo.), median OS
was 35.5 mo. (95% CI 10.5-50.9) with G12C, Not Reached (NR) (95% CI 21-NR) with G12V, 36.2 mo. (95%CI
14.9-58.5) with G13D, 26.2 mo. (95% CI 21.8-37) with G12D, 39.6 mo. (95% CI 22.4-47.9) for other KRAS
mutations, and 59.6 mo. (95%CI 48.2-NA) for KRAS wildtype, respectively (p=0.0003). Conclusions: Our find-
ings highlight differences in unadjusted overall survival when comparing G12D to some other KRAS variants. Co-
don and amino acid-specific mutations of KRAS should be considered when evaluating prognosis and further
study on treatment effects and sequencing is warranted. Research Sponsor: None.

Multivariable analysis of prognostic factors and KRAS status in mCRC.

Variable N, % Hazard Ratio (95% CI) P-value

KRAS G12C vs. G12D 31, 7% 0.89 (0.52-1.51) 0.65
KRAS G12V vs. G12D 28, 7% 0.48 (0.25-0.94) 0.03
KRAS G13D vs. G12D 21, 5% 0.98 (0.54-1.77) 0.94
Other KRAS mutation vs. G12D 47, 11% 0.67 (0.43-1.06) 0.09
KRAS Wildtype vs. G12D 185, 44 0.46 (0.33-0.64) <0.001
Black vs. White Race 95, 22% 1.69 (1.24-2.31) 0.001
De novo vs. recurrent mCRC 318, 75% 2.22 (1.52-3.24) <0.001
Age* 60 (50-69) 1.01 (1.00-1.03) 0.010
No surgery vs. surgery 222, 52% 2.63 (1.95-3.54) <0.001

*Median and interquartile range are reported.

174 Poster Session

Association of BRAF V600E mutation with survival in patients with
metastatic mismatch repair-deficient colorectal cancer. First Author: Elaine
Tan, University of South Florida, Tampa, FL

Background: Colorectal cancer (CRC), while one of the most common cancer
diagnoses, can behave heterogeneously based on molecular characteristics.
A subset of patients (pts) with CRC are characterized with mismatch repair
deficiency (MMR-d), these pts exhibit encouraging responses to immuno-
therapy. The predictive nature of various factors, such as BRAF status, age,
and MMR-D protein loss type, have been investigated in pts with MMR-d
CRC. However, the prognostic role of these factors has not been well estab-
lished. The purpose of this study was to identify characteristics that influ-
ence survival in MMR-d mCRC. Methods: This study evaluated pts with
MMR-d mCRC in the Flatiron database. Overall survival (OS) was deter-
mined from date of diagnosis of stage IV disease to date of death and strati-
fied based on age greater than or less than 50 years, BRAF mutation status,
RAS mutation status, and type of MMR gene loss. For statistical analysis,
the Chi-Square test was implemented to determine the prognostic signifi-
cance of clinical and molecular features. Univariate and multivariate analy-
ses were determined through the Cox regression model. Results: There were
1,101 pts in the study. The majority of pts were older than 50 (79.7%),
Caucasian (75%), and had ECOG 0-1 (83.4%). Among the 803 pts with
known BRAF status, 44.3% (n=356) had BRAF V600E mutation and
55.7% (n=447) were BRAF wildtype. Pts with BRAF V600E mutation had
OS of 18.9 months vs. 33.2 months for pts with wild type BRAF (HR 1.52,
95% CI: 1.25-1.86, p<0.001). Pts older than 50 had a lower median OS
vs. those who were ≤50 at 21.4 months vs. 38.7 months (HR 1.66, 95%
CI: 1.33-2.07, p<0.001). When comparing MSH2/MSH6 mutations to
MLH1/PMS2, a trend towards improved OS was seen with median survival
of 35.2 months vs. 22.7 months, respectively (HR 0.79, 95% CI: 0.61-
1.02, p=0.067). On multivariate analysis, BRAF mutation and older age
continued to be associated with differences in survival, while KRAS muta-
tion and specific MMR gene loss did not. Conclusions: BRAF V600E muta-
tion and age greater than 50 are associated with decreased survival for pts
with MMR-D mCRC. KRAS mutations and specific MMR alterations are not
associated with differences in survival. Research Sponsor: None.

175 Poster Session

ENDOV upregulation and outcomes in females with colorectal
adenocarcinoma. First Author: Chandur Bhan, AMITA Health Saint
Joseph Hospital Chicago, Chicago, IL

Background: Colorectal adenocarcinoma (COAD) is a common cancer in gas-
trointestinal tract. Endonuclease V (ENDOV), an enzyme with specificity for
deaminated adenosine (inosine) in nucleic acids, was found to be involved
in the development of certain cancers. Thus, this study was performed to ex-
plore the effects of ENDOV on the prognosis of COAD. Methods: RNA-se-
quencing FPKM data and corresponding clinical information of 41 normal
tissues and 480 tumor tissues of COAD were acquired from The Cancer Ge-
nome Atlas (TCGA). Then ENDOV expression differences between the nor-
mal and cancer tissues were compared with Wilcoxon rank-sum test via
‘limma’ package. Overall survival (OS) and disease specific survival (DSS)
analyses were conducted by Kaplan–Meier (K–M) method via ‘survminer’
package. Subgroup analyses of different genders were also performed. Re-
sults: The expression of ENDOV was downregulated in tumors compared
with normal tissues (p < 0.001). However, higher expression of ENDOV is
associated with worse OS (HR: 1.83, 95%CI: 1.23-2.73, P = 0.003) and
DSS (HR: 1.75, 95%CI 1.06-2.91, P = 0.03). Subgroup analysis found
that higher expression of ENDOV was associated with worse OS (HR: 2.17,
95%CI 1.18-3.98, P = 0.012) in females, but not in males (HR: 1.48,
95%CI 0.86-2.53, P = 0.158). As for DSS, higher expression of ENDOV
was also correlated with worse outcome (HR: 2.36, 95%CI 1.07-5.19, P =
0.033) in females, but not in males (HR: 1.45, 95%CI 0.73-2.86, P =
0.287). Conclusions: ENDOV is overall downregulated in COAD tumor sam-
ples. However, higher expression of ENDOV in certain COAD patients is as-
sociated worse OS and DSS in females but not in males. This indicates the
potential role of ENDOV in predicating the prognosis of COAD in female pa-
tients. Research Sponsor: None.

176 Poster Session

Genomic landscape of ERBB2/3 alterations in colorectal cancer:
Comutations, immuno-oncology biomarkers, and consensus molecular
subtype. First Author: Jeanne Tie, Peter MacCallum Cancer Centre,
Melbourne, VIC, Australia
Background: ERBB2 is a rapidly emerging therapeutic target for a subset of colorectal cancer (CRC) har-
boring oncogenic alterations in this gene. Oncogenic ERBB3 mutations have been reported in various
cancers including CRC, but little is known about its functional impact. Optimal targeting of this pathway
requires understanding of the genomic context in which somatic ERBB2/3 alterations (ERBB2/3-alt) oc-
cur in a real-world CRC population. Methods: We analyzed 7,688 de-identified records from CRC pa-
tients that underwent next generation sequencing with the Tempus|xT assay (DNA-seq of 648 genes at
500x coverage, full transcriptome RNA-seq). We assessed the prevalence and association of ERBB2/3-
alt with demographics, co-occurring alterations, immuno-oncology biomarkers (microsatellite instability
[MSI], tumor mutational burden [TMB], PD-L1 expression), and consensus molecular subtype (CMS,
available for the subgroup with primary biopsies and RNA data [n = 2,686]). Results: Overall, 5% (376/
7688) of tumors harbored an ERBB2 or ERBB3-alt. 1.9% (n = 143) ERBB2-amplified, 1.3% (n = 97)
ERBB2-mutated, 0.9% (n = 72) ERBB3-mutated, < 1% other combinations (excluded from analyses).
There were no significant differences in baseline demographics (e.g., age of onset, race and gender) be-
tween groups. Patients with ERBB2/3-alt were more likely to be MSI-high and TMB-high (Table). There
was a trend towards higher prevalence of positive PD-L1 in ERBB3-alt vs ERBB3-WT tumors. We ob-
served significant differences in co-occurring alterations among ERBB2/3-alt and WT groups (Table).
CMS classification did not identify significant differences by ERBB2-alt or ERBB3-alt; ERBB2-alt com-
pared to WT (CMS1: 8.6% vs 13%; CMS2: 24% vs 26%; CMS3: 20% vs 17%; CMS4: 30% vs 34%; p
= 0.12) and ERBB3-alt compared to WT (CMS1: 24% vs 13%; CMS2: 12% vs 26%; CMS3: 16% vs
17%; CMS4: 40% vs 34%; p = 0.3). Conclusions: ERBB2/3 mutated CRC are more frequently MSI-H,
TMB-high and KRAS mutated than ERBB2/3-WT tumors. Correlation of ERBB2/3 alterations with other
genomic alterations including BRAF, TP53, CDK12, PIK3CA, and TOP2A will help advance the clinical
development of HER2-targeted therapies. Research Sponsor: None.

ERBB2 amplified
(n = 143)

ERBB2 mutated
(n = 97)

ERBB3 mutated
(n = 72)

ERBB2/3 WT
(n = 7,312) p-value

Immuno-biomarkers
MSI-H 0 (0%) 12 (12%) 15 (21%) 404 (5.6%) < 0.001
TMB ≥10 4 (3.0%) 17 (18%) 20 (28%) 675 (9.4%) < 0.001
PD-L1+ 4 (6.6%) 1 (3.3%) 3 (10%) 205 (7.5%) 0.8

Co-mutated Genes
TP53 115 (80%) 59 (61%) 42 (58%) 4,234 (58%) < 0.001
CDK12 101 (71%) 1 (1.0%) 0 (0%) 37 (0.5%) < 0.001
KRAS 15 (10%) 48 (49%) 41 (57%) 2,764 (38%) < 0.001
PIK3CA 12 (8.4%) 16 (16%) 20 (28%) 950 (13%) < 0.001
BRAF 1 (0.7%) 5 (5.2%) 2 (2.8%) 525 (7.2%) 0.010
TOP2A 39 (27%) 0 (0%) 0 (0%) 5 (< 0.1%) < 0.001
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LRP1B and GRM3 expression in colorectal cancer. First Author: Priya
Jayachandran, Division of Medical Oncology, USC Norris Comprehensive
Cancer Center, Keck School of Medicine, Los Angeles, CA
Background: LRP1B is a member of the low-density lipoprotein receptor family and a tumor
suppressor found to be downregulated in colon cancer (CRC). GRM3 is a receptor of glutamate,
an amino acid and neurotransmitter. Inhibition of GRM3 reduces CRC cell growth. Recent data
from CALGB/SWOG 80405 suggests that mutations (MT) of either LRP1B or GRM3 are associ-
ated with better and worse overall survival (OS) in patients treated with bevacizumab (Bev), re-
spectively. We investigate the association of LRP1B or GRM3 mRNA levels with outcomes.
Methods: A total of 13,780 CRC tumors (male 7,497, female 6,283) underwent comprehensive
molecular profiling (Caris Life Sciences). Analyses included next-generation sequencing of
DNA (592 genes, NextSeq, WES, NovaSEQ) and RNA (NovaSeq). Significance with multiple
correction was indicated with q, otherwise p value. Gene Set Enrichment Analyses (GSEA) were
performed (significance p <.05). A Consensus Molecular Subtype (CMS) calling algorithm was
developed using mRNA levels (transcripts per million; TPM). Time on treatment (TOT) with Bev
was extracted from insurance claims. Results: Male patients had higher GRM3 expression (me-
dian TPM.55 vs..52, p <.001). GRM3 and LRP1B were both elevated in brain metastases
(1.95 vs..40, q<.01;.53 vs..16, q<.01) and enriched in CMS4 subtype (both p <.001). Over-
expression of GRM3 and LRP1B were significantly associated with MSS (.11 vs..07,
p <.0001;.54 vs..39, p <.0001) and TMB low status (.11 vs..08, p <.0001;.54 vs..40,
p <.0001). For MSS tumors, high LRP1B was associated with lower MT rates of APC (76% vs.
78%), KRAS (49% vs. 51%) and PIK3CA (15% vs. 17%). For MSI tumors, high LRP1B corre-
lated with higher MT of MSH6 (41% vs. 32%), BRCA2 (28% vs. 20%) and PMS2 (12% vs.
6%). MSS tumors with high GRM3 had more APC (79% vs. 75%), less KRAS (47% vs. 52%)
and SMAD4 (12% vs. 16%) MT and MSI with high GRM3 carried more APC (42% vs. 35%)
and RAD50 (18% vs. 8%) MT. MSS tumors with low LRP1B showed upregulation of the EIF2
pathway while MTOR, RAB, and CDC42 pathways were enriched in MSI with low LRP1B.
CDC42 and MTOR pathways were enriched in MSS tumors with low GRM3, and MSI with low
GRM3 displayed enrichment of EIF2 and Notch pathways. In MSS tumors, both LRP1B and
GRM3 were prognostic and associated with better survival (HR.66, 95% CI [.56-.78], p
<.0001 for LRP1B; HR.79, 95% CI [.68-.92], p<.01 for GRM3) and high expression of either
one was also associated with better prognosis for patients treated with Bev (HR.85, 95% CI
[.70-.92], p <.01 for LRP1B; HR 0.88, 95% CI [.77-.99], p <.05 for GRM3). Conclusions:
LRP1B and GRM3 appear to be important regulators in CRC because of their prognostic value
and association with response to bevacizumab treatment. Both LRP1B and GRM3 are associat-
ed with pathways of cell cycle progression, cell migration, and DNA repair. A better understand-
ing of their role in angiogenic signaling is critical to develop more effective strategies to
improve response to bevacizumab or immunotherapy. Research Sponsor: None.

178 Poster Session

Clinical usefulness of postoperative serum carcinoembryonic antigen in
colorectal cancer patients with liver metastases. First Author: Koichiro
Yoshino, Japanese Foundation For Cancer Research, Koto-Ku, Japan

Background: Colorectal cancer with liver metastases (CLM) has high post op-
erative recurrence rates, and optimizing the perioperative treatment is im-
perative. Post operative carcinoembryonic antigen (CEA) can help detecting
minimal residual disease in colon cancer after curative resection. Methods:
The aim of this study was to identify the potential role of serum CEA after
liver resection in patients with CLM. This study was conducted at the Cancer
Institute Hospital, Japanese Foundation for Cancer Research from 2004 to
2018. Patients with CLM who underwent complete resection of primary tu-
mors and liver metastases were enrolled in this study. We studied the asso-
ciations between the perioperative CEA levels and characteristics of
recurrence. Results: Recurrence was detected during the median follow-up
time of 50.9 months in 343 (54.1%) of the total 633 patients analyzed. Pa-
tients with postoperative CEA (>5) group had a significantly higher recur-
rence rate (75.7% vs 50.0%, p < 0.01), with a shorter time until
recurrence (4.4 months vs 36.9 months, p < 0.01) than those with a post-
operative CEA level (≤5) group. In multivariate analysis, a postoperative
CEA level >5 ng/ ml was an independent predictor, with the highest hazard
ratio for both recurrence free survival (RFS) and overall survival (OS) (RFS:
2.77, 95% confidence interval [CI] 2.14–3.60, p <0.01, OS: 3.18, 95%
CI 2.41–4.19, p <0.01). In addition, there was a significantly shorter RFS
in the postoperative CEA level (>5) group who did not have normalized CEA
levels after adjuvant chemotherapy compared to normalized CEA group (3.3
months vs 18.5 months, p = 0.008). Conclusions: The postoperative CEA
and postadjuvant chemotherapy CEA level in the CEA level (>5) group after
surgery may be a predictor of RFS and OS. Research Sponsor: None.

179 Poster Session

Clinical implication of KRASmutation variants in patients with resected colon
cancer. First Author: Jin Ho Baek, Department of Hematology and
Oncology, Kyungpook National University Chilgok Hospital, School of
Medicine, Kyungpook National University, Daegu, South Korea

Background: This study evaluated the clinical implication of KRAS mutation
variants in patients with resected colon cancer (CC). Methods:We retrospec-
tively reviewed 482 patients diagnosed with CC and underwent curative sur-
gical resection at Kyungpook National University Chilgok Hospital. The
inclusion criteria were: pathologically diagnosed with primary CC; stage I–III
CC according to the 7th edition of American Joint Committee on Cancer
staging system; and with available test results for KRAS mutation status. In
total, 345 patients met these criteria and were included in this study.
Results: Among the 345 patients, 140 (40.6%) exhibited KRAS mutations,
with their incidences as follows: 90/140 (64.3%) in Exon 2 Codon 12, 37/
140 (26.4%) in Exon 2 Codon 13, 1/140 (0.1%) in Exon 3 Codon 59, 7/
140 (5.0%) in Exon 3 Codon 61, and 5/140 (3.6%) in Exon 4 Codon 146.
KRAS mutation status was not a significant prognostic factor for disease-
free survival (DFS) or overall survival (OS). Although, there were no signifi-
cant differences in survival between patients with Exon 2 Codon 12 and
Exon 2 Codon 13 mutations, poorer DFS (p = 0.085) and OS (p = 0.005)
were seen in those with Exon 3 Codon 61 mutation than in others. Conclu-
sions: KRASmutation status was not correlated with survival, but Exon 3 Co-
don 61 mutation might be a poor prognostic factor in resected CC patients.
Research Sponsor: None.

180 Poster Session

Medullary carcinoma of the colon: A comprehensive analysis of a large
cancer database. First Author: Iktej Singh Jabbal, Cleveland Clinic
Florida, Weston, FL
Background: Medullary carcinoma (MC) of the colon was described first in 1999 and is charac-
terized by undifferentiated sheets of epithelial cells in a solid growth pattern with pushing bor-
ders and prominent lymphoplasmacytic infiltrates. It frequently shows microsatellite instability
(MSI). However, the clinicopathological and survival outcomes between MC and the more com-
mon adenocarcinoma of the colon (AC) are not well defined in a large database. Therefore, we
used a large national registry to explore the association of survival characteristics with sociode-
mographic, geographic, and disease variables in this cohort of patients. Methods: We sampled
the National Cancer Database (NCDB) for colon cancer patients diagnosed with MC from
2004-2018. Multivariate cox regression models were used to compare hazard ratios for demo-
graphic, geographic, and disease characteristics. In addition, Kaplan-Meier survival plots were
utilized to assess survival rate differences between MC and AC tumors located in the ascending,
transverse, or descending colon. A p-value<0.05 was considered statistically significant. Re-
sults: Only 2,709 (0.29%) of the 922,667 patients with AC had MC. MC was seen in older pa-
tients than AC (76 vs. 69 years). MC was also more common in females than AC (72.5 vs.
49%). The most striking finding in our analysis was the predominance of poorly differentiated
(63%) and undifferentiated (21.7%) pathologies in MC. This was in sharp contrast to AC,
where 15.8% of patients were poorly differentiated, and only 2% were undifferentiated. Fur-
thermore, undifferentiated and poorly differentiated MC tumors had a poor prognosis (HR
1.45, 95% CI 1.26-1.68, p<0.001 and HR 1.44, 95% CI 1.29-1.62, p<0.001 respectively)
as compared to the other histological grades. Another notable finding in our analysis was the
high prevalence of MSI in MC vs. AC (82.4% vs. 25.9%). Cecal MC (HR 1) had the worst prog-
nosis of any colonic site. Left-sided MC tumors also had an inferior prognosis compared to AC
(63.21 vs. 87.72 months), although not statistically significant (p=0.217). Conclusions: Colon
cancer presenting as undifferentiated or poorly differentiated with associated MSI should raise
the possibility of a medullary carcinoma diagnosis. However, given the rarity and difficulty in its
pathological delineation, MC may remain underdiagnosed. In the modern treatment era, with
the approval of immunotherapy for metastatic MSI colon cancer patients, survival and out-
comes for metastatic MC may be improved. Research Sponsor: None.
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181 Poster Session

Clinicopathological characteristics and outcomes of patients with deficient
mismatch repair colorectal cancer. First Author: David Vi~nal, Medical
Oncology Department, Hospital Universitario La Paz, Madrid, Spain
Background: Patients with microsatellite-instability–high (MSI-H) or deficient mismatch repair (dMMR) colorectal
cancer (CRC) represent a unique subgroup of patients with evolving treatment opportunities. Methods: We includ-
ed all of the patients with pathologically confirmed diagnosis of CRC at Hospital Universitario La Paz from October
2016 to September 2020. Results: A total of 1,152 patients were diagnosed with CRC. IHC for MMR was available
in 1,014 patients. Of those, 100 (9,8%) patients were deficient for MLH1 and PSM2 (n = 78), MSH2 and MSH6
(n = 12), PMS2 (n =5), MSH6 (n = 4), or MSH2 (n = 1). Baseline characteristics are depicted in the table. Female
sex (55% vs. 38%; p = 0,001), right primary tumor location (75% vs. 29%; p = 0,001), histological grade 3
(20% vs. 8%; p <0,001), and mucinous component (39% vs. 10%; p < 0,001), and localized disease at diagno-
sis (97% vs. 79% p < 0,001), were more frequent in dMMR group. Among patients with dMMR CRC, 53% were
≥75 years old. The prevalence of BRAF V600E mutation was 56%. More female sex (67% vs. 40%; p = 0,006)
and BRAFV600E mutation (66% vs. 48%; p = 0,06) were found in older vs. younger dMMR patients. Six patients
were diagnosed with Lynch syndrome. After a median follow-up of 24 months, 279 patients have died. Median
overall survival (OS) was not reached in either group (p = 0,327). Three-year OS was 75% (95% CI: 70-80) and
69 (95% CI: 67-71) in the dMMR and pMMR, respectively. In patients with localized disease that underwent anti-
neoplastic treatment (n = 856), median disease-free survival (DFS) and OS were not reached in either group (p
=0,403 and p = 0,232). Three-year DFS in patients with stage I (n = 216) was 64% (95% CI: 46-82) and 85%
(95%CI: 80-90), p = 0,055; in patients with stage II (n = 274) was 84% (95% CI: 77-91) and 70% (95% CI:
66-74), p = 0,588; and in patients with stage III (n = 366) was 79 (95% CI: 71-87) and 66% (95% CI: 62-
70%), p = 0,322; in dMMR and pMMR, respectively. No baseline characteristics were associated with recurrence
in patients with localized dMMR CRC. Conclusions: Patients with MSI-High/dMMR CRC display distinctive clinical
and pathological features. Overall prognosis does not differ in our series, but older age of dMMR patients may
have influenced the outcomes. Research Sponsor: None.

pMMR (n = 914) dMMR (n = 100) P value

Sex (female) 351 (38) 55 (55) 0,001
Age 70,6 72,1 0,001
Primary tumor location
� Right colon
� Left colon
� Rectum

� 267 (29)
� 363 (39)
� 284 (31)

75 (75)
19 (19)
6 (6)

0,001

Stage
� I
� II
� III
� IV

� 172 (18)
� 230 (25)
� 318 (34)
� 194 (21)

� 19 (19)
� 41 (41)
� 37 (37)
� 3 (3)

<0,001

Lymphovascular invasion (n = 805) 273 (37) 27 (31) 0,27
Perineural invasion (n = 803) 148 (20) 11 (12) 0,09
Histological grade 3 (n = 856) 61 (8) 17 (20) <0,001
Mucinous (n = 917) 84 (10) 35 (39) <0,001
Budding (n = 567)
� Low
� Medium
� High

� 263 (51)
� 129 (25)
� 116 (22)

� 43 (72)
� 12 (20)
� 4 (6)

0,003

BRAF V600E mutation (n = 309) 16 (6) 41 (56) <0,001

182 Poster Session

Mismatch repair proteins (MMR) expression as predictive factor in locally
advanced rectal cancer. First Author: Andrea Pretta, Medical Oncology
Department, University Hospital, University of Cagliari, Cagliari, Italy
Background: Only few data on microsatellite instability in rectal cancer are available in literature, and dMMR role
in pre-operative chemoradiotherapy response is under debate. The aim of our study was to evaluate the frequency
and therapeutic implications of dMMR status in patients (pts) with locally advanced rectal cancer belonging to our
Center. Methods: Data were retrospectively collected from 231 patients belonging to the Medical Oncology Unit of
the University Hospital of Cagliari from 2011 to 2021. All patients were affected by locally advanced rectal adeno-
carcinoma (cT3-4 +/- N1-2). All patients included in the study underwent neoadjuvant chemoradiotherapy treat-
ment with capecitabine and RT long course (total dose of Gy 50.4) and subsequently underwent total mesorectal
excision (TME) followed by adjuvant chemotherapy. Mismatch repair (MMR) expression was evaluated through im-
munohistochemistry on surgical samples. Results: Of the 231 patients, 213 were suitable for final analyzes. Pa-
tients median age was 68 years (range 34-89). 145/201 were male and 68 were female. 66 (31%) had stage II
disease and 147 (69%) had stage III disease. Considering MMR, 205/213 (96%) patients had proficient mis-
match repair (pMMR), while 8/213 (4%) had dMMR. In dMMR patients defective proteins were: MSH2 in 4 pa-
tients, MLH1 and PMS2 combined in 2 patients and MSH6 in 2 patient. dMMR patients showed, unlike pMMR
patients, poor or no response to chemoradiotherapy. Responses were assessed through TRG evaluation (Ryan and
Dworak scoring systems) on the primary tumour. 5 patients presented a TRG-3 and 3 patients showed a TRG-4,
according to Ryan score. All of them had a grade 1 regression, according to Dworak. Conclusions: The results of our
study, albeit with limitations related to the retrospective nature and the limited number of dMMR cases, might in-
dicate a correlation between microsatellite instability and little or no response to preoperative chemo-radiotherapy.
It would be useful to analyze the data prospectively and further evaluate MMR as a predictor of response to com-
bined chemo-radiotherapy. Research Sponsor: None.

Patients characteristics.

pMMR dMMR

N. of patients 205 8
Stage II 64 2
Stage III 141 6
Ryan score*1

TRG-1 86 -
TRG-2 110 -
TRG-3 9 5
TRG-4 - 3
TRG-5 - -

Dworak score*2

Grade 0 - -
Grade 1 9 8
Grade 2 110 -
Grade 3 74 -
Grade 4 12 -

*1Ryan tumor regression (TRG) score: TRG-1 no visible cancer cells; TRG2 single cells or small group of can-
cer cells; TRG3 residual cancer outgrown by fibrosis; TRG4 significant fibrosis outgrown by cancer; TRG5 no
fibrosis with extensive residual cancer.
*2Dworak regression score: grade 0, no response; grade 1, minimal response; grade 2, moderate response;
grade 3, near complete response; grade 4, complete response.

183 Poster Session

Circulating microRNA: Searching for new players in assessment of therapy
response in colorectal cancer patients. First Author: Veronika Vymetalkova,
Department of Molecular Biology of Cancer, Institute of Experimental
Medicine, Academy of Sciences of the Czech Republic, Prague, Czech
Republic

Background: The identification of clinicopathological and molecular predic-
tive and/or prognostic factors represents currently one the most challenging
tasks in oncology. Significant efforts are currently being dedicated to identi-
fy patients who will or will not benefit from chemotherapy. In fact, drug re-
sistance is a limiting factor of the efficacy of chemotherapy in colorectal
cancer (CRC) treatment. However, despite modern surgical techniques and
adjuvant systemic therapy, only 20% of patients with distant metastasis
achieve long-term remission, while 60–70% of patients develop local or dis-
tant recurrence. Methods: Recently, we have identified by high-throughput
approach that circulating microRNAs (miRNAs), namely, miR-122-5p and
miR-142-5p show a high potential for CRC screening and early detection as
well as for the assessment of patients’ outcomes and the effectiveness of
treatment schedule. Results: In detail, the expression levels of these miR-
NAs were significantly different between CRC patients and controls. A year
after diagnosis, miRNA expression profiles were significantly modified in pa-
tients responding to treatment and were no longer different from those mea-
sured in controls. On the other hand, patients not responding to therapy
maintained low expression levels in their second sampling. As selection dur-
ing metastasizing may shift molecular patterns by which CRC liver metasta-
ses retain their unique molecular profile, we thus elaborated our results on
CRC patients with liver metastasis and measured these circulating miRNAs
repeatedly over two years. The first sampling was performed at the time of
post therapy developed liver metastasis (i.e., recurrence), and every 3
months depending on patients` conditions (i.e., covering the liver resection,
administration of chemotherapy etc). Detailed results of the study will be
presented during the meeting. Conclusions: The present study aimed to ex-
plain why patients with the same cancer stage may differ in treatment sus-
ceptibility and long-term outcomes. Research Sponsor: Czech health
research council of the Ministry of Health of the Czech Republic.

184 Poster Session

High immunoscore as a predictor of outcome in patients who underwent
chemoimmuno-therapy in locally advanced rectal cancer: A post-hoc
analysis of the correlation between immunoscore and pCR in the Averectal
study. First Author: Ali Shamseddine, American University of Beirut
Medical Center, Beirut, Lebanon
Background: The immunoscore (IS), a prognostic score, was first validated in early colon cancer
reflecting the immune response against the tumor. It showed potential in its ability to down-
stage patients with pathologic complete response (pCR) who would potentially benefit from or-
gan-sparing therapies in locally advanced rectal cancer (LARC). We first presented our initial
outcome with 37.8% pCR in patients with LARC treated with short course radiation therapy
(SCRT) followed by 6 cycles of mFOLFOX plus Avelumab followed by total mesorectal excision
(TME) in the ESMO 23rd World Congress on Gastrointestinal Cancer 2021 Conference (presen-
tation # SO-30). Here we are reporting the post-hoc analysis of the correlation between pCR
and pre-treatment biopsy IS to further establish the IS as a prognostic score in patients with
LARC. Methods: In this Phase II study, 44 patients were accrued from three centers, of whom
40 completed radiotherapy followed by chemoimmunotherapy then TME. 39 patients with
available tissue samples, containing tumor cells and its margins, were collected at baseline.
CD3 and CD8 cells were counted, and the IS is then derived from the mean density percentiles
of CD3 and CD8 positive T cells infiltrating the tumor and in the invasive margin of the tumor.
Cutoff for a high IS was established at 62%. We then compared the tumor regression grade
(TRG) with the means of IS, using the student t-test. Results: 15 patients with pCR had a mean
IS of 68 +/- 22 SD as opposed to a mean IS of 52 +/- 22 SD in 24 patients without pCR (p =
0.036). Conclusions: High IS correlates with TRG as pCR and successfully predicted clinical
outcome in LARC patients who underwent chemoimmuno-therapy. It is a promising potential
prognostic tool in stratifying patients who would benefit from specific modalities to augment
pCR and subsequent organ preservation strategy. Clinical trial information: NCT03503630.
Research Sponsor: Merck KGaA, Darmstadt, Germany.

45sColorectal Cancer

Visit abstracts.asco.org and search by abstract for the full list of abstract authors and their disclosure information.

http://clinicaltrials.gov/show/NCT03503630
http://abstracts.asco.org


185 Poster Session

Evaluation of SN-38 PK profile in patients with RAS wild-type metastatic
colorectal cancer treated with a combination of SCO-101 and FOLFIRI. First
Author: Jakob Hagen Vasehus Schou, Departments of Oncology, Herlev-
Gentofte Hospital, University of Copenhagen, Copenhagen, Denmark
Background: The FOLFIRI regimen (5-fluorouracil, leucovorin and irinotecan) is a predominant
treatment regimen for metastatic colorectal cancer. To optimize the benefit for the patients, it
would be desirable to increase the efficacy of irinotecan by increasing the exposure of SN-38
(the active metabolite of irinotecan) to the cancer cells, while maintaining a good safety profile.
The oral drug SCO-101, that is currently being developed by Scandion Oncology A/S, was test-
ed in an early clinical trial (CORIST-trial, ClinicalTrials.gov identifier: NCT04247256). SCO-
101 is an inhibitor of ABCG2, UGT1A1 and SRPK1. The CORIST trial was set up to address
the safety, tolerability, and efficacy of SCO-101 given orally for 6 days followed by FOLFIRI at
varying doses from day 5 to 7, in a biweekly schedule, in patients with metastatic colorectal
cancer who have formerly been treated with FOLFIRI and afterwards progressed. The first part
of the study was a dose-finding study, where the impact of SCO-101 on the pharmacokinetics
(PK) of SN-38 was studied. Methods: 12 patients from the dose-finding part of the CORIST
study received 150 mg SCO-101 for 6 days and 45 – 80% of the recommended dose of FOL-
FIRI. 6 of the patients had RAS wild-type tumors and these patients are the subject of the cur-
rent analysis. Blood for PK analysis was sampled from the patients at 1, 2, 4, 8, 24, 48, and
96 hours after treatment with FOLFIRI and SCO-101. The blood samples were analyzed for
Cmax, T1=2 and AUC (0-24h) of SCO-101, irinotecan and SN-38. Results: The PK of SN-38
from the patients in the study, normalized to a dose of irinotecan of 90 mg/m2 showed a T1=2
day 5 of 19 hours (SD 5,7) a Cmax of 60 ng/ml (SD 20,6) and an AUC_0-24h of 1415 hxng/ml
(SD: 670). The results were compared to SN-38 data from treatment with irinotecan at 180
mg/m2, which is used in standard doses of FOLFIRI and the data is presented in the table. The
data analysis showed an increased T1=2, increased Cmax and increased AUC of SN-38 when
combining SCO-101 with 90 mg/m2 irinotecan, compared to SN-38 PK data from standard iri-
notecan treatment of 180 mg/m2. The toxicity profile of the patients treated with 90 mg irino-
tecan/m2 (50% FOLFIRI) showed only grade 1 and 2 adverse events. Conclusions: SCO-101 in
combination with FOLFIRI has demonstrated the ability to modulate the PK profile of SN-38 in
mCRC patients with RAS wild-type tumors, by significantly increasing the half-life, the peak
plasma concentration, and area under the curve of SN-38. The combined treatment was well
tolerated, and the drug is now being tested for efficacy in the CORIST trial. Research Sponsor:
Scandion Oncology A/S.

Comparison of SN-38 PK data between standard irinotecan and data from CORIST study.

Dose irinotecan/m2 T1=2 hours (SD) Cmax ng/ml (SD)
AUC_0-24

hxng/ml (SD)

SN-38 Standard 180 mg 11,7 (4,3) 40 (11,6) 385 (115)
SN-38 CORIST 90 mg 19 (5,7) 60 (20,6) 1415 (670)
Fold increase (CORIST vs Standard) 0,5 1,6 1,5 3,7

186 Poster Session

Metastatic bulk to predict subclonal heterogeneity by ctDNA in RAS/RAF-
wildtype colorectal cancer. First Author: Jeremy D. Kratz, University of
Wisconsin Carbone Cancer Center, Madison, WI
Background: Distinct molecular subgroups of colorectal cancer (CRC) have been
afforded with use of next-generation sequencing (NGS) as standard in clinical
practice for advanced disease. We have previously demonstrated that disease
bulk predicts clinical resistance to EGFR inhibition in RAS/RAF-wildtype (WT)
CRC. We hypothesized bulky disease would predict advanced subclonal heteroge-
neity by circulating tumor DNA (ctDNA) in RAS/RAFWT CRC. Methods: Following
IRB-approval, a retrospective review of molecular profiles in advanced CRC (n =
965) were compiled from the Veteran Administration’s (VA) National Precision
Oncology Program (NPOP) and University of Wisconsin Precision Medicine Mo-
lecular Tumor Board (MTB). Disease bulk was defined as the longest diameter of
metastatic disease or short axis for advanced lymphadenopathy. Molecular profil-
ing was performed using commercially available platforms including Strata Oncol-
ogy (MTB) and FoundationOne (NPOP). Bulky was compared as categorical (>
35 cm) and continuous variable against the count of pathologic variants. Results:
The population was largely representative of advanced CRC with alterations in
TP53 (80.5%), KRAS (44.8%), PIK3CA (22.0%) and BRAF (12.8%). Veterans
had increased frequency of alterations in PIK3CA (22.7% v. 13.0%, p < 0.02)
and BRAF (13.3% v. 6.9%, p < 0.05). There was no difference in metastatic
bulk at the time of NGS for tissue biopsy between MTB and NPOP populations (t
= 0.80). Disease bulk did not predict the number of pathologic variants from tis-
sue sampling in RAS/RAFWT CRC (n = 96, t = 0.24). RAS/RAFMT cancers had in-
creased frequency of subclonal alterations by ctDNA (9.1±4.0) v. RAS/RAFWT

(4.5±3.4, p < 0.0001). Using ctDNA, bulky disease in RAS/RAFMT CRC was not
predictive of increased pathologic variants (8.8±3.5 v. 9.5±4.8, t = 0.62). Bulky
disease (> 35mm) in RAS/RAFWT CRC predicted increased subclonal variants
(6.2±3.6 v. 3.5±2.9, p < 0.02). As a continuous variable, disease bulk predicted
the number of pathologic variants in RAS/RAFWT CRC (R = 0.51). Conclusions:
These data indicate that metastatic bulk is a predictor of subclonal heterogeneity
by ctDNA in RAS/RAFWT CRC. Molecular profiling of tissue alone did not predict
differences in subclonal heterogeneity when stratified by disease bulk in RAS/
RAFWT CRC. Limited subclonal heterogeneity in non-bulky cancers support ongo-
ing prospective investigations to select non-bulky cancers for early incorporation
of anti-EGFR inhibition (NCT04587128). Research Sponsor: Conquer Cancer
Foundation of the American Society of Clinical Oncology.

187 Poster Session

Comprehensive genomic profiling (CGP)-informed personalized molecular
residual disease (MRD) detection: An exploratory analysis from the
PREDATOR study of metastatic colorectal cancer (mCRC) patients
undergoing surgical resection. First Author: Halla Nimeiri, Foundation
Medicine, Cambridge, MA

Background: Detection of MRD following metastatic liver resection in ad-
vanced CRC patients is associated with poor prognosis with high rate of re-
lapse. Nevertheless, there is currently no standard of care to guide further
therapy after curative intent surgery. MRD detection has the promise to be
implemented into standard of care and guide treatment decision making.
Here we establish feasibility of MRD detection using Foundation Medicine’s
novel tissue-informed personalized monitoring assay, FoundationOne Track-
er (F1T), in mCRC patients undergoing surgical resection with curative in-
tent. Methods: Tissue-based CGP was performed retrospectively on a cohort
of 72 patients from the PREDATOR trial. Trackable patient-specific single
nucleotide variants were selected using a novel computational approach ne-
gating the need for buffy coat sequencing to filter germline variants. Person-
alized multiplex PCR was used to detect and evaluate prognostic value of
ctDNA from plasma collected at MRD timepoint post-surgery (median 27
days, range 8-99.5). Median follow-up of patients in the overall population
was 10.7 months (range: 0.9-53.8 months). Survival analyses were per-
formed using the Kaplan-Meier Estimator and Cox regression. Results: Post-
surgical F1T analysis was successful on 96% of cases (69/72). CGP analy-
sis revealed at least one driver mutation in 57% of samples (41/72) includ-
ing KRAS/NRAS (46%) and BRAF mutations (3%). MRD was detected in
45% (31/69) of patients, of which 94% (29/31) had progressed at the time
of the data cut. Median progression -free survival (PFS) was 3.2 months
(2.1-7.1) in ctDNA-positive vs 28 months (20.9-NA) in ctDNA-negative
population (HR 5, CI 2.7-9.3, p<0.001). Median overall survival (OS) was
31.6 months in ctDNA-positive vs not reached in ctDNA-negative group (HR
27, CI 3.6-205, p<0.001). Conclusions: CGP-informed post-operative MRD
detection is a strong prognostic biomarker and correlates with survival out-
comes in patients with resected mCRC. F1T is a novel and convenient tech-
nological approach to MRD detection utilizing highly validated FMI testing
to reveal potentially targetable mutations and inform personalized ctDNA
monitoring. These results demonstrate the ability of F1T to accurately de-
tect MRD in mCRC patients following surgical resection, without the need
for germline sequencing. Research Sponsor: Foundation Medicine, Inc.

188 Poster Session

Clinical evolution after surgery of hepatic metastases of colorectal cancer
according to genomic profile. First Author: Blanca Mor�on Garc�ıa, Hospital
General Universitario Gregorio Mara~n�on, Instituto de Investigaci�on
Sanitaria Gregorio Mara~n�on, Madrid, Spain
Background: Hepatic metastatic disease from colorectal cancer (CRC) is a signifi-
cant clinical problem, as the liver is the dominant metastatic site for patients
with CRC and 25% of patients will have liver affection at diagnosis. Due to im-
provement in systemic therapy and locoregional treatments in the last decade,
survival has increased significantly. In this regard, it is key to be able to establish
several prognostic factors that significantly influence survival. Methods: We car-
ried out a retrospective analysis of 554 patients with mCRC treated at the Gregor-
io Mara~non Hospital (Madrid, Spain) between January 2010 and 2021. We
analyzed the clinical and molecular characteristics of patients undergoing liver
metastasis surgery as first metastasis surgery together with relapse patterns to
progression. Results: Out of our cohort of 554 patients with mCRC we identified
169 patients that underwent liver metastasis surgery as 1st surgery, achieving a
media of survival of 56.38 months [95% CI, 44.21-73.78 months]. Regarding
the clinical characteristics of the population, the majority were men (63,91%)
and had a PS 0-1 (90,5%); and 46 patients (27,2%) were more than 70 years
old. In relation to the location of the primary tumour, 46 patients (27,2%) had it
n the right colon and 120 in the left colon (71,0%). And 43 patients (25,4%)
had extrahepatic disease at the time of surgery. Regarding the biomakers, we in-
dentified the following mutations: 68 mutated KRAS (40,2%), 5 mutated NRAS
(2,9%), 9 mutated BRAF (5,3%), 13 mutated PI3K (7,6%), 1 HER2 amplifica-
tion (0,5%) and 4 with IMS phenotype (2,3%). After the metastasis surgery, pro-
gression was mainly hepatic (50,3%), followed by pulmonary (24,8%), peritoneal
(11,8%), lymph node (12%), bones (4,7%) and cerebral (1,1%), without having
significant differences in relapse patterns at the statistics when analyzed by geno-
mic profile. When analyzing progression-free survival (PFS) and overall survival
(OS) according to the genomic profile, in the BRAF mutated vs BRAF WT popula-
tion, no statistically significant differences were found, obtaining therefore an evi-
dent benefit. Furthermore, we found significant differences in OS for patients
with right vs left primary tumour as well as for patients with extrahepatic involve-
ment at the time of surgery. Conclusions: Patients undergoing sequential meta-
static surgery have a long survival, so it is important to analyse patterns of relapse
and clinical course. There is no evidence of significant differences in the progres-
sion patterns according to the mutational status of the mCRC; but selected pa-
tients with BRAF mutations may obtain benefit in PFS and OS with locoregional
approaches to their liver disease. Research Sponsor: None.
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189 Poster Session

Longitudinal monitoring of circulating tumor DNA (ctDNA) during disease
course of metastatic colorectal cancer (mCRC). First Author: Yoojoo Lim,
IMBdx, Seoul, South Korea
Background: ctDNA is an attractive alternative to tissue for its easy accessibility
and real time representation of systemic tumor profile. We explored the utility of
ctDNA profiling during the course of mCRC treatment. Methods: Serial blood sam-
ples were obtained from mCRC patients before and during first-line palliative che-
motherapy at fixed intervals (after every four cycles) until confirmed disease
progression. ctDNA was sequenced using targeted next-generation sequencing
(NGS) platform with 106 genes. Changes of ctDNA profile and treatment outcome
were comprehensively analyzed. Results: A total of 272 samples from 62 patients
were analyzed. In the pre-treatment blood samples, 56 (90.3%) of patients had
detectable ctDNA mutations including single nucleotide variants, short inser-
tions/deletions and copy number changes (median 4.5 mutations/ patient, range
0 - 133). In 31 (50.0%) patients who had tissue NGS panel results performed in
the clinic, overall concordance between mutations from ctDNA and tissue was
86.5%. In three patients, ctDNA mutational profiles were found to be completely
different from tissue profiles. At further investigation, these patients were found
to have a separate primary cancer in their colon. At the time of the first follow-up,
most (98.0%) patients showed decrease of ctDNA from baseline, represented by
average variant allele frequency (VAF) changes of all ctDNA mutations found.
Clearance of ctDNA was achieved in 40 (78.4%) patients and was associated
with longer progression-free survival (median PFS 11.8 moths in ctDNA clearance
(+) vs. 4.7 months in ctDNA clearance (-), p < 0.001). The ctDNA clearance at
the same time point was able to further discriminate the patients in same catego-
ry by RECIST 1.1. Serial follow-up monitoring revealed three patterns of ctDNA
changes at the time of clinical progressive disease (PD): 1) re-emergence or re-in-
crease of baseline ctDNA mutations, 2) emergence of new resistance mutations,
3) radiologic PD without evidence of ctDNA progression. In the patients with de-
tectable ctDNA at PD, the ctDNA progression preceded radiologic progression in
25 (58.1%) patients by median of 3.3 months. The patients in clinical PD with-
out ctDNA progression showed different patterns of metastasis having mainly ex-
trahepatic spread, while 77.8% of the patients with ctDNA progression had their
progression confirmed in liver metastasis. Diverse resistant mutations and gene
amplifications in PD patients were discovered by ctDNA sequencing. For seven
(16.3%) of the PD patients, the newly identified mutations could be potential
candidates of targeted therapy or clinical trial. Conclusions: ctDNA profile provid-
ed additional information to conventional evaluation methods and reflected dy-
namic changes. ctDNA monitoring may improve precise treatment decision-
making for individual patients. Research Sponsor: None.

190 Poster Session

Next generation sequencing (NGS) to identify relapsed gastrointestinal (GI)
solid tumor patients with human leukocyte antigen (HLA) loss of
heterozygosity (LOH) for future logic-gated CAR T therapy to reduce on target
off tumor toxicity. First Author: J. Randolph Randolph Hecht, David
Geffen School of Medicine at University of California at Los Angeles, Los
Angeles, CA
Background:Metastatic colorectal (CRC), pancreatic (PANC), and gastroesophageal (GE) cancers are the
leading causes of GI cancer–related mortality (5-yr survival rate, 14%, 3% and ~5-6%, respectively). T-
cell immunotherapy targeting GI-associated tumor antigens has been attempted, but efficacy has been
constrained by on-target off-tumor toxicity, limiting the therapeutic window. The Tmod (TM) platform is
an AND-NOT logic-gated CAR T modular system, versions of which have a CEA- or MSLN-targeting CAR
activator and a separate HLA-A*02-targeting blocker receptor to protect normal cells. Tmod CAR T ex-
ploits HLA LOH, common in GI malignancies (10-33% in primary solid tumors [TCGA]) and can kill tu-
mor cells without harming healthy cells in vitro and in vivo. However, the prevalence of HLA LOH across
GI tumors is unknown in the real-world setting. We utilized the Tempus xT oncology NGS database of
patients with multiple GI tumors. From a standard-of-care NGS assay, GI cancer patients can be readily
identified for HLA LOH and future treatment with Tmod CAR T therapy. Methods: The occurrence of
HLA LOH in GI tumors of 1439 patients was assessed using paired germline and somatic DNA sequenc-
ing using a research assay [6]. CRC, PANC and GE patients with ≥ stage 3 were then extracted, and
rates of HLA LOH were identified (ie, whether loss occurred across high-frequency HLA-A alleles). In ad-
dition, mutations in KRAS and BRAF, as well as MSI status were stratified to determine any association
with HLA-A LOH. Results: HLA-A LOH was detected in 830 (17.3%) of all solid tumor records, and a
similar proportion when all GI cancer records were analyzed (17.0%). For GI subtypes, these values
ranged from 13.5% to 23.1% (Table). No high-frequency HLA-A allele (A*01, A*02, A*03, A*11) was
more likely to be lost. Clinical biomarkers (KRAS, BRAF and MSI status) were not associated with HLA-
LOH. Conclusions: The frequency of HLA LOH among advanced solid tumor cancers in this dataset is
17.3%, with a range of 13.5-23% between CRC, PANC and GE. The HLA LOH frequency observed in
these GI tumors is consistent with that in primary tumors from TCGA, which also used germline-
matched and tumor samples. Clinical biomarkers were not associated with HLA LOH. Tempus NGS was
able to identify HLA LOH, which can be used for Tmod CAR T therapy to an enhanced therapeutic win-
dow. Identification of these patients in BASECAMP-1 (NCT04981119) will enable novel Tmod CAR T
therapy. Research Sponsor: A2 Biotherapeutics.

Frequency of HLA LOH for advanced GI tumors.

Tempus HLA-A LOH advanced disease real-world
TCGA HLA-A LOH
primary tumors

Average 17.3% (n=4796) 12.6% (n=10,844)
Range in GI cancers 13.5-23.1% (n=1439) 9.6-33.1% (n=1424)
CRC 13.5% (n=880) 9.6% (n=615)
PANC 21.8% (n=325) 33.1% (n=184)
GE 23.1% (n=234) 16.2% (n=625)

191 Poster Session

Prognostic effect of RAS/BRAF mutations in patients (pts) with metastatic
colorectal cancer (mCRC). First Author: Haisam Abid, Medical College of
Wisconsin, Milwaukee, WI

Background: Somatic alterations in KRAS and BRAF have prognostic as well as
predictive impact in pts with mCRC; however, the differential impact of various
somatic alterations in these genes need further characterization. We analyzed the
prognostic impact of specific somatic mutations in KRAS and BRAF in mCRC
pts. Methods: We retrospectively reviewed the electronic medical records of pts
with mCRC at our institution who underwent comprehensive genomic profiling
(CGP) utilizing the Foundation One assay. Prevalence of genetic alterations was
estimated using proportions and compared between groups using a chi-squared
test. Patients were followed for survival from metastatic diagnosis until death or
last follow-up, with left truncation at the time of CGP. Kaplan-Meier estimates
were used to estimate overall survival, and groups were compared using a Cox-re-
gression based likelihood ratio test. Results: 192 pts were identified - median age
at diagnosis was 55 years, 62% (119/192) presented with metachronous meta-
static disease, and 28% (54/192) had a rectal primary. Somatic mutations in
KRAS were found in 49% (95/192) pts, and 53% (50/95) had a left sided prima-
ry (p = 0.3). Majority of the KRAS mutations localized to codon 12 (72/95
-76%), KRAS G12C comprised 12% (11/95). Median Overall Survival (mOS) of
KRAS mutated pts was 3.0 years compared to 3.5 years for KRAS wild type (WT)
pts (p = 0.5). Median OS of pts with different KRAS mutations were as follows:
codon 12 mutations (excluding G12C) - 2.7 years; KRAS G12C – 5.2 years; non-
codon 12 KRAS mutations - 4.8 years. BRAF mutations were identified in 7.8%
(15/192) pts, and 67% (10/15) had a right sided primary (p = 0.062). BRAF
V600E represented the most common alteration in BRAF – 87% (13/15). Pa-
tients with BRAF mutation had a mOS of 1.8 years compared to 3.1 years for
BRAF WT pts (p = 0.2). Median OS of pts with different BRAF mutations were as
follows: BRAF V600E – 1.8 years and BRAF non V600E - 2.1 years (p = 0.4).
Conclusions: The numerically higher mOS in pts with KRAS G12C and non-codon
12 KRASmutations merit further biologic characterization with functional assays.
Individualized therapeutic strategies must be conceptualized for mCRC pts with
specific RAS/BRAF mutations, considering their widely disparate prognosis and
putative downstream signaling mechanisms. Dynamic molecular simulation to
understand conformational changes in proteins associated with specific muta-
tions will be pivotal to optimizing precision therapeutic strategies. Research
Sponsor: None.

192 Poster Session

Clinical outcomes of neoadjuvant treatment strategies in localized mismatch
repair-deficient rectal cancer. First Author: Leah C Soderberg, Mayo Clinic,
Rochester, MN
Background: Rectal cancer treatment paradigm has been evolving over time. Historically, for lo-
cally advanced rectal cancer, standard therapy (ST) consisted of neoadjuvant chemoradiation
followed by surgery and adjuvant chemotherapy. Recently, total neoadjuvant treatment (TNT)
approach that delivers both neoadjuvant chemotherapy (CAPOX or FOLFOX) and chemoradia-
tion (or radiation only) prior to surgery is increasingly being utilized. The prognostic and predic-
tive values of mismatch repair deficient (dMMR) in rectal cancer is not well characterized.
Most dMMR patients receive the same treatment as MMR proficient (pMMR) patients although
there is limited data that dMMR rectal cancer patients may not have the same level of benefits
from neoadjuvant treatment. This retrospective study aims to evaluate the clinicopathological/
molecular characteristics, disease response, and clinical outcomes in dMMR localized rectal
cancer patients. Methods: A retrospective analysis was conducted on consecutive adult patients
with a diagnosis of dMMR rectal cancer who were treated at Mayo Clinic between January
2000 to September 2021. Patients who presented with concurrent primary non-colorectal ma-
lignancies were excluded. The distributions of demographics, clinicopathological features, bio-
markers, and outcome data were collected. Survival was assessed using Kaplan-Meier curves
and Cox models were stratified by treatment arms to determine significance of treatment strate-
gies. Results: Forty-one patients were identified with a median age of 45.3 years. Thirty
(73.2%) pts were male. The most common MMR were loss of MSH2 and MSH6 (12/42;
29.3%) followed by loss of MLH1 and PMS2 (10/42; 24.4%) and solitary loss of MSH2 (4/42;
9.8%). The treatment, pathological response, and clinical outcomes are listed in table. With a
median follow up of 101 months, only 6 patients (14.3%) died and median overall survival was
not reached. Conclusions: Our findings showed dMMR localized rectal cancer responded to
both ST and TNT with good clinical outcomes. Research Sponsor: None.

Total Neoadjuvant
Therapy

Standard
Therapy

No Neoadjuvant
Therapy

Patients (number) 8 21 12
Gender (number, %)
Male
Female

6 (75%)
2 (25%)

18 (85.7%)
3 (14.3%)

7 (58.3%)
5 (41.7%)

Disease stage change after neoadjuvant
treatment:
- Down-staged (complete response)
- Stable
- Progression

5 (3)
1
2

14 (6)
5
2

N/A

Number of patients with recurrence or cancer
related death

2 (25.00%) 4 (19.05%) 5 (41.67%)
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193 Poster Session

Circulating tumor DNA dynamics on front-line chemotherapy with
bevacizumab or cetuximab in metastatic colorectal cancer: A biomarker
analysis for acquired genomic alterations in CALGB/SWOG 80405 (Alliance)
randomized trial. First Author: Kanwal Pratap Singh Raghav, University of
Texas MD Anderson Cancer Center, Houston, TX
Background: Enhanced understanding of the evolving clonal architecture under treatment stress is cru-
cial to optimizing care and developing effective therapies in metastatic colorectal cancer (mCRC). Emer-
gence of genomic alterations (GAs) [mutations (muts) and amplifications (amps)] in RAS, BRAF, EGFR,
ERBB2, and MET have been recognized as key resistance mechanisms to anti-EGFR therapy in later
lines in mCRC. Data regarding occurrence of these GAs under selective pressure in the first line setting
is lacking. Methods: CALGB/SWOG 80405 was a randomized trial of bevacizumab (bev) vs cetuximab
(cet) in first line mCRC. Patients (pts) with paired plasma samples (pre-treatment and post-progression)
available for circulating tumor DNA (ctDNA) testing were included in this substudy. Sequencing of
ctDNA was performed by Guardant360 assay in a CLIA-certified environment to detect GAs in 73 genes.
RAS/BRAF status [mut vs. wild type (wt)] was based on clonal muts [pre-defined cutoff of relative MAF
(rMAF) ≥ 25%] in ctDNA. Only samples with ≥1 GA were analyzed to minimize false negatives. The pri-
mary objective was to determine and compare prevalence of acquired GAs between study arms: bev
(anti-VEGF) and cet (anti-EGFR). Descriptive statistics and Fisher’s exact test were used. Results: Base-
line characteristics of ctDNA cohort were similar to the 80405 population. Among 133 randomized
RAS/BRAF wt pts, 11 (15.3%) and 5 (8.2%) developed acquired GAs (OR 2.0, P = 0.29), in bev and
cet arm, respectively. Key comparative data for pts with regard to acquired pathogenic GAs are shown in
the table. Conclusions: In this randomized mCRC cohort, the ctDNA profile of acquired GAs with front
line anti-EGFR chemotherapy appears to be strikingly distinct from that seen with later lines of therapy.
Acquisition of GAs, classically associated with EGFR resistance in later line, was not only rare with up-
front cet-chemotherapy but also comparable to bev-containing (anti-VEGF) regimen. The mechanisms
of acquired resistance appear to differ when anti-EGFR therapy is administered in combination with
highly active first line chemotherapy. Our findings have critical translational relevance to the timing and
value of ctDNA-guided anti-EGFR rechallenge in mCRC pts, especially in those treated with anti-EGFR
therapy upfront. Research Sponsor: U.S. National Institutes of Health.

Treatment Arm
Bev

(N = 72)
Cet

(N = 61) P

Any acquired mutations 26 (36.1) 20 (32.8) 0.72
Any acquired amplifications 9 (12.5) 5 (8.2) 0.57
Anti-EGFR Resistance GAs 11 (15.3) 5 (8.2) 0.29
Mutations 9 (12.5) 5 (8.2) 0.57
RAS 4 (5.6) 3 (4.9) 0.99
BRAF 2 (2.8) 2 (3.3) 0.99
EGFR 4 (5.6) 1 (1.6) 0.37
Amplifications 3 (4.2) 1 (1.6) 0.62
ERBB2 2 (2.8) 1 (1.6) 0.99
MET 1 (1.4) - 0.99

194 Poster Session

Characteristics and outcomes of patients with multiple synchronous colon
cancer primaries. First Author: Maria Diab, Department of Hematology
and Medical Oncology, Winship Cancer Institute of Emory University,
Atlanta, GA

Background: Patients (pts) with multiple synchronous colon cancer primaries
(MCPs) constitute a unique subset of pts with colon cancer. However, there
are limited published studies about these pts. The objective of this study is
to compare the characteristics and outcomes of pts with MCPs to those with
single colon cancer primaries (SCPs) using the largest study population to
date. Methods: Data was obtained from the Surveillance, Epidemiology, and
End Results (SEER) database between 2004 and 2015. Pts with synchro-
nous MCPs were included and were matched 1:3 with pts with SCPs based
on the Coarsened Exact Matching method for age, gender, and race. Only
patients with multiple synchronous primaries were included (time since in-
dex = 0 months). We excluded pts with a lag time since diagnosis of index
primary of 1 month or more. Univariate (UNA) and multivariable (MVA) anal-
yses were performed to identify factors associated with patient outcomes.
Kaplan-Meier analyses and Cox proportional hazards models were used to
assess the association between tumor/patient characteristics and overall
survival (OS). Results: A total of 3322 pts with MCPs and 9966 pts with
SCPs were identified. Median age was 71 years. Majority were male
(51.5%) and White (80.1%). 73.4% and 69.6% of pts had 12 or more
lymph nodes examined for the MCPs and SCPs cohorts, respectively. The
SCPs cohort included more T4 stage and more well- and moderately-differ-
entiated histology. OS was significantly shorter in MCPs compared to SCPs
(HR 1.29; 1.22-1.36; p < 0.001), with a 5- and 10-year OS rate of 47.8%
and 28.2% for the MCPs and 56.4% and 41.6% for the SCPs, respectively,
for all stages combined. In the MCPs cohort, the use of adjuvant chemother-
apy was associated with an improved survival in AJCC stages II, III, and IV
but not stage I. Conclusions: This is the largest study evaluating the impact
of MCPs on outcomes. Across stages II to IV, pts with MCPs have a shorter
survival than those with SCPs. Pts with stage II MCPs who receive adjuvant
chemotherapy derive a survival benefit. Current guidelines do not list multi-
ple synchronous primaries as a high-risk feature for stage II. Research Spon-
sor: None.

195 Poster Session

Effect of primary tumor location on second- or later-line treatment with anti-
epidermal growth factor receptor antibodies in patients with metastatic
colorectal cancer: A retrospective multicenter study. First Author: Krittiya
Korphaisarn, Faculty of Medicine Siriraj Hospital, Mahidol University,
Bangkoknoi, Thailand

Background: Currently, there are no guideline recommendations of anti-
EGFR Ab specific to tumor sidedness in subsequent-line treatment in pa-
tients with metastatic colorectal cancer (mCRC). We previously reported the
effect of primary tumor location on subsequent-line treatment with anti-
EGFR Ab from a single center. Here we presented the outcome from a mul-
ti-center study. Methods: Medical records of patients diagnosed with mCRC
at 3 academic centers in Thailand (Siriraj, Chulalongkorn, and Ramathibodi
hospital) between 2008 and 2019 were retrospectively reviewed. Patients
with KRASwt mCRC who received anti-EGFR Ab in second- or later-line
treatment were included. The impact of tumor sidedness on progression-
free survival (PFS) was determined using Kaplan-Meier method, and those
results were compared using log-rank test. Results: Among the 2,102 pa-
tients who had KRAS analysis data, 1,130 (54%) patients had KRASwt. Of
those, 413 patients received anti-EGFR Ab in second- or later-line treat-
ment. One hundred and sixty-two of 413 (39%) patients had extended RAS
analysis. Seventy (17%) patients had right-sided tumors. Two hundred and
thirty-eight (58%) patients received anti-EGFR Ab in the third line, and 132
(32%) patients and 43 (10%) patients were treated in the second and more
than third line, respectively. Single-agent irinotecan was the most common-
ly used backbone chemotherapy (303/413, 73%). Patients with right-sided
tumors had non-significantly inferior PFS compared to patients with left-
sided tumors (median PFS: 5.7 months (mo), 95% confidence interval [CI]:
3.9-7.5 vs. 7.5 mo, 95% CI 6.5-8.5; p =0.17). Subgroup analysis showed
no difference in PFS when stratified by treatment lines. Patient with right-
sided tumors had significantly inferior OS compared to patients with left-
sided tumors (median OS: 23.3 mo vs. 29.9 mo; p =0.005). Conclusions:
To date, this is the largest real world data of the effect of primary tumor lo-
cation on anti-EGFR Ab which demonstrated that tumor sidedness has no
significant impact on treatment outcomes in KRASwtmCRC patients receiv-
ing second- or later-line therapy. Our findings do not support the utility of tu-
mor sidedness for treatment selection in these settings. We confirmed that
patients with right-sided tumors had significantly worse survival. Research
Sponsor: None.

196 Poster Session

Clinical performance of Immunoscore in stage III colorectal cancer patients
in the SCOT and IDEA-HORG cohorts. First Author: David Church,
Wellcome Centre for Human Genetics & Oxford Cancer Centre, University
of Oxford Roosevelt Drive, Oxford, United Kingdom
Background: The ESMO clinical practice guidelines recommend consideration of
Immunoscore (IS) for risk assessment of early colon cancer patients. IS clinical
performance was assessed in the SCOT and IDEA-HORG trials evaluating 3 vs. 6
months (3m vs. 6m) of mFOLFOX6 adjuvant chemotherapy in stage III colorectal
cancer (CRC). Methods: 1,002 formalin-fixed paraffin-embedded (FFPE) tumor
samples (762 from SCOT;240 from HORG) were collected, of which 851 were el-
igible for biomarker analysis. Eligible samples were classified into 2 groups using
pre-defined cut-offs (IS-Low, IS- High) and the performance of IS to predict 3
year disease-free survival (3y-DFS) was evaluated. Results: IS was successfully as-
sessed in 846 cases (99%). 615 (72.7%) samples were classified as IS-High
(311 and 304 in 3m and 6m arm, respectively). No significant association be-
tween IS and patients’ gender, age, PS, BMI or primary tumour location was ob-
served. However, a significant difference between IS-High (43.7%) and IS Low
(57.1%) was observed in the proportion of high risk (T4 and/or N2) tumours
(p=0.001). Patients with IS-High tumors had significantly longer 3y-DFS
(79.4%, 95%CI: 75.9%-82.4%) compared to those with IS-Low tumors (65.0%,
95%CI: 58.3%-70.9%); adjusted hazard ratio (HR) 1.9 (95%CI: 1.46-2.46;
p<0.0001). Similarly, IS-High was significantly correlated with longer 3y-DFS in
both treatment arms: 78.5% (95% CI 73.4%-82.7%) for IS-High and 65.8%
(95% CI 56.1%-73.9%) for IS-Low in 3m arm; 80.3% (95% CI 75.3%-84.5%)
for IS-High and 64.4% (95% CI 54.8%-72.6%) for IS-Low in 6m arm. The esti-
mated HRs according to treatment duration and IS classification were 1.80 (95%
CI 1.25-2.60) in 3m arm, 2.00 (95% CI 1.38-2.92) in 6m arm and 1.89 (95%
CI 1.46-2.47) in the total study population; interaction p = 0.687. Conclusions:
The results of this study confirm the prognostic value of IS observed in the IDEA-
France trial (Pag�es F et al 2020). However, this analysis was not powered to de-
termine the predictive value of IS for treatment duration. Similar analysis of pa-
tients treated with CAPOX is warranted. Research Sponsor: Halio Dx.
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197 Poster Session

The role of genetic variants involved with ferroptosis regulator genes in
predicting outcomes in patients (pts) with RAS-mutant metastatic colorectal
cancer (mCRC): Data from MAVERICC and TRIBE trials. First Author:
Jingyuan Wang, Division of Medical Oncology, USC Norris Comprehensive
Cancer Center, Keck School of Medicine, Los Angeles, CA
Background: Ferroptosis, an iron-dependent programmed cell death, is one of the
anti-tumor mechanisms of anti-angiogenesis drugs. RAS mutation can confer fer-
roptosis in colorectal cancer (CRC). Previous studies suggested that polymor-
phisms of ferroptosis regulator genes are associated with the increased risk of
CRC. Therefore, we hypothesized that genetic variants in the ferroptosis regulator
genes may predict first-line treatment outcome in RAS-mutant mCRC pts treated
with bevacizumab (bev)-based chemotherapy. Methods: Genomic DNA from blood
samples of mCRC pts enrolled in two independent randomized trials, MAVERICC
(FOLFIRI+bev arm: discovery cohort, RAS-mutant, n = 56; control-1: RAS-wild-
type, n = 87) and TRIBE (FOLFOXIRI+bev arm: validation cohort, RAS-mutant, n
= 57; control-2: RAS-wildtype, n = 34), was genotyped through the OncoArray, a
customized array manufactured by Illumina including approximately 530K SNP
markers. The impact on outcome of 13 selected SNPs in 5 main ferroptosis regu-
lator genes (ACSL4, LPCAT3, SLC3A2, SLC7A11, ALOX15) was analyzed. Re-
sults: In the MAVERICC bev cohort, pts with RAS-mutant tumors carrying
ALOX15 rs7217186 any C allele (n = 35) showed significant longer overall sur-
vival (OS) than carrier of T/T allele (n = 5) in both univariate (24.97 vs. 12.22
months, hazard ratio [HR] = 0.23; 95% confidence interval [CI]: 0.06-0.9; p =
0.02) and multivariate (HR = 0.06; 95%CI 0.007-0.5; p = 0.009) analysis. In
the TRIBE bev cohort, RAS-mutant carriers of any C allele (n = 30) showed nu-
merically longer progression-free survival (PFS), compared to carriers of T/T allele
(n = 13) in both univariate (11.91 vs. 9.47 months, HR = 0.45; 95%CI 0.2-
1.02; p = 0.05) and multivariate (HR = 0.42; 95%CI 0.16-1.1; p = 0.09) analy-
sis. Conversely, RAS-wildtype carriers of any C allele (n = 17) showed significant
shorter PFS than T/T carriers in the TRIBE bev cohort (8.91 vs. 15.59 months,
univariate HR = 3.39, 95%CI: 1.03-11.18, p = 0.04). Conclusions: Our study
demonstrated for the first time that ALOX15 polymorphisms may have different
predictive values for the bev-based treatment in mCRC patients based on RAS
mutational status. These findings may provide novel insights for the combination
of ferroptosis inducers and anti-VEGF treatment. Research Sponsor: None.

198 Poster Session

Early-onset colorectal cancer: Real-world genomic data from the community-
based Sarah Cannon Cancer Centers Network. First Author: Elisa Fontana,
Sarah Cannon Research Institute UK, London, United Kingdom

Background: Rising incidence in early-onset colorectal cancer (EO-CRC) is a
recent phenomenon observed especially in the US. We exploited Sarah Can-
non’s web-based analytics platform, to compare the genomic profiles of EO-
CRC to late-onset colorectal cancer (LO-CRC). Methods: Commercial NGS
testing performed in oncology practices are routinely extracted and harmo-
nized into the Genospace database. Data from CRC adenocarcinomas were
selected; patients (pts) with unknown microsatellite instability (MSI) status
were excluded. To reduce the confounding effect of MSI-high hypermutated
tumors, only MSI-stable (MSS) tumors were analyzed. Reports generated
from archival tissue samples were analyzed separately from those generated
from plasma, since liquid biopsies were more likely to be post-treatment.
Results: NGS reports from 1,477 MSS CRC pts were analysed. Compared to
LO, EO pts had same sex distribution and significantly lower prevalence of
Caucasian ethnicity (53% LO vs. 43% EO, p < 0.01). 1029 were tissue
(18.7% EO) and 448 plasma (17.8% EO) tests. Of 68 CRC-related genes
assessed in tissue, 2 were significantly enriched in EO: BRCA1 mutation
(3% LO vs. 7.3% EO p 0.01); PTEN mutation (3% LO vs. 6.2% EO p
0.05). Looking at panel-wide gene association, 19 genes (tissue) were en-
riched in EO, though none were significant after multiple testing correction.
In plasma, ATM alterations were significantly higher in LO (17.3% LO vs.
3.8% EO p <0.001, FDR 0.16), (likely clonal haematopoiesis). No differ-
ence in tissue nor plasma TMB were observed [tissue: median (IQ): LO 5.04
(3.5 - 7); EO 4.39 (2.5 – 6.1); TMB>10: 7% LO vs. 6% EO; plasma: medi-
an (IQ): LO 8.73 (5.7 – 13.4); EO 7.19 (2.9 – 12.6); TMB >10: 12% LO
vs. 14% EO]. Overall, tissue and plasma genomic profiles were concordant,
except for EGFR alterations (4.5% tissue, 21.6% plasma, possibly acquired
amplification post-EGFR therapy). Conclusions: Here we provide real-world
insight from pts across the US. In MSS CRC, tissue and plasma genomic
profiles of EO pts do not significantly differ from LO pts. Epigenetic and
transcriptional events should be investigated. Enrichment for BRCA1 and
PTEN mutations in EO pts may have important screening and therapeutic
implications; germline status will be further investigated. Research Sponsor:
None.

199 Poster Session

Safety and efficacy of encorafenib, binimetinib, plus cetuximab for BRAF
V600E-mutant metastatic colorectal cancer: Results of a prospective study
as an expanded access program. First Author: Atsuo Takashima,
Department of Gastrointestinal Oncology, National Cancer Center
Hospital, Tokyo, Japan

Background: The encorafenib, binimetinib, and cetuximab (triplet) regimen
showed survival benefit and a higher response rate over standard chemother-
apy among pretreated patients (pts) with BRAF V600E-mutant metastatic
colorectal cancer (mCRC) in the phase III BEACON trial. Herein, we report
the safety and efficacy of the triplet regimen in a prospective study (JapicC-
TI-205146) as a Japanese expanded access program (EAP). Methods: The
key eligibility criteria were age ≥18 years and a diagnosis of BRAF V600E-
mutant mCRC with progression observed after one or two prior systemic che-
motherapy. Encorafenib (300 mg QD), binimetinib (45 mg BID), and weekly
cetuximab (400 mg/m2, followed by 250 mg/m2) were administered. Pa-
tients who had received at least one dose of any study drug were included in
this analysis. Adverse events were evaluated using CTCAE v4.0. The objec-
tive response rate (ORR) was evaluated using RECIST Guideline Version
1.1. Results: A total of 86 pts were enrolled from 10 Japanese institutions
from February to December 2020. Safety and efficacy were evaluated in 81
pts. The median age was 60 years. Fifty-four pts (67%) had ECOG PS 0 and
50 pts (62%) received one prior chemotherapy. Treatment-related serious
adverse events and grade 3 or higher treatment-related adverse events were
observed in 14 (17%) and 24 (30%) pts, respectively. Treatment-related
death occurred in one pts. Among the 76 pts with target lesions, 21 pts
were responders, and the confirmed ORR was 27.6%. Stable disease was
observed in 42 pts, resulting in a disease control rate of 82.9%. The ORR
was consistent regardless of ECOG PS status, the number of prior chemo-
therapy lines, and the number of metastatic organs. Conclusions: The safety
and efficacy of the triplet regimen in the Japanese EAP were comparable to
those in the BEACON trial. These results support the triplet regimen as a
new standard-of-care treatment option in the second- or third-line treatment
of pts with BRAF V600E-mutant mCRC in the Japanese population, as there
was a promising response without any new safety signals. Clinical trial infor-
mation: JapicCTI-205146. Research Sponsor: Ono Pharmaceutical.

200 Poster Session

A single-center comparative surveillance strategies of ctDNA (Signatera),
imaging, and CEA in the surveillance of resected colorectal cancer. First
Author: Jaideep Singh Sandhu, City of Hope Comprehensive Cancer
Center, Duarte, CA
Background: Signatera (S) assay is a CLIA certified minimal residual disease ctDNA assay that
has become widely used for monitoring of disease relapse in patients (pts) with resected colo-
rectal cancer. In a longitudinal study, S+ recurrence (SR) occurred at median > 10 months
(mo) prior to radiographic disease recurrence (RDR) in a prospective clinical trial. However, the
radiographic surveillance frequency in that study was inadequate by US standard practices.
Methods: We retrospectively evaluated, in a single center, the sensitivity (ss), specificity (sp),
positive predictive value (ppv) and negative predictive value (npv) of S, CT/MRI imaging (Im),
and CEA in curatively resected stage II, III, IV pts against True Disease Recurrence (TDR). We
considered TDR as any SR, RDR confirmed by pathology, RDR associated with CEA elevation,
or RDR with sequential growth on imaging or regression with chemo. S and CEA were performed
Q3 mo x 2 yrs and then Q6 mo x 3 yrs. Im was performed Q3 mo x 2 yrs and then Q6 mo x 3 yrs
in resected stage IV, Q6 mo x 2 yrs and then Q yr x 3 in stage III/high-risk stage II, and Q yr x 5
yrs in low-risk stage II. Results: 48 pts underwent curative resection (31 stage II-III, 17 stage
IV). 15 patients recurred during surveillance (6 stage II-III, 9 stage IV). The ss, sp, ppv, and
npv of S, Im, CEA, and (Im and/or CEA) are tabulated below. S, Im, CEA, and Im or CEA were
positive for recurrence at the diagnosis of TDR in 8, 9, 4, and 12, respectively. S sensitivity
was poor for lung recurrence with 5/6 pts with lung-only mets (3 confirmed by path) being neg-
ative by S at the time of Im relapse. S was negative at the time of CNS recurrence and liver re-
currence in 2 pts. 2 Pts with negative imaging at SR developed subsequent liver metastases. 2
Pts, counted as TDR, were SR and remain NED without any therapy, by CEA and Im > 1.5
years from S positivity. Conclusions: S does not appear to provide definitive advantages as a sur-
veillance strategy over standard Im frequency- when performed as per NCCN guidelines. Sensi-
tivity of S is particularly poor for low volume lung-only disease recurrence. Research Sponsor:
None.

S % Im % CEA % Im or CEA %

Stage II-III IV II-IV II-III IV II-IV II-III IV II-IV II-III IV II-IV

ss 66.7 44.4 53.3 33.3 77.8% 60 50 11.1 26.7 83.3 77.8 80
sp 100 100 100 96 100 96.9 88 100 90.9 84 100 87.8
ppv 100 100 100 66.7 100 90 50 100 57.1 55.6 100 75
npv 92.6 61.5 82.5 85.7 80 84.2 88 50 73.2 95.5 80 90.6
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201 Poster Session

Antitumor activity and safety of dostarlimab monotherapy in patients with
mismatch repair deficient non-endometrial solid tumors: A post-hoc
subgroup analysis of patients with colorectal cancer. First Author: Thierry
Andre, Sorbonne University, Department of Medical Oncology, Saint-
Antoine Hospital, AP-HP, Paris, France
Background: Dostarlimab is a programmed death receptor-1 (PD-1) blocking antibody that is ap-
proved in theUS as amonotherapy in adult patients (pts) withmismatch repair deficient (dMMR)
recurrent or advanced endometrial cancer that has progressed on or following prior treatmentwith
a platinum-containing regimenor dMMR recurrent or advanced solid tumors that have progressed
on or following prior treatment and who have no satisfactory alternative treatment options. Here,
we report on the antitumor activity and safety of dostarlimabmonotherapy in ptswith dMMRcolo-
rectal cancer (CRC), a post-hoc subgroup analysis of cohort F of theGARNET trial.Methods:GAR-
NET is a phase 1, multicenter, open-label, single-arm study of dostarlimab monotherapy in pts
with advanced or recurrent solid tumors. Cohort F of the GARNET expansion cohorts enrolled
pts with dMMR/MSI-H or POLe mutated non-endometrial solid tumors, including pts with CRC.
Ptsmust have progressed per blinded independent central review (BICR) following prior systemic
therapy foradvanceddisease.PtswithCRCwere required tohaveprogressive diseaseafter or been
intolerant to fluoropyrimidine, oxaliplatin, and irinotecan. Pts received 500mg intravenous dos-
tarlimabevery3weeks for 4 cycles, followedby1000mgevery6weeksuntil discontinuation. Pri-
mary endpoints were objective response rate (ORR) and duration of responsebyBICRper RECIST
v1.1. Pts were included in the efficacy analysis if they received ≥1 dose of dostarlimab, hadmea-
surable disease at baseline, and had≥24weeks of follow-up. All pts who received≥1 dose of dos-
tarlimab were included in the safety analysis. Results: As of the March 01, 2020 interim analysis
data cut, 141 pts with dMMR non-endometrial solid tumors were included in the safety analysis,
with 106 in the efficacy analysis. Of the pts in the efficacy analysis, 69 (65.1%) had CRC. Con-
firmed ORR by BICR per RECIST v1.1 in pts with dMMR CRC was 36.2% (95% CI,
25.0%–48.7%). There were 3 complete responses and 22 partial responses. At the data cut, 23
pts (92%) were still on treatment.Median duration of response had not been reached for pts with
CRC. In the overall dMMR non-endometrial solid tumor population, treatment-related adverse
events (TRAEs) were reported in 68.1% of pts, with 8.5% of pts experiencing at least 1 grade ≥3
TRAE. The most common grade ≥3 TRAE was lipase increased in 2 (1.4%) of pts. Only 5 pts
(3.5%) discontinueddostarlimab due to at TRAE. Treatment-related seriousAEswere reported in
9 (6.4%)pts.Conclusions:Dostarlimabdemonstrateddurableclinicallymeaningful antitumorac-
tivity inptswith dMMRCRC,whichwas consistentwith that seen inpatientswithdMMRnon-CRC
solid tumors. No new safety signals were detected in patients with dMMR non-endometrial solid
tumors.Clinical trial information:NCT02715284. Research Sponsor: GlaxoSmithKline.

202 Poster Session

Efficacy of regorafenib and 5-fluorouracil-based rechallenge treatment in the
third-line treatment of metastatic colorectal cancer: ATurkish oncology group
study. First Author: Elif Şenocak Taşçi, Medical Oncology Society of
Turkey, Istanbul, Turkey
Background: The optimal treatment for metastatic colorectal cancer (mCRC) after the second
line is still controversial. Regorafenib (Reg) revealed promising results by improving overall sur-
vival compared to best supportive care. However, in real-world practice rechallenge chemother-
apy (CTr) is often preferred even though supporting evidence is not enough. We aim to compare
the efficacy of regorafenib and 5-fluorouracil-based (5-FU) rechallenge treatment in the third
line setting of mCRC. Methods: In this retrospective multi-institutional trial, mCRC patients
from 21 centers in Turkey progressing after 2 lines of chemotherapy between 2012-2020 were
analyzed. Patients who were treated with Reg or rechallenge therapy in the third-line setting
were eligible. Rechallenge chemotherapy was identified as the re-use of the 5-FU based regi-
men which was administered in one of the previous treatment lines. Overall survival (OS), ob-
jective response rate (ORR), progression free survival (PFS) and toxicity were analyzed. Chi-
square, Kaplan-Meier method and Cox regression analysis were used for analysis. Results: The
clinical data of 441 mCRC patients were analyzed. Of these, 284 received regorafenib while
156 received rechallenge chemotherapy. The mean age was 57 and 56% was male. Median
OS since the diagnosis was better with CTr than with Reg (48 months (95% CI, 43.4–52.6) vs.
39 months (95% CI, 35.4–42.5), p<0.001). Median OS after the third-line treatment was
12.0 (95% CI, 9.9–14) and 9.0 months (95% CI, 7.5–10.4) for CTr and Reg groups, respec-
tively (p<0.001). PFS was 6 months for patients receiving CTr and 4 months for those treated
with Reg (p = 0.139). ORR was significantly higher in CTr group than Reg (p<0.001). BRAF
status, MSI status and treatment type (CTr vs. Reg) are factors found associated with OS in Cox
regression analysis (p<0.001, p=0.021 and p<0.001, respectively). Adverse effects were
seen in 82% and 68.2% of patients receiving Reg and CTr, respectively. Discontinuation of
treatment due to adverse effects was higher in patients treated with Reg (10% vs. 2.5%). Con-
clusions: Our analysis revealed that rechallenge is an appreciated option, in both efficacy and
toxicity, when the limited treatment options for mCRC is considered. Although regorafenib
treatment contributes to survival, CTr shows better disease control. Our study has the highest
number of patients in the literature. Still, prospective studies are mandatory for validation of
CTr in the third-line treatment of mCRC. Research Sponsor: None.

203 Poster Session

Adverse event management costs for first-line treatment with cetuximab or
panitumumab of RAS wild-type metastatic colorectal cancer patients in Latin
America. First Author: Chris Pescott, Merck KGaA, Darmstadt, Germany
Background: Anti-EGFR treatment of RAS wild-type metastatic colorectal cancer (mCRC) in Lat-
in America includes cetuximab or panitumumab, added to chemotherapy (cet+CT and pan+CT,
respectively). Adverse event (AE) profiles for each regimen may influence the treatment deci-
sion. This study aimed to estimate the associated financial impact of AE management in three
countries: Argentina (AR), Brazil (BR) and Panama (PA) from a healthcare payer perspective.
Methods: We revised a published Microsoft Excel-based economic model to calculate average
patient- and population-level costs from a payer perspective of mCRC AE management for first-
line cet+CT and pan+CT treatment, using AE frequency and severity data derived from the au-
thorization relevant FDA prescribing information (PI), multiplied by the country-specific unit
costs of managing AEs. Costs of AE management were obtained from publicly available sources
in each country and converted to US dollars (USD). Country-specific market research data were
applied to calculate costs at the eligible mCRC population level. The model structure and input
parameters were endorsed by local practising oncologists. Results: A 17.5% (all-grade) and
31.6% (grade 3-4) lower average per patient AE frequency were estimated from the PI, for
cet+CT vs pan+CT. Cost results are presented in the table. Projected AE management costs of
cet+CT for the eligible mCRC population are $297,643 (AR), $124,981 (BR) and $65,895
(PA), annually, reducing current annual estimated AE costs by $42,181 (AR), $8,548 (BR)
and $4,691 (PA). Conclusions: According to the average estimated AE frequencies, patients
treated with cet+CT are expected to experience fewer AEs than with pan+CT. According to our
analyses, the lower frequency rates could result in lower overall and severe AEs’ management
costs, resulting in 12.4% (AR), 6.4% (BR) and 6.6% (PA) lower costs of AE management for
cet+CT versus pan+CT. Research Sponsor: The healthcare bussiness of Merck KGaA, Darm-
stadt, Germany.

Results.

Per patient cost estimate
(USD)

Estimated eligible mCRC patients
per year

mCRC population AE management
cost (USD)

Country Cet+CT Pan+CT Cet+CT Pan+CT Cet+CT Pan+CT

AR 311 389 411 545 127,962 211,862
BR 169 194 384 354 65,031 68,499
PA 709 876 65 28 46,056 24,531

204 Poster Session

Survival of stage III colon cancer patients with adjuvant chemotherapy:
Experience from a specialized cancer institute in Latinoamerica - Peru. First
Author: Eder Christian Veramendi Cabana, Instituto Nacional de
Enfermedades Neopl�asicas INEN (Peru), Lima, Peru

Background: In Peru, colon cancer is the 5th most common cause of cancer
and the sixth most deadly. Currently, surgery remains as the only curative
therapy, however, there is risk of recurrence. Adjuvant chemotherapy has
become a useful tool to improve progression-free survival (PFS) and overall
survival (OS). In this study, we determine the current survival of our stage III
colon cancer patients, submitted to adjuvant chemotherapy, and if this is
similar to the evidence seen in large international studies; also, we analyze
if delay of adjuvant chemotherapy has impact on survival. Methods: This de-
scriptive cross-sectional study involved 162 patients with stage III colon
cancer who underwent a resection surgery and received adjuvant fluoropyri-
midine-based chemotherapy. They were evaluated, according to the TNM
classification (tumor, nodule), as low risk (T1-T3, N1) and high risk (T4,
N2). We also classified patients, according to the weeks of delay from sur-
gery to adjuvant chemotherapy, into subgroups of 6, 8 and 10 weeks.
Results: The mean age was 63.7 years, 63 patients were women (38.9%),
99 patients (61.1%) were men. Only 38.3% of patients started adjuvant
chemotherapy in the first 6 weeks after surgery, and 85.8% of patients, in
the first 10 weeks; the median time from surgery to initiation of adjuvant
chemotherapy was 7.0 weeks. We estimated that, at 3 years, the median
PFS is 73.5% (95% CI: 65.8-82.1). The 3-year PFS in the low-risk group
was 82.9% (95% CI: 72.3-95.0) and 67.3% (95% CI: 57.2-79.2) in the
high-risk group. It was estimated that at 3 years, the median OS is 81.1%
(95% CI: 75.2-87.5). The 3-year OS in the low-risk group was 87.9% (95%
CI: 80.4-96.2) and 76.0% (95% CI: 67.8-85.3) in the high-risk group.
Conclusions: The PFS and OS in Peruvian population is similar to data evi-
denced in international historical studies such as the IDEA trial. This study,
also, suggests that starting adjuvant treatment within 10 weeks does not
present an impact on OS and PFS in our population. Research Sponsor:
None.
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205 Poster Session

Colontown University: Patient-created disease education. First Author:
Nancy Seybold, PALTOWN Development Foundation, Crownsville, MD
Background: PALTOWN’s Facebook community, COLONTOWN, serves over 6,000 colorectal
cancer (CRC) patients and caregivers. 81% of members are late stage patients (or late stage
caregivers), and 85% are under the age of 60. They are highly motivated to find reliable infor-
mation about treatment options as quickly as possible. Many arrive with little prior CRC educa-
tion. Here we illustrate the creation of a patient-centric disease education program,
COLONTOWN University (CTU), developed from the conversations and information journeys in
COLONTOWN. Methods: CTU is a unique model for disseminating patient-facing disease edu-
cation. CTU’s patient and caregiver staff develop original resources from a patient perspective,
and work with principal investigators, testing companies, and other partners to create content
specifically designed for the Learning Centers. Each Center provides resources to address the
information needs of patients across both the spectrum of disease education and of CRC dis-
ease experience. Within the University’s online platform, self-contained Learning Centers offer
structured resource libraries on topics of high interest to patients. Results: CTU creates patient-
centric disease education that is accessible and more sophisticated than typical patient educa-
tion materials. The discussions in COLONTOWN, in groups focused on specific biomarkers, me-
tastases locations, and treatment modalities, provide members with the framework for
understanding their disease. CTU gives them the resources they need to have informed discus-
sions with their care teams. The CTU platform provides insight into what resources are most uti-
lized. Survey tools facilitate an understanding of whether patients feel they have access to
more treatment options, and have more productive interactions with their care teams, as a re-
sult of the education provided by CTU and the conversations with their peers in COLONTOWN.
Conclusions: In its first year, CTU has become the education resource of choice for the thou-
sands of members of COLONTOWN. Clinicians, principal investigators, and industry have all
been enthusiastic partners in the development of resources. The positive response to CTU dem-
onstrates the value of this model of patient-driven disease education. Research Sponsor: Vari-
ous companies such as Natera Oncology, Guardant Health, Seagen, Taiho, and Thermo Fisher.

Learning Center Focus Scope

CRC 101 What do newly diagnosed late-
stage patients need to know?

Understanding diagnosis and first line treatment
options

Diagnostic and
Surveillance Tests

What are current biomarker testing
options for CRC?

Role of biomarkers in treatment, new testing
options

Clinical Trials
Basics

How to navigate the clinical trials
ecosystem

Understanding clinical trials, and identifying trial
options to discuss with care team

Precision Medicine How is precision medicine used in
CRC

Understanding precision medicine and its
current application in CRC

The Lecture Hall CRC education directly from
clinicians and researchers

Video library from immunotherapy to liver
transplants

206 Poster Session

Deviation from the precisely timed age-associated patterns revealed by blood
metabolomics to find CRC patients at risk of relapse at the CRC diagnosis.
First Author: Sheeno P. Thyparambil, mProbe Inc., Rockville, MD
Background: Human serum metabolome profiles have been analyzed to explore the molecular
changes that occur with aging. We hypothesized that deep metabolic profiling of sera with dif-
ferent ages would allow the identification of distinct metabolic chronologic patterns as a normal
biological baseline to study personal aging. We further hypothesized that metabolic assessment
of this chronologic deviation, resulting from advanced precancerous lesion (APL) and stage I/II/
III CRC, from the normal reference baseline, would be instrumental for prognosis of relapse re-
vealing underlying pathophysiology. Methods: A cohort of normal (n=3,616, training; n=1,170,
testing), 631 advanced adenoma, 1,019 stage I, 404 stage II and 417 stage III serum samples
were assembled. Innovative global LCMS metabolomic production were applied to deep profile
these subjects. Identification of the age-associated molecular patterns in normal subjects,
modeled with an elastic net algorithm, established the reference baseline to mirror a metabolic
clock. CRC associated deviation from the precise chronologically paced metabolic patterns was
quantified to associate the clinical endpoints of relapse, OSF and PFS, and to identify the tight-
ly associated metabolic pathways. Results:We observed that for those CRCs, the predicted met-
abolic age can differ from the chronological age with consistent variations, resulting “older” or
“younger” metabolic age subgroup in reference to the chronological age. Significant disrup-
tions from the normal baseline were observed in CRCs patients, and consistent stage specific
patterns were observed. Outlier, “Older” or “younger” metabolic age subgroup, CRC patients
were found with significant future relapse enrichment. Predictive models were derived to case
find the patients at risk of future relapse at the CRC diagnosis timepoint. Conclusions: Devia-
tions from the meticulously timed metabolic aging patterns may provide utility to allow progno-
sis of future clinical endpoints of relapse and overall survival. Close examination of the
underlying metabolic pathways, associated with CRC stage specific metabolic patterns, disrupt-
ing the baseline ageotypes, not only may improve the sensitivity and specificity of prognostic
tests of CRC relapse, but also shed new insights into CRC therapeutics. Research Sponsor:
None.

TPS207 Trials in Progress Poster Session

A proof-of-concept formative trial evaluating the interest of multiple
connected devices for the early detection of hand-foot skin reactions in
patients treated with regorafenib therapy (FACET). First Author: Romain
Coriat, Cochin University Hospital, Paris, France
Background: Hand-foot skin reaction (HFSR) is a common skin toxicity associated with regorafe-
nib that may lead to drug withdrawal, dose reduction, or drug interruption. Predicting or recog-
nizing early symptoms of HFSR could allow for better care. Digital solutions for ambulatory
monitoring of patients provide an opportunity for monitoring and early detection of HFSR in
home conditions. Methods: FACET is a phase 4, prospective, open-label, multicenter, interven-
tional trial designed to assess the clinical utility, technical feasibility and usability of a system
including a camera, FeetMe Connected insoles for gait assessment, ePRO questionnaires
(HFS-14, EQ-5D-5L, FAS and VAS), and educational materials to detect and grade the severity
of HFSR. During the study, enrolled patients developing an HFSR will be assigned to the HFSR
group and patients without any sign of HFSR, they will be assigned to non-HFSR group. Study
registration number at ANSM (French Authority): ID-RCB 2020-A03080-39. Patients will have
metastatic colorectal cancer requiring initiation of regorafenib in accordance with clinical prac-
tice standard. Other key inclusion criteria are ECOG Performance Status 0-2, ability to under-
stand the instructions and complete the ePRO questionnaires, ability to understand and
communicate in French language, familiarity in using mobile communication devices and mo-
bile application software, no previous episode of HFSR or HFS. The primary objective is to ex-
plore fit-for-purpose, and usability of the ePRO instruments and the data collecting devices.
The primary endpoint is participants’ compliance with data collection measured by ePRO ques-
tionnaires completion, use of camera to take images vs expected and number of device days of
insoles usage vs expected. Secondary objectives are to characterize variables exhibiting signifi-
cant associations with development of HFSR. Secondary endpoints include summary statistics
of ePRO questionnaires scores at the HFSR worst grade event in the HFSR group vs at 3 weeks
in the non-HFSR group; Summary statistics for Feetme Connected insoles variables; Regorafe-
nib dose modifications and treatment discontinuation; Participant’s device daily use to gener-
ate data; Participants ability to reach a hotline for technical issues or usability complaints. For
HFSR related secondary endpoints, a blinded and independent Preliminary Adjudication Com-
mittee (PAC) will retrospectively assign participants to two groups (HFSR vs. no-HFSR) based
on a case-by-case blinded assessment. An independent Final Adjudication Committee will
compare the PAC assessment and investigators’ assessments done on site. It is planned to in-
clude a total of 38 participants from 4 centers. As of September 2021, all sites are open and
ready to enroll. Study funded by Bayer. Research Sponsor: Bayer.

TPS208 Trials in Progress Poster Session

Prevention of colorectal cancer through multiomics blood testing: The
PREEMPT CRC study. First Author: Girish Putcha, Freenome Holdings,
Inc., South San Francisco, CA
Background: The USPSTF recently recommended colorectal cancer (CRC) screening for adults
aged 45 to 49 years in addition to those aged 50 to 75 years. This guideline update, which in-
creases the number of screen-eligible individuals by ~19 million, is similar to the recommenda-
tion in 2018 by the American Cancer Society (ACS) and is based on the modeling studies that
reflect rising CRC incidence rates in younger adults. Currently, only 67% of average-risk indi-
viduals over the age of 50 years are up-to-date on CRC screening, and adherence to screening
is lower in younger individuals (e.g., 50-54 years). Despite the non-invasive nature of existing
stool-based CRC tests, barriers remain to adoption, including a dislike for manipulating stool
and a requirement for substantial navigational support. Blood tests may overcome these bar-
riers through ease of sample collection and integration into routine blood work. Methods: Here
we describe our prospective, multi-center registrational study for validating a blood-based mul-
tiomics test for average-risk CRC screening: PREEMPT CRC. Eligible participants include those
aged 45-85 with no known history of CRC or colorectal adenomas who are undergoing CRC
screening by colonoscopy. The target enrollment is 25,000 participants, and primary outcome
measures are sensitivity for CRC and specificity for advanced colorectal neoplasia, which in-
cludes CRC and advanced adenomas. Secondary outcome measures include positive predictive
value for CRC, negative predictive value for advanced colorectal neoplasia, and sensitivity for
advanced adenomas. Novel recruitment methods have been implemented by combining tradi-
tional, site-based recruitment and virtual recruitment using an online web portal, coupled with
mobile phlebotomy, to make participation broadly accessible, especially during the COVID-19
pandemic. Participants have been enrolled from 40 states as of August 2021, and virtual re-
cruitment has enabled widespread participation, potentially from any zip code in the continen-
tal US. To ensure adequate representation of the intended use population, community
organizations, federally qualified health centers (FQHCs), and universities have been engaged
to reach underserved and minority patient populations. The study was initiated in May 2020
and to our knowledge will be the largest prospective, multi-center registrational validation study
of an average-risk CRC screening test to date. Clinical trial information: NCT04369053.
Research Sponsor: None.
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TPS209 Trials in Progress Poster Session

Phase II trial of moderate dose omega-3 acid ethyl esters for colorectal
cancer prevention in patients with lynch syndrome (COLYNE). First Author:
Khalil Choucair, Kansas University School of Medicine, Wichita, KS
Background: Lynch syndrome (LS) is the most common inherited colorectal cancer (CRC) syn-
drome and is responsible for about 3% of newly diagnosed CRC. It is caused by germline muta-
tions in one of the DNA mismatch repair (MMR) genes, and patients with LS carry a lifetime
risk of CRC ranging between 10% and 70%. The role of inflammation in driving this malignant
transformation is now well established and retrospective studies have revealed a potential che-
mo-preventative role for omega-3 (x-3) polyunsaturated fatty acids (PUFAs), possibly via inhi-
bition of inflammatory pathways associated with the development of defective MMR CRC
tumors. While patients with LS have the highest risk of developing CRC, the majority of chemo-
prevention trials are focused on sporadic CRC. Effective interventions to reduce the risk of de-
veloping CRC in this population are limited to close surveillance and surgical prophylaxis.
There is an unmet need for safe, effective, and non-invasive chemo-preventive interventions in
patients with LS. Methods: This pilot study is a single-arm, open-label, phase 2 clinical trial of
omega-3 acid ethyl esters (generic Lovasa; 2 grams orally once daily) for adult patients (≥ 18
years of age) with confirmed LS (based on germline testing of the MMR genes panel: MLH1,
MSH2,MSHS6, PMS2 or deletion in EPCAM gene). Patients who are not candidate for elective
endoscopy and/or with prior history of right sided or pan-colectomy are excluded. Thirty-four pa-
tients are expected to enroll, with a primary objective to determine the feasibility (defined as
80% retention rate) of 12 months of treatment with 2 grams capsules of omega-3 acid ethyl es-
ters daily. Secondary endpoints include safety and tolerability of the intervention. Correlative
aims include pre and post treatment assessment of colon mucosal tissue proliferation (right
sided colon specimens will be evaluated for markers of proliferation (Ki-67) and apoptosis (Cas-
pase-3)), the effect of omega-3 acid ethyl esters on inflammatory markers in serum, urine and
feces (PGE-2, COX-2, b-catenin levels, and EPA:AA ratios), and gene expression related to pro-
liferation, apoptosis and cell survival in colon tissue (NF-jB/Wnt pathways). The impact of
omega-3 acid ethyl esters on intestinal microbiota will also be assessed (16S rRNA-based pro-
filing). Correlative Colon tissue, serum, urine and feces samples are collected at baseline and
at 12 months. The study is actively enrolling with 20 patients enrolled at the time of submis-
sion. Clinical trial information: NCT03831698. Research Sponsor: Kansas University Institu-
tional funding.

TPS210 Trials in Progress Poster Session

Neoadjuvant chemoradiotherapy with or without Pd-1 antibody sintilimab for
pMMR/MSS/MSI-L locally advanced rectal cancer: A randomized controlled
study (cohort B). First Author: Weiwei Xiao, Sun Yat-sen University,
Guangzhou, China

Background: Neoadjuvant chemoradiotherapy (NACRT) could bring tumor down-
staging and pathological response (pCR), and also survival benefit for locally ad-
vanced rectal cancer (LARC) patients. Several single arm prospective clinical
trials have investigated combination effect of immunotherapy (PD-1 or PD-L1 an-
tibody) and NACRT in LARC patients, such as the VOLTAGE clinical trial. A ran-
domized trial is needed to confirm the benefit of immunotherapy in this setting
and explore predictive biomarkers. This is a clinical trial with two cohorts accord-
ing the MMR/MSI status (clinicalTrials.gov, NCT04304209). Methods: In this
study, LARC patients with pMMR/MSS/MSI-L tumor will enter cohort B and be
randomized into two arms. Main inclusion criteria include: cT3-4N0M0 or
cTxN+M0 rectal adenocarcinoma, pMMR/MSS/MSI-L confirmed by immunohis-
tochemistry or gene test, aged 18-75y; ECOG performance 0-1; no previous anti-
tumor treatment for rectal adenocarcinoma. Main exclusion criteria include: ac-
tive autoimmune diseases or a history of autoimmune diseases, and inadequate
main organ functions. Patients in the experimental arm will receive four cycles of
neoadjuvant PD1 antibody Sintilimab, Capeox chemotherapy and concurrent ra-
diotherapy, followed by curative surgery or watch and wait, then four cycles of ad-
juvant Capeox chemotherapy. Patients in the control arm will receive four cycles
of neoadjuvant Capeox chemotherapy and concurrent radiotherapy, followed by
curative surgery or watch and wait, then four cycles of adjuvant Capeox chemo-
therapy Primary outcome measure is pCR rate. Secondary outcome measures in-
clude acute toxicity, tumor regression grade, R0 resection rate, local recurrence,
distant metastasis. Sample size for this cohort is 134. Whole exome sequencing,
RNA sequencing and immunohistochemistry of the rectal primary tumor are
planned for biomarker searching and synergy effect mechanism investigation.
The first patient has been enrolled in June, 2020. Clinical trial information:
NCT04304209. Research Sponsor: None.

TPS211 Trials in Progress Poster Session

BREAKWATER: Randomized phase 3 study of encorafenib (enco) +
cetuximab (cet) ± chemotherapy for first-line treatment (tx) of BRAF V600E-
mutant (BRAFV600) metastatic colorectal cancer (mCRC). First Author:
Scott Kopetz, MD Anderson Cancer Center, Houston, TX
Background: Approximately 10% of patients (pts) with mCRC have BRAF mutations (mostly V600E). First-line tx
options for BRAFV600E mCRC are limited to cytotoxic chemotherapy ± anti-VEGF or anti-EGFR; or immune check-
point inhibitors in pts with MSI-H tumors. In Europe, Japan, and USA, the combination of BRAF inhibitor enco +
EGFR inhibitor cet is approved for tx of BRAFV600E mCRC after prior therapy. In BEACON CRC, enco + cet resulted
in a median overall survival (OS) of 9.3 months (95% confidence interval [CI]: 8.0–11.3) and an objective re-
sponse rate (ORR) of 19.5% (95% CI: 14.5%–25.4%) in previously treated pts with BRAFV600E mCRC (median
follow-up: 12.8 months); 57.4% of pts had grade 3/4 adverse events (AEs), and 9% discontinued due to AEs. Giv-
en the poor prognosis of pts with BRAFV600E mCRC and based on the efficacy and tolerability of enco + cet from
BEACON CRC, the BREAKWATER study will evaluate the efficacy and safety of enco + cet ± chemotherapy in tx-
naive pts with BRAFV600E mCRC. Methods: BREAKWATER is an open-label, global, multicenter, randomized,
phase 3 study with a safety lead-in (SLI). Approximately 60 and 870 pts will be enrolled in the SLI and phase 3
parts of the study, respectively. Pts must have mCRC with BRAF V600E-mutation (determined using tumor tissue
or blood); ECOG performance status 0/1; and adequate bone marrow, hepatic, and renal function. Pts in the SLI
must have evaluable disease (RECIST v1.1) and have received ≤ 1 prior tx regimen; those previously treated with a
BRAF or EGFR inhibitor, or both oxaliplatin and irinotecan, will be excluded. Pts in the phase 3 study must have
measurable disease and be tx naive for metastatic disease. Study tx and endpoints are shown in the table. Enroll-
ment began on 06-Jan-2021. Clinical trial information: NCT04607421. Research Sponsor: Pfizer.

SLI Phase 3

Tx* Enco 300 mg QD +
cet 500 mg/m2† + mFOLFOX6†

or
Enco 300 mg QD +
cet 500 mg/m2† + FOLFIRI†

Arm A
Enco 300 mg QD + cet 500 mg/m2†

Arm B
Enco 300 mg QD + cet 500 mg/m2† + mFOLFOX6† or
FOLFIRI† (depending on SLI)

Control (± bevacizumab) mFOLFOX6†

or
FOLFOXIRI†

or
FOLFIRI†

or
CAPOX (21-day cycle; oxaliplatin, Q3W; capecitabine, BID
Day 1–14)

Endpoints

Primary Incidence of dose-limiting toxicities Progression-free survival (PFS; by blinded independent
central review [BICR]) (arm A vs control; arm B vs control)

Secondary Incidence/severity of AEs, ORR, duration of response
(DOR), PFS, time to response (TTR), OS, pharmacokinetic
(PK) parameters, drug–drug interaction of enco with
irinotecan/oxaliplatin

Key: OS (arm A vs control; arm B vs control)
Other: ORR, DOR, PFS (arm A vs arm B by BICR; arm A vs
control, arm B vs control, and arm A vs arm B by
investigator), OS (arm A vs arm B), TTR, progression after
next tx line, incidence/severity of AEs, patient-reported
outcomes, PK parameters, MSI status, BRAF V600E variant
allele fraction

* All 28-day cycles except CAPOX; † Q2W.

TPS212 Trials in Progress Poster Session

NRG-GI008: Colon adjuvant chemotherapy based on evaluation of residual
disease (CIRCULATE-US). First Author: Arvind Dasari, University of Texas
MD Anderson Cancer Center, Houston, TX

Background: Currently, there are no biomarkers validated prospectively in random-
ized studies for resected colon cancer (CC) to determine need for adjuvant che-
motherapy (AC). However, circulating tumor DNA (ctDNA) shed into the
bloodstream represents a highly specific and sensitive approach (especially with
serial monitoring) for identifying microscopic or residual tumor cells in CC pa-
tients (pts) and may outperform traditional clinical and pathological features in
prognosticating risk for recurrence. CC pts who do not have detectable ctDNA
(ctDNA-) are at a much lower risk of recurrence and may not need AC. Further-
more, for CC pts with detectable ctDNA (ctDNA+) who are at a very high risk of re-
currence, the optimal AC regimen has not been established. We hypothesize that
for pts whose colon cancer has been resected, ctDNA status may be used to risk
stratify for making decisions about AC. Methods: In this prospective phase II/III
trial, up to 1,912 pts with resected stage III A, B (all pts) and stage II, IIIC
(ctDNA+ only) CC will be enrolled. Based on the post-operative ctDNA status us-
ing Natera’s Signatera assay, those who are ctDNA- (Cohort A) will be randomized
to immediate AC with fluoropyrimidine (FP) + oxaliplatin (Ox) for 3-6 mos per es-
tablished guidelines vs serial ctDNA monitoring. Patients who are ctDNA+ post-
operatively or with serial monitoring (Cohort B) will be randomized to FP + Ox vs
more intensive AC with addition of irinotecan (I) for 6 mos. The primary objectives
for Cohort A are time to ctDNA+ status (phase II) and disease-free survival (DFS)
in phase III in the immediate vs delayed AC arms. The primary objective for Co-
hort B is DFS in the FP + Ox vs FP + Ox + I arms for both phase II and phase III
portions of the trial. Secondary objectives include prevalence of detectable ctDNA
post-operatively, time-to event outcomes (overall survival & time to recurrence) by
ctDNA status, and the assessment of compliance to adjuvant therapy. Biospeci-
mens including archival tumor tissue, post-operative and serial matched/ normal
blood samples will be collected for exploratory correlative research. Study will ac-
tivate in early 2022 across the NCTN. NCT#: Pending. Support: U10-CA-
180868, -180822; UG1CA-189867; Natera. Research Sponsor: U.S. National
Institutes of Health, Natera.
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REVERCEII (ACCRU-GI-1809): A randomized phase II study of regorafenib
followed by anti-EGFR monoclonal antibody therapy versus the reverse
sequencing for metastatic colorectal cancer patients previously treated with
fluoropyrimidine, oxaliplatin and irinotecan. First Author: Daniel H. Ahn,
Mayo Clinic Arizona, Phoenix, AZ
Background: Regorafenib (R) is an oral multikinase inhibitor that blocks several
protein kinases involved in angiogenesis and oncogenesis; it has a survival benefit
in refractory metastatic colorectal cancer (mCRC). The current standard (std)
treatment in patients (pts) with RAS wildtype (WT) mCRC is sequential treatment
with an anti-EGFR antibody (AEA) followed by R. However, R, which is orally ad-
ministered once daily, may be more convenient and thus preferable for pts than
AEA. REVERCE, a Japanese trial, demonstrated a significant 5.8 month (mo.)
survival benefit with regorafenib administered prior to AEA compared to the std
sequence. Based off these findings, the proposed phase II trial is to confirm the
observed survival benefit from regorafenib sequencing prior to anti-EGFR mono-
clonal antibody therapy in REVERCE in a US patient population. Methods: RE-
VERCEII is an Academic and Community Cancer Research United (ACCRU)
network-led randomized phase II study of R (dose escalation from 80mg to
160mg based on tolerance) prior to AEA (R+AEA) compared to standard sequenc-
ing (AEA+R) in pts with refractory RAS WT mCRC. Patients are randomized 1:1
to receive R (Arm A) vs. AEA (with or without irinotecan per investigator choice)
(Arm B). At the time of disease progression or intolerance, patients will receive se-
quential treatment until disease progression. Eligibility criteria include histologi-
cally confirmed mCRC, ECOG ≤ 2, acceptable organ function, and patients must
have had prior fluoropyrimidine, oxaliplatin and irinotecan, and no prior AEA nor
R. The primary objective is to compare the overall survival (OS), the primary end-
point, between evaluable patients (eligible, consented, started protocol treat-
ment) who were randomized to R+AEA (arm A) and AEA+R (arm B). With 83 OS
events, we have 87% power to detect an improvement in median OS from 9
months to 14.5 mo., assuming 1-sided significance level of 0.15, and exponen-
tial distribution. The total sample size is 124 patients. Secondary endpoints in-
clude progression-free survival, objective response, and adverse events. The total
study duration is expected to be 3 years. Clinical trial information:
NCT04117945. Clinical trial information: 04117945. Research Sponsor: Bayer.
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A phase 1b study of sotorasib, a specific and irreversible KRASG12C inhibitor,
in combination with other anticancer therapies in advanced colorectal cancer
(CRC) and other solid tumors (CodeBreaK 101). First Author: David S.
Hong, MD Anderson Cancer Center, Houston, TX

Background: Approximately 3% of patients (pts) with CRC have the oncogenic Kirs-
ten rat sarcoma viral oncogene homolog (KRAS) p.G12C mutation. Sotorasib, a
small molecule that specifically and irreversibly inhibits the KRAS G12C mutant
protein, hasdemonstratedmodest clinical activity andnodose-limiting toxicities as
a single agent in heavily pretreated pts withKRAS p.G12C-mutated CRC. The com-
bination of sotorasib with other anticancer therapies, such as EGFR or MEK inhibi-
tors,may enhanceantitumorefficacyandcounteractpotential escapemechanisms.
Other attractive partners for sotorasib in CRC include biologics and chemotherapy
combinations. The CodeBreaK 101 master protocol is designed to evaluate safety,
tolerability,pharmacokinetics (PK), andefficacyofmultiple sotorasib-basedcombi-
nations in pts withKRASp.G12Cmutated solid tumors. Key subprotocols withCRC
combination treatment arms are highlighted here. Methods: This is a phase 1b,
open-label study evaluating sotorasib aloneand incombination regimens inptswith
advanced KRAS p.G12C mutated CRC, NSCLC, and other solid tumors. Key regi-
mens being explored in CRC include (1) Subprotocol A: Sotorasib + trametinib
(MEK inhibitor) +/- panitumumab (EGFR inhibitor), (2) Subprotocol H: Sotorasib +
panitumumabandsotorasib+panitumumab+FOLFIRI,and (3)SubprotocolM:So-
torasib + bevacizumab-awwb + FOLFIRI or FOLFOX. Key eligibility criteria include
advanced ormetastatic solid tumor withKRAS p.G12Cmutation identified through
molecular testing in treatment-naïve and pretreated patients depending on cohort.
Primary endpoints includedose-limiting toxicities and treatment-emergent or treat-
ment-related adverse events. Secondary endpoints include PK profile of combina-
tion regimens and efficacy (objective response, disease control, duration of
response, time to response, and progression-free survival assessedperRECIST1.1,
andoverall survival). Enrollment is ongoing.ContactAmgenMedical Information for
more information:medinfo@amgen.com (NCT04185883). Abbreviations: EGFR =
epidermal growth factor receptor; FOLFIRI = 5-fluorouracil + leucovorin + irinote-
can; FOLFOX = 5-fluorouracil + leucovorin + oxaliplatin; MEK = mitogen-activated
protein kinase. Clinical trial information: NCT04185883. Research Sponsor: Am-
gen Inc.
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A randomized, double-blind, phase III study comparing trifluridine/tipiracil
hydrochloride therapy versus placebo in resected colorectal cancer patients
who are positive for blood circulating tumor DNA after standard adjuvant
therapy (EPOC 1905): ALTAIR trial in CIRCULATE-Japan (trial in progress).
First Author: Hiromichi Shirasu, Department of Gastrointestinal
Oncology, Shizuoka Cancer Center, Shizuoka, Japan
Background: Circulating tumor DNA (ctDNA) can be used to predict the risk of recurrence by de-
tecting molecular residual disease (MRD) in patients with colorectal cancer (CRC). Although
patients with MRD positive status have extremely high risk of relapse, no standard treatment
has been established for these patients after adjuvant chemotherapy. Trifluridine/tipiracil hy-
drochloride (FTD/TPI) is an oral anti-tumor agent combining thymidine-based nucleoside ana-
logue with a thymidine phosphorylase inhibitor, which presents improved survival in patients
with metastatic CRC refractory to fluoropyrimidines. Methods: The ALTAIR trial is a randomized,
double-blind, phase III study designed to establish the superiority of FTD/TPI as compared with
placebo in patients with resected CRC who show MRD positive status at any time after curative
resection. ctDNA testing for screening patients with MRD positive is performed in the observa-
tional GALAXY study (UMIN000039205) that is a prospectively conducted large-scale nation-
wide registry designed to monitor ctDNA status for patient who can undergo curative resection.
A personalized tumor-informed assay (Signatera bespoke multiplex-PCR NGS assay) is used for
the detection and quantification of ctDNA-based postsurgical MRD. Key eligibility criteria are
(a) having undergone radical resection of primary and/or metastatic tumors, (b) a history of
standard adjuvant chemotherapy, (c) positive ctDNA status within the previous 3 months at
any time postoperatively, and (d) no obvious relapse confirmed by chest, abdominal, and pelvic
CT scans. Patients will be randomly assigned in a 1:1 ratio to receive either 6 months of oral
FTD/TPI or a matching course of placebo. Randomization is stratified by age (<70 vs. ≥70
years), stage (stage II or lower vs stage III vs. stage IV or M1), primary tumor location (right-
sided vs left-sided colon vs rectum), ctDNA status at 1 month (positive vs negative or unmeasu-
rable), and institution. The primary endpoint is disease free survival (DFS). Key secondary end-
points include rate of conversion from positive to negative ctDNA status, overall survival,
adverse events, and quality of life. Assuming that the median DFS in the placebo group is ap-
proximately 8 months, a total of 240 patients (120 per arm) will provide 80% power to detect
an expected DFS hazard ratio of 0.667 at two-sided significance level of 0.05, with an enroll-
ment period of 2 years and a follow-up period of 1 year. This trial is actively accruing across 39
institutions in Japan and Taiwan and opened to recruitment in August 2018. By October
2021, a total of 67 patients have been enrolled. Clinical trial information: JapicCTI-205363/
NCT04457297. Research Sponsor: Taiho Pharmaceutical Co., Ltd.
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GOBLET: A phase 1/2 multiple-indication biomarker, safety, and efficacy
study in advanced or metastatic gastrointestinal cancers exploring treatment
combinations with pelareorep and atezolizumab. First Author: Dirk Arnold,
Asklepios Tumorzentrum Hamburg, AK Altona, Hamburg, Germany
Background: Checkpoint blockade therapy only benefits a small subset of GI cancer patients
(approximately 4%) with microsatellite instability-high (MSI-H) tumors, which are character-
ized as immunologically ‘hot’ (Bonneville et al., 2017). Most GI cancers, however, have micro-
satellite stable (MSS) tumors, which have an immunologically “cold” phenotype with fewer
genetic mutations, reduced immune cell infiltration, and downregulated immune checkpoint
proteins. These attributes make MSS tumors resistant to conventional immunotherapy includ-
ing checkpoint blockade therapy (Ooki et al., 2021). Pelareorep is a naturally occurring, non-
genetically modified reovirus. Upon intravenous administration, pelareorep selectively kills tu-
mor cells and promotes several immunologic effects that prime tumors to respond to check-
point blockade. These include the stimulation of tumor-directed innate and adaptive immune
responses, increased T cell infiltration, expansion of new T cell clones, and increased PD-L1 ex-
pression in tumors (Samson et al., 2018, Manso et al. 2021 AACR). Given its expected synergy
with checkpoint blockade, as well as its encouraging efficacy in prior GI cancer studies (Maha-
lingam et al. 2020), the GOBLET study is designed to evaluate pelareorep plus atezolizumab in
multiple GI cancer indications. Methods: GOBLET is an open-label, non-randomized, multiple-
cohort, phase 1/2 study in patients with advanced or metastatic GI cancers. This study employs
a Simon two-stage design. Stage 1 comprises four treatment groups: Cohort 1 – First-line pan-
creatic cancer treated with pelareorep plus atezolizumab and chemotherapy (gemcitabine and
nab-paclitaxel) (N = 12); Cohort 2 – First-line MSI-H colorectal cancer (CRC) treated with pe-
lareorep plus atezolizumab (N = 19); Cohort 3 – Third-line CRC treated with pelareorep plus
atezolizumab and chemotherapy (trifluridine/tipiracil) (N = 14); and Cohort 4 – Second-line or
later squamous cell carcinoma of the anal canal treated with pelareorep plus atezolizumab (N =
10). The first 3-6 patients enrolled into the chemotherapy-containing cohorts (Cohorts 1 and 3)
comprise a safety run-in that must be successfully concluded prior to enrolling additional pa-
tients into these cohorts. The primary objectives are safety and efficacy based on objective re-
sponse rate (ORR) at week 16. Any cohort showing a promising ORR in Stage 1, based on pre-
specified criteria, may be advanced to Stage 2 and enroll additional patients. Clinical trial infor-
mation: 2020-003996-16. Research Sponsor: Oncolytics Biotech Inc.
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Phase II trial of organ preservation program using short-course radiation and
folfoxiri for rectal cancer (SHORT-FOX). First Author: Erqi L. Pollom,
Stanford Cancer Institute, Palo Alto, CA
Background: Locally advanced rectal cancer is treated with preoperative chemoradiotherapy fol-
lowed by total mesorectal excision (TME). While this trimodal approach achieves low rates of lo-
cal recurrences, distant metastasis rates can exceed 25%. Total neoadjuvant therapy (TNT)
has been shown in OPRA, RAPIDO, and PRODIGE23 to reduce risk of distant metastasis and
improve rates of pathological complete response compared to standard preoperative chemora-
diotherapy. Thus, TNT not only addresses distant disease, but gives opportunity to reduce lo-
coregional morbidity through organ preservation. We propose a treatment approach that
incorporates TNT with FOLFOXIRI and up-front short-course radiation with the goal of increas-
ing clinical complete response (cCR) rates and thereby eligibility for organ preservation. Cur-
rently, clinical response following neoadjuvant therapy is best assessed by a multidisciplinary
team and includes flexible endoscopy and MRI. Circulating tumor DNA (ctDNA) analysis can
be used as a noninvasive method for tumor monitoring. Biomarker development is essential to
better select patients for treatment de-escalation and monitor for recurrence in order not to
jeopardize the excellent cure rates following standard of care therapy. Methods: This is a single-
arm, open-label, non-randomized study of an organ preservation approach using short-course
radiation followed by FOLFOXIRI for patients with > T2N0 or low T2N0, M0 rectal adenocarci-
noma (NCT04380337). Patients undergo radiation (25 Gy/5 fractions + 5 Gy/1 fraction boost)
followed by 8 cycles of FOLFOXIRI. Patients are assessed for response at 8 weeks following
chemotherapy completion using pelvic MRI (MRI Tumor Regression Grading), flexible sigmoid-
oscopy, and digital rectal exam. Those who achieve a cCR can defer TME and be surveilled.
The primary objective is to assess cCR, with the hypothesis that this approach will achieve high-
er cCR rates than historical controls (40 versus 20%). Secondary objectives include assessing
toxicity, local regrowth rate, disease-free survival, colostomy-free survival, overall survival, and
longitudinal health-related quality of life. ctDNA will be collected throughout treatment and
surveillance, and correlative studies will assess the association between ctDNA levels and cCR,
local regrowth, and disease-free survival. A Simon 2-stage design addressed our primary objec-
tive. Assuming a one-sided type 1 error of 0.1, power of 0.9, a null cCR of 0.2 versus an alter-
nate cCR of 0.4, we plan to enroll 37 patients. The null hypothesis will be rejected if > = 11
patients have cCR. Seventeen patients have been enrolled and the trial is currently on hold for
planned interim analysis for futility and safety. If < = 3 patients have cCR or if > = 7 patients
have non-hematologic grade 4+ toxicity, the study will be stopped. Otherwise, we will continue
to enroll 20 more patients. Clinical trial information: NCT04380337. Research Sponsor:
None.
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A phase 1b/2 study of VS-6766 in combination cetuximab in patients (pts)
with advanced KRAS mt colorectal cancer (CRC). First Author: Ardaman
Shergill, The University of Chicago, Medical and Biological Sciences,
Chicago, IL
Background: KRAS mutations (mts) are present in about 45% of CRC and predict lack of re-
sponse to anti-EGFR therapy like cetuximab. Limited therapy options exist for pts after prior 5-
FU based regimens. Regorafenib or TAS-102 is commonly used however, the modest clinical
benefit, and toxicity limit their use. Novel therapies are needed for pts at this point in their dis-
ease course. KRAS G12D and G12V mts occur in 11-12% and 9-10% of CRC, respectively,
whereas G12C mts occur in 3-4% of CRCs. KRAS G12C mts occur in 3-4% of CRCs. Recently,
results of phase 1/2 KRYSTAL-1 study were reported. Adagrasib (a KRAS G12C inhibitor) was
used with/without cetuximab in heavily pretreated CRC pts harboring KRAS G12C mts. The ob-
jective response rate (ORR) and disease control rate (DCR) was 43% and 100% (resp.) in pts
receiving cetuximab and adagrasib (28 evaluable pts), and 22% and 87%, resp., in those re-
ceiving adagrasib alone (42 evaluable pts). Phase 1b CodeBreaK101 study evaluating sotorasib
(KRAS G12C inhibitor) and panitumumab (anti-EGFR) combination in KRAS G12C mt CRC
showed 15.4% confirmed ORR and 26.9% unconfirmed ORR. These data are encouraging,
suggesting EGFR inhibition in combination with downstream KRAS inhibition may represent
important therapeutic strategy for this disease. KRAS mts lead to constitutive activation of the
MAPK pathway signaling and cell activation. VS-6766 is a novel dual RAF/MEK inhibitor which
has shown activity in KRAS mutated tumors. Combination of EGFR inhibition and VS-6766
may overcome resistance of KRAS mt CRC cancers to EGFR inhibition alone. Preclinically, VS-
6766 and EGFR inhibition showed synergy in KRAS mt CRC cell lines, including cell lines har-
boring KRAS G12D and G12Vmts, and CRC PDX of KRAS G12Vmt CRC showed tumor regres-
sion with this combination. These data support the development of VS-6766 with anti-EGFR
therapy in KRAS mt CRC warranting this phase 1 study to evaluate safety and efficacy of this
combination in clinical settings. Methods: This is an open label, single arm study evaluating
VS-6766 with cetuximab in pts with KRAS mt advanced CRC. Phase 1b primary endpoints in-
clude safety and tolerability, and maximum tolerated dose and recommended phase 2 dose de-
termination. ORR is the primary endpoint of the Phase 2 study. Secondary endpoints include
OS and PFS. There will be upto 4 dose levels tested. Three de-escalation doses to find the opti-
mal cetuximab dose, and one dose escalation of VS-6766, are planned. Eligible pts include
those with metastatic CRC and progression after 5-FU, oxaliplatin, irinotecan and VEGFi thera-
py. Based on prior studies, dermatologic, gastrointestinal, ocular and CPK elevation have been
the main toxicities noted with VS-6766. The study is funded by research grants from Verastem
Oncology. Cetuximab will be supplied by Eli Lilly. Research Sponsor: Verastem Oncology.
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Anlotinib combined with mXELIRI as second-line treatment in advanced
colorectal cancer pretreated with bevacizumab plus standard chemotherapy:
A single-arm, phase IB/II study. First Author: Xin Qu, Department of
Oncology, Guangdong Provincial Hospital of Chinese Medicine,
Guangzhou, China
Background: For advanced colorectal cancer (CRC), fluoropyrimidine-based chemotherapy (5-
FU or capecitabine combined with oxaliplatin) with VEGF inhibitors (bevacizumab) is standard
first-line treatment. However, once this treatment had been used, the second line treatment is
limited. Although continuation of bevacizumab after first progression can improve PFS and OS,
the benefit of bevacizumab may be reduced compared with who never pre-treated with bevaciz-
umab (the ML18147 study). Anlotinib is an oral small molecule tyrosine kinases inhibitor, tar-
geting VEGF receptors 1/2/3, FGF receptors 1-4, PDGF receptors a/b and c-kit. mXELIRI is a
chemotherapy regimen consisting of irinotecan and capecitabine. The trial is to investigate the
efficacy and safety of anlotinib combined with mXELIRI as second-line treatment in advanced
colorectal cancer pre-treated with bevacizumab plus standard chemotherapy. Methods: This is
a multi-center, prospective, single-arm, 2-part, phase Ib/II study. Eligible pts are aged 18-75
years with histologically and radiographically confirmed mCRC who had progressed or intolerant
with bevacizumab plus FOLFOX or CAPEOX regimen chemotherapy treatment. ECOG perfor-
mance status 0 - 1, and adequate organ function. Treatment: anlotinib (8mg, 10mg or 12mg),
po, qd, on days 1-14 every 3 weeks; irinotecan 180-200 mg/m2, iv, on day 1 every 3 weeks; ca-
pecitabine, 800 mg/m2, po, bid, on days 1-14 every 3 weeks. For the phase 1b segment, a
standard 3+3 dose-escalation design is used to determine the maximum tolerated dose or rec-
ommended phase 2 dose (RP2D) of anlotinib. 3 patients are enrolled and treated per dose level
(8mg,10mg,12mg). If no DLT, dose is escalated for the next cohort of 3 patients; If 1 DLT, 3
additional patients are treated at this level with dose escalation only if no additional DLTs；If ≥
2 DLTs, prior dose level is defined as MTD. MTD decided when 6 patients are treated at a dose
level with < 2 DLTs. Primary endpoint is objective response rate (ORR) according to RECIST
v1.1. Secondary endpoints are progression-free survival (PFS), overall survival (OS), disease
control rate (DCR), duration of response (DOR) and quality of life (QoL). Based on a one-sided
one sample log-rank test with 2.5% Type I error, 80% power to detect an improvement in ORR
from 5.4% to 15%, there will be 94 patients consider 20% of patients fall off. Research Spon-
sor: Guangdong Provincial Hospital of Chinese Medicine Clinical trial information:
NCT05035914. Research Sponsor: Chia Tai Tianqing Pharmaceutical Group Co.,Ltd.
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A multi-modular phase I/II study of UCB6114, a first-in-class, fully human
IgG4P anti-Gremlin-1 monoclonal antibody, as monotherapy and in
combination with mFOLFOX6 or trifluridine/tipiracil, for patients with
advanced gastrointestinal (GI) tumors. First Author: Debashis Sarker,
King’s College London, London, United Kingdom
Background: Despite recent advances, effective treatment for GI cancers remains a significant
unmet medical need. Gremlin-1 is secreted by the peri-tumoral stroma and down-regulates
bone morphogenetic proteins (BMP) -2, -4, and -7 (members of the transforming growth factor-
b superfamily), thereby allowing malignant cell expansion, renewal, and a more treatment-re-
sistant mesenchymal phenotype. Gremlin-1 mRNA is highly expressed in multiple solid tumors
including>60% of colorectal, pancreatic and esophageal cancers. UCB6114 is a first-in-class,
fully human IgG4P monoclonal antibody optimized for neutralizing the activity of human Grem-
lin-1 thereby restoring BMP signaling. Preclinical studies have demonstrated that UCB6114
binds to Gremlin-1, inhibits its pharmacological activity, and has antitumor activity in several
in vivo mouse models (including several GI cancers). Methods: ONC001 (clinicaltrials.gov:
NCT04393298) is an ongoing multi-part, multicenter, nonrandomized, open-label, Phase I/II
study evaluating the safety, pharmacokinetics (PK) and antitumor activity of UCB6114 admin-
istered intravenously as monotherapy or in combination with selected standard of care (SOC)
regimens. Eligible patients (pts) are: aged ≥18 years; resistant or refractory to standard therapy;
ECOG performance status 0/1; and have adequate renal, hepatic and bone marrow function. In
the Phase I monotherapy dose escalation and adaption part (part A and A1; modified rolling 6
design), up to 66 pts with advanced solid tumors associated with high levels of Gremlin-1
mRNA expression will be recruited. In parts B and C (modified toxicity probability interval de-
sign), up to 54 pts with locally advanced or metastatic colorectal, gastric or gastroesophageal
junction adenocarcinomas will receive UCB6114 in escalating doses in combination with ei-
ther mFOLFOX6 (5-fluorouracil, leucovorin and oxaliplatin) or trifluridine/tipiracil, given at SOC
dosing and schedules. The overarching objective of the phase I parts of the study (Parts A–C) is
to identify the recommended phase II dose of UCB6114 either as monotherapy or in combina-
tion. The primary objective is to characterize the safety profile of UCB6114; secondary and ex-
ploratory objectives include PK, antitumor activity (RECIST v1.1), and pharmacodynamics
(including circulating Gremlin-1). Enrollment in ONC001 began in July 2020; as of Sept
2021, four dose escalation levels in the monotherapy dose-escalation module (Part A) have
been completed without DLT. Recruitment to parts B and C is due to commence in Q4 2021.
Clinical trial information: NCT04393298. Research Sponsor: UCB Pharma.
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A first-in-human phase Ia/b, open-label, multicenter study of the TRAILR2
agonist BI 905711 in patients (pts) with advanced gastrointestinal (GI)
cancers. First Author: James J. Harding, Department of Medicine,
Memorial Sloan Kettering Cancer Center, New York, NY
Background: Activation of the tumor necrosis factor-related apoptosis-inducing ligand receptor
2 (TRAILR2) induces apoptosis via caspase activation. Targeting TRAILR2 is an attractive ther-
apeutic strategy, but some early TRAILR2 agonists were associated with severe hepatotoxicity.
Cadherin 17 (CDH17), a membrane protein highly expressed in GI cancers, is not expressed in
normal hepatocytes so using CDH17 as a liver-sparing anchor may avoid hepatotoxicity. BI
905711 is a tetravalent bispecific antibody that cross-links TRAILR2 with CDH17 to induce
CDH17-dependent TRAILR2 oligomerisation. In preclinical assays, BI 905711 demonstrated
a potency shift of ~1000 fold versus the 1st-generation TRAILR2 agonist lexatumumab. BI
905711 induced apoptosis in CDH17-positive tumor cells in vitro, impaired tumor growth in
pt-derived colorectal cancer (CRC) xenografts, and no hepatotoxicity was observed. Methods:
This phase Ia/Ib study (NCT04137289) aims to determine the safety, maximum tolerated dose
(MTD), pharmacokinetics (PK), pharmacodynamics, and preliminary efficacy of BI 905711 in
pts with advanced, refractory GI cancers. Up to 140 adult pts with histologically confirmed, ad-
vanced unresectable/metastatic colorectal, gastric, esophageal or pancreatic adenocarcinoma,
cholangiocarcinoma, or gallbladder or small intestine carcinoma, who have progressed on stan-
dard-of-care therapies, will be enrolled. In phase Ia, pts will receive intravenous BI 905711 at
escalating doses (range 0.02–4.8 mg/kg) every 14 days, until disease progression or unaccept-
able toxicities. Dose escalation will be guided by a Bayesian logistic regression model with over-
dose control based on dose-limiting toxicities (DLTs) in the first 28 days. In phase Ia, a
minimum number of CRC pts will be enrolled to each cohort: ≥1 CRC pt at each of the 2 lowest
dose levels (0.02/0.06 mg/kg) and 4 pts at each subsequent dose level (0.2/0.6/1.2/2.4/3.6/
4.8 mg/kg). In parallel to dose escalation in CRC pts, up to 4 pts with non-CRC GI cancers will
be included at the dose level below that of the CRC cohort. If an objective response (OR) per
RECIST v1.1 is observed in CRC or non-CRC GI pts at a safe dose level, up to 10 additional pts
with the same tumor type will be recruited at that dose level. In phase Ib, CRC pts will be ran-
domized into up to 4 dose cohorts (as determined in phase Ia; n=20 each) to define the recom-
mended phase II dose. The primary endpoints are determination of the MTD based on the
proportion of pts with DLTs (phase Ia) and OR rate based on RECIST v1.1 (phase Ib). Second-
ary endpoints include PK parameters and OR in pts with measurable disease (phase Ia), and
disease control, tumor shrinkage, duration of response, and progression-free survival (phase
Ib). Trial enrollment is ongoing, with 33 pts enrolled to date. Clinical trial information:
NCT04137289. Research Sponsor: Boehringer Ingelheim.
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A phase II randomized therapeutic optimization trial for subjects with
refractory metastatic colorectal cancer using circulating tumor DNA (ctDNA):
Rapid 1 trial. First Author: Sherise C. Rogers, University of Florida/UF
Health Cancer Center, Gainesville, FL
Background: Patients with advanced colorectal cancer after progressing through first line thera-
py, have several FDA-approved systemic therapies that are associated with clinical benefit for a
substantive minority of patients. Current clinical practice is to trial these various treatments in
a step-wise fashion using CT scans every 3 months to evaluate effectiveness. This process re-
quires 3-4 months between therapeutic interventions from which the patient may ultimately
derive no clinical benefit, may have a performance status decline; limiting the number of possi-
ble interventions and increases risk for physical and financial toxicity. An alternative to the tra-
ditional CT-scan guided approach for disease assessment is a circulating tumor DNA (ctDNA)
intervention. The Signatera ctDNA assay which utilizes 16 truncal mutations derived from a pa-
tient’s tumor, can be assessed every 2 weeks for a rapid determination of the effectiveness of a
systemic therapy. This may allow patients to be exposed to many treatments during a short
time, limiting toxicity, allowing for a quicker determination of clinical benefit and personaliza-
tion of treatment. The aim of this study will be to compare the traditional scan-driven approach
vs an intervention guided by ctDNA assessments, both arms using a pre-specified order of che-
motherapy treatments. Methods: This is a phase 2 randomized study of patients with refractory
metastatic adenocarcinoma of the colon or rectum. Participants are eligible after progression or
intolerance to first line chemotherapy or recurrence within 6 months of adjuvant oxaliplatin
based chemotherapy. They must have RECIST measurable metastatic disease that is not eligi-
ble for definitive management. Tissue from the primary and/or metastatic deposit is required
for Signatera NGS analysis and subjects must have measurable ctDNA at sampling. Partici-
pants must be ≥18 years old without major organ dysfunction and have an ECOG performance
status of 0 to 2. Subjects with Microsatellite High, deficient in DNA mismatch repair genes, or
BRAF V600E mutations are excluded. Subjects will be randomized 1:1 to Arm A (ctDNA guid-
ed intervention) or Arm B (scan-guided control group). Patients in both arms will undergo sys-
temic treatments in a standardized pre-specified order. Arm A will have ctDNA assessments
every 2 weeks until an intervention shows a significant decrease, then every 4 weeks until Pro-
gressive Disease (PD) by scan or significant ctDNA increase. CT imaging will be performed ev-
ery 12 weeks. Those in Arm B, will have CT imaging every 12 weeks and blood collected for
post-hoc analysis every 4 weeks until PD by scan. The primary endpoint is overall survival. Sec-
ondary endpoints include progression free survival and overall response. Exploratory analysis
with be performed of the microbiome. Enrollment continues to a maximum of 78 patients.
Clinical trial information: NCT04786600. Research Sponsor: University of Florida.
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Trastuzumab deruxtecan in patients with HER2-overexpressing locally
advanced, unresectable, or metastatic colorectal cancer (mCRC): A
randomized, multicenter, phase 2 study (DESTINY-CRC02). First Author:
Kanwal Pratap Singh Raghav, The University of Texas MD Anderson
Cancer Center, Houston, TX
Background: Trastuzumab deruxtecan (T-DXd) is an antibody-drug conjugate comprising an
anti-HER2 antibody (trastuzumab) linked to a potent topoisomerase I inhibitor (DXd). T-DXd
has been approved to treat HER2-positive metastatic breast cancer (United States [US], Japan,
Europe, Israel) and advanced gastric cancer (US, Japan, Israel). It is currently being evaluated
in other solid tumor types including colorectal cancer. The phase 2 DESTINY-CRC01 study in-
cluded patients with RAS wild-type mCRC, with a median 4 (range, 2-11) prior lines of therapy.
Preliminary results in patients with HER2-overexpressing (IHC 3+ or IHC 2+/ISH+) mCRC
showed T-DXd treatment (6.4-mg/kg intravenously [IV] every 3 weeks [Q3W]) resulted in a con-
firmed objective response rate (ORR) of 45.3% (24/53; 95% CI, 31.6-59.6%) and a median
progression-free survival (PFS) of 6.9 months (95% CI, 4.1-not estimable; Siena J Clin Oncol.
2020). Activity was also seen in patients treated with prior anti-HER2 therapy. Although 5.4-
mg/kg and 6.4-mg/kg doses of T-DXd have shown clinical efficacy in multiple cancer indica-
tions, the lower dose has not yet been tested in patients with HER2-overexpressing mCRC. Pre-
liminary data also suggest T-DXd may be active in RAS mutant mCRC, unlike other anti-HER2
therapies. The DESTINY-CRC02 study aims to determine efficacy and safety of T-DXd in pa-
tients with HER2-overexpressing, RAS wild-type or mutant mCRC at 5.4-mg/kg and 6.4-mg/kg
doses. Methods: DESTINY-CRC02 (NCT04744831) is a multicenter, randomized, double-
blind, 2-arm, parallel phase 2 study that will be conducted in 2 stages. Eligible patients (≥18
years; ≥20 years in Japan, Taiwan, and Korea) will have HER2-overexpressing (IHC 3+ or IHC
2+/ISH+) locally advanced, unresectable or metastatic CRC and have previously received che-
motherapy, anti-EGFR therapy, anti-VEGF treatment, and/or anti–PD-1/PD-L1 therapy, as clini-
cally indicated. Prior anti-HER2 therapy will be allowed. In stage 1, patients will be randomly
assigned 1:1 to receive T-DXd IV Q3W at a dose of 5.4-mg/kg (n = 40; arm 1) or 6.4-mg/kg
(n = 40; arm 2). Randomization will be stratified by ECOG PS (0 or 1), HER2 status (IHC 3+ or
IHC 2+/ISH+), and RAS status (wild-type or mutant). After stage 1 enrollment is complete, eli-
gible patients in stage 2 (n = 40) will receive T-DXd 5.4 mg/kg until disease progression or oth-
er treatment discontinuation criteria are met. The study is actively enrolling and aims to enroll
120 patients across 60 sites. The primary objective is to assess efficacy of T-DXd at the 5.4-
mg/kg and 6.4-mg/kg doses, with a primary endpoint of confirmed ORR by blinded independent
central review. Secondary endpoints include investigator-assessed ORR, PFS, duration of re-
sponse, disease control rate, clinical benefit rate, overall survival, pharmacokinetics, and safe-
ty. Clinical trial information: NCT04744831. Research Sponsor: Daiichi Sankyo,
Pharmaceutical/Biotech Company.
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An open-label, single-center, phase II study of exploration on optimizing the
administration time of fruquintinib combined with camrelizumab in the third-
line treatment of MSS advanced colorectal cancer. First Author: Yifu He,
Department of Oncology, The First Affiliated Hospital of USTC West
District, Hefei, China
Background: Immune checkpoint inhibitors monotherapy has limited clinical ben-
efits in patients with MSS or pMMR metastatic colorectal cancer (CRC), which
may be attributed to low level of tumor-infiltrating lymphocytes in MSS advanced
CRC. Combination immunotherapy is changing the landscape of cancer treat-
ment, especially combination of immunotherapy with small molecule angiogene-
sis inhibitors. Preclinical studies have shown that there is a time window from
anti-angiogenesis to vascular normalization and this has been initially demon-
strated in the clinical study of breast cancer. However, the time window is rarely
considered in clinical practice. It is necessary to explore the optimal administra-
tion timing of angiogenesis inhibitors when combined with immunotherapy. Here,
we conduct an open-label, single-center, phase II study to explore the issue.
Methods: Patients eligible for the trial are included: 1) pathologically confirmed
advanced colon or rectal adenocarcinoma, MSS or pMMR; 2) previously received
only 2 standard regimens after recurrence or metastasis; 3) aged 18-70 years
(boundary value included); 4) ECOG performance status of 0 or 1; 5) at least 3
months of survival expectations; 6) patient must present with measurable lesions
according to the Response Evaluation Criteria in Solid Tumors 1.1 (RECIST ver-
sion 1.1; 7) patients with asymptomatic central nervous system metastases or
asymptomatic brain metastases after treatment, with stable disease for at least 3
months, and need not be treated with steroids for at least 4 weeks; 8) had ade-
quate organ function before the enrollment; 9) patients of reproductive age
should agree to use effective contraceptive measures from the time of signing the
informed form until 3 months after the last dose; 10) sign an informed consent
form voluntarily, and be willing to and be able to follow and complete all experi-
mental procedures. The patients enrolled were given oral fruquintinib (3 mg, qd,
for 2 consecutive weeks, and then discontinued for 1 week, in 3 weeks [21 days]
cycle); on the day 5, administered with intravenous camrelizumab (200mg, once
every 3 weeks). The treatment was administered continuously until disease pro-
gression, unacceptable toxicity, or required withdrawal from patients. The primary
endpoint is progression free survival (PFS), and the secondary endpoints are over-
all survival (OS), objective response rate (ORR), disease control rate (DCR) and
drug safety. As of September 23, 2021, a total of 21 patients have been enrolled.
Clinical trial information: ChiCTR2100048528. Research Sponsor: Jiangsu Hen-
grui Pharmaceuticals Co., Ltd, Shanghai, China.
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REGINA: A phase II trial of neoadjuvant regorafenib (Rego) in combination
with nivolumab (Nivo) and short-course radiotherapy (SCRT) in intermediate-
risk, stage II-III rectal cancer (RC). First Author: Giacomo Bregni, Institut
Jules Bordet-Universit�e Libre de Bruxelles (ULB), Brussels, Belgium

Background: Despite recent improvements, management of locally advanced rec-
tal cancer (LARC) remains challenging, and many patients (pts) still experience
recurrence. In preclinical models, combining Rego with an anti-PD-1 inhibitor led
to superior tumour growth suppression as compared with either treatment alone.
In a phase I clinical trial, remarkable results were reported for the combination of
Rego and Nivo in advanced MSS colorectal cancer. This synergistic effect is
thought to be secondary to the anti-angiogenic effects of Rego and its potential to
reduce TAMs, promote M1macrophage conversion, and down-regulate expression
of immunosuppressive factors. Building on these data, we designed a trial of
Rego-Nivo with standard SCRT in the neoadjuvant setting of RC. Methods: REGI-
NA is an academic, multicentre, single-arm, phase II trial sponsored by Institut
Jules Bordet. Eligible patients are treated according to the following plan: induc-
tion phase (Nivo 240 mg IV D1&15, and Rego 80 mg PO D1-14), SCRT (D22-
26), consolidation phase (Nivo 240 mg IV D29,43&57, and Rego 80 mg PO
D29-49), and surgery (7-8 weeks after SCRT). Key eligibility criteria include age
≥18 years, ECOG PS ≤1, adenocarcinomas below the peritoneal reflection, inter-
mediate-risk, stage II-III tumour (ie, cT3/T4aNany or cT1-2N+, no involvement/
threatening of the mesorectal fascia, no involvement of lateral pelvic lymph no-
des) irrespective of microsatellite instability status. The primary endpoint is path-
ological complete response (pCR). Secondary endpoints include, among others,
toxicity, compliance to treatment, pathological tumour regression grade, event-
free survival, and overall survival. Subjects will be followed for recurrence and sur-
vival for 5 years after end of treatment visit. The study follows a Simon’s two-stage
design (null hypothesis pCR = 12%, alternative hypothesis pCR = 24%; a= 5%,
b= 20%) with a maximum of 60 pts to be enrolled. A safety interim analysis is
planned after the first 6 pts have completed treatment. Serial collection of tu-
mour, blood, and stool samples is mandatory at pre-specified time points for ex-
ploratory correlative biomarker analyses. The trial is planned to be run at 8-10
centres across Belgium. Study recruitment started in Q1 2021 and is anticipated
to complete in Q3 2023. The study is funded by Bayer. Clinical trial information:
NCT04503694. Research Sponsor: Bayer.
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KEYNOTE-B79 phase 1b trial to evaluate the allogeneic CAR T-cells CYAD-
101 and pembrolizumab in refractory metastatic colorectal cancer patients.
First Author: Richard D. Kim, H. Lee Moffitt Cancer Center, Tampa, FL
Background: The allogeneic chimeric antigen receptor (CAR) T-cell treatment CYAD-101 uti-
lizes the NKG2D receptor that targets eight ligands expressed on tumor cells and also on stro-
mal and immunosuppressive immune cells of the tumor microenvironment. CYAD-101 co-
expresses a T-cell receptor (TCR) inhibitory peptide with the aim to eliminate the potential of
graft versus host disease (GvHD), the main safety risk associated with engineered cells of allo-
geneic origin. In the previous alloSHRINK trial (NCT03692429), CYAD-101 was administered
post FOLFOX preconditioning chemotherapy to 15 patients with progressive metastatic colorec-
tal cancer (mCRC) who were previously treated with FOLFOX. Overall, the treatment was well
tolerated with no evidence of GvHD. The disease control rate was 73.3% with two patients pre-
senting a confirmed partial response per RECIST’s criteria (4 months and 8 months of duration
from first CYAD-101 infusion) and nine had stable disease with a median duration of 4.6
months. Evidence of increase in the TCR repertoire and modulation of the cytokine profile post-
treatment with CYAD-101 were observed implying that CYAD-101 may also be modulating the
immune suppressive environment in patients mirroring what was demonstrated in pre-clinical
models. We considered that a sequential therapy with the anti-PD1 monoclonal antibody pem-
brolizumab to further release the anti-tumor potential of this expanded T-cell population may
drive deeper, more durable and new clinical responses beyond that currently demonstrated
with the CAR T-cells alone. Methods: The phase 1b KEYNOTE-B79 trial (NCT04991948) will
evaluate, according to a Simon’s two stage study design, the safety and clinical activity of three
consecutive infusions of CYAD-101 (1x109 cells per infusion) post FOLFOX preconditioning
chemotherapy with two-week interval between cycles, followed by pembrolizumab treatment
(200 mg administered every three weeks for up to two years) in microsatellite stable/mismatch-
repair proficient mCRC patients with recurrent/progressing disease after at least one metastatic
line of therapy, which must include FOLFOX chemotherapy. The pembrolizumab treatment will
be initiated 3 weeks after the last CYAD-101 infusion to fall outside the classical time window
of potential CAR T-cell toxicities (e.g., cytokine release syndrome). The co-primary endpoints of
the trial are the occurrence of dose-limiting toxicities (DLTs) at any time from the first FOLFOX
preconditioning treatment up to 3 weeks after the first pembrolizumab treatment and the ob-
jective response rate (ORR) at the tumor assessment planned 6 weeks after the first pembroli-
zumab treatment administration. The KEYNOTE-B79 study will be initiated in Q4-2021 in five
sites in USA and Europe. Clinical trial information: NCT04991948. Research Sponsor: Celyad
Oncology.
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mFOLFOXIRI+Bev vs. mFOLFOX6+Bev for RAS mutant unresectable
colorectal liver-limited metastases: A study protocol of a multicenter
randomized controlled phase 3 (BECOME2) trial. First Author: Wentao
Tang, Zhongshan Hospital, Fudan University, Shanghai, China

Background: Colorectal cancer patients with initially unresectable liver-only
metastases may be cured after downsizing of metastases by conversion ther-
apy. However, the optimal regimen of conversion therapy for RAS mutant
patients has not been defined. Methods: BECOME2 is a multicenter, ran-
domized, phase 3 clinical study. RAS mutant and BRAF wild type colorectal
cancer patients with initially unresectable liver-limited metastases are eligi-
ble. The (un)resectability status is prospectively assessed by a central multi-
disciplinary team (MDT) consisting of at least one radiologist and three liver
surgeons, according to predefined criteria. RAS and BRAF mutation status
were evaluated according to primary tumor. Patients with RAS mutant and
BRAF wild type will be randomized between modified FOLFOXIRI (IRI,
165mg/m2; Oxa, 85mg/m2; LV, 400mg/m2; 5-FU 2400mg/m2) plus beva-
cizumab (5mg/kg) and modified FOLFOX6 (mFOLFOX6) plus bevacizumab.
Radiological evaluation to assess conversion to resectability will be per-
formed by the central MDT every eight weeks. The primary study endpoint is
conversion resection rate. Secondary endpoints are the ETS, DpR, ORR,
PFS, OS, toxicity, perioperative complication, and the proportion of no evi-
dence of disease. Clinical trial information: NCT04781270. Research
Sponsor: None.
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Anlotinib plus chemotherapy as first-line therapy for gastrointestinal tumor
patients with unresectable liver metastasis: A multicenter, multicohort
clinical trial (ALTER-G-001). First Author: Jing Liu, Department of
Oncology, Ruijin Hospital, Shanghai Jiao Tong University School of
Medicine, Shanghai, China
Background: Liver metastases (LMs) are usually found in gastrointestinal tumors, such as colo-
rectal cancer (mCRC), esophageal squamous cell carcinoma (ESCC) and gastric cancer. Cur-
rently, there is no formal option for such patients (pts) due to the different pathological
characteristics, and more effective treatment regimens are needed. Anlotinib is an oral multi-
targeted tyrosine kinase inhibitor targeting VEGFR1/2/3, FGFR1-4, PDGFRa/b and c-Kit, which
effectively blocks tumor neovascularization and growth. Previous phase II clinical trials sug-
gested that anlotinib plus chemotherapy as first-line therapy were well tolerated and showed
clinical anti-tumor activity in mCRC and ESCC. It was demonstrated an objective response rate
(ORR) of 76.7%, a disease control rate (DCR) of 93.3% and a median progression-free survival
(mPFS) of 11.4 months in RAS/BRAF wild-type unresectable mCRC pts using anlotinib plus
CAPEOX (ALTER-C002 trial, NCT04080843). Additionally, preliminary encouraging ORR
(78.3%), DCR (93.5%) and mPFS (8.38 months) was observed in advanced ESCC pts treated
with anlotinib plus cisplatin and paclitaxel (ALTER-E002 trial, NCT04063683). Based on
these results, this multicohort, multicenter phase II ALTER-G-001 trial was launched to evalu-
ate efficacy and safety of anlotinib plus chemotherapy as first-line therapy in gastrointestinal
tumor pts with unresectable LMs. Methods: Previously untreated and histologically or cytologi-
cally confirmed gastrointestinal tumor pts with unresectable LMs were eligible, who will be di-
vided into 3 cohorts, including mCRC (n = 45), ESCC (n = 31) and others (n = 25). Pts must
be aged 18-75 years, with an ECOG PS of 0/1, adequate organ function, and at least one mea-
surable LMs lesion according to RECIST v1.1. HER2-positive gastric adenocarcinoma, and pts
with a high risk of bleeding, perforation or fistulas will be excluded. During first 6 cycles (3
weeks per cycle) of inducing treatment, mCRC pts will receive anlotinib (12mg, po, qd, d1-
d14), oxaliplatin (130 mg/m2, iv, d1) and capecitabine (850 mg/m2, po, bid, d1-d14). ESCC
pts will be treated with anlotinib, cisplatin (60-750 mg/m2, i.v., d1/d1-3) along with paclitaxel
(135 mg/m2, i.v., d1) or docetaxel (75 mg/m2, i.v., d1). And pts in others cohort will receive
anlotinib plus standard first-line chemotherapy. Then, pts without PD and LMs resection, will
receive anlotinib and metronomic capecitabine (500mg, po. bid, d1-21, q3w) until PD or un-
acceptable toxicity. Primary endpoint is investigator-assessed ORR (RECIST 1.1). Secondary
endpoints include duration of response (DoR), PFS, overall survival, DCR, radical resection rate
for LMs and safety (NCI-CTCAE v5.0). Research sponsor: Chia Tai Tianqing Pharmaceutical
Group Co., Ltd. Clinical trial information: ChiCTR2100050872. Research Sponsor: None.
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An observational study to evaluate RAS mutations in circulating tumor DNA
after standard chemotherapies for metastatic colorectal cancer patients with
tumors harboring RAS mutation: RASMEX study (JACCRO CC-17). First
Author: Naoki Izawa, Department of Clinical Oncology, St. Marianna
University School of Medicine, Kawasaki, Japan
Background: RAS status in tumor tissue is a predictive factor for the efficacy of anti-epidermal
growth factor receptor (EGFR) antibodies therapy in patients (pts) with metastatic colorectal
cancer (mCRC). In mCRC pts with tumors harboring RASmutation, anti-EGFR antibodies ther-
apy has the lack of clinical benefit; thus, the survival of RAS mutant mCRC pts is shorter com-
pared to RAS wild mCRC pts. Recently, several studies have shown that colorectal cancer
tissue had heterogeneity of gene profiling, and the analysis of circulating tumor DNA (ctDNA)
in blood samples could detect the change of gene alterations in tumors which were caused by
chemotherapy. Bouchahda et al., demonstrated that nearly half of the pts with RAS mutant
mCRC had no detectable RAS mutation in ctDNA after first-line chemotherapy; moreover,
some of the pts had clinical benefits from post-anti-EGFR antibodies therapy. Therefore, anti-
EGFR antibodies therapy might become a novel treatment option for RAS mutant mCRC pts
without RASmutations in ctDNA after chemotherapies. Other report also showed the frequency
of no RAS mutations in ctDNA was about 1%. There have been few studies to prospectively
evaluate the RAS status in ctDNA for mCRC pts with RASmutant tumors treated with standard
chemotherapies. We, therefore, conducted an observational study to evaluate RAS mutations
and the mutation allele frequency in ctDNA for mCRC pts with RAS mutant tumors who were
treated with first- or second-line chemotherapy. Methods: This study is a multi-center observa-
tional/translational study in 67 facilities. The key eligibility criteria are as follows: 1) Eastern
Cooperative Oncology Group Performance status 0-1, 2) histologically proven unresectable
mCRC, 3) RASmutation in tumor tissue, 4) refractory or intolerable after response to prior fluo-
ropyrimidine-containing regimen. OncoBEAM RAS CRC kit is used to investigate RAS status in
ctDNA just after first- or second-line treatment in enrolled pts. The primary endpoint is the fre-
quency of pts without RAS mutations in ctDNA. Secondary endpoints include mutation allele
frequency of RAS in ctDNA and clinical outcomes of pre- and post-treatments (overall response
rate, disease control rate, overall survival, and progression-free survival). As the exploratory
analysis, gene alterations related to the resistant mechanism of anti-EGFR antibodies (BRAF,
PIK3CA, ERBB2, MET) are analyzed in pts without RAS mutations in ctDNA. We assume that
no RAS mutations are observed in ctDNA in at least 1 % pts. We expect that one patient with
no RAS mutations in ctDNA is detected in 100 pts; thus, the sample size of 300 pts is set for
our study. Accrual is starting in April 2021. Clinical trial information: UMIN000043442.
Research Sponsor: Sysmex.
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Durvalumab (MEDI 4736) with extended neoadjuvant regimens in rectal
cancer: A randomized phase II trial (PRIME-RT). First Author:
Catherine Ruth Hanna, Beatson West of Scotland Cancer Centre,
Glasgow, United Kingdom

Background: Advances in multi-modality treatment of locally advanced rectal can-
cer (LARC) have resulted in low local recurrence rates, but many patients still die
from distant disease. There is increasing recognition that with neoadjuvant treat-
ment some patients achieve a complete response and may avoid surgical resec-
tion. The PRIME-RT trial tests the inclusion of neoadjuvant immunotherapy with
the aim of enhancing complete response rates, improving stoma-free survival and
reducing distant relapse. Methods: PRIME-RT is a multi-centre, open label, phase
II, randomised trial for patients with newly diagnosed LARC. Eligible patients are
randomised to Arm A: short course radiotherapy (25 Gray in 5 fractions) with con-
comitant durvalumab, followed by durvalumab and FOLFOX chemotherapy, or
Arm B: long course chemoradiotherapy (50 Gray to primary tumour, 45 Gray to
elective nodes, in 25 fractions with capecitabine) with concomitant durvalumab
followed by FOLFOX and durvalumab. The primary endpoint is complete response
rate in each arm. Bio-specimens including serial tumour biopsies and peripheral
blood samples are collected prior to, during, and following treatment to explore
the molecular and immunological factors underpinning treatment response. The
main trial will recruit up to 42 patients and commence after a safety run-in (n≥6)
which is recruiting patients with metastatic disease. After opening in January
2021, three patients have been treated within the safety run-in; 2 in Arm A and 1
in Arm B. Early recruitment to PRIME-RT has shown that adding immunotherapy
in the neoadjuvant setting for LARC is feasible. The expectation is that the trial
will provide efficacy and safety information which allows the optimal treatment
approach to be tested within a larger phase clinical trial. Funding information
Core funding (Glasgow CRUK CTU) and trial specific funding (Astrazeneca). Trial
registration Clinicaltrials.gov NCT04621370 (Registered 9 Nov 2020)
ISRCTN18138369 (Registered 27 October 2020) Clinical trial information:
NCT04621370. Research Sponsor: Astrazeneca, Cancer Research UK.
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NRG-GI004/SWOG-S1610: Colorectal cancer metastatic dMMR immuno-
therapy (COMMIT) study—A randomized phase III study of atezolizumab
(atezo) monotherapy versus mFOLFOX6/bevacizumab/atezo in the first-line
treatment of patients (pts) with deficient DNA mismatch repair (dMMR) or
microsatellite instability high (MSI-H) metastatic colorectal cancer (mCRC).
First Author: Caio Max Sao Pedro Rocha Lima, NRG Oncology, and Wake
Forest University Baptist Medical Center, Winston-Salem, NC
Background: Despite the superiority in progression-free survival (PFS) of inhibition of pro-
grammed cell death-1 (PD-1) pathway in dMMR/MSI-H as compared to chemotherapy with ei-
ther anti-vascular endothelial growth factor receptor (VEGFr) or anti-epithelial growth factor
receptor (EGFr) antibodies in mCRC, more pts had progressive disease as the best response in
the anti-PD1 monotherapy arm (29.4% vs. 12.3%) with mean PFS of 13.7 months (N Engl J
Med 2020; 383:2207). We hypothesize that the dMMR/MSI-H mCRC pts may be more effec-
tively treated by the combination of PD-1 pathway blockade and mFOLFOX6/bevacizumab
(bev) rather than with anti-PD-1 therapy (atezo) alone. Preclinical work demonstrated synergis-
tic effects between anti-PD-1/anti-VEGF and between oxaliplatin/anti-PD-1 in murine CRC
models and phase II data showed activity of anti-PD-1/anti-VEGF in chemotherapy refractory
colon cancer. Additionally, in other solid tumor malignancies, anti-PD1 plus anti-VEGFr (i.e.,
HCC and RCC) as well as anti-PD1 plus chemotherapy (i.e., gastric and esophageal cancers)
combinations are standard first-line treatments. Methods: The redesigned COMMIT study was
reactivated on 1/29/2021 as a two-arm prospective phase III open-label trial randomizing (1:1)
mCRC dMMR/MSI-H (211 pts) to atezo monotherapy versus mFOLFOX6/bev+atezo combina-
tion. Assuming our control arm, atezo monotherapy, 48% PFS at 24 months, as assessed by
site investigator, we have 80% power to detect a hazard ratio of 0.6 (equivalent to 64.4% PFS
at 24 months) with alpha 0.025 one-sided. Stratification factors include BRAFV600E status,
metastatic site, and prior adjuvant CRC therapy. Secondary endpoints include OS, objective re-
sponse rate, safety profile, disease control rate, duration of response, and centrally-reviewed
PFS. Health-related quality of life is an exploratory objective. Archived tumor tissue and blood
samples will be collected for correlative studies. Key inclusion criteria are: mCRC without prior
chemotherapy for advanced disease; dMMR tumor determined by local CLIA-certified IHC as-
say (MLH1/MSH2/MSH6/PMS2) or MSI-H by local CLIA-certified PCR or NGS panel; and mea-
surable disease per RECIST. Enrollment actively continues to the target accrual of 211
patients randomized between the two immunotherapy arms. Support: U10CA180868,
-180822, -180888, UG1CA189867, U24CA196067; Genentech, Inc. Clinical trial
information: NCT02997228. Research Sponsor: U.S. National Institutes of Health, Pharma-
ceutical/Biotech Company.

TPS233 Trials in Progress Poster Session

Phase II/III study of circulating tumor DNA as a predictive biomarker in
adjuvant chemotherapy in patients with stage II colon cancer: NRG-GI005
(COBRA). First Author: Van K. Morris, NRG Oncology, and University of
Texas-MD Anderson Cancer Center, Houston, TX
Background: There are currently no validated predictive biomarkers for stage II resected colon
cancer (CC) after adjuvant chemotherapy. However, circulating tumor DNA (ctDNA) shed into
the bloodstream represents a highly specific and sensitive approach for identifying microscopic
or residual tumor cells. For patients (pts) with CC, the detection of ctDNA is associated with
persistent disease after resection and may outperform traditional clinical and pathological fea-
tures in prognosticating risk for recurrence. We hypothesize that for pts whose stage II colon
cancer has been resected and who have no traditional high-risk features, a positive ctDNA sta-
tus may identify those who will benefit from adjuvant chemotherapy. Methods: In this prospec-
tive phase II/III clinical trial, pts (N = 1,408) with resected stage II CC without traditional high-
risk features and whom the evaluating oncologist deems suitable for active surveillance (i.e.,
not needing adjuvant chemotherapy) will be randomized 1:1 into 2 arms: standard-of-care/ob-
servation (Arm A), or prospective testing for ctDNA (Arm B). Postoperative blood will be ana-
lyzed for ctDNA with the Guardant Reveal assay, covering CC-relevant mutations and CC-
specific methylation profiling. Pts in Arm B with ctDNA detected will be treated with 6 months
of adjuvant (FOLFOX) chemotherapy. For all pts in Arm A, ctDNA status will be analyzed retro-
spectively at the time of endpoint analysis. The primary endpoints are clearance of ctDNA with
adjuvant chemotherapy (phase II) and recurrence-free survival (RFS) for “ctDNA-detected” pts
treated with or without adjuvant chemotherapy (phase III). Secondary endpoints will include
time-to-event outcomes (OS, RFS, TTR) by ctDNA marker status and treatment, prevalence of
detectable ctDNA in stage II CC, and rates of compliance with assigned intervention. Archived
normal and matched tumor and blood samples will be collected for exploratory correlative re-
search. Enrollment continues across North America to the 540-patient phase II endpoint.
Support: U10-CA-180868, -180822; UG1CA-189867; GuardantHealth. Clinical trial
information: NCT04068103. Research Sponsor: U.S. National Institutes of Health, Pharma-
ceutical/Biotech Company.
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A prospective observational study to determine the feasibility of tumor
response assessment by circulating tumor DNA (ctDNA) in patients with
locally advanced rectal cancer (LARC) undergoing total neoadjuvant therapy
(TNT). First Author: Sakti Chakrabarti, Mayo Clinic, Rochester, MN
Background: Total neoadjuvant therapy (TNT) followed by total mesorectal excision
(TME) is one of the standard treatment options for patients with locally advanced
rectal cancer (LARC). A commonly employed TNT protocol consists of 8 biweekly
cycles of oxaliplatin-based chemotherapy (CT) followed by radiation concurrent
with fluoropyrimidine-based chemotherapy (CRT) for about 6 weeks. During the
TNT, patients undergo tumor response assessments periodically with standard mo-
dalities (SM) consisting of pelvic magnetic resonance imaging (MRI) and procto-
scopic/endoscopic examination. The objective of the current protocol is to evaluate
the feasibility of tumor response assessment by ctDNA in patients with LARC un-
dergoing TNT. The present feasibility study is designed to collect preliminary data
to evaluate if a subsequent larger validation study is justified. If ctDNA-based re-
sponse assessment is validated, ctDNA can potentially replace at least some com-
ponents of the SM (for example, MRI) as tumor response assessment by SM is
often time-consuming, expensive, and poses logistical challenges. Methods: Pa-
tients with LARC undergoing TNT will be enrolled. After obtaining informed con-
sent, venous blood samples will be obtained for ctDNA level measurements at the
following time points: baseline (within 1 week before the CT begins), after 4 cycles
of CT within +/- 5 days of the MRI study, after 8 cycles of CT within +/- 5 days of
the MRI study, and 1 to 14 days before TME. ctDNA levels will be measured by a
commercially available ctDNA assay (Signatera by Natera), and ctDNA response is
defined as>90% drop in the ctDNA level after treatment compared to the baseline
level. Tumor response will be evaluated after 4 and 8 cycles of CT by SM. Primary
endpoint: correlation between the response rate (RR) assessed by ctDNA and by
SM after 4 cycles of CT. Secondary endpoints: 1) correlation between the RR as-
sessed by ctDNA and by SM after 8 cycles of CT, and 2) correlation between the
ctDNA defined RR and the complete pathological response (pCR) rate. The trial
will enroll 30 patients. To evaluate the primary endpoint, differences in ctDNA lev-
els between the baseline and 4-cycles post-CT will be computed. The differences
will then be expressed as a proportion of each patient’s baseline level, D. This rela-
tive change, D, will be compared between the responder and non-responder groups
using a two-sample Welch’s t-test. Similar methods will be applied for the second-
ary endpoints. All analyses will use the nominal type I error level of 0.05 and two-
sided tests. Clinical trial information: NCT04670588. Research Sponsor: Natera
Inc.

TPS235 Trials in Progress Poster Session

Prospective study of the co-relation of ctDNA with pathologic complete
remission (pCR) and other efficacy outcomes in rectal cancer patients
undergoing neoadjuvant chemotherapy and radiation. First Author: RuoBing
Xue, James Graham Brown Cancer Center, University of Louisville,
Louisville, KY
Background: Circulating tumor DNA (ctDNA) has emerged as a biomarker for non-invasive longitudinal monitoring
of tumor progression in cancer management. Through the recent advances in next generation sequencing (NGS)
technologies and personalized assays, ctDNA has been heralded as a promising tool to detect residual disease, re-
lapse, and monitor treatment response in hematologic malignancies and solid tumors. Our study aims to deter-
mine whether treatment related ctDNA dynamics can be used as a reliable indicator to predict pathologic
complete response (pCR) in patients with rectal cancer receiving neoadjuvant treatment. Methods: This is a pro-
spective observational cohort study. The primary aim is to estimate the sensitivity and specificity of ctDNA clear-
ance in predicting pCR in patients undergoing neoadjuvant therapy. The secondary aim is to evaluate the
feasibility of using ctDNA as a surveillance method to detect progression of rectal cancer during neoadjuvant ther-
apy and relapse in the subsequent follow up period. ctDNA levels are collected from newly diagnosed rectal cancer
patients at 7 discrete time points: at diagnosis or screening, during neoadjuvant therapy, after completion of neo-
adjuvant therapy and 1 month, 2 months, 4 months, 6 months after surgery. This will be followed by every 3
months ctDNA testing for surveillance for up to 2 years. We expect to enroll approximately 30 patients at our insti-
tution. The subjects will be sorted into two groups: responders and non-responders based on whether they achieve
pCR. ctDNA level between two groups will subsequently be compared. The use of ctDNA to predict pCR in rectal
cancer patients may allow for many of these patients to safely avoid surgery if undetectable ctDNA at the end of
neoadjuvant therapy strongly correlates with pCR. We are actively enrolling patients into this prospective observa-
tional study and expect to report the data in the near future. The data we obtain will be combined with those from
several institutions around the US doing similar studies with the same test. Data analysis will subsequently be con-
ducted. Research Sponsor: Signatera, Natera.

Study Schema:

Patient screening (inclusion and exclusion criteria) and enrollment

#
First ctDNA testing at the time of study enrollment
Second ctDNA test during neoadjuvant chemotherapy and radiation (chemoRT)

#
Third ctDNA test 8 weeks after completion of chemoRT
#
Fourth ctDNA test 4 weeks after surgery

Fifth ctDNA test 2 months after surgery

#
Sixth ctDNA test 4 months after surgery
#
Seventh ctDNA test 6 months after surgery
#
Surveillance ctDNA tests Q 3 months x 2 years

TPS236 Trials in Progress Poster Session

Minimal residual disease assessment in colorectal cancer (MiRDA-C). First
Author: Arvind Dasari, University of Texas MD Anderson Cancer Center,
Houston, TX
Background: Detection of circulating tumor DNA (ctDNA) in the bloodstream is emerging as a
novel marker for identifying of radiographically occult microscopic or minimal residual disease
(MRD) in colorectal cancer (CRC) patients (pts) after curative intent treatments. Accumulating
data suggest that ct-DNA defined MRD is a highly specific prognostic biomarker for future re-
currences with a lead time of several months and prospective clinical trials are being conducted
using ct-DNA defined MRD as an integral biomarker for improving risk stratification for adjuvant
chemotherapy decision making. However, large scale, prospective data regarding kinetics of
ctDNA-defined MRD with accurate pre-analytical methodology for plasma isolation and paired
clinical data are limited. Methods: In this multi-center, prospective observational study, 1,000
pts with resectable CRC (stages II – IV) without other active malignancies undergoing therapy
with curative intent will be enrolled any time from time of diagnosis up to start of adjuvant ther-
apy (or ≤ 3 months post curative surgery, whichever is earlier). All therapeutic and surveillance
visits decisions are at the discretion of the treating physicians. Serial biospecimens including
blood (in Cell-Free DNA BCT tubes) to be processed to plasma and buffy coat in ≤ 2 days and
formalin fixed tumor tissue will be collected at key time points until the time of radiographic re-
currence or up to 5 years of surveillance. Blood draws will be at study entry, after each line of
neoadjuvant therapy, post-surgery, during and after adjuvant therapy in addition to each sur-
veillance visit. These blood draws will be coordinated with pts’ standard of care visits in order
to minimize additional venipunctures. Relevant clinical data including demographics, cancer
history, treatment details and outcomes, serum tumor markers and genomic data will be col-
lected at each time point. Samples will be evaluated retrospectively with a primary objective of
evaluating sensitivity and specificity of post-operative MRD for radiographic recurrences utiliz-
ing Guardant Health’s Reveal assay. Other key objectives include evaluating ctDNA kinetics
with neoadjuvant and adjuvant therapies and to correlate with outcomes. The study is active,
and enrollment is ongoing. Clinical trial information: NCT04739072. Research Sponsor: Guar-
dant Health, Other Government Agency.

TPS237 Trials in Progress Poster Session

Examination of the functional and diagnostic potential of methylation-
sensitive enhancers in metastatic colorectal cancer. First Author:
Hailey Kathryn Carroll, Mater Misericordiae University Hospital, Dublin,
Ireland
Background: Molecular characterisation of colorectal cancer (CRC) has demonstrated the regu-
latory role of epigenetic alterations, such as DNAmethylation, in CRC tumorigenesis(1). Robust
molecular profiling of CRC has the potential to provide critical diagnostic and prognostic infor-
mation. The establishment of 4 consensus molecular subtypes (CMSs), developed initially for
primary CRC tumours, resulted in the evolving framework for molecularly targeted interven-
tions; the molecular genetic profile characterising mCRC is less well defined(3, 4). Previous pi-
lot work identified a unique tumour-specific methylation sequence, at 376 sites within the
DNA of mCRC cells(5). This study will assess whether this methylation sequence drives mCRC
pathogenesis and underpins disease phenotype. The primary aim of this study is validation of
the diagnostic utility of this novel enhancer signature and identification of key enhancers with
the potential to direct targeted treatment development. Secondary aims include CRISPR
knockdown library development targeting the enhancers in CRC cells in vitro, evaluating the im-
pact of the knockdown on phenotype in vitro, and identifying the mechanisms by which methyl-
ation-sensitive enhancers regulate the mCRC phenotype. Methods: This is a retrospective, non-
interventional, single-centre clinical study, including patients > 18 years, with (group A) de
novo mCRC (n = 100), (group B) stage III colorectal cancer that subsequently relapsed (n =
100) or (group C) stage III colorectal cancer without radiological evidence of relapse at study
enrolment (n = 100). Formalin-fixed, paraffin-embedded (FFPE) tissue obtained at diagnosis
will be analysed. Additionally, 50 stage III patients who have relapsed (group B) will have blood
samples collected prospectively at time of consent to enable assessment for the presence of
the methylation signature on ctDNA. The presence or absence of the novel methylation signa-
ture will be evaluated via the application of a targeted bisulfite sequencing panel consisting of
the previously identified differentially methylated enhancer (DME) signature to both tissue and
plasma samples; results will be correlated with conventional histological parameters, systemic
therapy, and overall survival. Quantitative statistical analysis will be performed using SPSS
with linear regression analysis for survival data. Ethical approval was obtained from the MMUH
Institutional Review Board; reference 1/378/2188. This study is open and recruiting. Clinical
trial information: 1/378/2188. Research Sponsor: Royal College of Surgeons in Ireland StAR
programme.
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A randomized controlled phase III trial comparing two chemotherapy
regimen and chemoradiotherapy regimen as neoadjuvant treatment for
locally advanced esophageal cancer, JCOG1109 NExT study. First Author:
Ken Kato, Department of Head and Neck Esophageal Medical Oncology,
National Cancer Center Hospital, Tokyo, Japan
Background: Neoadjuvant treatment is the standard care for locally advanced esophage-
al squamous cell cancer (ESCC). JCOG1109 (UMIN000009482) compared the doublet
and triplet of chemotherapy and chemoradiotherapy as neoadjuvant treatment.Methods:
Eligible patients (pts) with ESCC of clinical stage IB, II, III (excluding T4) (UICC 7th)
from 44 institutions were randomized 1:1:1 to neoadjuvant CF (cisplatin 80 mg/m2 on
day1 plus 5-FU 800 mg/m2 on days 1-5 Q3W/2course), DCF (docetaxel 70 mg/m2 on
day 1, cisplatin 70 mg/m2 on day1, plus 5-FU 750 mg/m2 on days 1-5 Q3W/3 course),
or CF-RT (cisplatin 75 mg/m2 on day 1 plus 5-FU 1000 mg/m2 on days 1-4 Q4W/
2course, radiation 41.4 Gy/23 fr). Primary endpoint was overall survival (OS), and sec-
ondary endpoints included progression-free survival (PFS), %R0 resection, %objective
response by neoadjuvant therapy, %pathological complete response (pCR) and safety.
Differences in OS was assessed in the ITT using the stratified log-rank test. The data
cutoff date for the analysis was July 20, 2021. Results: Of 601 pts 199 CF, 202 DCF,
and 200 CF-RT were enrolled from December 5, 2012 to July 20, 2018, respectively.
Among 601 pts, 88.2% were male, median (range) age was 65 (30-75), clinical stage
III (nonT4) pts were 62.6%. Median follow-up time (range) was 4.2 years (y) (0-8.5).
Median OS in CF, DCF, and CF-RT arm were 4.6 y, not reached (NR), and 6.0y, and 3-
year OS was 62.6%, 72.1%, and 68.3%, respectively (stratified log-rank test: p =
0.006 for CF vs. DCF and p = 0.12 for CF vs. CF-RT). By stratified Cox regression analy-
sis for OS, hazard ratios (HR) [95% CI] was 0.68 [0.50–0.92] for CF vs. DCF and 0.84
[0.63–1.12] for CF vs. CF-RT. Median PFS in CF, DCF, and CF-RT arm were 2.7 y, NR,
and 5.3 y, and 3-year PFS was 47.7%, 61.8%, and 58.5%, respectively. R0 resection
was achieved in 168 (84.4%), 173 (85.6%), and 175 (87.5%), and pCR was 4
(2.1%), 40 (19.8%), and 77 (38.5%), respectively. During neoadjuvant therapy, febrile
neutropenia in CF, DCF, and CF-RT arm were 1.0%, 16.3% and 4.7%, and esophagitis
(grade>3) were 1.0%, 1.0% and 8.9%, respectively. The treatment-related death was
seen in 3 (1.5%), 4 (2.0%), and 2 (1.0%), in CF, DCF, and CF-RT arm, respectively.
Conclusions: DCF significantly improved OS over CF as neoadjuvant therapy for locally
advanced ESCC, with a manageable toxicity profile. DCF represents a new standard neo-
adjuvant treatment for ESCC. Clinical trial information: UMIN000009482. Research
Sponsor: Grant-in-Aid for Clinical Cancer Research (H20-3).
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Nivolumab (NIVO) plus chemotherapy (chemo) versus chemo as first-line
(1L) treatment for advanced gastric cancer/gastroesophageal junction
cancer/esophageal adenocarcinoma (GC/GEJC/EAC): Expanded efficacy,
safety, and subgroup analyses from CheckMate 649. First Author: Kohei
Shitara, National Cancer Center Hospital East, Kashiwa, Japan
Background: CheckMate 649 is a randomized, global phase 3 study of 1L programmed
death-1 (PD-1) inhibitor–based therapies in advanced non-HER2-positive GC/GEJC/
EAC that demonstrated superior overall survival (OS) with NIVO + chemo vs chemo,
leading to approvals in the US and other countries. Clinically meaningful long-term sur-
vival benefit with NIVO + chemo vs chemo was observed with 24 months (mo) of mini-
mum follow-up in all randomized patients (pts) for both OS (HR 0.79 [95% CI
0.71–0.88]) and progression-free survival (PFS; HR 0.79 [95% CI 0.70–0.89]; Janji-
gian YY et al; ESMO 2021). We present expanded analyses of NIVO + chemo vs chemo
with minimum follow-up of 24 mo. Methods: Adults with previously untreated, unresect-
able advanced or metastatic GC/GEJC/EAC were enrolled regardless of PD-ligand (L)1
expression. Pts with known HER2-positive status were excluded. Pts were randomized
to NIVO (360 mg Q3W or 240 mg Q2W) + chemo (XELOX Q3W or FOLFOX Q2W), NIVO
1 mg/kg + IPI 3 mg/kg Q3W (4 doses, then NIVO 240mg Q2W), or chemo. Dual primary
endpoints were OS and PFS (per blinded independent central review) in pts with PD-L1
combined positive score (CPS) ≥ 5 for NIVO + chemo vs chemo. Hierarchically tested
secondary endpoints included OS in NIVO + chemo vs chemo (PD-L1 CPS ≥ 1, then all
randomized). Results: Of 2031 pts, 1581 were randomized to NIVO + chemo or chemo.
In all randomized pts, 41% of pts (NIVO + chemo) and 44% of pts (chemo) received
subsequent therapy. Median PFS2 (time from randomization to progression after subse-
quent systemic therapy, initiation of second subsequent systemic therapy, or death,
whichever is earlier) was 12.2 (95% CI 11.3–13.5) mo with NIVO + chemo and 10.4
(95% CI 9.7–11.2) mo with chemo (HR 0.75 [95% CI 0.67–0.84]). 51% of pts (NIVO
+ chemo) and 43% of pts (chemo) had > 50% reduction from baseline in tumor bur-
den, while 24% and 17% had > 80% reduction, respectively. The HR (95% CI) for OS
was 0.66 (0.56–0.77) among pts with a PD-L1 CPS ≥ 10 (median OS for NIVO + che-
mo vs chemo: 15.0 [95% CI 13.7–16.7] vs 10.9 [95% CI 9.8–11.9] mo). OS benefit
was observed with NIVO + chemo vs chemo across multiple additional subgroups, and
these data will be presented. No new safety signals were identified. The majority of the
treatment-related adverse events with potential immunologic etiology were grade 1 or 2
and grade 3 or 4 events were reported in ≤ 5% of pts in both treatment arms. Conclu-
sions:NIVO + chemo continued to demonstrate clinically meaningful efficacy and an ac-
ceptable safety profile with longer follow-up, further supporting the use of NIVO +
chemo as a standard 1L therapy in previously untreated pts with advanced GC/GEJC/
EAC. Clinical trial information: NCT02872116. Research Sponsor: Bristol Myers
Squibb.
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First-line pembrolizumab plus chemotherapy versus chemotherapy in
advanced esophageal cancer: Longer-term efficacy, safety, and quality-of-life
results from the phase 3 KEYNOTE-590 study. First Author: Jean-Philippe
Metges, CHU Brest–Institut de Cancerologie et d’Hematologie ARPEGO
Network, Brest, France
Background: At interim analysis of the phase 3, randomized, double-blind KEYNOTE-
590 (NCT03189719) study, 1L pembrolizumab (pembro) + chemotherapy (chemo) vs
chemo alone provided superior OS, PFS, and ORR with a manageable safety profile in
patients (pts) with untreated, advanced/unresectable or metastatic adenocarcinoma or
esophageal squamous cell carcinoma (ESCC) or Siewert type 1 esophagogastric junction
adenocarcinoma (EGJ). We report efficacy, safety, and health-related quality of life
(HRQoL) results with an additional 12 months (mo) of follow-up. Methods: 749 eligible
pts were randomized 1:1 to pembro 200 mg or placebo Q3W for up to 2 yr + chemo.
Randomization was stratified by geographic region, histology, and performance status.
Treatment continued until progression, unacceptable toxicity, or withdrawal, or 2 yr. No
crossover was permitted. Primary endpoints were OS in pts with ESCC PD-L1 combined
positive score (CPS) ≥10 tumors, and OS and PFS (RECIST v1.1; by INV) in ESCC, PD-
L1 CPS ≥10, and all pts. Secondary endpoints included ORR, DOR, safety, and HRQoL.
HRQol was assessed in 711 treated pts with ≥1 HRQoL assessment (356 pembro +
chemo; 355 chemo). Data cutoff was July 9, 2021. Results: At data cutoff, median fol-
low-up (randomization to data cutoff) was 34.8 mo. Median OS was longer with pembro
+ chemo vs chemo in pts with ESCC CPS ≥10 (HR 0.59; 95% CI, 0.45-0.76), ESCC
(HR 0.73; 95% CI, 0.61-0.88), CPS ≥10 (HR 0.64; 95% CI, 0.51-0.80), and all pts
(HR 0.73, 95% CI, 0.63-0.86). In pts with adenocarcinoma OS HR was 0.73 (95% CI,
0.55-0.99). The 24-mo OS rate in all pts was 26.3% vs 16.1%. Median PFS was longer
with pembro + chemo vs chemo in ESCC (HR 0.65; 95% CI, 0.54-0.78), CPS ≥10 (HR
0.51; 95% CI, 0.41-0.65), and all pts (HR 0.64; 95% CI, 0.55-0.75). The 24-mo PFS
rate in all pts was 11.6% vs 3.3%. Confirmed ORR was 45.0% (25 CR [6.7%]) vs
29.3% (9 CR [2.4%]), with median DOR of 8.3 vs 6.0 mo. Approximately 20% vs 6%
of pts had response duration ≥24 months. Grade 3-5 drug-related AE rates were 72%
vs 68%. Discontinuation rates from drug-related AEs were 21% vs 12%. There was no
significant difference in least square mean (LSM) change from baseline to wk 18 be-
tween arms in EORTC QLQ-C30 global health status/quality-of-life (LSM difference
-0.10; 95% CI, -3.40-3.20). LSM change from baseline to wk 18 was better with pem-
bro + chemo vs chemo for QLQ-OES 18 pain (-2.94; 95% CI, -5.86 to -0.02) and dys-
phagia (-5.54; 95% CI, -10.92 to -0.16). Conclusions:With an additional 12 months of
follow-up, pembro + chemo continued to provide significant and clinically meaningful
improvement in OS, PFS, and ORR vs chemo with a manageable safety profile, and sta-
ble quality-of-life for pts with untreated, advanced esophageal and EGJ cancer. These
data continue to support 1L pembro + chemo as a new standard of care in these pa-
tients. Clinical trial information: NCT03189719. Research Sponsor: Merck & Co., Inc.,
Kenilworth, NJ, USA.
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Trastuzumab deruxtecan (T-DXd; DS-8201) in patients with HER2–positive
advanced gastric or gastroesophageal junction (GEJ) adenocarcinoma: Final
overall survival (OS) results from a randomized, multicenter, open-label,
phase 2 study (DESTINY-Gastric01). First Author: Kensei Yamaguchi, The
Cancer Institute Hospital of JFCR, Tokyo, Japan
Background: T-DXd is an antibody-drug conjugate comprising an anti-HER2 antibody, a
cleavable tetrapeptide-based linker, and a topoisomerase I inhibitor. DESTINY-Gas-
tric01 (DS8201-A-J202; ClinicalTrials.gov, NCT03329690) is an open-label, multi-
center, randomized, phase 2 trial of T-DXd in patients with HER2–positive advanced
gastric cancer (GC) or GEJ adenocarcinoma. In the primary analysis (101 OS events;
median survival follow-up, 12.3 mo), T-DXd showed statistically significant benefit vs
standard chemotherapy in objective response rate (ORR) and OS (Shitara K, et al. N
Engl J Med. 2020;382:2419-2430); here, we present the final OS analysis as well as
updated efficacy and safety.Methods: Patients (pts) with locally advanced or metastatic,
centrally confirmed HER2–positive (IHC3+ or IHC2+/ISH+ on archival tissue) GC or
GEJ cancer that had progressed after ≥2 previous lines of therapy including trastuzu-
mab were randomly assigned 2:1 (T-DXd 6.4 mg/kg Q3W or physician’s choice [PC] of
irinotecan [I] or paclitaxel [P]). Pts were stratified by country, ECOG performance status
(0, 1), and HER2 status. Primary endpoint was ORR by independent central review. Key
secondary endpoints were OS, duration of response (DOR), progression-free survival
(PFS), disease control rate (DCR), confirmed ORR, and safety. Final OS analysis was
performed at 133 OS events. Results: 187 pts received T-DXd (n = 125) or PC (n = 62
[55 I; 7 P]); 79.7% of pts were Japanese and 20.3% were Korean. Pts had a median of
2 prior lines of therapy, and 44.4% had ≥3. At data cutoff (June 3, 2020), 8% of
T-DXd and 0% of PC pts remained on treatment (median survival follow-up, 18.5 mo).
OS was improved with T-DXd vs PC (median OS, 12.5 vs 8.9 mo; hazard ratio [HR],
0.60 [95% CI, 0.42-0.86]); 12-month OS, 52.2% vs 29.7%. ORR was 51.3% (61/
119; 11 CR; 50 PR) with T-DXd vs 14.3% (8/56; all PR) with PC (P< 0.0001); con-
firmed ORR, 42.0% (50/119; 10 CR; 40 PR) vs 12.5% (7/56; all PR) (P= 0.0001);
DCR, 85.7% vs 62.5% (P= 0.0005); confirmed median DOR, 12.5 vs 3.9 mo; median
PFS, 5.6 vs 3.5 mo (HR, 0.47 [95% CI, 0.31-0.71]; P= 0.0003). Grade ≥3 AEs oc-
curred in 85.6% of T-DXd pts vs 56.5% with PC; the most common were neutrophil
count decreased (51.2%, 24.2%), anemia (38.4%, 22.6%), and white blood cell count
decreased (20.8%, 11.3%). 16 pts (12.8%) had T-DXd–related interstitial lung disease
(ILD; 13 grade 1/2, 2 grade 3, 1 grade 4, no grade 5) vs 0 with PC. As reported in the
primary analysis, there was 1 T-DXd–related death from pneumonia (non-ILD). Conclu-
sions: With additional follow-up after the primary analysis, T-DXd continued to demon-
strate OS benefit and clinically relevant improvement in ORR compared with standard
chemotherapy, and a manageable safety profile, in HER2–positive advanced GC or GEJ
adenocarcinoma. Clinical trial information: NCT03329690. Research Sponsor: Daiichi
Sankyo., Pharmaceutical/Biotech Company.
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Pembrolizumab with or without chemotherapy versus chemotherapy alone
for patients with PD-L1–positive advanced gastric or gastroesophageal
junction adenocarcinoma: Update from the phase 3 KEYNOTE-062 trial.
First Author: Zev A. Wainberg, School of Medicine, University of
California, Los Angeles, CA
Background: KEYNOTE-062 (NCT02494583) is a global phase 3 study of pembrolizu-
mab (pembro) as monotherapy and in combination with chemotherapy (chemo) versus
chemo as first-line therapy for PD-L1–positive (combined positive score [CPS] ≥1) ad-
vanced gastric or gastroesophageal junction (GEJ) adenocarcinoma. At the time of the
protocol-specified final analysis, pembro was noninferior to chemo, with fewer adverse
events (AEs) observed. Pembro or pembro + chemo was not superior to chemo for the
overall survival (OS) and progression-free survival (PFS) end points tested. We present
the results of KEYNOTE-062 after ~25 additional months of follow-up (cutoff: April 19,
2021).Methods: Patients with previously untreated gastric or GEJ cancer were randomly
assigned 1:1:1 to pembro 200 mg Q3W, pembro + chemo (cisplatin 80 mg/m2/day on
day 1 + 5-FU 800 mg/m2/day on days 1-5 Q3W [or capecitabine 1000 mg/m2 twice
daily on days 1-14 Q3W per local guidelines]), or placebo Q3W + chemo. Primary end
points were OS in the CPS ≥1 and CPS ≥10 populations for pembro + chemo versus
chemo and pembro versus chemo and PFS (RECIST v1.1; central review) in the CPS ≥1
and CPS ≥10 populations for pembro + chemo versus chemo. Safety was also evaluat-
ed. Results: At the time of data cutoff, 689 of 763 patients (90.3%) had died. Median
follow-up (defined as time from randomization to data cutoff) was 54.3 months (range,
46.8-66.1). Pembro was noninferior to chemo for OS in the CPS ≥1 population (medi-
an, 10.6 vs 11.1 months; HR, 0.90; 95% CI, 0.75-1.08) but had a clinically meaning-
ful OS benefit in the CPS ≥10 population (median, 17.4 vs 10.8 months; HR, 0.62;
95% CI, 0.45-0.86). 24-month OS rates (pembro vs chemo) were 26.6% versus
18.8% in the CPS ≥1 population and 39.1% versus 21.1% in the CPS ≥10 population.
Pembro + chemo was not superior to chemo for OS in the CPS ≥1 (median, 12.5 vs
11.1 months; HR, 0.85; 95% CI, 0.71-1.02) or the CPS ≥10 (median, 12.3 vs 10.8
months; HR, 0.76; 95% CI, 0.56-1.03) population. 24-month OS rates (pembro + che-
mo vs chemo) were 24.5% versus 18.8% in the CPS ≥1 population and 28.3% versus
21.1% in the CPS ≥10 population. Pembro + chemo did not significantly prolong PFS
versus chemo in the CPS ≥1 (median, 6.9 vs 6.5 months; HR, 0.84; 95% CI, 0.70-
1.01) or the CPS ≥10 (median, 5.8 vs 6.2 months; HR, 0.71; 95% CI, 0.52-0.96) pop-
ulation. Grade 3-5 treatment-related AEs rates were 17.3% (pembro), 73.2% (pembro
+ chemo), and 69.3% (chemo). Conclusions: After ~25 additional months of follow-up,
efficacy and safety outcomes with first-line pembro or pembro + chemo versus chemo in
patients with gastric or GEJ adenocarcinoma enrolled in KEYNOTE-062 were consistent
with the final analysis data. Clinical trial information: NCT02494583. Research Spon-
sor: Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ,
USA.
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Neoadjuvant nivolumab plus ipilimumab and adjuvant nivolumab in patients
(pts) with localized microsatellite instability-high (MSI)/mismatch repair
deficient (dMMR) oeso-gastric adenocarcinoma (OGA): The GERCOR
NEONIPIGA phase II study. First Author: Thierry Andre, Sorbonne
University, Department of Medical Oncology, Saint-Antoine Hospital, AP-
HP, Paris, France
Background: In pts with resectable gastric adenocarcinoma or OGA, radical surgery is the
only curative option and perioperative chemotherapy seems worthless for those with MSI/
dMMR tumors. Methods: We conducted phase II study evaluating the efficacy of neo-ad-
juvant nivolumab and ipilimumab followed by adjuvant nivolumab in pts with resectable
MSI/dMMR, T2-T4 NxM0 tumors. Treatment consisted of nivolumab 240 mg every 2
weeks (6 infusions) and ipilimumab 1 mg/kg every 6 weeks (2 infusions), followed by rad-
ical surgery 5 weeks (±1 week) after last injection of nivolumab. Pts with Becker tumor
regression grade (TRG) < 3 were treated with adjuvant nivolumab 480 mg every 4 weeks
(9 infusions). The primary objective was pathological complete response (pCR) rate.
Results: From 10/2019 to 06/2021, a total of 32 pts were enrolled (all had dMMR±MSI-
H status; 16 with gastric cancer and 16 with OGA). The median age was 65.5 years
(range, 40-80). Initial stage was: usT3Nx = 22, usT2Nx = 4, and usTxNx = 6 (not evalu-
able by ultrasound endoscopy). At data lock, 32 pts had terminated neo-adjuvant period
and 27 (84%) completed all 6 neo-adjuvant cycles. 8 pts (32%) experienced G3/4 ad-
verse events (AEs) during neo-adjuvant treatment. 29 pts underwent surgery; 2 refused
surgery and had complete endoscopic response with tumor-free biopsies, 1 had surgery
not performed in relation with a metastatic progression. The median delay between last
injection and surgery was 35 days (extreme, 25-170). Overall surgical morbidity (54%, n
= 14) was related to: anastomotic leakage = 4, pancreatitis = 2, pneumonia = 2, and oth-
er = 6. The incidence of post-operative mortality was 3.8% (n = 1) due to cardiovascular
AE at post-operative day 3. All the 29 pts who underwent surgery had R0 resection: 17
(59%) had pCR (i.e., TRG 1a as per Becker grade, ypT0N0) and 4 (14%) had TRG 1b as
per Beker grade (< 10% residual tumor per tumor bed). 1 pt had TRG 2 (10-50% of re-
sidual tumor) and 7 pts had TRG 3 (˃50% of residual tumor) as per Becker grade, per lo-
cal pathological assessment (central pathological review is awaited). With a median
follow-up of 10.9 months, 1 pt had metastatic relapse, 1 pt died without relapse and 30
pts were recurrence/progression-free. Conclusions: Neo-adjuvant therapy with nivolumab
and ipilimumab is feasible and is associated with a high pCR rate in pts with MSI/dMMR
resectable OGA. Data will be updated for the congress. Clinical trial information:
NCT04006262. Research Sponsor: Bristol-Myers Squibb, GERCOR, the Fondation
ARCAD.
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Host-related biomarkers including gut microbiome to predict toxicities of
nivolumab in advanced gastric cancer: DELIVER trial (JACCRO GC-08). First
Author: Yu Sunakawa, Department of Clinical Oncology, St. Marianna
University School of Medicine, Kawasaki, CA, Japan
Background: Nivolumab monotherapy demonstrated survival benefit in previously treated
gastric cancer (GC) patients (pts) (Kang YK, et al. Lancet 2017) and was involved into
standard of care in advanced GC. Immune-related adverse events (irAEs) were observed
in about 10% of pts treated with immune-check point inhibitor. Several studies re-
vealed that the toxicities of anti-PD-1-based immunotherapy was associated with com-
position of gut microbiome, but little is known about GC. We therefore investigated
whether host-related factors including genomic information in gut microbiome will serve
as predictors for nivolumab-induced toxicities in advanced GC. Methods: The observa-
tional/translational study (DELIVER trial: UMIN000030850) has enrolled 501 pts with
advanced GC treated with nivolumab alone from March 2018 to August 2019 to evalu-
ate real-world data and discover host-related biomarkers using fecal and blood samples
which were collected before treatment with nivolumab [Takahashi Y, et al. Gastric Can-
cer 2021]. In the biomarker part, the relationship between markers of microbiome/ge-
netic polymorphisms and AEs was evaluated as previously planned for the secondary
endpoint. Genomic data in fecal samples and single nucleotide polymorphisms (SNPs)
in blood samples were measured by genome shotgun sequence and microarray, respec-
tively, at central lab. Genera and pathway with a median difference of ≥0.01 of normal-
ized value and P-value < 0.05 of t-test were picked up from the first 200 pts (training
cohort) and then confirmed in the last 301 pts (validation cohort). Comparison analysis
between pts with and without each AE was performed for SNPs in all pts. Results: In the
safety population with 487 pts, at the time of 1 year after last patient enrollment, each
AE was 87 for diarrhea, 44 for skin eruptions, 29 for hypothyroidism, and 11 for adrenal
disorders. In the analysis of gut microbiome, 180 of 200 pts and 257 of 301 pts were
available for massive metagenomic in the training cohort and validation cohort, respec-
tively. Four hundred-forty pts were available for analyzing SNPs. Arthrobacter and fatty
acid metabolism pathway were identified for candidate markers to predict skin AEs in
the training cohort (p= 0.021 and p= 0.024, respectively) and then confirmed in the
validation cohort (p= 0.011 and p= 0.011, respectively). Patient with high level of the
genus or pathway experienced skin AEs more frequently. The SNPs analysis indicated
the significant association of genetic polymorphisms of NLRC5 and IL6R with skin tox-
icities and NOTCH1 and SEMA4D with diarrhea. Conclusions: Genus of Arthrobacter
and fatty acid metabolism pathway in gut microbiome predict skin toxicities in ad-
vanced GC treated with nivolumab. In addition, some SNPs may potentially become
markers for skin toxicities and diarrhea of nivolumab. Clinical trial information:
UMIN000030850. Research Sponsor: Ono Pharmaceutical and Bristol-Myers Squibb.

246 Oral Abstract Session

Identification and characterization of recurrent neoantigens in upper
gastrointestinal (GI) cancers. First Author: Francesca Battaglin, Division of
Medical Oncology, USC Norris Comprehensive Cancer Center, Keck
School of Medicine, Los Angeles, CA
Background: Neoantigens are short peptides derived from tumor-specific somatic muta-
tions that can bind to HLA molecules and be presented on the cell surface to activate
the immune system. Recognition of neoantigens by autologous T cells promotes sensi-
tivity to immune checkpoint blockade of mismatch repair deficient (MMRd)/microsatel-
lite instability high (MSI-H) tumors. Neoantigen-targeted reactivity by autologous T
cells has also been reported in microsatellite stable (MSS) tumors. We aimed to com-
prehensively assess the spectrum of neoantigens in upper GI cancers and identify recur-
rent immunogenic candidate neoantigens. Methods: 600 tumor specimens including
268 esophageal (EC), 211 gastric (GC), and 121 gastroesophageal junction (GEJ) can-
cers tested at Caris Life Sciences (Phoenix, AZ) with NextGen Sequencing (NGS) on
DNA (whole exome) and RNA (whole transcriptome) were analyzed. MSI status was de-
termined by immunohistochemistry of MMR protein and/or NGS. Immune epitope pre-
diction was performed on translated peptide sequences harboring detected mutations
using the NetMHCpan v4.0 method in the Immune Epitope Database, with HLA geno-
typing performed using arcasHLA. Immune/stromal cell abundance was quantified us-
ing the Microenvironment Cell Populations Counter method. Gene expression profiles
were analyzed for a transcriptional signature predictive of response to immunotherapy
(T cell-inflamed signature, TIS). Results: Overall, the median patient age was 66 years
(range 22-90), 72.8% were male, and 33.7% of samples were metastatic site biopsies.
MMRd/MSI-H rate was 2.2% in EC, 12.4% in GC, and 2.5% in GEJ. A total of 1172
unique recurrent neoantigens with predicted binding-level affinity for patient specific
HLA alleles were identified (317 in EC, 786 in GC, 157 in GEJ), with 442 and 552 neo-
antigens exclusively associated with MSS and MSI-H tumors, respectively. Across each
cancer type, a higher positive TIS score correlated with both immune and stromal cell
population abundance in the tumor microenvironment, most notably cytotoxic lympho-
cyte and monocytic cell types (r > 0.80, P < 0.0001). Recurrent peptides associated
with highest average TIS scores resulted from mutation of TP53 (R248W, 2 peptides:
2.8%/3.2% of samples, respectively) and CUX1 (L162F, 1.6%) in MSS EC; REL
(D318A, 2.3%) and ERBB2 (V842I, 1.2%) in MSS GC; MSH3 (K383fs, 36%) and
ASXL1 (G645fs, 24%) in MMRd/MSI-H GC; and HOXD12 (A70-A71dup, 2.8%) and
TP53 (R248Q, 3.7%) in MSS GEJ. Conclusions: This is one of the largest studies to in-
vestigate the landscape of recurrent neoantigens in upper GI cancers. We were able to
identify candidate recurrent peptides with high HLA binding affinity and an association
with a positive TIS signature in both MSI and MSS tumors, supporting the role of recur-
rent neoantigens as potential cancer immunotherapy targets. Research Sponsor: Na-
tional Cancer Institute [P30CA014089 to H-JL], Gloria Borges WunderGlo Foundation,
Dhont Family Foundation, Victoria and Philip Wilson Research Fund, San Pedro Penin-
sula Cancer Guild, and Daniel Butler Research Fund.
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Changing epidemiology of esophageal cancer: A population-based study over
43 years (1975–2018). First Author: Jeffrey Bien, Stanford Cancer
Center, Stanford, CA
Background: Esophageal cancer (EC) is the seventh most common cancer worldwide.
Previous studies have indicated that the incidence of squamous cell carcinoma of the
esophagus (SCE) in the US has declined since the 1970s. In comparison, the incidence
of adenocarcinoma of the esophagus (ACE) has sharply risen in the US since the
1970s. This study aimed to examine temporal trends in incidence rates of EC, ACE,
and SCE that include recent decades. Methods: Data were derived from the Surveil-
lance, Epidemiology, and End Results (SEER) of the National Cancer Institute - a popu-
lation-based cancer database. Using SEER*Stat, we calculated the age-adjusted
incidence rates (AAIR) for EC, ACE, and SCE in both SEER 9 (for longest follow-up
time) and SEER 21 (the largest cohort covering 36.7% of the US population). Temporal
incidence trends were examined using Joinpoint analyses to estimate the annual per-
cent change (APC). Subgroup analyses were performed for sex, age, and race/ethnicity.
Results: See Table. When stratified by age, age <64 years had a significant decrease in
incidence with an APC of -1.1 (2007-2018), while the incidence plateaued in the re-
maining age groups. The rise in incidence was highest among non-Hispanic whites
(NHW) from 2000-2004 (APC 4.0), especially NHW males (APC 3.0); however, the in-
cidence plateaued in all race/ethnicity groups after 2006. Conclusions: The AAIR of EC
as a whole has been decreasing since 2004. The AAIR of ACE has, for the first time,
plateaued in the most recent decade (2006-2018), after having risen for three preced-
ing decades (1975-2006); we find this effect is mainly driven by the AAIR from NHW
males, age <64 years. The incidence of SCE has continued to decline since 1975. Fu-
ture studies should further explore the underlying etiology of these patterns. Research
Sponsor: None.

SEER 9 (1975-2018) SEER 21 (2000-2018)

Year AAIR** APC Year AAIR** APC

EC 1975->2004 4.1 -> 5.3 0.5* 2000->2004 4.9-> 5.0 0.5

2004->2018 5.3->4.2 -1.0* 2004->2018 5.0->4.2 -1.3*

ACE 1975->1999 0.4->2.5 7.6* 2000->2006 2.4->2.7 2.5*

1999->2018 2.5->2.8 0.6* 2006->2018 2.7->2.7 -0.4

SCE 1975->1996 3.1->2.3 -0.1 2000->2018 2.0->1.2 -2.8*

1996->2011 2.3->1.3 -3.3* *=P<0.05

2011->2018 1.3->0.1 -1.1 ** per 100,000
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A glimpse into the future of esophageal carcinoma in the United States:
Predicting the future incidence based on the current epidemiological data.
First Author: Sri Harsha Tella, Mayo Clinic, Rochester, MN
Background: Esophageal carcinoma is the 6th most common cause of death worldwide.
While squamous cell carcinoma (SCC) was the most common among the histologic sub-
types in the 20th century, recent reports have demonstrated an increased incidence of
adenocarcinoma in both Eastern and Western world. With this changing paradigm of
esophageal carcinoma, it is important to estimate the future burden of esophageal carci-
noma by histology, age, sex, and race, that could help plan prevention, control, and
treatment strategies for this cancer. Methods: We used Surveillance, Epidemiology, and
End Results (SEER) 14 registries to obtain incidence data from 2000 to 2016. We ap-
plied age-period-cohort models to estimate future esophageal carcinoma incidence
rates and the estimated disease burden by multiplying incidence forecasts by corre-
sponding US Census population projections. Results: Our estimate suggests that the in-
cidence (per 100,000 persons) of esophageal adenocarcinoma is increasing in people
within the age group of 40-65 years. Our prediction showed that the incidence will in-
crease from 2.12 in 2021 to 2.82 in 2030 (3.2% per year, 95% CI –2.3% to 9.1%,
p=0.26). Notably, we noticed a similar marginal increase in incidence among Asians,
Black, and Whites in the 40-65 years age group (3.1%, 3.2%, and 4.2%, per year, re-
spectively). White males aged >65 years had the highest incidence of esophageal ade-
nocarcinoma (17.34 in 2021), and incidence decreased 1.3% per year. We noticed a
marginally decreased incidence in Black male (-1.1% per year, p=0.71) and Asian
male (-3.9% per year, p=0.17) population aged >65 years. Interestingly, we found a
decrease in the incidence of SCC in the current age groups 40-65 (-2.7% per year,
p=0.31) and >65 years (-4.6% per year, p=0.081). We observed that Asians had the
greatest decrease in incidence (-4.3% per year) as compared to that of Blacks (-4.2%
per year) and Whites (-2.9% per year), although there was no statistically significant dif-
ference in the annual decrease among races. Conclusions: In our study of esophageal
cancer, we predict an increased incidence of adenocarcinoma histology subtype in the
younger age group (40-65 years) while the SCC subtype will have a decreased trend.
Strategies to prevention esophageal adenocarcinoma, including dietary changes, should
preferentially target patients <65 years of age. Research Sponsor: None.

Prediction of esophageal carcinoma incidence by histology.

Adeno Adeno Squamous Squamous

Age (years) 40-65 >65 40-65 >65

Incidence (2021) 2.12 4.62 0.49 1.40

Incidence (2030) 2.82 4.43 0.38 0.92

249 Poster Session

STLA101 assay for the detection of cancerous progression in Barrett’s
esophagus: A multi-institutional study. First Author: Christopher Hartley,
Department of Pathology and Laboratory Medicine, Mayo Clinic,
Rochester, MN
Background: Since 1975, Esophageal adenocarcinoma (EAC) incidence has increased
more than any other cancer (~700%). Pre-malignant metaplastic tissue, or Barrett’s
Esophagus (BE), is the only known precursor for EAC. Periodic histological assessment
of endoscopic biopsy along dysplasia-carcinoma sequence is used to assess progression
risk. Current surveillance protocols have clinical limitations as 80% of patients still pre-
sent with stage II-IV EAC. The aim of this study is to compare novel proteomic expres-
sion patterns to distinguish stable BE patients from those who developed EAC using the
STLA101 assay. Methods: After Institutional Review Board approval patients with BE/
GERD were identified. Two cohorts were selected: progressors (progressed to EAC at
subsequent interval of 0.5-3 years) and non–progressors (~10 yrs of f/u surveillance
without progression along dysplasia/carcinoma path). 24 normal esophageal mucosa
samples with no h/o of BE were also retrieved for baseline expression levels. Tissue sec-
tions were microdissected to isolate pure BE cells from surrounding stromal cells. BE
cells underwent a multi-step process where tissue was heated and digested to produce
a liquid biopsy for mass spec. Isotopically labeled control peptides representing the
STLA101 panel were spiked in with digested tissue samples to quantify all of the
markers simultaneously using a Triple-quad mass spectrometer. Results: A total of 95
tissues were analyzed. 29 BE biopsies progressed to EAC within a mean of 380 days
while the remaining 28 BE and 14 GERD specimens did not progress over a 10-yr peri-
od. All 8 biomarkers were expressed at a higher level in BE tissue that progressed to
cancer when compared to BE/GERD tissue that remained stable over 10 years. The as-
say had a 100% technical success rate as no samples yielded “non-detectable” data
points. Conclusions: The differential overexpression of the STLA101 panel on progres-
sive and non-progressive BE tissues demonstrates the clinical utility of STLA101 as a
predictive biomarker panel for early detection of esophageal carcinogenesis. Non-pro-
gressive BE tissues were similar to normal mucosa, therefore, patients whose BE tissue
samples resemble this profile may receive a reduced screening cadence. On the other
hand, patients with overexpression of the STLA101 panel may be eligible to receive
more frequent screening or therapeutic intervention. Research Sponsor: Stella Diagnos-
tics, Inc.
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Real-world effectiveness and safety of camrelizumab-based neoadjuvant
therapy in resectable esophageal cancer: Initial results of a prospective
multicenter observational study. First Author: Yi Zhang, Zhangzhou
Hospital affiliated to Fujian Medical University, Zhangzhou, China
Background: Camrelizumab, a fully humanized monoclonal anti-PD-1 antibody, has
shown promising efficacy with good tolerance in neoadjuvant therapy of resectable lo-
cally advanced esophageal cancer (EC). The present study aimed to investigate the ef-
fectiveness and safety of camrelizumab-based neoadjuvant therapy in a comparatively
larger number of resectable EC patients in a real-world setting and initial results were
reported here. Methods: In this prospective multicenter observational study
(ChiCTR2000039170), patients with histologically confirmed resectable EC who were
scheduled for camrelizumab-based neoadjuvant therapy at the discretion of treating
physicians/ oncologists were included. Eligible patients were aged ≥ 18 years, had
ECOG PS of 0-1, measurable disease per RECIST v1.1, adequate organ function, and
expected survival time of ≥ 3 months, as well as provided written informed consent. The
primary endpoint was safety. The secondary endpoints were major pathologic response
(MPR), pathologic complete response (pCR), R0 resection rate, overall response rate
(ORR), one-year overall survival (OS) rate, and disease-free survival (DFS). Results: At to-
tal of 166 patients (62.9 ± 9.2 years, and 84.2% male) were enrolled between October
20 2020 and August 26 2021. All patients received neoadjuvant camrelizumab plus
chemotherapies (primarily nab-paclitaxel and nedaplatin) except one receiving camreli-
zumab alone. Overall, 109 patients (65.7%) experienced treatment-related adverse
events (TRAEs), most commonly reactive cutaneous capillary endothelial proliferation
(RCCEP, 45.3%), cough (10.4%), and pneumonia (8.5%). Thirteen (7.8%) patients ex-
perienced grade 3-4 TRAEs. There was no grade 5 toxicity. At the data cutoff, 141
(84.9%) patients were evaluable for radiological response, 82 (69.5%) patients under-
went surgical resection. The ORR was 70.9% (100/141) and the R0 resection rate was
97.5% (79/82). Among the 81 patients available for pathologic assessment, 51
(63.0%) patients achieved MPR and of which, 15 (18.5%) had pCR. The median sur-
vival times have not been reached at the time of data analysis. Conclusions: The real-
world data of our resectable EC patients showed effectiveness and safety profiles of
camrelizumab-based neoadjuvant therapy consistent with those observed in previous tri-
als. Research Sponsor: None.
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Prognostic value of patient reported outcomes (PROs) in advanced
gastroesophageal cancer (GO): A systematic review. First Author:
Sayeda Kamrun Naher, NHMRC Clinical Trials Centre, University of
Sydney, Camperdown, NSW, Australia
Background: To summarise the prognostic value of PROs in advanced GO cancer. Methods: We
searched multiple databases using search terms developed with medical librarians. Studies exam-
ining the relationship between baseline PROs and prognosis were included. Two reviewers
screened articles and extracted data on study design, survival, univariable and multivariable rela-
tionships between PROs and prognosis. QUAL-SYST was used for quality assessment. Discrepan-
cies were resolved by a third reviewer. Results: Of 3002 abstracts, seven studies were included:
four pooled analyses of randomised controlled trials (RCTs), two RCTs and one cohort study. Five
received QUAL-SYST scores >65%. Total 3,408 patients and 2,761(81%) with PRO data. Medi-
an survival ranged from 4.5 to 9.5 months. In one univariable analysis for oesophageal squamous
cell cancer (SCC), physical functioning and fatigue measured by QLQ-C30 had prognostic signifi-
cance. For adenocarcinoma, physical functioning, global QOL, role functioning, emotional func-
tioning (QLQ-C30) were significant in three studies. Pain was significant in three studies (QLQ-
C30 n=2, EQ-5D-3L n=1). Fatigue (QLQ-C30) was significant in two studies. Appetite loss (QLQ-
C30) was significant in two studies. In multivariable analyses for oesophageal SCC (QLQ-C30)
physical and social functioning had prognostic significance. In adenocarcinoma, physical func-
tioning, role functioning, appetite loss, global QOL, social functioning and pain showed prognostic
significance (Table). One study showed adenocarcinoma patients with lower anorexia (FAACT-A/
CS scores of >37) lived longer (19.3 months) than patients with low scores ≤37 (6.7 months).
Conclusions: Baseline PROs for multiple functional domains, symptoms (pain, appetite loss) and
overall QOL have prognostic significance in advanced GO cancer. Further research is needed to es-
tablish clear levels of the relationship which could assist in communication with patients about
prognosis, and stratification for clinical trials. Research Sponsor: University of Sydney, NHMRC
post-graduate scholarship.

Multivariable relationship of the PROs and prognosis in advanced GO.

Study
reference

PRO
measures
Used Global QOL HR(CI)

Physical
functioning Role functioning

Social
functioning Pain Appetite loss

Anorexia A/CS
score

Conroy
2001(SCC)

EORTC
QLQ-C30

P=0.03 P=0.03

Chua 2004 EORTC
QLQ-C30

0.57 (0.45 to
0.72) p<0.001

0.76 (0.60 to
0.97)

P=0.003

0.69 (0.54 to
0.88)

P<0.001
Park 2008 EORTC

QLQ-C30
0.36 (0.21
to 0.62)
p<0.001

Fuchs 2017 EORTC
QLQ-C30,

1.50 (1.20 to
1.86) p <0.0001

Martin 2018 EORTC
QLQ-C30,
STO22

0.66 (0.45 to
0.98) p=0.04

0.70 (0.48 to
1.04) p=0.08

0.60 (0.40 to
0.89) p=0.01
Abdominal pain
0.47(0.32 to

0.70) p=0.0002
(Used STO 22)

0.57 (0.36 to
0.90) p=0.02

Abdel-
Rahman
2019

EQ-5D-3L 0.41 (0.24-0.69)
P=0.001

P<0.001 P=0.04(lack of
self-care)

P<0.001

Abraham
2019

FAACT A/
CS

0.70 (0.53 to
0.94) P =0.01
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Efficacy and safety of definitive chemoradiotherapy in patients with
unresectable locally advanced esophageal squamous cell carcinoma. First
Author: Takumi Habu, National Cancer Center Hospital East, Kashiwa,
Japan
Background: The standard treatment for patients with unresectable locally advanced
esophageal squamous cell carcinoma (ESCC) is platinum-based definitive chemoradio-
therapy (dCRT). Previous clinical trials have indicated a clinical complete response
(cCR) rate of 11%-25% and median overall survival (OS) of 9-10 months. The cCR rate
is strongly correlated with good prognosis, however the predictive factors have not been
elucidated. Methods: In this multi-institutional retrospective study, we evaluated the ef-
ficacy and safety of dCRT in patients with unresectable locally advanced ESCC.
“Unresectable” was defined as the primary lesion (T4b) invading adjacent structures
such as the aorta, vertebral body, and trachea, or the regional and/or supraclavicular
lymph nodes (LNT4b) invading unresectable adjacent structures. cCR was determined
by both computed tomography and endoscopy based on the Response Evaluation Crite-
ria in Solid Tumors (version 1.1) with modifications and Japanese Classification of
Esophageal Cancer (11th edition), respectively. Results: A total of 175 patients who
started dCRT between January 2013 to March 2020, were included in this study. The
overall median age was 68 (31-86). A total of 95 (54%) patients had a performance
status of 0. Of these, 124 (71%) patients had T4b and 81 (46%) had LNT4b. The clini-
cally involved site were as follows: thoracic aorta (22%), tracheobronchial tree (73%),
and others (14%). The median tumor length was 6 (2-22) cm. 56 (32%) patients were
tube-fed owing to obstructive tumors. 165 (96%) patients completed at least one cycle
of chemotherapy with 60 Gy of radiation. Further, 84 (48%) patients received consoli-
dation chemotherapy following dCRT. The confirmed cCR rate was 24% (42/175). At a
median follow-up interval of 20 months, the 2-year OS and progression-free survival
(PFS) rates of cCR cases vs. non-cCR cases were 90% vs. 31% (log-rank p < 0.001)
and 59% vs. 2% (log-rank p < 0.001), respectively. Multivariate analysis of the clinico-
pathological factors contributing to cCR revealed that a tumor length of≥6 cm (OR, 0.4;
95% CI, 0.2–0.9 p = 0.03) was the only a significant predictive factor. The primary ad-
verse events of grade 3 or above were esophagitis (32%), pneumonitis (13%), fistula
formation (10%), febrile neutropenia (9%), and dyspnea (6%). Among 22 patients who
originally presented with fistula formation, fistula disappeared in 14 (64%), including 3
cCR cases. Two (1%) sudden deaths secondary to severe hemorrhage and suspected
aortic fistula were observed during the treatment period. Conclusions: dCRT is feasible
for patients with unresectable locally advanced ESCC. The cCR rate of dCRT is consis-
tent with that reported in previous clinical trials, and favorable OS and PFS rates were
observed in patients with cCR. Tumor length was observed to be a significant predictive
factor of cCR. Research Sponsor: None. Research Sponsor: None.
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Efficacy and safety of neoadjuvant chemotherapy for locally advanced gastric
cancer in elderly patients: A phase II trial (KSCC1801). First Author: Hideo
Uehara, Department of Surgery, National Hospital Organization Kyushu
Cancer Center, Minami-Ku, Fukuoka, Japan
Background: Gastrectomy with D2 dissection and adjuvant chemotherapy is currently
the standard treatment for locally advanced gastric cancer (LAGC) in Asian countries.
However, administering chemotherapy with sufficient intensity after gastrectomy is of-
ten challenging. Thus, several trials have been undertaken to demonstrate the efficacy
of neoadjuvant chemotherapy (NAC). NAC-SOX regimen for LAGC has been already
shown to reduce distant micro-metastasis and to improve the R0 resection rate by tumor
shrinkage in Asian trials. However, there have been few studies of the feasibility of
NAC-SOX for elderly patients with LAGC. KSCC1801 is a phase II study to evaluate the
safety and efficacy of NAC-SOX in elderly patients aged 70 years or over with LAGC.
Methods: Patients received three cycles of SOX as neoadjuvant chemotherapy followed
by gastrectomy with D2 dissection. Oxaliplatin was administered intravenously (130
mg/m2) on day 1, and S-1 was administered orally (80- 120 mg/day) for 14 days fol-
lowed by 7-day rest period. The primary endpoint was the dose intensity (DI). A sample
size of 25 was set according to a one-sided significance level of 0.025 and a power of
80% on the basis of a one-sample t-test and assuming a null hypothesis of a 75% DI
and an alternative hypothesis of an 85% DI with an estimated standard deviation of
14%. The secondary endpoints were safety, R0 resection rate, response rate, overall
survival, and relapse-free survival. Results: Twenty-six patients were enrolled in this
study. The median age was 74.5 years. The median DI in NAC-SOX was 97.2% for S-1
and 98.3% for oxaliplatin. Three cycles of NAC could be performed in 25 patients
(96.2%), of whom 23 (88.5%) underwent gastrectomy with D2 dissection. The R0 re-
section rate was 92.3% and the pathological response rate (≥grade 1b) was 62.5%
[95% confidence interval: 40.6 - 81.2]. The major adverse events (≥grade 3) were neu-
tropenia (20.0%), thrombocytopenia (11.5%), anorexia (11.5%), nausea (7.7%) and
hyponatremia (7.7%). Postoperative complications of abdominal infection, elevated
blood amylase, and bacteremia occurred in one patient each. One treatment-related
death occurred, probably due to severe diarrhea and dehydration. Conclusions: NAC-
SOX was feasible and promising even in elderly patients. Systemic management and
more careful monitoring of adverse events are necessary for elderly patients. Clinical tri-
al information: jRCTs071180001. Research Sponsor: Yakult Honsha Co.,Ltd.
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Real-world immunotherapy biomarker testing patterns and results for
patients with advanced gastroesophageal cancers in the United States. First
Author: Rutika Mehta, H. Lee Moffitt Cancer Center and Research
Institute, Tampa, FL
Background: With the advent of immunotherapy as an option for gastric, gastroesophageal junction
(GEJ), or esophageal cancer, guidelines recommend testing for mismatch repair (MMR) or microsat-
ellite instability (MSI) and programmed death-ligand 1 (PD-L1) at time of advanced cancer diagno-
sis. However, little real-world information is available on testing patterns and results for MMR/MSI
and PD-L1.Methods: This study used the nationwide Flatiron Health electronic health record-derived
de-identified database. Starting with a subset of 1594 patients (pts) from the Advanced Gastric/
Esophageal Cancer database who had initiated first-line (1L) treatment 01Jan2017-31Aug2020
and for whom additional abstraction for details on MMR/MSI and PD-L1 testing was conducted,
adult pts with ≥3 months (mos) of follow-up were selected. 1L initiation was index date. For each
biomarker, pts were classified as tested vs not. Pt and disease characteristics and test results were
summarized. Testing relative to line of therapy and PD-1 inhibitor use were evaluated (data will be
presented later). Results: Of 1142 eligible pts, 88% were initially diagnosed with advanced disease
and 92% treated in community practice. 582 (51%) were tested for MMR/MSI and 571 (50%) for
PD-L1; 451 pts were tested for both. MMR/MSI testing rates were 59% for gastric, 51% for GEJ,
and 46% for esophageal. PD-L1 testing rates were similar across primary tumor sites (48-54%), but
lower in those with squamous histology (38% for esophageal/GEJ). For both, testing increased over
time with ~40% in 2017 and 60% in 2020. For both, median number of tests per pt was 1 (range
1-6 for MMR/MSI, 1-4 for PD-L1). For both, mean time from initial diagnosis to first test was ap-
proximately 4 mos (> 5 mos in pts in 2017 and< 2 mos for those in 2020). Majority (> 68%) of all
tests used tissue from primary tumor site. 46% of all MMR/MSI tests were performed with immuno-
histochemistry and 43% with next-generation sequencing; 5% were dMMR/MSI-H. 71% of all PD-
L1 tests were performed using the commercial 22C3 assay. Reported composite positive score
(CPS) results are summarized below. Conclusions: Rates of MMR/MSI and PD-L1 biomarker testing
are increasing and time relative to initial diagnosis is shortening. A high proportion of pts tested pos-
itive for PD-L1 with CPS > 1. PD-L1 CPS varies by primary tumor site, histology, and tissue collec-
tion site. In the new era of 1L immunotherapy, increased rates of testing and reduced time to testing
are likely to make more meaningful impact on treatment decisions. Research Sponsor: Eli Lilly and
Company.

PD-L1 CPS (any assay)

n < 1 1-4 5-9 10-
19

≥20

Overall 406 19% 32% 16% 16% 17%

Collection site
Primary tumor 310 16% 31% 17% 17% 18%

Metastasis 95 31% 33% 12% 11% 15%

Primary tumor site &
histology

Gastric adenocarcinoma 128 15% 37% 27% 11% 11%

GEJ adenocarcinoma 96 30% 24% 16% 17% 14%

Esophageal adenocarcinoma 139 19% 38% 11% 15% 17%

Esophageal squamous 35 9% 9% 3% 31% 49%
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Geriatric-8 (G8) screening tool stratified the efficacy of S-1 plus
ramucirumab in elderly patients with advanced/recurrent gastric cancer: A
post-hoc analysis of the KSCC1701 trial. First Author: Qingjiang Hu,
Department of Surgery and Science, Graduate School of Medical
Sciences, Kyushu University, Fukuoka, Japan
Background: KSCC1701 trial showed the efficacy and safety of S-1 plus ramucirumab
as a first-line treatment for elderly patients with advanced/recurrent gastric cancer.
However, some frail patients may not benefit from S-1 plus ramucirumab. We aimed to
clarify the usefulness of G8 screening tool for stratifying the efficacy and safety of S-1
plus ramucirumab therapy to elderly patients with advanced/recurrent gastric cancer.
Methods: Patients aged 70 and older with previously untreated unresectable or recurrent
gastric cancer were included from 23 institutes in Japan. They received S-1 (40-60 mg
twice daily for 28 days, every 6 weeks) plus ramucirumab (8 mg/kg, every 2 weeks) until
disease progression. The primary endpoint was the one-year survival rate. The secondary
endpoints included progression-free survival (PFS), overall survival (OS), response rate
(RR), and safety. The exploratory endpoint was detection of differences in treatment re-
sponse by G8 screening tool. Results: Between September 2017 and November 2019,
48 patients were enrolled in this study. The cut-off value of G8 was determined as 11
by time-dependent ROC curve analysis for OS. Patients of G8 high (> = 11) and low
(< 11) were 31 and 15, respectively. The characteristics of patients with G8 high/low
were male: 21 (65.6%)/13 (81.3%), median age: 77/78 years, and PS (0): 16
(50.0%)/4 (25.0%). The one-year survival rate (total/G8-high/G8-low) was 65.2%/
82.6%/26.7%. The median OS and PFS (total/G8-high/G8-low) were 16.4/20.7/6.9
months and 5.8/7.2/3.9 months, respectively. On Cox proportional hazards regression
analysis for OS and PFS, the hazard ratio of G8-high was 0.156 [95%CI:0.066-0.367
(p < 0.0001)] and 0.391 [95%CI:0.202-0.755 (p = 0.0038)], respectively. The best
RR (total/G8-high/G8-low) was 41.9%/55.6%/23.1%. The frequent grade 3 adverse
events (total/G8-high/G8-low) was 78.7%/77.4%/81.3%. The frequent grade 4 adverse
events (total/G8-high/G8-low) was 14.9%/16.1%/12.5%. Conclusions: Based on the re-
sults, G8 screening tool is useful for selecting elderly patients with advanced/recurrent
gastric cancer in whom S-1 plus ramucirumab treatment shows a longer survival and a
higher RR. Further examination including adverse events is therefore warranted. Clinical
trial information: UMIN000028309. Research Sponsor: Eli Lilly and Company.
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REVIVE study: A prospective observational study in chemotherapy (CTx)
after nivolumab (NIVO) therapy for advanced gastric cancer (AGC). First
Author: Tomohiro Matsushima, Department of Gastroenterology, Saitama
Cancer Center, Saitama, Japan
Background: NIVO therapy is a standard care treatment for heavily pretreated patients
with AGC. Improvement in objective response rate (ORR) to CTx after NIVO therapy for
various cancer types has been reported. However, the efficacy and safety of CTx for AGC
after progression on NIVO remains unclear. Methods: The REVIVE trial was a prospec-
tive, multicenter, observational study that evaluated the efficacy and safety of CTx in
NIVO-refractory or NIVO-intolerant patients (pts) with AGC (UMIN000032182). The
primary endpoint was overall survival (OS) of CTx following NIVO therapy. The median
threshold and expected survival times were set as 4.0 and 7.0 months (M). The second-
ary endpoints are ORR, disease control rate (DCR), progression-free survival (PFS), and
incidence of adverse events (AEs), including immune-related adverse events (irAEs).
CTx consisted of irinotecan alone (IRI), trifluridine/tipiracil alone (FT), and oxaliplatin-
containing regimens (OX). Results: Of 395 pts treated with NIVO who met the eligibility
at formal registration from Jun 2018 to Sep 2020, 199 pts who received CTx after
NIVO were evaluated. Pt characteristics were as follows: median age, 69 years; male,
70%; ECOG PS 0/1/2, 38/51/12%; histology (diffuse/intestinal), 39/59%; metastatic
lesions (peritoneum/liver/lung), 38/34/15%; number of metastatic organ sites (0–1/
≥2), 40/60%; measurable lesions, 83%; and CTx regimens (IRI/FT/OX), 64/31/5%. Me-
dian OS and PFS were 7.5 M (95%CI, 6.7–9.7) at 145 events for OS and 2.9 M
(95%CI, 2.2–3.5) at 184 events for PFS. The ORR and DCR were 17.0% (95%CI,
11.6–23.6) and 46.7% (95%CI, 38.9–54.6). Median OS, median PFS, ORR, and DCR
according to CTx regimens (IRI/FT/OX) were 8.1/7.1/6.2 M, 3.3/2.8/2.4 M, 18.9/10.9/
25.0%, and 47.8/43.5/50.0%, respectively. At the start of CTx, 42 pts had irAEs due
to prior NIVO therapy. The most common any-grade and grade ≥3 AEs during CTx in-
cluded decreased appetite (46% and 7.5%), fatigue (26% and 2.5%), nausea (24%
and 1.5%), constipation (16% and 0%), and diarrhea (28% and 4.0%). No treatment-
related deaths were observed. Conclusions: Prior NIVO therapy may lead to improved
prognosis after CTx without unexpected AEs in pts with AGC, warranting further investi-
gations after NIVO is approved as first-line treatment. Research Sponsor: Public Health
Research Foundation, Pharmaceutical/Biotech Company.

All (n = 199) IRI (n = 128) FT (n = 61) OX (n = 10)

Median OS, M 7.5 8.1 7.1 6.2

Median PFS, M 2.9 3.3 2.8 2.4

ORR, % 17.0 18.9 10.9 25.0

DCR, % 46.7 47.8 43.5 50.0
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Association of disease progression pattern during third-line chemotherapy
with nivolumab with poor prognosis in advanced gastric cancer: A
multicenter retrospective study in Japan. First Author: Shigenori Kadowaki,
Department of Clinical Oncology, Aichi Cancer Center Hospital, Nagoya,
Japan
Background: An acceleration of tumor growth during immunotherapy, (hyperprogressive disease
[HPD]: defined as >2 times increase in tumor growth rates during nivolumab compared with
prior chemotherapy, Champiat S, 2017) has been reported. We reviewed the prevalence and
clinical outcomes of HPD in AGC patients treated with nivolumab, and reported that there were
no differences either in progression-free survival (PFS) or overall survival (OS) between patients
with HPD and those with PD other than HPD (Suzuki T, ASCO Gastrointestinal Cancers Sympo-
sium 2020). Then, we hypothesized that PD in unmeasurable lesion (ascites representing peri-
toneal metastasis) and appearance of new lesions, which are not included in definition of HPD,
might have influenced the prognosis of AGC. Methods: The subjects of this retrospective study
were 245 AGC patients with measurable disease who received nivolumab after failure of >2
chemotherapy regimens, and their responses were assessed at least 3 times (during prior thera-
py, before and after nivolumab) in 24 institutions. We explored the impact on prognosis of
HPD, new lesion, increase of ascites in AGC patients receiving nivolumab 3 mg/kg or 240 mg/
body intravenously every 2 weeks. We divided patients to 4 group according to new lesions at
different organ/increase of ascites: Group (G) 1 (-/-), G 2 (+/-), G 3 (-/+), G 4 (+/+). Results: One
hundred forty-seven patients (60%) showed PD, and their PFS and OS were 1.5 months(M)
and 4.8 M, while those of 41 patients (16.7%) with HPD were 1.4 M and 5.0 M. Fifty-three pa-
tients showed appearance of new lesions at different organ and 58 patients showed increase of
ascites (31 patients showed both). Survival outcomes of the 4 groups are shown in the Table.
Patients with appearance of new lesions at different organ showed shorter prognosis compared
with patients without it (median OS: G 2+4 vs G 1+3, 3.3 M vs 7.1 M; hazard ratio [HR], 1.8
[95% CI: 1.2–2.7]; p = 0.003). Also, patients with increase of ascites showed shorter progno-
sis compared to patients with stable/decrease of ascites (median OS: G 3+4 vs G 1+2, 3.0 M
vs 7.8 M; HR, 2.6 [95% CI: 1.8–3.8]; p < 0.001). More of patients with increase of ascites
could not receive subsequent chemotherapy after disease progression than others (G 1+2 vs G
3+4, 51.7% [46/89] vs 75.9% [44/58]; p = 0.03). Large tumor size, number of prior lines of
chemotherapy, and high neutrophil-to-lymphocyte ratio at baseline were associated with G 4.
Conclusions: Appearance of new lesions at different organ and increase of ascites, not HPD,
were disease progression pattern associated with poor prognosis in AGC patients receiving nivo-
lumab. Research Sponsor: None.

PD pattern n median OS (M) hazard ratio 95%CI p

Group1 67 8.0 [6.3–9.4] Reference

Group2 22 4.5 [3.3–9.0] 1.6 0.9-2.9 0.8641

Group3 27 3.6 [2.6–4.6] 2.7 1.6-4.6 < 0.001

Group4 31 2.6 [2.1–3.3] 3.2 2.1–3.3 < 0.001
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Survival expressed in best-case, typical and worst-case scenarios for patients
with nonmetastatic esophagogastric cancer: A population-based study. First
Author: Steven Kuijper, Amsterdam University Medical Centers,
Amsterdam, Netherlands
Background: In recent years new treatment options and the centralization of surgery
have improved survival for patients with non-metastatic esophageal and gastric cancer.
However, it is currently unknown which patients have mostly benefitted from these
treatment advances. The aim of this study was to use population-based data to identify
best-case, typical and worst-case scenarios in terms of survival time, and to assess if
the survival of these scenarios have changed over time. Methods: Patients diagnosed be-
tween 2006-2019 with non-metastatic esophageal (including gastro-esophageal junc-
tion tumors) or gastric cancer were selected from the Netherlands Cancer Registry.
Best-case, typical, and worst-case scenarios were calculated from the 20th (best-case
scenario), 40th (upper-typical), 50th (median), 60th (lower-typical) and 80th (worst-case
scenario) percentiles of the survival curves. Linear trend analysis was used to investigate
the change in survival time for each scenario across diagnosis years. Results: We identi-
fied 23350 patients with non-metastatic esophageal cancer and 10150 patients with
non-metastatic gastric cancer. Linear trend analyses across diagnosis years showed that
for esophageal cancer patients, survival of all scenarios significantly increased over
time: the best-case scenario increased from 55 to 112 months (p =.003); the upper
typical increased from 18 to 33 months (p <.001); the median increased from 13 to
23 months (p <.001); the lower typical increased from 8 to 15 months (p <.001) and
the worst-case scenario increased from 4 to 7 months (p <.001). For patients with gas-
tric cancer, all scenarios also improved significantly: the best-case scenario increased
from 73 to 99 months (p =.045); the upper-typical increased from 22 to 33 months
(p <.001); the median increased from 14 to 18 months (p <.001); the lower-typical in-
creased from 14 to 18 months (p <.001) and the worst-case scenario increased slightly
from 2.9 months to 3.0 (p =.017). Conclusions: All patients with non-metastatic esoph-
ageal and gastric cancer have improved their survival over time.The largest survival ad-
vantage was among the best-case and upper-typical scenarios. Therefore, treatment
advances over the last years have improved survival for all patients with non-metastatic
esophagogastric cancer. Research Sponsor: None.
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Cryotherapy’s impact on quality of life in inoperable esophageal cancer. First
Author: Toufic Kachaamy, Cancer Treatment Centers of America,
Goodyear, AZ
Background: dysphagia (dys) palliation in non-operable esophageal cancer (EC) contin-
ues to be a challenge. While chemotherapy and radiation help with dys, many patients
require endoscopic interventions during their illness. Self-expanding metal stents have
been the mainstay of endoscopic interventions but have a significant risk of severe ad-
verse events and prevent the patient from being able to lie flat without severe reflux.
Cryotherapy (cryo) is an emerging technique that can be used while the patient is receiv-
ing systemic therapy (ST). Previous retrospective studies showed improvement in dys
with a favorable adverse event profile but did not report on quality of life (QOL) or reflux
symptoms in patients receiving ST. Prospective studies have shown modest improve-
ment in dys and QOL in patients not receiving ST. This prospective study reports the
outcomes of cryo including dys, QOL, reflux symptoms and adverse events (AE) in pa-
tients receiving ST. Methods: A prospective multicenter cohort study of 35 adult inoper-
able EC patients undergoing cryo from Sep 2017 to Aug 2021. QoL was assessed using
a modified EORTC QLQ-OES18 questionnaire (score 18 to 72, higher scores indicating
worse QoL) while dys was measured using a 4-point Likert scale (0, no Dys; 1, Dys to
solids; 2, Dys to semi-solids; 3, Dys to liquids; 4, Dys to saliva) at the start of cyro and
1-2 weeks post cryo. Paired t-test was used to evaluate changes in QoL and Dys between
pre- and post-cryo. Results: There were 29 males and 6 females (30 stage IV and 5 stage
III at diagnosis). Among 35 patients, a total of 104 cryo procedures were performed,
with a mean of 3 per patient. The median number of tumor sites treated per cryo was 2
while the median number of cryo cycles delivered per tumor site was 3. The median to-
tal freeze time per tumor site was 60 seconds. The mean QoL score improved signifi-
cantly from 31.8 pre-cryo to 28.2 with one cryo session (improvement of 3.6 points; p
< 0.001). The mean dysphagia score improved significantly from 1.42 to 1.05 per cryo
session (improvement of 0.37 points; p = 0.002). The mean After a mean of 3 cryo ses-
sions, QoL score improved significantly from 35.9 pre-cryo to 29.8 post-cryo (improve-
ment of 6 points; p = 0.001) and the mean dysphagia score improved significantly from
1.97 pre-cryo to 1.25 post-cryo (improvement of 0.72 points; p = 0.004). 86.5% of pa-
tient were able to sleep lying flat without heartburn or regurgitation. 6 patients received
another intervention (1 stenting, 3 radiation and 2 dilation) for Dys palliation. 8 patients
underwent feeding tube placement. Cryotherapy related grade 3 or higher adverse
events occurred after 3 cryo sessions. Conclusions: Cryotherapy for palliation in non op-
erable esophageal cancer improved dysphagia and quality of life without causing reflux
and had a favorable adverse event profile with most patients not needing another inter-
vention for dysphagia palliation. Research Sponsor: None.
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Beyond median overall survival: Estimating multiple survival scenarios in
patients with metastatic esophagogastric cancer. First Author: Marieke
Pape, Netherlands Comprehensive Cancer Organisation (IKNL), Utrecht,
Netherlands
Background: Recent clinical trials of novel systemic therapies showed improved survival
of patients with metastatic esophageal cancer (EC) and gastric cancer (GC). Survival im-
provements observed in clinical trials might be unrepresentative for the total population
as the percentage of patients whom participate in clinical trials is limited and more
than half of all patients receive best supportive care (BSC). The aim of our study is to as-
sess the best-case, typical and worst-case survival scenarios in patients with metastatic
esophagogastric cancer. Methods: We selected patients with metastatic EC (including
junction) or GC diagnosed in 2006-2019 from the Netherlands Cancer Registry. Surviv-
al scenarios were calculated based on percentiles of the survival curve stratified by tu-
mor location and treatment (tumor-directed therapy or BSC). Survival scenarios were
calculated for the 10th (best-case), 25th (upper-typical), 75th (lower-typical) and 90th
(worst-case) percentiles. Linear trend analysis was performed to test if changes in sur-
vival over the diagnosis years were significant. Results: We identified 12739 patients
with EC and 6833 patients with GC. Percentage of patients receiving tumor-directed
therapy increased from 34% to 47% and 30% to 45% for patients with EC and GC, re-
spectively. The median survival remained unchanged for patients with EC (5.0 months)
and improved slightly for patients with GC (3.1 to 3.7 months; P=0.006). For patients
with EC survival of the best-case scenario improved (17.4 to 22.8 months; P=0.001),
whereas the other scenarios remained unchanged: upper-typical 11.2 to 11.7
(P=0.11), lower-typical 2.1 to 2.0 (P=0.10) and worst-case 0.9 to 0.8 months
(P=0.22). For patients with GC survival improved for the best-case (13.1 to 19.5;
P=0.005) and upper-typical scenario (6.7 to 10.6 months; P=0.002), whereas the low-
er-typical (1.2 to 1.4 months; P=0.87) and worst-case (0.6 to 0.6 months; P=0.60) re-
mained unchanged. For patients with EC receiving tumor-directed therapy survival in all
scenarios remained unchanged while for patients receiving BSC survival decreased:
best-case 11.8 to 9.8 (P=0.005), upper-typical 6.0 to 5.0 (P=0.002), lower-typical
1.4 to 1.0 (P=0.003) and worst-case 0.7 to 0.5 months (P=0.03). For patients with GC
receiving tumor-directed therapy survival improved for all scenarios: best-case 19.8 to
30.4 (P=0.005), upper-typical 6.4 to 10.3 (P=0.002), lower-typical 3.6 to 5.4
(P<0.001) and worst-case 1.4 to 2.6 months (P<0.001), and for patients receiving
BSC survival for all scenarios remained unchanged. Conclusions: The proportion of pa-
tients with EC and GC receiving tumor-directed therapy increased over time. Despite
the fact that survival improvements were not observed across all scenarios, at least an
increase in survival was observed in certain subgroups of patients. Research Sponsor:
None.
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Health-related quality of life (HRQoL) in patients (pts) with advanced
esophageal squamous cell carcinoma (ESCC) treated with nivolumab (N)
plus chemotherapy (CT) or nivo plus ipilimumab (I) versus chemo: Results
from CheckMate 648. First Author: John A. Bridgewater, University
College London Cancer Institute, London, United Kingdom
Background: This analysis evaluated HRQoL as exploratory endpoints in CheckMate
648, a randomized, open-label, global Phase 3 study, evaluating treatment with N+I,
N+CT and CT alone in inoperable advanced, recurrent, or metastatic ESCC. Methods:
The effects of N+I vs N+CT vs CT on HRQoL were assessed using the Functional Assess-
ment of Cancer Therapy-Esophageal (FACT-E) (including the GP5 item to assess impact
of side effects) and EQ-5D-3L. A mixed model for repeated measures was used to evalu-
ate longitudinal changes from baseline (BL) and differences between treatment groups.
Comparison of the risk of being bothered by the side effects of treatment was estimated
for the GP5 using generalized estimating equation (GEE). Time to confirmed deteriora-
tion (TTCD) was assessed using Kaplan-Meier plots along with Cox proportional hazard
models. Analyses were conducted on both the all-randomized population and the subset
of patients with PD-L1 expression ≥1%. Results: 970 pts were randomized 1:1:1 to N+I
(n=325), N+CT (n=321), or CT (n=324). 90% of pts completed both a BL and at least
one on-treatment assessment and were included in the PRO analysis population. FACT-
E (all randomized pts). Study showed similar BL scores across all 3 treatment groups.
Changes from BL showed a trend towards better HRQoL for pts treated with N+I and
N+CT compared to CT alone, however these results were not statistically significant. Pa-
tients treated with N+I had significantly decreased risk of experiencing bother associat-
ed with the side effects of treatment than patients treated with either N+CT or CT.
TTCD analysis demonstrated delayed deterioration for pts treated with N+CT vs CT.
Findings for PD-L1 ≥1% subpopulation were similar to all randomized pts. Conclusions:
In pts with inoperable advanced, recurrent, or metastatic ESCC, HRQoL is maintained
throughout treatment with N+I and N+CT. Trends towards better HRQoL and decreased
risk of deterioration were observed with N+I and N+CT compared to CT alone. Clinical
trial information: NCT03143153. Research Sponsor: Bristol Myers Squibb.

Pts treated with N+I had significantly less bother associated with the side effects of treatment compared with the CT-containing arms.

Scale N+I vs N+CT N+CT vs CT N+I vs CT

LS Mean Difference (95%
CI)

FACT-E Total -1.53 (-4.76, 1.70) 3.44 (-0.03, 6.91) 1.91 (-1.70, 5.51)
Esophageal Cancer Subscale
(ECS)

-1.72 (-3.21, -0.23) 1.52 (-0.07, 3.11) -0.20 (-1.86, 1.45)

TTCD HR (95% CI) FACT-E Total 1.276 (0.996,
1.635)

0.746 (0.577,
0.963)

0.952 (0.744,
1.217)

ECS 1.200 (0.947,
1.521)

0.913 (0.714,
1.168)

1.096 (0.861,
1.395)

Odds Ratio (95% CI) GP5 0.399 (0.311,
0.512)

0.936 (0.730,
1.201)

0.373 (0.289,
0.482)
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Risk factors for short-term interval readmission after radical gastrectomy for
gastric cancer: The merits of the home-health-care support over the
readmission in gastric cancer. First Author: Chul Hyo Jeon, Department of
Surgery, Seoul, South Korea
Background: Readmission that occurs within a short period after discharge of initial gas-
trectomy for gastric cancer may affect the patient’s prognosis and adversely affect the
overall treatment courses. Among the possible related factors, the Influence between
postoperative home-health-care support and readmission has been studied in various
diseases, but the relationship with gastric cancer patients was limited. The purpose of
the study was to investigate the risk factors associated with readmission after gastrecto-
my and home-health-care support on readmission. Methods: A total of 2,605 patients
who underwent curative gastrectomy with lymphadenectomy between 2013 and 2020
were retrospectively reviewed. Chi-squared tests were performed to evaluate for poten-
tial risk factors for readmissions. A multivariate regression analysis was performed to
identify independent predictors, including home-health-care support. Results: Among
2,605 undergoing gastrectomy, 134 (5.18%) had suffered unplanned readmission
within postoperative 60-days (0~50days). There was no significant annual difference in
the postoperative length of hospital stay and the proportions of the home-health-care
support during the study period, but the readmission rate decreased significantly by
0.646% annually from 7.88% in 2013 to 1.22% in 2020 (P = 0.023). The readmis-
sion group had a higher Eastern Cooperative Oncology Group (ECOG) score, a signifi-
cantly higher rate of open and total gastrectomy, and a higher rate of postoperative
complications and severe postoperative complications (C-D grade≥3a). Multivariable
analysis demonstrated that the occurrence of severe postoperative complications (odds
ratio (OR) 9.306, p < 0.001) and the presence of home-health-care support (OR
1.725, p = 0.009) were independently associated with readmission. However, age, sex,
ECOG, preoperative body mass index, preoperative comorbidity including cardiovascular
comorbidity, surgery-related factors, and the disease severity had no significant effect
on readmission. Among the significant factors, home-health-care support showed the ef-
fect of reducing the time span between the index discharge and readmission (p =
0.049) and the length of the second hospitalization (p = 0.029). Conclusions: Readmis-
sion after radical gastrectomy is affected by various factors. Among them, home-health-
care support has the merits of reducing the length of hospital stay for readmission by
identifying patients in need of hospitalization at an early stage through direct face-to-
face contact with the patient. It is necessary to establish an appropriate strategy to im-
prove the quality of postoperative courses for high-risk patients of readmission.
Research Sponsor: None.

64s Esophageal and Gastric Cancer

Visit abstracts.asco.org and search by abstract for the full list of abstract authors and their disclosure information.

http://clinicaltrials.gov/show/NCT03143153
http://clinicaltrials.gov/show/NCT03143153
http://abstracts.asco.org


264 Poster Session

Examining value-based care outcomes in gastric and esophageal patients
with and without access to registered dietitians: A retrospective cohort study
of patients enrolled in the oncology care model. First Author: Karen Smith,
Texas Oncology, Dallas, TX
Background: Patients with gastric and esophageal cancers are at high risk for malnutri-
tion. Appropriate nutrition care provided by a registered dietitian (RD) as part of a multi-
disciplinary care team is supported by evidenced-based guidelines and clinical studies
focused on surgical outcomes. However, Medicare does not routinely cover outpatient
RD services for oncology patients which limits access to this care. Examining quality
outcomes for patients in clinics with and without access to a RD can help define the val-
ue of this service. Methods: We used a retrospective cohort design to analyze Total Cost
of Care (TCOC), hospital admissions and Length of Stay (LOS), and Emergency Depart-
ment (ED) and Observation visits for patients with gastric and esophageal cancer who
were enrolled in the Oncology Care Model (OCM) during Performance Periods (PP) 1-6
(July 1, 2016 – June 30, 2019). We divided patients from a geographically concentrat-
ed metropolitan hub into cohorts based on clinic access to a RD. Each patient’s initial
OCM episode of care was used for analysis. Results: We identified 253 OCM patients
with gastric or esophageal cancer from PP1-6. Of these, 109 were treated at 9 clinics
with an RD and 144 in 16 clinics without a RD. In the RD cohort 42.2% of patients
were admitted to the hospital with a LOS of 6.8 days. In the non-RD cohort 45.8% of
patients were admitted to the hospital with a LOS of 9.4 days. TCOC for the 6-month
episode was lower in the RD cohort at $ 39,033 vs the non-RD cohort at $49,359.
There were 0.56 ED and observation visits per patient in the RD cohort and 0.8 ED and
observation visits per patient in the cohort without a RD. Conclusions: Amongst OCM pa-
tients with gastric and esophageal cancers, treatment at a clinic with a RD was associat-
ed with lower TCOC, reduced LOS for patients that were admitted to the hospital and
fewer ED and observational visits. This analysis shows the potential benefit of RD serv-
ices in an outpatient setting and justifies further study. Future prospective studies will
need to evaluate which interventions are most impactful. Research Sponsor: None.

RD
available Patients

Average
TCOC

% patients with hospital
admissions

Average LOS when
admitted

ED and Observational visits per
patient

Y 109 $ 39,033 42.2 % 6.8 0.56

N 144 $ 49,359 45.8 % 9.4 0.8

265 Poster Session

Update analysis: Clinical outcomes following regionalization of gastric cancer
care in a U.S. integrated health care system. First Author: Swee H. Teh,
The Permanente Medical Group, Gastric Cancer Surgery, Northern
California, Oakland, CA
Background: The role of laparoscopic gastrectomy and D2 lymphadenectomy is not
yet fully defined in patients treated with modern perioperative chemotherapy. In
2016, Kaiser Permanente Northern California regionalized gastric cancer care, in-
troducing a regional comprehensive multidisciplinary care team, standardizing stag-
ing and chemotherapy, and implementing laparoscopic gastrectomy and D2
lymphadenectomy for eligible patients with curative-intent surgery. We previously
reported a retrospective cohort study comparing treatments and outcomes before
and after regionalization, including 2-year overall survival. Here we present updated
3-year overall survival. Methods: As we described previously (https://ascopubs.org/
doi/full/10.1200/JCO.21.00480), the study included all 1429 patients with gastric
cancer diagnosed during January 2010 to May 2018, of whom 942 were pre-region-
alization, and 487 were post. Of the 1429, 650 had Stage I-III disease, and 394
patients underwent curative intent gastrectomy. 34.9% received neoadjuvant che-
motherapy, and 18.4 % of patients received laparoscopic gastrectomy in the pre-re-
gionalization period. In contrast, 66.2% received neoadjuvant chemotherapy, and
91.8% received laparoscopic gastrectomy with D 2 lymphadenectomy in the post
regionalization period (p < 0.0001). Lymph node metastasis was noted in 50.7%
and 45.1% pre- and post-regionalization periods, respectively (p = 0.29). Survival
was analyzed using Kaplan-Meier analysis with entry on the diagnosis date, the out-
come on the death date, and censoring on disenrollment or the end of the study. In
this updated analysis, the end of the study was increased by one year to December
31, 2019. Results: The statistical analysis showed no difference in patients’ selec-
tion for surgery between the pre-and post-regionalization period and no change in
the rate of surgical complications. At three years, overall survival among Stage I-III
patients who received surgery was 66.0% in the pre-regionalization cohort and
83.0% in the post-regionalization cohort (p < 0.002), a more significant difference
than was observed at two years. Conclusions: The utilization of laparoscopic surgery
and radical D2 lymphadenectomy in the era of perioperative chemotherapy contin-
ues to demonstrate improved postoperative overall disease survival. Research Spon-
sor: Kaiser Permanente Department of Research.

All stagesa Stages I-III with or without surgerya Stages I-III with surgeryb

Length of study Pre Post Pre Post Pre Post p-value

2 years 32.8 37.3 55.6 61.1 72.7 85.5 0.03

3 years 27.2 29.3 48.7 53.6 66.0 83.0 0.002

266 Poster Session

Risk of metabolic syndrome and fatty liver in gastric cancer survivors: A
propensity score-matched analysis. First Author: Hyojin Park, Department
of Internal Medicine, Gangnam Severance Hospital, Yonsei University
College of Medicine, Seoul, South Korea
Background: With the recent development in cancer treatments, the number of cancer
survivors is rapidly increasing. The aim of this study was to investigate the prevalence
and risk of metabolic syndrome and fatty liver in GC survivors compared with that in
non-cancer (NC) subjects. We also analysed the risk for metabolic dysfunction-associat-
ed fatty liver disease (MAFLD)8 in GC survivors compared with that in NC subjects.
Methods: In this cross-sectional study, participants who visited Gangnam Severance
Hospital from 2014 to 2019 for health check-ups were enrolled. After age- and sex-
matched 1:4 propensity score matching, 119 GC survivors and 476 NC subjects were
included. GC survivors were divided into operated gastric cancer survivors (OpGC) (n =
95) and non-operated survivors (non-OpGC) (n = 24). MetS was diagnosed by metabolic
components and FL was assessed by ultrasonography. Results: MetS was observed in
21.0% of GC survivors and 30.5% of NC subjects, and in 13.7% of OpGC survivors and
50.0% of non-OpGC survivors. FL was observed in 25.2% of GC survivors and 37.6% of
NC subjects, and in 21.1% of OpGC survivors and 41.7% of non-OpGC survivors. After
adjusting for age, sex, MetS risk was significantly lower in OpGC survivors (odds ratio
[OR] = 0.377, 95% confidence interval [CI]: 0.200-0.711, P = 0.003). FL risk was sig-
nificantly lower in OpGC survivors (OR = 0.467, 95% CI: 0.267–0.816, P = 0.007),
but not in non-OpGC survivors, compared with NC subjects. Risk of metabolic dysfunc-
tion-associated fatty liver disease was significantly lower in OpGC survivors (OR =
0.412, 95% CI: 0.233–0.729, P = 0.002) compared with NC subjects. Conclusions:
OpGC survivors showed a lower risk of MetS and FL compared with NC subjects. These
associations can be explored to ensure timely medical intervention in GC survivors.
Research Sponsor: None.

268 Poster Session

Tislelizumab versus chemotherapy as second-line treatment for advanced or
metastatic esophageal squamous cell carcinoma (ESCC, RATIONALE 302):
Impact on health-related quality of life (HRQoL). First Author: Eric Van
Cutsem, University of Leuven (KUL) and University Hospitals
Gasthuisberg, Leuven, Belgium
Background: RATIONALE 302 was a global phase 3 study (NCT03430843) that investigated
tislelizumab (TIS) compared with investigator-chosen chemotherapy (ICC) as second-line
treatment for patients (pts) with advanced or metastatic ESCC, in which TIS demonstrated a
significant and clinically meaningful improvement in overall survival hazard ratio (HR =
0.70 [95% CI 0.57–0.85], P=0.0001), and a favorable safety profile compared with ICC.
Here we assess the HRQoL of pts receiving TIS vs ICC in a pt population that usually experi-
ences HRQoL deterioration. Methods: Adults with advanced or metastatic ESCC whose dis-
ease progressed following prior systemic therapy were randomized 1:1 to either TIS 200 mg
IV every 3 weeks or ICC (paclitaxel, docetaxel, or irinotecan). HRQoL was measured using
the global health status/quality of life (GHS/QoL), physical functioning, and fatigue scores
from EORTC QLQ-C30 and the dysphagia, reflux, eating, and pain scores from the EORTC
QLQ-OES18 from screening through Cycle 6 or until treatment discontinuation (whichever
occurs first) Least-squares mean score change from baseline to Cycles 4 and 6 in HRQoL
scores was assessed using a mixed model for repeated measurements. Time to deterioration
(TTD) for the GHS/QoL score and the symptom scales of the QLQ-OES18 was examined us-
ing the Kaplan-Meier method. Results: Overall, 512 pts (median age 62) were randomized
to TIS (n=256) or ICC (n=256). Compared with ICC, TIS-treated pts had stable GHS/QoL
and fatigue scores as well as less decline in physical functioning at Cycles 4 and 6 (table).
Except for pain, the TIS arm experienced less OES18 symptoms relative to baseline than
the ICC arm. TTD analysis showed pts in TIS arm were at lower risk of worsening dysphagia
(HR = 0.76 [95% CI 0.53, 1.07], P=0.0562) compared with ICC. Conclusions: The analysis
showed that ESCC pts treated with TIS in the second line had a longer maintenance of
HRQoL compared to pts treated with ICC. These results, along with improved survival and
favorable safety profile, suggest TIS represents a potential new second-line treatment option
for pts with advanced or metastatic ESCC. Clinical trial information: NCT03430843.
Research Sponsor: BeiGene, Ltd.

Least-square mean change (95% CI) from baseline to cycles 4 and 6.

Tislelizumab (N=256) ICC (N=256)

Cycle 4 Cycle 6 Cycle 4 Cycle 6

QLQ-C30 GHS/QoL 0.0 (-2.5, 2.4) -0.8 (-3.5, 2.0) -5.8 (-8.8, -2.8) -8.9 (-12.8, -4.9)
Physical functioning -4.0 (-6.3, -1.8) -4.6 (-7.1, -2.1) -6.6 (-9.3, -4.0) -8.9 (-12.1, -5.6)

Fatigue 3.5 (0.4, 6.6) 1.0 (-2.1, 4.2) 11.3 (7.5, 15.1) 6.4 (2.0, 10.9)

QLQ-OES18 Dysphagia 2.7 (-1.7, 7.1) 1.6 (-3.5, 6.6) 7.7 (2.2, 13.2) 1.9 (-5.5, 9.2)
Reflux -2.3 (-4.6, -0.1) -1.8 (-4.7, 1.2) 1.8 (-1.1, 4.7) -1.1 (-5.4, 3.2)

Eating 0.0 (-2.8, 2.8) -0.5 (-3.6, 2.6) 2.7 (-0.8, 6.2) 4.7 (0.3, 9.1)

Pain -1.6 (-3.4, 0.2) -1.4 (-3.9, 1.0) -1.1 (-3.6, 1.3) 0.2 (-3.6, 4.1)

ICC, investigator-chosen chemotherapy.
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First-line treatment with immune checkpoint inhibitors (ICI) for metastatic
gastric and esophagogastric junction (EGJ) adenocarcinoma in Latin
America: Sociedad Latinoamericana de Gastroenterolog�ıa Oncol�ogica
(SLAGO) evidence-based recommendations. First Author: Maria Celeste
Diaz, Instituto A H Roffo, Buenos Aires, Argentina
Background: Gastric and EGJ cancer in Latin America are associated with a high burden
of disease and mortality. Treatment with combination chemotherapy (CT) is the current
standard of care for metastatic disease, but with poor benefit. ICI appears as a new op-
tion in this setting improving survival and no local guidelines have been found address-
ing this issue. Methods:We carried out a comprehensive systematic review up to August
2021 and meta-analysis according to PRISMA guidelines and used the GRADE ap-
proach to summarize each question in evidence tables. Judgments regarding risk of
bias, precision, consistency, directness, and likelihood of publication bias were made
and categorized into 4 levels of evidence’s certainty ranging from very low to high. SLA-
GO formed a guideline panel composed of medical professionals from 6 countries in
Latin America and prioritized 2 relevant questions. We provided de novo recommenda-
tions for the local setting using the Evidence-to-Decision (EtD) frameworks provided by
GRADE to discuss benefits and harms, values and preferences, use of resources, feasi-
bility, acceptability, and equity. Results: The panel agreed on 3 recommendations. For
question 1, regarding the use of CT+ICI vs CT, the global certainty of evidence was rated
as high. For question 2 (CT vs ICI), the global certainty of evidence was rated as low due
to imprecision. The recommendation for question 1 was conditional for the use of CT+I-
CI among the population with CPS > 1 and strong among those with CPS > 5. For ques-
tion 2, the recommendation was conditional against the treatment with ICI, regardless
of CPS score. Concerns about the lack of economic evidence addressing the treatment’s
cost-effectiveness were identified. The panel highlighted the complexity of the Latin
America health systems for the implementation of CT+ICI and its equity impact. Finally,
some research priorities were highlighted (effectiveness in HER2+, CPS 1-4, or MSI-H
tumours). Conclusions: The panel agreed on the net clinical benefit of CT+ICI for select-
ed patients (CPS > 5). Nonetheless, cost-effectiveness data are still lacking, especially
in Latin America. Research Sponsor: Sociedad Latinoamericana de Gastroenterolog�ıa
Oncol�ogica (SLAGO).

270 Poster Session

Proposal of modified textbook outcome for improving the quality of gastric
cancer surgery: A single-center study. First Author: Sara Kim, Department
of Surgery, Seoul National University College of Medicine, Seoul, South
Korea
Background: Gastric cancer is one of the leading causes of cancer-related deaths world-
wide. Since 2014, the national healthcare quality assessment has been implemented
for gastric cancer in Korea, which has the highest incidence. The proportion of early gas-
tric cancer through early detection is high in Korea, and gastric cancer surgery has a
great influence on outcome index. The aim of this study is to find indicators that can im-
prove Textbook outcome (TO) in patients undergoing gastric cancer surgery. Comparing
with Western data, we intended to propose a modified TO (mTO). Methods: Using a pro-
spective clinical database, we included consecutive cases of gastrectomy for primary
gastric cancer between 2014 and 2016. TO was achieved when 10 original indicators
proposed by the DUCA group were satisfied. We propose to adjust the index of the num-
ber of retrieved lymph nodes from 15 to 30 as the modified TO(mTO) indicator for im-
proving the quality of gastrectomy. For comparison with Western data, we calculated
TO, mTO and survival in stage I versus Stage II and III. Results: A total of 2,153 patients
were included. TO was achieved in 80.1 percents by 10 original indicators. Most of the
indicators showed more than 90 percents of TO satisfaction. Five-year survival was sig-
nificantly different between the TO (90.0%) and non-TO (76.1%) groups (P < 0.001).
For 608 patients in stage II and III, TO was 72.9 percents, which was much higher than
the Western publications. Five-year survival were 74.8 percents for the TO group and
56.8 percents for the non-TO group in stage II and III patients. We found that the num-
ber of metastatic lymph nodes increases as the stage increases and even the number of
metastatic lymph nodes in stage IIIC exceeded 19. The modified textbook outcome
(mTO) for stage II and III was 65.3 percents, and five–year survival was significantly dif-
ferent between mTO (74.0%) and mnon-TO (62.1%) groups (P < 0.001). To prevent
R1 resection and minimize the proportion of remnant total gastrectomy, we performed
frozen study examinations of the proximal and distal margins as to ensure high oncologi-
cal safety. Conclusions: Data from a high volume gastric cancer center showed the high
textbook outcome rates. It suggests that the minimum number of lymph node retrievals
should be at least 30, even in advanced gastric cancer, and routine intraoperative frozen
study examination are necessary to increase R0 resection. Research Sponsor: None.

271 Poster Session

Comparative outcomes of minimally invasive and open gastrectomy. First
Author: Jamie Glasser, Florida State University College of Medicine,
Sarasota, FL
Background: Gastric cancer(GC) is associated with significant mortality worldwide. Radi-
cal gastrectomy with lymphadenectomy is considered the only curative option for GC.
Laparoscopic(LG) and more recently robotic(RG) techniques have been developed as a
way to potentially decrease the peri-operative morbidity associated with gastrectomy.
We sought to compare oncologic outcomes with minimally invasive and open techniques
for gastrectomy. Methods: Utilizing the National Cancer Database we identified patients
with gastric cancer who underwent gastrectomy. We then stratified technique, RG, LG,
or OG. Mann-Whitney U and Kruskal were used to compare continuous variables and
Pearson’s Chi-square test was used to compare categorical variables. Unadjusted surviv-
al analyses were performed using the Kaplan-Meier method. Multivariate analysis (MVA)
was performed to identify predictors of survival. A p < 0.05 was considered significant.
Results: We identified 2,530 patients RG, 10,790 in the LG and 25,810 in the OG
group with median ages of 66, 66 and 67 years respectively, p < 0.001. There were
higher numbers of poorly differentiated tumors in the OG 60% compared to RG (49.7%
and LG 49.1%, p < 0.001. Additionally, there were increased numbers of signet ring
GC in the OG 16.7%, compared to 13.8% in the RG and 13.8% in the LG, p < 0.001.
There were higher numbers of early stage GC’s in the RG and LG compared to more ad-
vanced stages (stage II and III in the OG), p < 0.001. RG and LG did demonstrate high-
er numbers of R0 resections 92.8% and 89.9% compared to OG at 85.2%, p < 0.001.
Length of stay was shorter in the RG and LG at 7 (4-10) days compared to 8 days (6-
12) in the OG cohort, p < 0.001. Thirty and 90-day mortality rates were higher in the
OG (4.3% and 8.3%) compared to 2.1% and 4% in the RG and 2.7% and 5.4% in the
LG patients. Median and 5-year survival was higher in the RG (84.7mo and 61%) and
LG (90.3mo and 58%) compared to the OG at 48.3mo and 46%, p = 0.001. When ad-
justed by stage this survival benefit persisted across all stage cohorts (stage 0-1, p =
0.001, stage 2, p = 0.001, and stage 3, p = 0.001). Multivariate analysis revealed that
age, sex, Charlson/Deyo score, tumor location, histology, grade, stage, facility volume,
and neoadjuvant therapy were all predictors of survival. Conclusions: Robotic and laparo-
scopic approaches to gastrectomy demonstrate improved median and overall survival
compared to conventional open approaches. This benefit was demonstrated across all
stages. Research Sponsor: None.

272 Poster Session

Correlation of surgical volume and outcomes with gastrectomy. First Author:
Cassandra Schuster, Florida State University College of Medicine,
Sarasota, FL
Background: Gastric cancer(GC) is associated with significant mortality worldwide. Radi-
cal gastrectomy with lymphadenectomy is considered the only curative option for GC.
Traditionally, these operations are associated with significant morbidity. However, a sig-
nificant proportion of gastric resections are performed at low volume centers. We sought
to compare oncologic outcomes of gastrectomy by surgical volume. Methods: Utilizing
the National Cancer Database we identified patients with gastric cancer who underwent
gastrectomy. We then stratified based upon volume of institution. Low volume(LV) < 10
gastric resections per year, and high volume(HV) > 10 gastric resections per year.
Mann-Whitney U and Kruskal were used to compare continuous variables and Pearson’s
Chi-square test was used to compare categorical variables. Unadjusted survival analyses
were performed using the Kaplan-Meier method. Multivariate analysis (MVA) was per-
formed to identify predictors of survival. All statistical tests were two-sided and p <
0.05 was considered significant. Results: We identified 29,216 patients who underwent
gastrectomy with a median age of 66.5 (18-90) years. There were 21,166 (72%) gas-
tric resections performed at LV centers and 8,050 at HV centers, p < 0.001. Neoadju-
vant therapy was most often utilized in the HV centers at 41.7% vs 24.1% in the LV
centers, p < 0.001. The median number of lymph nodes removed were 19 (13-28) in
the HV and 14 (8-21) in the LV groups respectively, p < 0.001. The R0 resection rates
were 91.1% in high volume centers and 84.6% in the low volume centers p < 0.001.
The length of hospitalization did not differ between groups (median 8 (6-12) days), p =
0.33. The 30-day readmission rates however, were higher in the low volume centers at
6.5% compared to 5.8% in the high volume centers. The 30 and 90-day mortality was
1.7% and 4.1% in the HV and 4.9% and 9.2% in the LV groups, p < 0.001 and p <
0.001 respectively. The median and overall 5-year survival was 83.8mo and 56% in the
HV and 49.4mo and 46% in the LV cohorts, p = 0.001. Multivariate analysis revealed
that age, sex, Charlson/Deyo score, tumor location, histology, grade, stage, facility vol-
ume, and neoadjuvant therapy were all predictors of survival. Conclusions:While the ma-
jority of gastric resections are performed at LV centers, oncologic outcomes, survival
and mortality rates are worse compared to patients who undergo gastric resection at
high volume centers. Gastric resections should be regionalized to high volume centers
to ensure the best surgical and oncologic outcomes. Research Sponsor: None.
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A quality-adjusted time without symptoms or toxicity (Q-TWiST) analysis of
patients in CheckMate 649: Nivolumab plus chemotherapy versus
chemotherapy as first-line treatment for advanced gastric cancer/
gastroesophageal junction cancer/esophageal adenocarcinoma (GC/GEJC/
EAC). First Author: Ryan Sugarman, Memorial Sloan Kettering Cancer
Center, New York, NY
Background: In CheckMate 649 (CM 649), a randomized phase 3 trial of first-line treat-
ment of advanced GC/GEJC/EAC, patients receiving nivolumab combined with chemo-
therapy (NIVO plus chemo) experienced superior overall survival (OS), progression-free
survival (PFS), and maintained their HRQOL for longer duration versus chemo alone. In
this analysis, we combined efficacy and HRQOL data from CM-649 into a single metric,
quality-adjusted time without symptoms of disease progression or toxicity (Q-TWiST), to
compare the net benefits of NIVO plus chemo versus chemo alone. Methods: In this
analysis, OS was partitioned into three health states: time with grade 3/4 toxicity after
randomization and before progression (TOX), time without symptoms of disease progres-
sion or toxicity (TWiST), and time from relapse or progression until death (ie, relapse,
REL). Mean Q-TWiST was determined by multiplying each state’s duration with its utili-
ty (U) (U[TWiST], 1.0; U[TOX], 0.5; U[REL], 0.5). Relative Q-TWiST gains (calculated
as Q-TWiST difference divided by chemo only OS) of ≥ 10% and ≥ 15% were defined as
clinically important and clearly clinically important, respectively, based on established
thresholds for clinical importance in prior Q-TWiST literature. Q-TWiST differences be-
tween treatments were calculated separately for patients whose tumors expressed PD-
L1 CPS ≥ 5 and for all randomized. A threshold utility analysis assessed Q-TWiST differ-
ences by varying the TOX and REL utility between 0 and 1. Results: Compared with che-
mo alone, treatment with NIVO plus chemo was associated with Q-TWiST improvement
of 2.8 months (95% CI 1.0-3.7; relative gain 20.6% [clearly clinically important]) in
patients with PD-L1 CPS ≥ 5, and 1.8 months (95% CI 0.9-2.7; relative gain 12.7%
[clinically important]) in all randomized patients, respectively. Threshold analyses
showed that compared with chemo alone, treatment with NIVO plus chemo was associ-
ated with statistically significant Q-TWiST improvements exceeding minimum clinically
important differences across the full range of TOX and REL utility values. Conclusions:
Among previously untreated patients with GC/GEJC/EAC in CM-649, NIVO plus chemo
significantly improved quality-adjusted survival compared with chemo alone. Q-TWiST
gains with NIVO plus chemo were driven mostly by longer time patients experienced
without symptoms of disease progression or toxicity (TWiST), and were associated with
statistically significant and clinically meaningful gains. These Q-TWiST results provide
further understanding of both a survival and quality of life benefit of NIVO plus chemo
versus chemo alone, and may aid clinicians and patients in management decisions for
this patient population. Research Sponsor: Bristol-Myers Squibb.

274 Poster Session

X versus XELOX versus PF in definitive concurrent chemoradiotherapy
(DCRT) for local-advanced squamous esophageal cancer (ESCC): 2021
update from a multicenter, open-label, randomized III trial, CRTCOESC trial.
First Author: Ruinuo Jia, Henan Key Laboratory of Cancer Epigenetics,
Cancer Hospital, The First Affiliated Hospital, College of Clinical
Medicine, Medical College of Henan University of Science and
Technology, Luoyang, China
Background: PF (5-fluorouracil plus cisplatin) is the standard regimen for local advanced
ESCC with DCRT. CRTCOESC aims to evaluate the effect and safety of X (capecitabine)
regimen versus XELOX (capecitabine plus oxaliplatin) and PF in Chinese local advanced
ESCC with DCRT by randomized, open-label, multicenter designed. Methods: Patients
with ESCC (T2-4N0-2M0) were randomized to 3 groups as X (capecitabine 625mg/m2,
bid d1-5, 6 weeks), XELOX (oxaliplatin: 65mg/m2, d1, 8, 22, 29; capecitabine:
625mg/m2, bid d1-5; 6 weeks), or PF (cisplatin: 75mg/m2 d1, 29, 5-Fu: 750mg/m2

CIV24h d1-4, d29-32), Intensity Modulated Radiation Therapy (IMRT) was delivered by
50Gy/2Gy currently. In addition, quadratic randomize were done within all groups to de-
cide whether 2 cycles chemotherapy adding or not after DCRT. 2-year OS and Grade 3-
5 AEs were the primary endpoints, 2-year PFS and short-term efficacy (STE) as rates of
CR and ORR (CR+PR) (confirmed by gastroscopy biopsy at 16 weeks) were the second-
ary endpoints. Results: 249 pts successfully were accrued from 13 centers during
2014.10-2020.04. All pts were finished DCRT and evaluated STE at 16 weeks. 229
pts were followed up for 2- years. There were no differences between 3 groups on pa-
tients’ baseline characters including age, gender, ECGO score, clinical stage, pathology
grade and smoking. In X, XELOX and PF groups, the 2-year OS were 73.8% (59/80),
74.3% (55/47) and 73.3% (55/75) (P = 0.991), the median OS were 41.43 (3.29),
53.3 (7.686) and 44.6 (4.946) (months, P = 0.896); the incidences of AEs (grade 3-
5) were 24.1% (20/83), 31.8% (28/88) and 43.6% (34/78) (P = 0.03); the 2-year
PFS were 63.7% (51/80), 60.8% (45/74) and 61.3% (46/75) (P = 0.922), the median
PFS were 38.467 (2.965), 39.5 (7.619) and 35.8 (4.435) (months, P = 0.87); the CR
rate were 36.1% (30/83), 36.4% (32/88), and 35.9% (28/78) (P = 0.998), and the
ORR were 73.5%, 79.5%, and 75.6% (P = 0.64), respectively. There were no differ-
ences on OS, PFS and rates of CR and ORR between 3 groups but the incidence of AEs
in X group was the lowest significantly. Subgroup analysis results shown adding 2 cycles
chemotherapy after CRT had both OS and PFS advantages but lacked statistically sig-
nificance. Conclusions: Compared with PF, DCRT with X or XELOX shown lower inci-
dence of AEs and similar OS, PFS and STE. X regimen carried out the lowest AEs
incidence. Adding 2 cycles chemotherapy after DCRT seemly had advantages on OS
and PFS. Clinical trial information: NCT02025036. Research Sponsor: National Natu-
ral Science Foundation of China.
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Multicenter, randomized double-blind placebo-controlled trial of definitive
concurrent chemoradiotherapy plus megestrol acetate/placebo in local-
advanced esophageal cancer. First Author: Ruinuo Jia, Henan Key
Laboratory of Cancer Epigenetics, Cancer Hospital, The First Affiliated
Hospital, College of Clinical Medicine, Medical College of Henan
University of Science and Technology, Luoyang, China
Background: To determine Quality-of-Life (QoL) improvement by Megestrol Acetate (MA)
in local advanced esophageal squamous cell carcinoma (ESCC) with definitive concur-
rent chemoradiotherapy (DCRT). Secondary aims were to examine the safety and the im-
pact of MA on the efficacy of DCRT. Methods: Patients (with previously untreated
T1bN+M0 or T2-4aN0-2M0 ESCC) were randomly assigned at a one-to-one ratio to re-
ceive MA or placebo (blind). All received 5-FU based chemotherapy with concurrent ra-
diotherapy (50Gy/25F). QoL was measured using the European Organisation for
Research and Treatment of Cancer Quality of Life Questionnaire-Core 30 (EORTC QLQ-
C30) questionnaires at pretreatment and 3, 6, 16 weeks of DCRT. The good status (GS)
rate of appetite loss (AL), nausea and vomiting (NV), weight (WT) and performance sta-
tus (PS) were chosen as predefined primary end points. GS defined as the score were ≤
0 for AL or NV and ≥ 0 for WE or PS when the designed time points compared with last
one. Secondary end points were the comprehensive QoL (remaining items of QLQ-C30
changes analysis at 16th week), myelosuppression (MS), and deep vein thrombosis
(DVT). The exploratory end points were the objective response rate (ORR), 1-year overall
survival (OS) and progression-free survival (PFS). Results: 84 completed the follow-up
and were analyzed from which 120 patients randomly assigned. The GS rates of AL (3th

week: P = 0.011; 6th week: P < 0.001; 16th week: P = 0.001), NV (6th week: P =
0.001) and PS (6th week: P = 0.01) were higher in MA than Placebo. There were no sta-
tistical differences between MA and Placebo on WT. At 16th week, the change degree
analysis shown the fatigue was worse in MA than Placebo (p = 0.031). There were no
differences on MS, DVT, ORR, OS and PFS between two arms. Nevertheless the rate of
DVT was slightly higher in MA than Placebo (12.5% vs. 2.8%, P = 0.113). Conclusions:
MA is helpful for ESCC patients receiving DCRT as well as the risk of DVT needed be
careful. Research Sponsor: National Natural Science Foundation of China.
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Safety and early efficacy results of a phase Ib study of nivolumab plus
trastuzumab with S-1/capecitabine plus oxaliplatin for HER2-positive
advanced gastric cancer (Ni-HIGH study). First Author: Daisuke Takahari,
The Cancer Institute Hospital of the Japanese Foundation for Cancer
Research, Tokyo, Japan
Background: Addition of an anti-PD-1 antibody to trastuzumab reportedly enhances
ADCC activity of trastuzumab, leading to an additive antitumor effect. In the KEYNOTE-
811 study, pembrolizumab in combination with trastuzumab plus chemotherapy re-
sulted in a durable response. We investigated the safety and tolerability of nivolumab
plus trastuzumab combined with S-1 or capecitabine (Cape) and oxaliplatin (Ox) for pa-
tients (pts) with HER2-positive advanced gastric cancer (AGC). The safety parts of this
study have already shown that there are no safety concerns (Takahari, et al. ASCO-GI
2021). Methods: This study is an open-label, non-randomized phase 1b study con-
ducted at four centers in Japan to confirm the tolerability of addition of nivolumab to
chemotherapies with trastuzumab in safety part (n = 12) followed by assessing their ef-
ficacy in expansion part (n = 30). Chemotherapy-naïve adult pts with histologically con-
firmed HER2-positive AGC who had measurable lesions were eligible. Pts received
nivolumab (360 mg/body, day 1) and trastuzumab (cycle 1: 8 mg/kg; cycle 2–: 6 mg/kg,
day 1), Ox (130 mg/m2, day 1) in combination with either S-1 (40 mg/m2 bid, days
1–14; cohort 1) or Cape (1000 mg/m2 bid, days 1–14; cohort 2) every 3 weeks until
disease progression or unacceptable toxicity. Initial eligible 12 pts for safety part were
enrolled alternatively to cohort 1 or 2, and patients for expansion part were allocated to
either cohort by investigators’ choice up to 21 patients in each cohort. Safety and short-
term efficacy data during 8 cycles (6 months) were assessed for this presentation. Re-
sults: Between November 2018 and January 2021, a total of 42 pts with HER2-positive
AGC were enrolled (21 pts in each cohort). As of July 31, 2021, 29 pts discontinued
protocol treatment and the rest 13 pts are still on treatment. Of the 29 pts, only 3 pts
(10.3%)discontinued the treatment due to adverse event (AE). AE (≥ G3) occurred in
25 pts (59.5%) including neutropenia in 8 pts (19.0%) and diarrhea in 4 pts (9.5%).
Immune-related AEs (≥ G3) occurred in 7 pts (16.6%) including diarrhea/colitis in 4
pts (9.5%). Median relative dose intensity was 100%, 78%, 73%, 75%, and 75% for
nivolumab, trastuzumab, Ox, S-1, and Cape, and the percentage of dose reduction or
discontinuation within initial 8 cycles were 33%, 33%, 79%, 81%, and 81%, respec-
tively. The ORR was 76.2% (95% CI 60.6-86.9, CR 4.8%, PR 71.4%), and the DCR
was 97.6%. Conversion surgery was performed in 2 pts (4.8%). 6-month PFS rate was
68.7% (95% CI 51.7-81.3). Subset results by the cohorts will be presented at the con-
ference. Conclusions: Nivolumab, trastuzumab and either S-1 or Cape plus Ox was toler-
able and showed acceptable safety and promising early efficacy results in pts with
HER2-positive AGC. Clinical trial information: UMIN000034222. Research Sponsor:
ONO pharmaceutical.
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Effectiveness of third- or later-line therapy in patients with HER2-positive
advanced gastric cancer: Results from an observational retrospective study in
Japan. First Author: Takeshi Omori, Osaka International Cancer Institute,
Osaka, Japan
Background: The real-world effectiveness of third- or later-line (3L+) therapies in pa-
tients (pts) with HER2-positive gastric cancer remains unknown. We report a multicen-
ter, retrospective, observational study at 20 centers in Japan to investigate the
outcomes of 3L+ therapy in pts with HER2-positive advanced gastric/gastroesophageal
junction (G/GEJ) cancer previously receiving trastuzumab (UMIN000040853). Meth-
ods: Pts aged ≥20 years with HER2-positive advanced G/GEJ cancer who were previous-
ly treated with trastuzumab and newly initiated on nivolumab, irinotecan, or trifluridine/
tipiracil monotherapy as 3L+ therapy (Sep 2017 to Mar 2020) were evaluated for over-
all survival (OS), progression-free survival (PFS), duration of response (DOR), time to
treatment failure (TTF), objective response rate (ORR), and disease control rate (DCR).
An exploratory analysis for factors affecting OS was conducted using a multivariate Cox
regression model, with HER2 status as a covariate. Results: The overall analysis popula-
tion was 117 pts (median: age, 71 years; number of prior treatment lines, 2; days since
the initiation of first-line treatment, 431 days). Median (95% confidence interval) OS,
PFS, and TTF were 6.2 months (4.5–8.0), 1.9 months (1.5–2.3), and 1.8 months
(1.5–2.2), respectively, at a median follow-up of 150 days. Outcomes by treatment
groups are shown in the Table. ORR and DCR in 100 pts with evaluable target lesions
were 9.0% and 32.0%, respectively, and median DOR was 8.4 months. A higher neu-
trophil-lymphocyte ratio (≥2.540), Glasgow prognostic score (≥1), ECOG PS (≥2), and
hepatic metastasis significantly impacted OS. Conclusions: The real-world effectiveness
of 3L+ therapies was limited in this study. New HER2 treatment agent is expected to
improve outcomes in pts with HER2-positive G/GEJ cancer. Research Sponsor: Daiichi
Sankyo Company, Limited.

Outcomes by treatment groups.

Median outcome, months (95% CI)
Nivolumab
n=100

Irinotecan
n=12

Trifluridine/tipiracil
n=5

OS 5.3 (4.0–7.6) 9.5 (2.5–24.2) 7.8 (2.6–7.8)

PFS 1.8 (1.5–2.2) 2.7 (1.0–4.2) 5.8 (1.0–5.9)

TTF 1.7 (1.4–2.1) 2.7 (1.0–4.2) 5.8 (1.0–7.2)

CI, confidence interval; OS, overall survival; PFS, real-world progression-free survival; TTF, time to treatment failure.
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The efficacy and safety of neoadjuvant camrelizumab and chemotherapy for
locally advanced thoracic esophageal squamous cell carcinoma. First
Author: Weili Xu, Cancer Hospital of the University of Chinese Academy
of Sciences, Hengzhou, China
Background: To explore the efficacy and safety of neoadjuvant camrelizumab and che-
motherapy for locally advanced thoracic esophageal squamous cell carcinoma (ESCC)
by an open label, single-arm, phase 2 clinical trial (ClinicalTrials.gov, Identifier number:
NCT04506138). Methods: The eligible patients were arranged to receive 2 cycles of
camrelizumab (200mg, day 1) combined with carboplatin (AUC = 5, day 1) and albu-
min paclitaxel (100 mg/m2, day 1, 8). All treatments were given intravenously in 3-
week cycle. Patients underwent surgery within 4-6 weeks after the completion of neoad-
juvant treatment. The primary endpoint was pathologic complete response (pCR), and
secondary endpoints were major pathological response (MPR), safety and feasibility.
The quality of life (QoL) was assessed by the Functional Assessment of Cancer Therapy-
Esophageal (FACT-E) scale and EQ-5D-3L scale. Results: A total of 46 patients were re-
cruited, among whom the clinical stage II, III, and IVa at baseline were 11 (23.9%), 33
(71.7%), and 2 (4.3%), respectively. Forty-five patients completed 2 cycles of neoadju-
vant treatment. One patient received 1 cycle of neoadjuvant treatment and then lost to
be followed up. Eight patients did not receive surgery. Except 1 patient accept explor-
atory surgery, 37 patients (37/46, 80.4%) achieved R0 resection. Eight patients (8/37,
21.6%) had pCR in both primary tumors and lymph nodes. MPR of primary tumors and
lymph nodes was observed in 18 patients (18/37, 48.6%). During neoadjuvant treat-
ment period, all 46 patients presented with treatment-related AEs (TRAEs) of any
grade. Seven patients (7/46,15.2%) experienced grade ≥ 3 TRAEs. One patient suf-
fered grade 5 immune-associated pneumonia. The most common TRAEs were anemia
(32/46, 70.0%), followed by thrombocytopenia (15, 32.6%), leukopenia (14, 30.4%),
neutropenia (13, 28.3%), rash (12, 26.1%), reactive cutaneous capillary endothelial
proliferation (RCCEP) (7, 15.2%). The median interval between the first cycle of neoad-
juvant treatment and surgery was 64 days (range, 56-77 days). Symptom scores in
FACT-E scale were improved by neoadjuvant treatment (t = -2.60, P = 0.01). PD-L1
CPS (< 10 vs ≥ 10), PD-L1 TPS (< 1% vs ≥ 1%) and TMB (split according to top 20%
of TMB value) had no effect on the pCR rate and MPR rate. Conclusions: Neoadjuvant
camrelizumab combined with chemotherapy achieved a promising pathologic response,
which was effective and safe. Meanwhile, neoadjuvant treatment improved QoL of pa-
tients. Some larger multi-center trials are undergoing for further confirmation of efficacy
and safety. Clinical trial information: NCT04506138. Research Sponsor: Foundation of
Diagnosis And Therapy Center of Upper Gastrointestinal Tumor (JBZX-202006).
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Randomized, phase 3 study of second-line tislelizumab versus chemotherapy
in advanced or metastatic esophageal squamous cell carcinoma,
RATIONALE 302: Asia subgroup. First Author: Kuaile Zhao, Department of
Radiation Oncology, Fudan Cancer Hospital, Shanghai, China
Background: In the global Phase 3 study RATIONALE 302 (NCT03430843), tislelizu-
mab (TIS) demonstrated statistically and clinically significant improvement in overall
survival (OS) vs chemotherapy (chemo) (median OS 8.6 vs 6.3 months; HR 0.70, 95%
CI 0.57–0.85; p=0.0001) in patients with advanced or metastatic esophageal squa-
mous cell carcinoma (ESCC). Here, we report data from the Asia subgroup.Methods: Eli-
gible patients who had disease progression after first-line systemic therapy were
randomized 1:1 to receive TIS 200 mg intravenously once every three weeks or chemo
(paclitaxel, docetaxel, or irinotecan) until disease progression, intolerable toxicity, or
withdrawal. The primary endpoint was OS in all randomized patients (Intent-to-treat
population). The key secondary endpoint was OS in patients with PD-L1 Tumor Area
Positivity Score* ≥ 10%; other secondary endpoints included progression-free survival
(PFS), objective response rate (ORR), duration of response (DoR), health-related quality
of life, and safety. Results: Of the 512 randomized patients, 404 (79%) were enrolled
from China, Taiwan, Japan, and Korea and constituted the Asia subgroup (n=201 TIS,
n=203 chemo). At data cut-off (December 1, 2020), median follow-up was 6.9 months
in the Asia subgroup. Median OS was 8.5 months with TIS vs 6.3 months with chemo
(HR 0.73; 95% CI 0.59, 0.90). Median PFS was 1.5 months with TIS vs 1.7 months
with chemo (HR 0.81; 95% CI 0.64, 1.02). TIS resulted in a higher ORR (20.4%
[95% CI 15.1, 26.6] vs 9.4% [95% CI 5.7, 14.2]) and longer median DoR (7.4 vs 4.0
months; HR 0.42, 95% CI 0.21, 0.84) vs chemo. In the safety analysis set (n=201
TIS, n=191 chemo), patients treated with TIS had fewer treatment-related adverse
events (TRAEs) (74.1% vs 95.3%), fewer ≥ Grade 3 TRAEs (19.4% vs 57.1%), fewer
serious TRAEs (15.4% vs 20.9%), and a similar incidence of TRAEs leading to death
(2.5% vs 2.6%) vs chemo. Conclusions: In the Asia subgroup, TIS improved OS and tu-
mor response vs chemo as second-line treatment in patients with advanced or metastat-
ic ESCC and showed a well-tolerated safety profile. These findings were consistent with
published results in the overall population. *The TAP score methodology has been previ-
ously referred to as visually-estimated combined positive score (vCPS) and was previ-
ously presented at the American Society of Clinical Oncology 2021, June 4–8, 2021,
ESMO World Gastrointestinal Congress 2021, June 30–July 3, 2021, and The Chinese
Society of Clinical Oncology 2021, September 25–29, 2021. Clinical trial information:
NCT03430843. Research Sponsor: Medical writing support for the development of this
abstract, under the direction of the authors, was provided by Yasmin Issop, PhD, of Ash-
field MedComms, an Ashfield Health company, and was funded by BeiGene Ltd.
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A randomized phase II trial of paclitaxel plus ramucirumab versus nab-
paclitaxel plus ramucirumab for gastric cancer with peritoneal dissemination
refractory to first-line therapy (WJOG10617G/P-SELECT). First Author:
Kenro Hirata, Division of Gastroenterology and Hepatology, Department of
Internal Medicine, Keio University School of Medicine, Tokyo, Japan
Background: Combination of ramucirumab (RAM) + weekly paclitaxel (PTX) is recom-
mended as a standard second-line therapy for unresectable or recurrent gastric cancer
(GC). A recent phase II trial evaluating nab-PTX and RAM combination showed that
nab-PTX+RAM is promising efficacy and tolerability as well as PTX+RAM. In subgroup
analysis of another phase III trial (ABSOLUTE) comparing different nab-PTX scheduling
with PTX, weekly nab-PTX was especially effective for the patients with peritoneal dis-
semination compared to PTX without RAM combination. Therefore, we hypothesized
that nab-PTX+RAM would be more effective than PTX+RAM for patients with peritoneal
dissemination. Methods: The P-SELECT trial (WJOG10617G) is an open-label random-
ized phase II study evaluating the safety and efficacy of PTX+RAM and nab-PTX+RAM
in GC patients with peritoneal metastasis. Key eligibility criteria were: 1) histologically
proven adenocarcinoma, 2) unresectable or recurrent gastric cancer, 3) peritoneal dis-
semination, 4) intolerance or refractory to first-line therapy including fluoropyrimidines,
5) PS 0–2. Peritoneal dissemination was confirmed by either contrast enema/enterogra-
phy, CT scan, clinical signs, or operative findings (including exploratory laparoscopy).
The primary endpoint was overall survival (OS), and the secondary endpoints were pro-
gression-free survival (PFS), objective response rate (ORR), disease control rate (DCR),
ascites control rate, safety, and neuropathy-specific quality of life. 105 subjects were
required to maintain the power of ≥70% expecting the hazard ratio (HR) of 0.90 in OS.
The study was conducted in 58 centers of the West Japan Oncology Group. Results: A to-
tal of 105 patients (median age 67; M:F 66:39) were randomized (53 patients in
PTX+RAM and 52 in nab-PTX+RAM). Moderate and massive amount of ascites was ob-
served in 39.0% of patients. Median OS was 8.1 months in PTX+RAM and 7.2 months
in nab-PTX+RAM (HR 1.04, 95% confidence interval [CI] 0.67–1.61, P = 0.63). Medi-
an PFS was 5.1 months in PTX+RAM and 3.9 months in nab-PTX+RAM (HR 1.04,
95% CI 0.69–1.56, P = 0.89). The ORR and DCR for PTX+RAM and nab-PTX+RAM
were 20.7% vs. 20.0% (P = 0.99) and 77.4% vs. 63.5% (P = 0.15), respectively. The
ascites control rate was 86.1% in PTX+RAM and 70.3% in nab-PTX+RAM (P = 0.07).
The incidence of grade 3/4 neuropathy was higher in nab-PTX+RAM (7.5% vs 17.6%,
P = 0.14), whereas there was no difference in neuropathy-specific quality of life be-
tween the two groups. The incidence of febrile neutropenia was higher in PTX+RAM
(11.3% vs 5.9%, P = 0.49). Conclusions: The potential difference in efficacies between
nab-PTX+RAM and PTX+RAM was not shown in advanced gastric cancer with peritoneal
dissemination. The results of the pre-planned translational research will be available
soon. Clinical trial information: jRCTs031180022. Research Sponsor: Taiho Pharma-
ceutical Co. Ltd.
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Safety, tolerability, and preliminary antitumor activity of sitravatinib plus
tislelizumab (TIS) in patients (pts) with unresectable locally advanced or
metastatic gastric cancer/gastroesophageal junction cancer (GC/GEJC). First
Author: Zhendong Chen, The Second Hospital of Anhui Medical Hospital,
Hefei, China
Background: Sitravatinib is a selective tyrosine kinase inhibitor targeting TAM and
VEGFR2 that reduces the number of myeloid-derived suppressor and regulatory T cells
and increases the ratio of M1/M2-polarized macrophages. This may help to overcome
an immunosuppressive tumor microenvironment and augment antitumor responses.
TIS, an anti-programmed cell death protein-1 (PD-1) antibody designed to minimize
binding to FccR on macrophages and abrogate antibody-dependent phagocytosis, has
shown activity in pts with multiple advanced solid tumors. This multicohort, Phase 1/2
study assessed the safety/tolerability and efficacy of sitravatinib alone or with TIS (BGB-
900-104; NCT03941873). We report results from the Phase 2 GC/GEJC cohort receiv-
ing sitravatinib plus TIS. Methods: Eligible pts were aged ≥ 18 years, had inoperable lo-
cally advanced or metastatic GC/GEJC, had failed or were ineligible for current standard
of care, must not have received prior immunotherapy, had an ECOG PS of 0–1, and ≥1
measurable lesion (RECIST v1.1). Pts received sitravatinib 120 mg orally once daily
and TIS 200 mg intravenously every three weeks. The primary endpoint was objective
response rate (ORR) (RECIST v1.1; by investigator). Secondary endpoints included du-
ration of response (DoR), disease control rate (DCR), progression-free survival (PFS) (all
per RECIST v1.1; by investigator), and safety and tolerability. Exploratory endpoints in-
cluded overall survival (OS). Results: As of July 12, 2021, 24 pts were enrolled. Median
age was 62.5 years (range: 44–74), 83.3% of pts were male, and 62.5% of pts had re-
ceived ≥ 2 prior lines of systemic therapy. Median study follow-up was 5.2 months
(range: 1.0–8.0); 5 pts (20.8%) remained on treatment. Confirmed ORR was 12.5% in
3 pts (95% CI: 2.7–32.4), all of whom achieved partial responses. DoR was not estima-
ble (95% CI: 3.5 months–NE), DCR was 66.7% (95% CI: 44.7–84.4), and PFS was
3.4 months (95% CI: 2.0–NE). Median OS was not estimable (95% CI: 4.7 month-
s–NE); the landmark OS rate at 6 months was 71.3% (95% CI: 46.1–86.3). Treat-
ment-emergent adverse events (TEAEs) of any Grade/Grade ≥ 3 were reported in
95.8%/50.0% of pts. Serious TEAEs were observed in 45.8% of pts (n = 11). The most
common Grade ≥ 3 TEAEs included hypertension, upper abdominal pain, and respirato-
ry failure (all n = 2; 8.3%). In total, 3 pts (12.5%) experienced ≥ 1 TEAE leading to dis-
continuation of sitravatinib, and 2 pts (8.3%) experienced ≥ 1 TEAE leading to
discontinuation of TIS. Dose reductions of sitravatinib due to TEAEs occurred in 6 pts
(25.0%). Conclusions: The combination of sitravatinib plus TIS showed preliminary anti-
tumor activity, and a manageable safety profile, in pts with pre-treated, advanced GC/
GEJC. Further investigation in this pt population is warranted. Clinical trial information:
NCT03941873. Research Sponsor: Medical writing support for the development of this
abstract, under direction of the authors, was provided by Tamsin Grewal, MSc, of Ash-
field MedComms, an Ashfield Health company, and was funded by BeiGene Ltd.

282 Poster Session

A multicenter randomized phase III study of albumin-bound paclitaxel
combined with S-1 (AS) versus oxaliplatin combined with S-1 (SOX) for first-
line treatment of advanced gastric cancer (GAPSO study). First Author:
Yuhong Dai, Tongji Hospital, Wuhan, China
Background: Albumin-bound paclitaxel has been proven to be an active agent in ad-
vanced gastric cancer, and was approved by PMDA Japan for use as a second-line
treatment of advanced gastric cancer. The aim of this study was to evaluated the ef-
ficacy and safety of AS and SOX in the first-line treatment of advanced gastric can-
cer. Methods: Patients diagnosed with unresectable locally advanced, recurrent or
metastatic human epidermal growth factor receptor type 2 (HER2)-negative gastric
or gastroesophageal junction (GEJ) adenocarcinoma were randomized (1:1) to either
AS group (albumin-bound paclitaxel 260mg/m2 d1 or 130mg/m2 d1, 8; S-1 40 mg
[BSA < 1.25 m2], 50 mg [1.25 ≤ BSA < 1.50 m2] and 60 mg [BSA ≥1.50 m2]
b.i.d. d1-14, every 3wks) or SOX group (oxaliplatin 130mg/m2 d1; S-1 40 mg [BSA
< 1.25 m2], 50 mg [1.25 ≤ BSA< 1.50 m2] and 60 mg [BSA ≥1.50 m2] b.i.d. d1-
14, every 3wks). Primary endpoint was progression-free survival (PFS), secondary
endpoints included overall survival (OS), objective response rate (ORR) and safety.
Results: Between March 2019 and March 2021, 96 patients were enrolled and 85
patients (AS group, n = 43; SOX group, n = 42) who received at least one dose of
study drug and had at least one postbaseline efficacy evaluation were included in
the final analysis. 34 (79.0%) patients in the AS group and 35 (83.3%) in the SOX
group had discontinued treatment. Of these 85 patients, 78.8% had two or more or-
gans involved, 61.2% had peritoneal dissemination, and more than 1/4 had massive
ascites. Patient demographics and disease characteristics were generally balanced
between arms. With median follow-up 15.4 months (95% CI, 8.8-21.9), the medi-
an PFS of AS group vs. SOX group was 9.2 vs.5.1 months (HR = 0.58 [95% CI
0.36-0.96], p = 0.034); and the median OS was 14.4 vs. 15.4 months (HR = 0.73
[95%CI 0.40-1.34], p = 0.375). Tumor response was assessable in 33 patients ac-
cording to RECIST V1.1 in both cohorts, the ORR and DCR were similar in AS vs.
SOX arm (ORR: 54.5% vs. 51.5%, P = 0.805; DCR: 78.8% vs. 78.8%, P =
1.000). The main grade 3 or worse treatment-related adverse events were neutrope-
nia (30.2% vs 23.8%), Leucopenia (11.6% vs 11.9%) and peripheral sensory neu-
ropathy (4.7% vs 7.1%) in AS and SOX group. The study was planned to be
adjusted, due to the widespread use of immunotherapy in first-line treatment of gas-
tric cancer. Conclusions: The results of this study indicated that in previously un-
treated patients with unresectable locally advanced, recurrent or metastatic HER2-
negative gastric or GEJ adenocarcinoma, AS achieved better PFS than SOX, with an
inadequate power. The toxicities were controllable and consistent with previously re-
ported. Clinical trial information: NCT03801668. Research Sponsor: CSPC Phar-
maceutical Group Co., Ltd.
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A phase II study of FOLFOX combined with nab-paclitaxel (FOLFOX-A) in the
treatment of metastatic or advanced unresectable gastric, gastroesophageal
junction adenocarcinoma: Big Ten Cancer Research Consortium—BTCRC-
GI15-015. First Author: Al Bowen Benson, Northwestern Medicine,
Chicago, IL
Background: Doublet platinum or taxane-based therapies are the current standard back-
bone of treatment for advanced gastric/GEJ adenocarcinoma. Previously, anthracycline
based triplets have been aborted due to lack of efficacy and toxicity. We hypothesize
that the combination of FOLFOX and nab-paclitaxel (FOLFOX-A) will have a higher effi-
cacy, a better tolerability, and enhanced patient reported outcomes. Methods: Phase II
single arm trial of FOLFOX + nab-paclitaxel in chemotherapy–naïve unresectable, ad-
vanced gastric/GEJ adenocarcinoma. Nab-paclitaxel 150 mg/m2 · Oxaliplatin 85 mg/
m2 · Leucovorin 400 mg/m2 · 5-FU 2400 mg/m2 over 46-48 hrs every 14 days. Prima-
ry objective was response rate.Evaluable disease according to RECIST v1.1 for solid tu-
mors was required. Her-2 positive gastric tumor patients and those with clinically
significant peripheral neuropathy were excluded. A Simon (1989), optimal two-stage
design was employed. Response rates and Clopper-Pearson confidence intervals are re-
ported. Progression free (PFS) and overall (OS) survival were estimated using the meth-
od of Kaplan-Meier. Results: A 29% response rate was observed in Stage 1 and
therefore the study continued enrolling all planned 39 patients. Median age was 63
(range 20-80) years, 29 (74%) were male, 30 patients now are off treatment due to pro-
gression (17), initiation of alternative therapy (5) and side effects (3). 38 patients
started treatment. Of the 35 patients evaluable for response, 14 (40.0%; 95%CI:
23.9% - 57.9%) had CR/PR as best response, with disease control rate of 80.0%. Pro-
gression-free (PFS) and overall survival (OS) were available for 36 patients, with median
follow-up duration of 20 months (range: 1.9 - 34.45 months). Median PFS was 6.6
months (95%CI: 5.7 – 13.0), with 28.6% (95%CI: 15.2% - 53.9%) 12-month PFS
rate. There were 21 deaths, median OS was 11.0 months (95%CI: 9.6 – 21.7), 12-
month OS rate was 46.6% (95%CI: 30.9% - 70.3%). Treatment-related grade 3–4 tox-
icities included peripheral sensory neuropathy, anemia (18.4% each), decreased neu-
trophil count (15.8%), and diarrhea (7.9%). One patient died due to multi-organ
failure, not treatment-related. 23 patients required dose reductions or discontinuation
of at least 1 component of the 3-drug regimen due to toxicity. Median number of cycles
completed was 4 (range: 0-30). Conclusions: FOLFOX-A has a significant response rate,
expected toxicities, and should be considered for future investigation in combination
with immunotherapy given the recent approvals. Research Sponsor: BIG TEN.
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Ramucirumab and irinotecan in patients with previously treated
gastroesophageal adenocarcinoma: Final analysis of a phase II trial. First
Author: Haeseong Park, Siteman Cancer Center, Washington University
School of Medicine, St. Louis, MO
Background: Ramucirumab, a humanized monoclonal antibody targeting VEGFR2, is
used for treatment of metastatic gastroesophageal adenocarcinoma after disease pro-
gression on first-line chemotherapy. Superior survival outcome is expected when com-
bined with paclitaxel. However, many patients suffer from chemotherapy-induced
peripheral neuropathy after oxaliplatin-containing first-line treatment and are unable to
tolerate paclitaxel. Irinotecan has shown survival benefit as a single agent or in combi-
nation with other agents for treating gastroesophageal cancer, but has not been evaluat-
ed with ramucirumab. We hypothesized that the combination regimen of irinotecan and
ramucirumab administered as second-line treatment for advanced gastroesophageal ad-
enocarcinoma will be better tolerated than ramucirumab and paclitaxel with similar
clinical efficacy. Methods: The primary objective of this multi-institutional, single-arm
phase 2 clinical trial is to determine the progression-free survival (PFS) after disease
progression on up to one line of cytotoxic chemotherapy. Secondary objectives include
objective response rate, overall survival, time to progression, and clinical benefit; and to
evaluate toxicity and tolerability. Patient-derived xenograft and organoid models gener-
ated in a subgroup of patients. Investigation of blood-based angiome profiling and cell-
free DNA are planned. Patients received 8 mg/kg ramucirumab with 180 mg/m2 irinote-
can IV every 14 days. A sample of 40 achieves 85.7% power at a one-sided significance
level of 5% to detect a median PFS of 4 months compared to historic control of 2.5
months assuming the accrual time of 12 months and additional follow-up of 12 months
and using a one-sample log rank test. NCT03141034. Results: Forty patients were en-
rolled from four institutions from December 2017 through May 2021. All patients re-
ceived platinum-based chemotherapy prior to enrollment, 8 patients had HER2 positive
disease, and 6 patients had received an immune checkpoint inhibitor. As of September
2021, median follow up time was 7.7 months. Median PFS was 4.6 months (95% CI
2.7 – 5.4). Of 31 patients evaluable for response, 9 patients (29%) had objective re-
sponses (1 complete response, 8 partial responses) and 5 patients (16%) had stable
disease greater than 6 months. Diarrhea, nausea, vomiting, and neutropenia were com-
mon adverse events; no G3/4 neuropathy was reported. Patient-derived organoid and xe-
nograft models were generated from 9 patient samples, treated in vitro to correlate with
each patient’s disease response. Conclusions: Ramucirumab and irinotecan appears to
be effective and well-tolerated in patients with previously treated gastroesophageal ade-
nocarcinoma. This regimen is now part of standard guidelines and could be a preferred
option for patients after disease progression on first-line chemotherapy. Clinical trial
information: NCT03141034. Research Sponsor: Eli Lilly.
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A randomized phase II trial of preoperative chemotherapy of S-1/CDDP with
or without trastuzumab followed by surgery in HER2 positive advanced
gastric or esophagogastric junction adenocarcinoma with extensive lymph
node metastasis: Japan Clinical Oncology Group study JCOG1301C (Trigger
Study). First Author: Masanori Tokunaga, Gastrointestinal Surgery, Tokyo
Medical and Dental University, Bunkyo-Ku, Tokyo, Japan
Background: The efficacy of trastuzumab has been established for HER2-positive ad-
vanced gastric cancer patients with metastatic disease. However, it remains unclear if
the addition of trastuzumab to preoperative chemotherapy is effective for treatment of
HER2-positive locally advanced gastric cancer. Methods: Eligible patients with HER2-
positive gastric cancer with extensive lymph node metastasis were randomized to preop-
erative S-1/cisplatin (SP) (group A) or SP plus trastuzumab (group B). In both groups,
patients received S-1, 80–120 mg/body, on days 1–14 and cisplatin, 60 mg/m2, on day
1, q21, 3-4 courses. Additionally, in group B, patients received infusions of trastuzu-
mab (first course 8 mg/kg followed by 6 mg/kg, day 1). After gastrectomy, adjuvant che-
motherapy with S-1 was performed for 1 year in both groups. The primary endpoint was
overall survival, and the sample size was planned to be 130 patients in total, expecting
a 10% increase in the 3-year overall survival (70% vs 80%) with a 1-sided alpha of 0.2,
a power of 0.75. Results: The study was terminated in March 2021 due to slow patient
accrual. In total, 46 patients were randomized to either group A (22 patients) or group
B (24 patients). Patient characteristics were well balanced between the groups.
Planned preoperative chemotherapy was completed in 20 patients (90.9%) in group A
and in 23 patients (95.8%) in group B, and R0 resection was achieved in 20 patients
(90.9%) in group A and 22 patients (91.7%) in group B. The incidences of grade 3 or 4
hematological/non-hematological adverse events during preoperative chemotherapy
were 27.3/18.2% in group A and 4.2/8.3% in group B. Objective response rate (CR/PR)
tended to be higher in group B (66.7% [16/24]) than in group A (36.4% [8/22], p =
0.08). Pathological response rate (> grade 1b in Japanese classification, 22.7% [5/22]
vs. 50.0% [12/24], p = 0.07) and the proportion of patients achieving downstage to yp-
Stage 0/I/II (22.7% [5/22] vs. 50.0% [12/24], p = 0.07) were also higher in group B
than in group A. Conclusions: Preoperative chemotherapy with SP plus trastuzumab was
feasible, and tended to show better radiological and pathological response rates. Better
survival outcomes are expected by adding trastuzumab to preoperative chemotherapy
with SP for locally advanced gastric cancer with extensive nodal metastasis. Clinical tri-
al information: UMIN000016920. Research Sponsor: AMED.
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FRONTiER: A feasibility trial of nivolumab with neoadjuvant CF or DCF, FLOT
therapy for locally advanced esophageal carcinoma (JCOG1804E)—Short-
term results for cohorts C and D. First Author: Satoru Matsuda, Department
of Surgery, Keio University School of Medicine, Tokyo, Japan
Background: The standard neoadjuvant chemotherapy (NAC) in Japan for locally ad-
vanced esophageal squamous cell carcinoma (ESCC) consists of CDDP + 5-FU (CF). Re-
cently, neoadjuvant DTX plus CF (DCF) therapy has shown promising efficacy for locally
advanced ESCC. In addition, immune checkpoint inhibitors (ICIs) have demonstrated a
survival benefit in ESCC and potential as an NAC in several cancers, including lung,
breast, skin, and bladder. We previously reported that neoadjuvant CF plus nivolumab
(Nivo) therapy was tolerable and showed promising efficacy for ESCC; however, the effi-
cacy of ICI with DCF as an NAC and the safety of subsequent surgery for ESCC patients
remain unclear. Methods: FRONTiER is a multi-cohort phase I study designed to evalu-
ate the safety and efficacy of ICI combined with NAC in ESCC. The eligibility criteria
were histologically proven ESCC with cT1N1-3M0 or cT2-3N0-3M0 (8th-UICC TNM
classification), patient age of 20-75 years, PS ≤1, and no prior cancer therapies. The
primary endpoint was the incidence of dose-limiting toxicities (DLT) from the initial
dose to the 30th postoperative day. This study contained 5 experimental cohorts: cohort
C received 3 courses of DTX (70 mg/m2), CDDP (70 mg/m2), and Nivo (360 mg/body)
on day 1 and 5-FU (750 mg/m2) on days 1–5 every three weeks. Cohort D received one
administration of Nivo (240 mg/body) 2 weeks before chemotherapy followed by the
same regimen as cohort C. Results: Twelve patients were enrolled in cohort C (n = 6)
and D (n = 6) (median age [range]: 60 [31-74] years, PS 0/1: 11/1, clinical stage I/II/
III/IVA: 2/2/7/1). Only one patient in cohort D developed DLT (grade 3 dyspnea and
rash); no other DLT were seen. Grade ≥3 adverse events were neutropenia (n = 1), leu-
kopenia (n = 7), anorexia (n = 3), hyponatremia (n = 2), febrile neutropenia (n = 1),
nausea (n = 1), and lymphopenia (n = 1) during NAC, and lung infection (n = 2), perito-
neal infection (n = 1), anemia (n = 1), lymph leakage (n = 1), vagal reflex (n = 1), dys-
pnea (n = 1), rash (n = 1), septic shock (n = 1), pleural effusion (n = 1), and
pneumatosis intestinalis (n = 1) during the postoperative period. No treatment-related
deaths were observed. All patients received 3 courses of NAC, and 11 patients (91.7%)
achieved an R0 resection without treatment interruption. One patient (16.7%) in cohort
C and 3 patients (50.0%) in cohort D achieved pathological complete responses. Con-
clusions: Neoadjuvant DCF + Nivo with/without prior Nivo administration followed by
surgery for locally advanced ESCC was well tolerated and showed an extremely promis-
ing efficacy. Clinical trial information: NCT03914443. Research Sponsor: Ono Pharma-
ceutical Co. Ltd.
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A multicenter, open-label phase II trial of second-line apatinib plus irinotecan
in patients with advanced gastric cancer. First Author: Jianjun Peng, The
First Affiliated Hospital of Sun Yat-sen University, Guangzhou, China
Background: The best choice of second-line chemotherapy regimen for patients with ad-
vanced gastric cancer is still debated. Anti-VEGF target therapy is proven to be effective
both in second and third line settings. Apatinib, a highly selective VEGFR2 inhibitor,
has been demonstrated to be efficacious and well-tolerated for third line of treatment in
gastric cancer. The aim of this study is to evaluate the safety and efficacy of apatinib in
combination with irinotecan in the second line treatment of advanced gastric cancer.
Methods:With the expectation of improving PFS to 4.4m, this investigator-initiated, sin-
gle arm, multi-center, registered phase II prospective study was designed to enroll 62
eligible patients diagnosed with advanced gastric cancer. Each participant was ex-
pected to receive chemotherapy plus apatinib (irinotecan 1800mg/m2, d1, Q2W; apati-
nib 500mg po qd). The severity of side effects was established according to Common
Terminology Criteria for Adverse Events (CTCAE),Version 4.0. Efficacy assessed every
three cycles (6 weeks) during the study. The primary endpoint was PFS. The secondary
endpoint was OS, ORR, and DCR. The tumor response was determined according to RE-
CIST 1.1 criteria. Results: Baseline characteristics (FAS population): From March 2019
to April 2021, 31 patients from 4 centers in Guangdong province were enrolled. Among
them, 28 are eligible for analysis. There are 16 females and 15 males, median age 55
years old. Safety: 82.4% patients reported adverse events (AEs). The incidence of grade
3-4 AEs was 52.9%. Main 3-4 AEs were neutropenia (32.4%), leucopenia (17.6%), an-
orexia (8.8%), hypoalbuminaemia (8.8%), thrombocytopenia (5.9%), nausea (5.9%).
Efficacy: By Aug 31th, 2021, 28 patients were evaluable for response and survival, 1 of
them achieved complete response (CR), 10 of them achieved partial response (PR),
8 achieved stable disease (SD), and 9 experienced progression disease (PD). The ORR
is 35.48%, the DCR is 61.29%. Median PFS is 4.40m, median OS is 6.64m. Conclu-
sions: Adding apatinib to irinotecan chemotherapy as the second line treatment would
be well tolerant in patients with advanced gastric cancer. This indicated the combina-
tion could be a potential treatment option for patients with advanced gastric cancer.
Clinical trial information: ChiCTR1900021377. Research Sponsor: None.
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Usefulness of an S-1 dosage formula: An exploratory analysis of randomized
clinical trial (JCOG1001). First Author: Takeshi Kawakami, Division of
Gastrointestinal Oncology, Shizuoka Cancer Center, Shizuoka, Japan
Background: Although the S-1 dose is determined by body surface area (BSA), its blood concentra-
tion and adverse events are affected by renal function. One study had reported the clinical utility of
an S-1 dosage formula for calculating the dose for target blood concentration based on renal func-
tion (Booka E. Gastric Cancer 2016;19:876-86.). The present study aimed to explore the useful-
ness of this formula in adjuvant chemotherapy for gastric cancer. Methods: Ad hoc analyses was
performed using data from patients enrolled in a phase III trial, JCOG1001, to evaluate the role of
bursectomy for resectable advanced gastric cancer. In the abovementioned trial, patients with stage
II/III received adjuvant S-1 chemotherapy based on BSA. The present study calculated the S-1 dose
using the following formula: 1447.8 * (14.5+0.301*CLcr+8.23*SEX [male=1, female=0])*BSA
(mg/day). Patients were divided into three groups, overdosed (OD), equal dosed (ED), and under-
dosed (UD), by comparing the initial dosage administered with that recommended by the formula.
Results: Among the 686 eligible pts, 324, 304, and 58 were respectively classified as OD/ED/UD,
with the following characteristics: median age, 67.5/64/53.5 years; men 188/229/57 (58%/75%/
98%); undifferentiated type, 168/172/38 (52%/57%/66%); and pStage III, 212/200/41 (65%/
66%/71%). Median relative dose intensity in OD/ED/UD pts was 93.8%/108.8%/75.0% based on
the formula-recommended dose. The planned adjuvant S-1 therapy was completed in 69%/74%/
74%, dose reduction and treatment schedule alteration were required in 31%/21%/9% and 20%/
17%/9%, and treatment was terminated due to adverse events in 25%/18%/12%. The 5-year re-
lapse-free (RFS) and overall survival (OS) OD/ED/UD patients were 66.6%/69.2%/74.0% and
77.0%/74.3%/77.3%, in pStage II 80.2%/85.6%/93.8% and 88.3%/90.1%/100%, and pStage
III 59.6%/60.4%/65.8% and 67.0%/70.0%/67.7%, respectively. OD pts had significantly higher
incidences of grade 3 or higher anemia, thrombocytopenia, diarrhea, stomatitis than ED and UD
pts. Conclusions: Despite no difference in survival, this formula improved treatment compliance in
OD patients receiving adjuvant S-1 chemotherapy for gastric cancer. Research Sponsor: None.

Equal dosed
N=304

Overdosed
N=324

Underdosed
N=58

RFS

HR (95% CI) 1 0.914
(0.700-1.193)

0.786
(0.471-1.311)

OS

HR (95% CI) 1 0.911
(0.682-1.217)

0.794
(0.452-1.393)

Hematological
(≥ Grade 3)

2-sided P
by trend test

Neutropenia
* 1 missing

46 (15.2%)* 53 (16.4%) 3 (5.2%) 0.0804

Anemia 5 (1.6%) 13 (4.0%) 0 (0%) 0.0241

Thrombocytopenia 0 (0%) 6 (1.9%) 0 (0%) 0.0182

Non-hematological
(≥ Grade 3)

2-sided P
by trend test

Fatigue 4 (1.3%) 9 (2.8%) 0 0.0821

Diarrhea 7 (2.3%) 18 (5.6%) 0 (0%) 0.0079

Nausea 1 (0.3%) 2 (0.6%) 0 0.4476

Stomatitis 1 (0.3%) 7 (2.2%) 0 0.0297

Anorexia 7 (2.3%) 28 (8.6%) 0 (0%) <0.0001
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Correlation of combined positive score of PD-L1 expression and clinical
efficacy for advanced esophageal squamous cell carcinoma treated with
nivolumab monotherapy. First Author: Hayato Mikuni, Division of
Gastroenterology and Hepatology, Department of Internal Medicine, The
Jikei University School of Medicine, Tokyo, Japan
Background: Based on the results of the ATTRACTION-3 trial, nivolumab has shown su-
periority compared to taxane monotherapy as second-line treatment for advanced
esophageal squamous cell carcinoma (ESCC) patients (pts). However, the PD-L1 ex-
pression by tumor proportion score (TPS) did not obviously correlate to the efficacy. In
contrast, PD-L1 expression by combined positive score (CPS) was used as a companion
diagnosis for pembrolizumab in ESCC. There are little data on CPS with nivolumab in
ESCC. Methods: We retrospectively reviewed the medical records of the pts with ESCC
who received nivolumab monotherapy in our hospital. The CPS before nivolumab was
evaluated by 22C3 antibody. We evaluated the correlation of CPS and clinical efficacy
of progression-free survival (PFS), overall response rate (ORR), disease control rate
(DCR) by using Cox proportional regression model and Fisher’s exact test. Results:
Eighty-seven pts were selected for this analysis with a median follow-up time of 7.9
(1.2-84.1) months. Thirty pts (34.5%) had CPS < 10, and 57 patients (65.5%) had
CPS≥10. Between two groups, the characteristics were as follows; median age (range):
62 (35-85) and 66 (46-85) years, PS 0: 20.0/36.8%, prior taxane: 50.0/40.4%, prior
radiotherapy: 86.7/77.2%, respectively. The median PFS (95%CI) were 1.8 (1.2-2.8)/
2.6 (1.8-33.8) months (HR: 0.85 [0.52-1.38], p = 0.50). The ORR/DCR were 21.1/
31.6% in CPS < 10 group, and 22.2/57.8% in CPS≥10 group, and there was no statis-
tical significance, respectively (p = 1.0/0.10). In multivariate analysis, only higher age
was the favorite factor for PFS. From the result with another cut-off level of CPS, the
proportion of CPS≥1/CPS≥20 was 90.8/36.8%. The HR of multivariate analysis with
CPS≥1/CPS≥20 was 1.24/0.73, respectively. Conclusions: There was a trend toward
better PFS with a higher cut-off point of CPS. CPS had the potential to be a biomarker
even for nivolumab for advanced ESCC pts. Research Sponsor: None.
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Trends in long-term survival after liver resection for gastric cancer liver
metastasis: Analysis of a single-center experience over 28 years. First
Author: Hiromichi Ito, Division of Hepatobiliary and Pancreatic Surgery,
Cancer Institute Hospital, Japanese Foundation for Cancer Research,
Tokyo, Japan
Background: While systemic chemotherapy for gastric cancer has evolved significantly in
the last decade, the role of surgery for liver metastasis remained controversial. The aims
of this study were to examine the trend in outcomes of patients with gastric cancer liver
metastasis (GCLM) undergoing resection at our center, and to define the optimal selec-
tion criteria for resection. Methods: One hundred and twenty-two consecutive patients
who underwent liver resection for GCLMs with curative intent at our institution from
1993 through 2021 were included. The patients were grouped into 2 eras: era I, 1993
to 2010; era II, 2011 to 2021. Our criteria for liver resection included absence of extra-
hepatic disease, and the limited number of liver metastasis (often 3 or less). Median fol-
low-up was 34 months for all and 71 months for the survivors. Results: There were 63
patients in era I and 59 in era II. The patients in era II received chemotherapy prior to
liver resection more often (68% vs 41%, p = 0.004), and their primary tumor was less
advanced (T3/4; 66% vs 85%, p = 0.021) with less regional lymph node metastasis
(median No. of positive nodes; 4 vs 1, p = 0.034) compared to those in ear I. Median
and 5-year disease-specific survival (DSS) were better in era II (not reached, 55%) than
in era I (35 months, 35%, p = 0.025). In the multivariate analysis for the entire cohort,
elevated CEA (> 50 ng/ml), primary T4, and primary at the proximal stomach emerged
as independent factors associated with shorter DSS. Number of these risk factors are
highly predictive for long-term survival; among the patients without or with a single fac-
tor alone, 5-year DSS was 50%, whereas none of those with multiple risk factors sur-
vived beyond 5 years (p< 0.0001). Conclusions: Long-term outcomes for patients with
oligo-GCLM has improved in the modern chemotherapy era. Liver resection should be
considered unless they carry multiple risk factors. Research Sponsor: None.
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Efficacy and toxicity of neoadjuvant immune checkpoint inhibitors in
resectable gastric cancer: A meta-analysis and systematic review. First
Author: Song Li, Qilu Hospital of Shandong University, Jinan, China
Background: Immune checkpoint inhibitors (ICI) have made significant breakthroughs in
late-stage gastric cancer. It is an attractive issue whether ICIs also function in the neo-
adjuvant setting.Methods: A systematic review was performed using combined terms re-
lated to “stomach cancer”, “gastric cancer”, “gastroesophageal cancer”, “immune
checkpoint inhibitor”, “PD-1”, “PD-L1” and “neoadjuvant” in PubMed and annual
meeting of ASCO, ASCO GI, ESMO, and ESMO GI from 2019 to 2021. Complete patho-
logical response (CPR) rates, major pathological response (MPR) rates, R0 resection
rates, and side effects were pooled and analyzed. MPR was defined as ≤10% viable tu-
mor cells and included CPR. Study outcomes were pooled using the function META-
PHOR in the META package in R.3.6.1. The I2 and P statistics were used to evaluate
heterogeneity among studies. Funnel plots were used for publication bias assessment.
Results: A total of 13 phase I/II clinical trials, including 332 resectable gastric cancer
(T2-4 or N+) patients with neoadjuvant ICI-containing treatments, were collected. The
pooled rates of CPR, MPR, and R0 resection were 0.16 (95% credible intervals (CI),
0.12-0.22), 0.36 (95% CI, 0.24-0.51), and 0.97 (95% CI, 0.94-0.99), respectively.
As a comparison, outcomes from 25 studies on neoadjuvant chemotherapy were also
pooled, with rates of CPR 0.08 (95% CI, 0.06-0.11), MPR 0.22 (95% CI, 0.19-0.26),
and R0 resection 0.84 (95% CI, 0.80-0.87). Besides, the overall grade 3 or higher tox-
icity rates were 0.24 (95% CI 0.03-0.54) vs. 0.28 (95% CI 0.13-0.47) in ICI-based
treatment and chemotherapy groups. Stratified by treatment strategies, ICI alone
showed the lowest efficacy (CPR 0.07, 95% CI 0.02-0.19 and MPR 0.16, 95% CI
0.03-0.29). Addition of chemotherapy to ICI promoted the CPR (0.15, 95% CI 0.10-
0.22) and MPR (0.36, 95% CI 0.22-0.50). Further addition of radiotherapy displayed
the highest CPR (0.35, 95% CI 0.21-0.52) and MPR (0.74, 95% CI 0.54-0.93). Only
four trials reported the outcomes of dMMR/MSI-H patients, with superior CPR (0.39,
95% CI 0.20-0.62) and MPR (0.82, 95% CI 0.82-1.00), while those of pMMR/MSS
patients were 0.05 (95% CI 0.00-0.13) and 0.20 (95% CI 0.20-0.31) respectively,
among which 2 trials used ICI only. Conclusions: Neoadjuvant ICI plus chemotherapy/ra-
diotherapy, instead of ICI alone, has better pathological responses and R0 resection
rates than chemotherapy. dMMR/MSI-H is a superior biomarker for neoadjuvant ICI
therapy for resectable gastric cancer. The value or biomarker of immunotherapy in
pMMR/MSS patients remains exploring. Research Sponsor: None.

ICI-based therapy Chemotherapy

CPR rate (95% CI) 0.16 (0.12-0.22) 0.08 (0.06-0.11)

MPR rate (95% CI) 0.36 (0.24-0.51) 0.22 (0.19-0.26)

R0 resection rate (95% CI) 0.97 (0.94-0.99) 0.84 (0.80-0.87)

Grade ≥ 3 toxicity (95% CI) 0.24 (0.03-0.54) 0.28 (0.13-0.47)
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DKN-01 and tislelizumab± chemotherapy as a first-line (1L) and second-line
(2L) investigational therapy in advanced gastroesophageal adenocarcinoma
(GEA): DisTinGuish Trial. First Author: Samuel J Klempner, The Angeles
Clinic and Research Institute, Los Angeles, CA
Background: Despite recent approval of anti-PD-1 antibodies as 1L therapy in HER2(-) ad-
vanced GEA, benefit remains modest and limited largely to PD-L1(+) patients (pts), primarily
those with combined positive scores (CPS) ≥5. Thus novel therapeutic approaches are needed
for this pt population. DKN-01 is a targeted anti-DKK1 mAb which has demonstrated improved
clinical outcomes in pts with elevated tumoral DKK1 expression, a subset of pts with more ag-
gressive disease and shorter overall survival. Methods: DisTinGuish (NCT04363801) is a Phase
2a single arm 2-part trial; Part A investigated DKN-01 (D) + tislelizumab (TS) + CAPOX as 1L
therapy for pts with advanced HER2(-) GEA regardless of DKK1 status; Part B investigated two
dosing cohorts of D (300 mg and 600 mg) + TS as 2L therapy for DKK1-high advanced GEA
pts. Primary objective was to examine safety and tolerability and secondary objectives evaluat-
ed multiple efficacy endpoints including overall response rate (ORR) in a modified intent to
treat (mITT) population (>1 dose D). Results: Forty-nine pts enrolled between 01 Sept 2020
and 15 Sept 2021; 25 pts in Part A and 24 pts in Part B (D-300 mg). Key clinicopathologic
features and efficacy outcomes are shown in Table. The most common D-related AEs were low
grade (G1/2) fatigue, nausea, and diarrhea. Nine pts had D-related ≥G3 toxicities, elevated
AST/ALT, elevated alkaline phosphatase, hypophosphatemia, hyponatremia, lymphopenia,
neutropenia, diarrhea, vomiting, fatigue all occurring in 1 pt and pulmonary embolism in 2 pts
(one G5 event). No new safety signals were observed in Part A or B1. Duration of response
(DoR), median PFS and median OS have not been reached for Part A. Last pt enrolled in Part
B1 on 15 Sept 2021. Conclusions: The combination of D/TS + CAPOX represents a well-tolerat-
ed, active 1L combination, particularly for DKK1-high patients consistent with the proposed
mechanism of action. Activity appears to be independent of PD-L1 status. Part B1 is aligned
with biomarker enrichment and efficacy and biomarker data will be presented along with up-
dated Part A efficacy data. Clinical trial information: NCT04363801. Research Sponsor: Leap
Therapeutics.

Part A
1L D/TS + CAPOX

Part B1
2L D/TS

Overall
(n=25)

DKK1-high
(n=12)

DKK1-low
(n=9)

DKK1-unknown
(n=4)

DKK1-high
(n=24)

Age (median, yrs) 61.0 62.5 56.0 65.0 61.0

United States/South Korea 25/ – 12/ – 9/ – 4/ – 10/ 14

ECOG PS: 0/ 1 14/ 11 6/ 6 5/ 4 3/ 1 10/ 14

Gastric/ GEJ 8/ 17 4/ 8 2/ 7 2/ 2 15/ 9

DKK1 RNAscope H-score, median 39.0 70.0 11.0 N/A 110.0

PD-L1 (vCPSa) n=22 n=12 n=9 n=1 n=16

<5 16 8 7 1 10

≥5 6 4 2 0 6

Median duration on study
(months; min, max)

6.8 (1.4, 11.4) 5.4 (1.4, 10.7) 6.8 (3.8, 11.4) 6.3 (1.5, 10.3) N/A

ORR (RE mITTb), % 71c 100 56 33 N/A

avCPS: visually-estimated Combined Positive Score bResponse evaluable (RE) mITT (had post baseline imaging and received > 1 dose
DKN-01) cn =21: Not included: 3 non-mITT, 1 mITT NE N/A- not available Based on data as of 15 Sep 2021
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Nab-paclitaxel plus sintilimab as second-line therapy for advanced or
metastatic gastric or gastroesophageal junction adenocarcinoma (G/GEJA):
Preliminary results from an open-label, single-arm, phase 2 study. First
Author: Zhichao Jiang, Department of Medical Oncology, National Cancer
Center/National Clinical Research Center for Cancer/Cancer Hospital,
Chinese Academy of Medical Sciences and Peking Union Medical
College, Beijing, China
Background: Anti-PD-1 antibody showed some efficacy but was not superior to mono-
chemotherapy in the second line (2L)-treatment of advanced or metastatic G/GEJA. The
combination of chemotherapy and anti-PD-1 antibody has been demonstrated to have a
synergistic effect. Nab-paclitaxel (nab-PTX) was one of the most common used 2L-regi-
mens in Asia. Therefore, we aimed to assess efficacy and safety of nab-PTX plus sintili-
mab in patients (pts) with advanced G/GEJA in this study. Methods: This was an open-
label, single-arm, phase 2 study undertaken at the National Cancer Center of China. Eli-
gible patients were aged 18 to 75 years old with histological or cytological diagnosis of
G/GEJA, had an ECOG PS of 0 or 1 and measurable disease according to the RECIST v
1.1 after 1L-chemotherapy with fluoropyrimidine and platinum. Patients received nab-
PTX (125mg/m2, d1 & d8, ≤ 6 cycles) and sintilimab (200mg, d1, ≤ 2 years) every 3
weeks. The primary endpoint was objective response rate (ORR). The threshold 2L-ther-
apy ORR was set to 13% and the expected ORR was 30%. Results: From Nov 4, 2019,
to Sep 15, 2021, 36 pts were enrolled and 31 pts were eligible for response assess-
ment. Median age was 58y and 58.1% were men. Median follow-up time was 7.8
months (95% CI 3.299-12.301). ORR was 41.9%. One patient (pt) achieved complete
response and 12 pts acquired partial response. Disease control rate was 83.9%. Median
progression free survival was 5.2 months (95%CI 3.556-6.848). The most common
treatment-related adverse events (TRAEs) of grade 3-4 were neutropenia (19.4%), leu-
kopenia (9.7%), aspartate aminotransferase increased (9.7%), thrombocytopenia
(3.2%) and fatigue (3.2%). No treatment-related deaths occurred. The potential im-
mune-related adverse events (irAEs) were hypothyroidism (3 pts [9.7%]), pneumonia (1
pt [3.2%]), myocardial enzyme elevation without any syndrome (1 pt [3.2%]) and isolat-
ed ACTH deficiency (1 pt [3.2%]). Most of the potential irAEs were grade 1 or 2. Only
one patient developed grade 3 colitis. Furthermore, 3 pts (9.7%) with diabetes devel-
oped hyperglycemia of grade 3 and 1 pt (3.2%) endured acute myocardial infarction
who had a history of coronary heart disease. Conclusions: Second-line nab-PTX plus sin-
tilimab showed promising anti-tumour activity with a manageable safety profile in pts
with advanced or metastatic G/GEJA preliminarily. These results warrant further accrual
and evaluation. This study is still recruiting. Clinical trial information: NCT04140318.
Research Sponsor: Innovent Biologics and CSPC Ouyi Pharmaceutical Co. Ltd. Clinical
trial information: NCT04140318. Research Sponsor: Innovent Biologics and CSPC
Ouyi Pharmaceutical Co. Ltd.
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Perioperative sintilimab combinationwith SOX for resectable locally advanced
gastric/gastroesophageal junction cancer(GC/GEJC): Initial findings of a
single-arm phase II trial. First Author: Xuewei Ding, Department of Gastric
Surgery, Tianjin Medical University Cancer Institute and Hospital,
Tianjin, China
Background: Perioperative treatment is very important to improve long-term survival for
gastric/gastroesophageal junction cancer(GC/GEJC), The RESOLVE study showed that
perioperative-SOX have a clinically meaningful improvement in patients with locally ad-
vanced GC/GEJC who had D2 gastrectomy. Adding PD-1 inhibitor to the chemotherapy
have shown significant clinical benefits in first-line treatment of GC/GEJC. This trial was
designed to assess the feasibility and efficacy of this combination in perioperative treat-
ment of resectable locally advanced GC/GEJC. Methods: This is a prospective, single-
arm, single-center phase II study. Patients of histopathology confirmed locally advanced
GC/GEJC, with clinical stage II-IV A per AJCC8th, ECOG PS 0-1, were enrolled and
treated with 3 cycles of preoperative sintilimab (200mg, iv, d1) and SOX (oxaliplatin
130mg/m2, iv, d1 and S-1 40-60mg, po, bid, d1-14) every 3 weeks, and 12 months of
postoperative sintilimab (200mg, iv, d1) and S-1 (40-60mg, po, bid, d1-14) every 3
weeks. The primary endpoint was 2-year DFS rate. The second endpoints were pCR,
MPR, R0 resection rate, safety and 3-year OS. Results: As of June 2021, 21 patients
were enrolled, with median age 56 years (range 31-72 years), males 10 (47.6%), cT2/
3/4a/4b 2(9.5%)/0/16(76.2%)/3(14.3%), cN1/N2 7(33.3%)/14(66.7%) and GC/
GEJC 14(66.7%)/7(33.3%). All 21 patients had completed gastrectomy. 7 patients
(33.3%) achieved pathological complete response (pCR), 8 patients (38.1%) had major
response (TRG 0-1) and 21 patients (100%) achieved R0 resection. Common TRAEs
were anemia (38.1%), lymphopenia (28.6%), neutropenia (19.0%), leukopenia
(14.3%), ALT increase (9.5%), AST increase (4.8%), thrombocytopenia (4.8%). Grade
3 or more TRAEs included anemia (9.5%). There were no severe complications and
death related to the operation. The median postoperative hospital stay was 10 days
(range 7-41 days). Conclusions: Adding sintilimab to the chemotherapy resulted in an
encouraging pCR and MPR as perioperative treatment for resectable locally advanced
GC/GEJC, and safety was manageable. A Phase II randomized study is ongoing. Clinical
trial information: ChiCTR2100043572. Research Sponsor: Wu Jieping Medical
Foundation.
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Dose-escalation and dose-expansion study of trastuzumab deruxtecan
(T-DXd) monotherapy and combinations in patients (pts) with advanced/
metastatic HER2+ gastric cancer (GC)/gastroesophageal junction
adenocarcinoma (GEJA): DESTINY-Gastric03. First Author: Yelena Y.
Janjigian, Memorial Sloan Kettering Cancer Center, New York, NY
Background: T-DXd is an antibody-drug conjugate composed of a humanized anti-HER2
monoclonal antibody, a tetrapeptide-based cleavable linker, and a topoisomerase I inhibitor
payload. T-DXd is approved for HER2+ advanced/metastatic GC/GEJA after a prior trastuzu-
mab-based regimen (US/Israel) and GC after chemotherapy (Japan). In DESTINY-Gastric01,
T-DXd showed improved efficacy vs standard chemotherapy in Japanese and Korean pts (≥2
prior therapies) with advanced HER2+ GC/GEJA. Preclinical data of T-DXd combinations
suggest encouraging antitumor activity. DESTINY-Gastric03 is the first study of T-DXd com-
binations in GC/GEJA. Methods: DESTINY-Gastric03 (NCT04379596) is a 2-part, phase
1b/2, multicenter, open-label, 3+3 dose-escalation (part 1) and -expansion (part 2) study in
advanced/metastatic HER2+ GC/GEJA. In part 1, pts with locally confirmed HER2+ GC/
GEJA (IHC 3+ or IHC 2+/ISH+) who progressed on/after ≥1 prior therapy including a trastu-
zumab-containing regimen received T-DXd intravenously (IV) every 3 weeks + assigned com-
bination. Primary objectives were safety and recommended phase 2 dose (RP2D).
Preliminary antitumor activity was a secondary objective; confirmed objective response rate
(ORR) was a secondary endpoint. We report the T-DXd + fluoropyrimidine cohorts. Results:
In part 1, 15 pts were assigned to T-DXd + IV 5-fluorouracil (5-FU) and 10 pts to T-DXd +
oral capecitabine (Cap). In addition to trastuzumab, all pts had received prior treatment
with 5-FU and/or Cap and a median of 2 (range, 1-5) prior lines of therapy. The most com-
mon grade ≥3 AEs (%) were anemia (33), decreased neutrophil count (33), nausea (13),
and stomatitis (13) with T-DXd + 5-FU and decreased neutrophil count (40), anemia (30),
and nausea (20) with T-DXd + Cap. Starting doses were T-DXd 5.4 mg/kg + 5-FU 800 mg/
m2 and T-DXd 5.4 mg/kg + Cap 1000 mg/m2 twice daily (BID). There were 2 dose-limiting
toxicities of grade 3 stomatitis with T-DXd 6.4 mg/kg + 5-FU 800 mg/m2; this exceeded the
maximum tolerated dose and was discontinued. RP2Ds were T-DXd 6.4 mg/kg + 5-FU 600
mg/m2 and T-DXd 6.4 mg/kg + Cap 1000 mg/m2 BID. Preliminary confirmed and confirmed
+ unconfirmed ORR at the RP2D for T-DXd + Cap were 3/7 and 5/7, respectively; 3/3 pts at
the starting dose of T-DXd + Cap had confirmed ORR. ORR data for T-DXd + 5-FU are not
yet mature. Conclusions: In the first T-DXd + fluoropyrimidine combination study in HER2+
GC/GEJA, preliminary part 1 results suggest tolerability and feasibility of the RP2Ds for T-
DXd + 5-FU and T-DXd + Cap. Preliminary ORR with the T-DXd + Cap RP2D (n = 7) showed
efficacy with this combination in heavily pretreated, trastuzumab- and fluoropyrimidine-re-
fractory, HER2+ GC/GEJA. This study is ongoing, with further combinations and follow-up
planned. Clinical trial information: NCT04379596. Research Sponsor: This study is funded
by AstraZeneca Pharmaceuticals. In March 2019, AstraZeneca entered into a global devel-
opment and commercialization collaboration agreement with Daiichi Sankyo for trastuzu-
mab deruxtecan (T-DXd; DS-8201).
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Phase II study of SHR1210 and trastuzumab in combination with CAPOX for
neoadjuvant treatment of HER2-positive gastric or gastroesophageal junction
(GEJ) adenocarcinoma. First Author: Ning Li, Department of Medical
Oncology, Henan Cancer Hospital, Zhengzhou, China
Background: Perioperative treatments have significantly improved survival in patients
with resectable gastric cancer. PANTHERA study had showed a significant tumor
shrinkage for HER2 positive advanced gastric cancer treated with anti-PD-1 agent,
transtuzumab and chemotherapy. SHR1210, a human IgG4 monoclonal antibody that
binds to PD-1, has shown remarkable clinical efficacy in various cancers. We aimed to
assess the activity and safety profile of the addition of SHR1210 and trastuzumab to
CAPOX for neoadjuvant treatment of HER2-positive gastric or GEJ adenocarcinoma.
Methods: In this ongoing, single-arm, phase II study, we recruited patients from Henan
Cancer Hospital in China with histopathologically diagnosed resectable HER2-positive
gastric or GEJ adenocarcinoma who had clinical T3/N+ or higher stage. Patients were
given 4 cycles of transtuzumab (loading dose of 8mg/kg, with subsequent doses of 6
mg/kg, q3w) and CAPOX (oxaliplatin 130 mg/m2 day 1, capecitabine 1000 mg/ m2 bid
po day 1-14, q3w) in combination with 3 cycles of SHR1210 (200mg, iv, d1, q3w), fol-
lowed by surgery and 4 postoperative cycles of CAPOX. The primary endpoint was patho-
logical complete response (pCR). The secondary endpoints included major pathological
remission (MPR) and objective response rate (ORR). This trial is registered with Clinical-
Trials.gov, number NCT03950271. Results: Between Jan 20, 2020, and Sept 15,
2021, 22 patients were enrolled and commenced treatment. Four patients had not
completed neoadjuvant treatment. Twopatitents refused surgery. Sixteen patients who
experienced D2 resection, 9 (56.3%) achieved MPR, including 5 (31.3%) with pCR
(ypT0N0M0). The R0 rese-ction rate was 100%. The ORR was 77.3%. The main grade
3 or 4 treatment-related adverse events (TRAEs) included lymphocytopenia (22.7%),
neutropenia(13.6%), thrombocytopenia (13.6%) and anaemia (5%). Most frequent
grade 1 or 2 TRAEs were Nausea (68.2%), lymphocytopenia (63.6%), leukopenia
(59.1%), Anaemia (59.1%), Thrombocytopenia (50%), Serum aspartate aminotransfe-
rase increased (45.5%) and hypothyroidism (31.8%). There was no surgical del-ays or
unexpected surgical complications related to drug toxicity. Conclusions: Neoadjuvant
combination of SHR1210, transtuzumab and CAPOX is a safe and efficacious treatment
option for patients with HER2-positive gastric or GEJ adenocarcinoma. More important-
ly, 31.3% pCR rate is encouraging. Our clinical study is still enrolling, and the survival
effects are under follow up. Clinical trial information: NCT03950271. Research Spon-
sor: None.
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A phase 1 study of the novel immunotoxin MT-5111 in patients with
HER2+tumors: Interim results. First Author: Joleen M. Hubbard, Mayo
Clinic, Rochester, MN
Background: MT-5111 is a 55 kD engineered toxin body (ETB) targeting HER2 in solid tu-
mors that binds to an epitope distinct from trastuzumab and pertuzumab, offering potential
combination strategies with other HER2-targeting agents. MT-5111 may demonstrate effi-
cacy in patients (pts) resistant to other HER2-targeting agents, as its mechanism of action
induces direct cell kill via enzymatic and permanent ribosome destruction and does not rely
on inhibition of kinase signaling or cytoskeletal or DNA damage. Methods: This is a phase 1
study in adult pts with advanced HER2+ solid tumors. The dose-escalation portion (modified
3+3 design) enrolls pts into sequential cohorts followed by expansion cohorts for HER2+
breast cancer (BC), gastric or gastroesophageal junction adenocarcinoma (GEA), and other
HER2+ tumors. MT-5111 is dosed weekly IV over 30 min in each 21-day treatment (tx) cy-
cle until disease progression, unacceptable toxicity, death, or withdrawn consent. Results:
As of Sep 2021 (contains preliminary data), 24 pts (mean age 64 yrs) were treated, 13
(54%) of whom had gastrointestinal (GI) tumors (6 biliary, 3 GEA, 2 pancreatic, 2 colo/rec-
tal) (Table). Pts with GI tumors had a median of 3 prior systemic tx and 1 prior HER2-target-
ing tx. No Grade (G) 4/5 tx-emergent adverse events (AEs) occurred. Tx-related AEs
occurred in 13 (54%) pts, most commonly fatigue (n=7, 29%). One pt with biliary cancer
and concurrent lymphangitic carcinomatosis and H. influenzae infection (4.5 mg/kg) had a
possibly related G3 serious AE (SAE) of dyspnea, which resolved 9 days later. Another relat-
ed SAE occurred in a pt with GEA (6.75 mg/kg) who had a G1 transient troponin increase
that resolved during hospitalization, with no clinical symptoms or ECG/ECHO changes; the
pt withdrew from study before further dosing. All other related AEs were ≤G2. No other clini-
cally significant changes in cardiac biomarkers (troponin, ECG, LVEF) or cases of capillary
leak syndrome occurred. Two pts (3 and 4.5 mg/kg) had reversible G2 infusion-related reac-
tions. Best response to date has been stable disease. AUClast data matched PK simulations
based on non-human primate studies. Cmax data at 10 mg/kg indicate that current in-pt expo-
sure was between IC50 values of high and medium HER2-expressing cell lines (approx 10-
89 ng/mL). Thus, at least 10 mg/kg may be required to achieve effective exposure. No dose-
limiting toxicities have been observed. The 10 mg/kg cohort is now accruing. Following this
cohort, an expansion cohort for pts with BC will open. Conclusions: MT-5111 was well toler-
ated with no clinically significant immuno/cardiotoxicity. Dose escalation is ongoing and is
nearing levels expected to be required for efficacious exposure. Clinical trial information:
NCT04029922. Research Sponsor: Molecular Templates, Inc.

Metastatic HER2 status and MT-5111 treatment by cohort.

Dose (mg/kg/dose) 0.5 1.0 2.0 3.0 4.5 6.75 10.0

Cohort 1 2 3 4 5 6 7

Number of patients treated with MT-5111 4 3 3 3 3 5 3

Metastatic HER2 2+/3+ by IHC 1/3 1/2 1/2 1/2 0/3 4/1 1/2
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A phase I study of FLOT as first-line treatment for advanced gastric cancer
with/without severe peritoneal metastasis: Results of dose-finding part. First
Author: Kazuhiro Shiraishi, Department of Medical Oncology, Nagoya
Medical Center, Nagoya, Japan
Background: Although FLOT (5-fluorouracil [5-FU]/leucovorin [l-LV] + oxaliplatin [L-
OHP] + docetaxel [DTX]) is globally recognized as the standard treatment for gastric
cancer (GC), the safety of FLOT in Japanese patients (pts) is unknown. Moreover, be-
cause advanced GC (AGC) pts with severe peritoneal metastasis (SPM) have often been
excluded from pivotal clinical trials due to their poor condition, it is necessary to devel-
op standardized treatment for them. Methods: This study is an open-label, multicenter,
single-arm, phase I study to determine the recommended phase II dose (RP2D) of FLOT
for Japanese AGC pts without (part 1) or with (part 2) SPM using a 3 + 3 design. Main
eligibility criteria included histologically confirmed AGC, HER2 negative, and age
20–75 years. In part 2a, pts with ECOG Performance status (PS) 2, who simultaneously
had massive ascites and inadequate oral intake, were excluded. Massive ascites was de-
fined as continuous ascites from the pelvic cavity to the upper abdomen, based on com-
puted tomography findings. Inadequate oral intake was defined as the requirement for
daily intravenous infusions to supply water or nutrition. The dose limiting toxicity (DLT)
was assessed before the start of cycle 2. The fixed dose of L-OHP, l-LV, and 5-FU was
85, 200, and 2600 mg/m2, respectively, and DTX was administered at a dose of 50,
40, and 30 mg/m2 in the level 0, �1, and �2, respectively. Results: In part 1a, one pa-
tient died of hemorrhage from the primary tumor on Cycle 1 Day 2 and was replaced.
The characteristics were as follows: median age (range), 70 (51–71) years; male/fe-
male, 2/1; ECOG PS (0/1), 2/1; histological type (diffuse/intestinal), 3/0; prior gastrec-
tomy (yes/no), 0/3; and measurable lesions (yes/no), 1/2. During DLT evaluation, grade
3 (G3) or higher adverse events (AEs) were neutropenia (n = 1), lymphocytopenia (n =
1), anemia (n = 1), and anorexia (n = 1). During follow-up, the most common G3 or
higher AEs included neutropenia (n = 3), lymphocytopenia (n = 1), anemia (n = 1), fe-
brile neutropenia (FN) (n = 1 at cycle 5), diarrhea (n = 1), anorexia (n = 1), fatigue
(n = 1), and colonic perforation (n = 1) due to diverticulitis (not treatment-related AE).
In part 2a, the characteristics were as follows: median age (range) 64 (49–69) years;
male/female, 3/0; ECOG PS (0/1), 0/3; histological type (diffuse/intestinal), 3/0; prior
gastrectomy (yes/no), 0/3; and measurable lesions (yes/no), 0/3. Two pts had massive
ascites and 1 pt had both massive ascites and inadequate oral intake. During follow-up,
only G3 neutropenia (n = 3) was observed. Two pts needed dose modification in cycle 2.
Both in part 1a and 2a, no treatment-related deaths and no DLTs were observed and the
RP2D was determined in level 0. Conclusions: We determined that DTX 50 mg/m2,
L-OHP 85 mg/m2, 5-FU 2600 mg/m2, and l-LV 200 mg/m2 were the RP2D of FLOT for
Japanese AGC with/without SPM. Clinical trial information: 041200044. Research
Sponsor: None.
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Surgical, pathological and clinical features of advanced collorectal cancers
with metastasectomy. "Onco-Colon Turkey Registry" real-life data. First
Author: Nuri Karadurmus, University of Health Sciences G€ulhane
Education and Research Hospital, Medical Oncology, Ankara, Turkey
Background: The contribution of metastasectomy to progression-free survival (PFS)
and overall survival (OS) in patients (pts) with advanced stage colorectal cancer has
been demonstrated in clinical trials. However, clinical trials may not represent the
efficacy of treatment given to the whole population in daily practice, therefore evalu-
ation of real-life data is needed. Methods: The demographic, pathological and clini-
cal characteristics of 1064 RAS wild type pts were recorded in 28 centers in Turkey
between January 2016 and March 2019 as part of the Onco-Colon Registry Program
(NCT04757311). Metastasectomy was performed in 169 patients (15.9%). In this
study, pts with and without metastasectomy were compared in terms of demograph-
ic, histopathological and clinical features and treatment results. Results:Median fol-
low-up time was 24 months(mos) (1-74), median age was 59 years (30-81). 32.5%
of the pts were women. The proportion of pts with primary right colon was deter-
mined to be 16.8%. Synchronous metastasis was detected in 76.3% of those who
underwent metastasectomy. Isolated liver metastasectomy was performed in 85.8%
of the pts. It has been shown that 21.1% of the pts have MSI-H and 23.3% have a
mucinous component. Metastasectomy was performed after conversion therapy in
54.8% of pts. In the patient group who underwent metastasectomy after medical
treatment, the median time between the beginning of treatment and metastasec-
tomy was found to be 7 mos (2-34). When the patient characteristics were com-
pared, no significant difference was found between the groups with and without
metastasectomy (p > 0.05). The median PFS (mPFS) was 13.5 mos in the group
that underwent metastasectomy and 9.9 mos in the group that was not performed
(p < 0.0001; HR: 0.63 (95% CI: 0.51-0.77). The median OS (mOS) was 47.3 mos
in the group that underwent metastasectomy and 24.3 mos in the group without
metastasectomy (p < 0.0001; HR: 0.36 (95% CI: 0.27-0.48). Conclusions: The
significant contribution of metastasectomy on mPFS and mOS was shown in this
reallife data based trial, where no difference was found in terms of general participa-
tion characteristics. In daily practice, prolonged mPFS and mOS emerges as pts
who are followed-up radiologically at regular intervals from the beginning and who
are appropriate for surgery have the chance of metastasectomy. Research Sponsor:
AMGEN Pharmateucals.
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Neoadjuvant PD-1 inhibitor tislelizumab combined with s-1 plus oxaliplatin
in patients with local advanced gastric cancer or gastroesophageal junction
adenocarcinoma: Interim results of a single-arm, phase II trial. First Author:
Kaixiong Tao, Department of Gastrointestinal Surgery, Union Hospital,
Tongji Medical College, Huazhong University of Science and Technology,
Wuhan, China
Background: D2 radical surgery and adjuvant chemotherapy is mainly treatment scheme
of Gastric/gastroesophageal junction (G/GEJ) cancer. Nevertheless, the prognosis of pa-
tients with G/GEJ cancer still remain variation after normative therapy. Further, neoad-
juvant therapy showed highlighted application value and Immuno-oncology therapy is
newly prominent in improving prognosis of patients with G/GEJ cancer recently. Meth-
ods: We conduct a prospective, single-arm, open-label, non-randomized phase II trials
of PD-1 inhibitor Tislelizumab combined with S-1 plus Oxaliplatin (SOX) in Patients
with Local Advanced G/GEJ cancer (NCT04890392). Treatment is performed for 3
cycles (21 days/1 cycle) and all patients are evaluated tumor pathology regression after
D2 radical surgery performed, and are followed up. The primary endpoints were tumor
major pathology response (MPR) and other events of tumor response assessed by tumor
regression grade (TRG). We also recode the variation of immunological indicators during
treatment and develop a predictive nomogram to predict the probability of patients
reached MPR. Results: 13 of 21 patients (61.9%) reached MPR after treatment and 5
of 21 patients had a complete tumor response (23.8%). While 2 of 21 patients were as-
sessed as disease progression (9.5%). there was no significant difference in MPR (TRG
= 0&1) between gastric cancer and gastroesophageal junction cancer (6/11 vs. 7/10.
P = 0.525). Adverse events occurred in 11 of 21 patients (52.4%) in the cohort. Grade
III-IV adverse event occurred in only 1 of 21 patients (4.8%). the variation of CD3+ and
CD4+ immune cell counts and TNFa of patients reached MPR was significantly higher
than patients not reached MPR during treatment (CD3+, P = 0.044; CD4+, P = 0.042;
TNFa, P = 0.048). Further, we developed the predictive nomogram of MPR consisted of
age, Hb and TNFa and the AUC of nomogram was 0.890; the C-index was 0.885. Con-
clusions: Neoadjuvant PD-1 Inhibitor Tislelizumab combined with SOX shows greatly
potential of therapeutic application in patients with G/GEJ cancer with no-increasing
treatment-related adverse events. While this predictive nomogram may help therapists
more accurately apply this scheme and explore improvement. Clinical trial information:
NCT04890392. Research Sponsor: National Natural Science Foundation of China.
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Trastuzumab combined with irinotecan in patients with HER2-positive
metastatic colorectal cancer: A phase II multicenter single-arm study and
exploratory biomarker analysis. First Author: Ting Xu, Department of GI
Oncology, Department of Gastrointestinal Oncology, Peking University
Cancer Hospital & Institute, Beijing, China
Background: HER2 overexpression has proven to be an effective treatment target in sev-
eral malignancies. Trastuzumab plus chemotherapy showed favorable clinical efficacy
and safety in HER2-positive gastric cancer and breast cancers. In this study, we aimed
to evaluate the antitumor activity of trastuzumab plus irinotecan in pretreated patients
with HER2-postive unresectable metastatic CRC and explore biomarkers for response
and resistance to this treatment. Methods:mCRC patients with confirmed HER2 positiv-
ity (defined as IHC3+ or IHC2+/FISH+ on archival tissue) and wild-type RAS gene that
progressed after ≥ 1 prior systemic treatment were enrolled in this phase II clinical trial.
Patients received trastuzumab (6mg/kg q3w) plus irinotecan (120mg/m2, d1,8 q3w)
for the first six cycles and trastuzumab (6mg/kg q3w) as maintenance treatment se-
quentially. Primary end point is objective response rate (ORR) and secondary endpoints
are progression-free survival (PFS) and safety. Pretreatment tumor tissue, plasma at
baseline and after disease progression were collected and analysed using a customized
NGS panel covering 733 cancer-related genes in a CAP/CLIA-approved laboratory
(3DMed). Results: Between June 2019 and December 2020, 21 HER2 positive patients
were enrolled, with median age 55(30-67). At data cutoff (August 1, 2021), six
(28.6%) of 21 patients achieved a partial response, and 12 (57.1%) patients had sta-
ble disease. The median progression-free survival was 4.3 months (95% CI, 2.65 to
5.95 months). Treatment-related adverse events of grade 3 or 4 occurred in 9.5% of pa-
tients, with the most common being neutropenia. No treatment-related death was re-
ported. HER2 3+ expression and higher tumor tissue HER2 copy number were
associated with durable response (p for PFS = 0.09 and 0.019, respectively). Two pa-
tients with KRAS amplification and one patient with BRAF amplification and fusion mu-
tation at baseline all experienced primary resistance. In the after-progression plasma
samples, heterogeneous and complicated genomic alterations potentially contribute to
the acquired resistance were observed, with RAS/MAPK pathway (n = 4), cyclin/CDK-
RB-E2F pathway (n = 4), PI3K/AKT/mTOR pathway (n = 3), and HER2 gene (n = 1) in-
volved. Intriguingly, except for the SNV, copy number variation and gene fusion may
represent an important resistance mechanism of HER2 targeted therapy. Conclusions:
Trastuzumab plus irinotecan showed promising efficacy and well tolerated safety profile
in HER2-positive mCRC. This combination therapy might present a feasible option for
patients with HER2-positive unresectable metastatic colorectal adenocarcinoma.
ctDNA sequencing provides novel insights into genomic alteration underlying HER2 tar-
geted therapy in HER2-positive mCRC. Clinical trial information: NCT03185988.
Research Sponsor: None.
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A phase II study of TAS-102 (FTD/TPI) in combination with ramucirumab
(RAM) in advanced, refractory gastric (GC) or gastroesophageal junction
(GEJ) adenocarcinomas (GEAs). First Author: Rutika Mehta, H. Lee Moffitt
Cancer Center and Research Institute, Tampa, FL
Background: The RAINBOW trial established the standard of care for treatment of meta-
static GEAs with ramucirumab and paclitaxel after failure of fluoropyrimidine and plati-
num-based chemotherapy. While the combination achieved an objective response rate
(ORR) of 28%, the incidence of any grade neuropathy was 46%. Therefore, there is an
unmet need for novel treatment combinations that minimize the long-term toxicity of
neuropathy. In a recently published Asian study, the combination of RAM+TAS-102
showed good disease control and acceptable toxicity profile. Methods: This was a single
arm, single institution phase II trial using the combination of TAS-102 plus RAM in re-
fractory GEAs. Patients (pts) received RAM 8mg/kg intravenously on day 1 and 15, and
TAS-102 35mg/m2 orally twice daily on days 1-5 and days 8-12 every 28-day cycle.
The primary endpoint was 6-months overall survival (OS) rate and secondary endpoints
were progression free survival (PFS), ORR and safety profile. The trial was registered at
www.clinicaltrials.gov (NCT03686488). Results: At data cut-off of August 15, 2021,
23 pts were enrolled. Baseline demographics are as follows: median age of 62 years
(range: 23-74), median lines of prior therapy of 1 (1: 14 pts vs ≥2: 9 pts) and location
of primary tumor (GEJ:19 vs GC: 4). 6-month OS rate was 56.2%. Median OS was 6.2
month (95% CI: 5.4-7.0) and median PFS was 4.9 months with median observation of
2.3 months. Of 17 evaluable pts defined as more than one baseline imaging, 1 (6%)
had partial response (PR) and 15 (88%) had stable disease (RECIST v1.1). Eleven pts
came off the study due to progression of disease, 8 for toxicities and 4 for consent with-
drawal. Most common treatment-emergent adverse events (TEAEs) were diarrhea
(39%), fatigue (39%) and hypertension (39%). Total 11 pts (48%) experienced grade
3 and 4 TEAEs, and most common Gr3 and 4 TEAEs were neutropenia (17%) and ane-
mia (13%). Conclusions: The combination of RAM and TAS-102 showed very similar
disease control rate as the study in Asia. The combination has now shown modest activi-
ty in advanced GEAs and should be investigated further now in the context of patients
receiving immunotherapy-based treatment as first-line treatment. A randomized phase
II study is currently enrolling patients with ramucirumab and TAS-102 or paclitaxel.
Clinical trial information: NCT03686488. Research Sponsor: Taiho Oncology.
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Nivolumab plus ipilimumab in second-line combination therapy for older
patients with esophageal squamous cell cancer (AIO-STO-0117 trial). First
Author: Matthias Philip Ebert, Department of Medicine II, University
Hospital Mannheim, Heidelberg University, Mannheim, Germany
Background: Overall survival of patients with advanced and refractory esophageal squa-
mous cell carcinoma (ESCC) is poor. Most patients are 65 years or older, present with
advanced and metastatic disease and suffer from extensive co-morbidity and decreased
functionality. While approved therapies beyond first-line therapy have not been available
for decades, just recently treatment with PD-1 antibodies has shown to improve progres-
sion-free and overall survival in this patient cohort. Thus, we assessed the combination
of nivolumab and ipilimumab in this vulnerable and older patient population. Methods:
In this multi-center, open-label phase II trial older patients with ESCC with progression
or recurrence of disease following first-line therapy were treated with nivolumab and ipi-
limumab. Patients had to pass a brief geriatric assessment using the G8 screening tool
in combination with the Deficit Accumulation Frailty Index (DAFI). A safety run–in
phase was initiated with nivolumab (240mg fixed dose Q2W). Following a safety assess-
ment, patients then went on to receive the combination therapy of nivolumab/ipilimu-
mab (nivolumab 240 mg fixed dose Q2W; ipilimumab 1 mg/kg Q6W), in case safety
was critical patients were allowed to continue with nivolumab monotherapy. The primary
outcome was overall survival. Progression-free survival, quality of life and adverse events
were also assessed. Results: In total 66 evaluable patients (16 female, 50 male) with
ESCC were enrolled in this trial after successful geriatric assessment, median age was
70.5 years (range 55-84 years). 44 patients were treated with the combination therapy
of nivolumab and ipilimumab, 22 patients with nivolumab only. The primary endpoint
was met with a median OS of 7.2 months (95% CI, 5.7 to 12.4 months) (p < 0.006;
versus historical control treated with standard chemotherapy). Median PFS was 2.7
months (95% CI, 2.5 to 2.9 months). ORR was 18.2% (95% CI, 9.8 to 29.6), all cases
were partial responses. Grade 3 or more treatment related adverse events were observed
in ~25% of patients. Conclusions: The combination therapy of nivolumab and ipilimu-
mab demonstrates improved overall survival and sustained confirmed responses in the
second line therapy of older European patients with ESCC. Geriatric assessment is feasi-
ble in the setting of a prospective immune therapy trial. Overall, the RAMONA trial con-
firmed efficacy and safety of combination checkpoint inhibitor therapy in G8
prescreened older patients with ESCC in Europe beyond first line therapy. Clinical trial
information: NCT03416244. Research Sponsor: BMS.
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A first-in-human phase 1b study of a novel allosteric extracellular FGFR2
inhibitor alofanib in patients with refractory metastatic gastric cancer. First
Author: Sergei Tjulandin, N.N. Blokhin National Medical Research Center
of Oncology, Moscow, Russian Federation
Background: FGFR2 promotes gastric cancer progression, suggesting that inhibition of FGFR2
may be an important therapeutic strategy. Alofanib (RPT835) is a small molecule, allosteric in-
hibitor that binds to the non-active extracellular site of IIIc and IIIb FGFR2 isoforms with IC50
< 10 nM. Methods: RPT835GC1B is a Phase 1b open-label study evaluating the safety and
preliminary efficacy of alofanib in patients with metastatic gastric adenocarcinoma pretreated
with ≥ 1 previous lines of therapy. The standard dose-escalation part (design 3+3) aimed to es-
tablish the maximum tolerated dose (MTD) or recommended phase 2 dose (RP2D) as a primary
endpoint. Secondary endpoints included pharmacokinetic (PK) parameters, rate of adverse
events, progression-free survival (PFS), overall survival (OS), and objective response rate
(ORR). Alofanib was administered daily intravenously for 5-days followed by a 2-day interval
(rest). There were five dose levels: 50, 100, 165, 250, and 350 mg/m2. All patients received
alofanib until disease progression or unacceptable toxicity. Results: As of 20 September 2021,
21 patients have been enrolled in the study. Patients were Caucasian (100%), predominantly
male (71%), 67% had 2 and more metastatic sites, including liver metastases (43%), 14%
had ECOG PS 2, and were heavily pretreated (86% had previous 3 and more lines of therapy).
All enrolled patients have been studied for safety and have not experienced any dose-limiting
toxicities (DLTs) within the 28-day DLT-assessment window. 17 (81%) patients had at least
one treatment-related adverse event (trAE). Grade 3 or higher trAEs (5/23.8%) have included
raised ALT/AST at 50 mg/m2, neutropenia at 50 mg/m2, diarrhea at 165 mg/m2, headache at
165 mg/m2, increased serum amylase at 350 mg/m2, and reactions immediately after intrave-
nous injections (facial flushing, dizziness, weakness, sweating, and sinus tachycardia) at 350
mg/m2. Three (14.3%) patients discontinued treatment due to trAEs. Most common Grade 1-2
adverse events included reactions immediately after intravenous injections, diarrhea, thrombo-
cytopenia, arthralgia, and headache. Grade 1 hyperphosphatemia was found in 1 (4.8%) pa-
tient. Table summarizes efficacy data. Conclusions: The MTD has not been reached and dose of
350 mg/m2 has been declared as RP2D. Alofanib showed acceptable tolerability and prelimi-
nary signs of clinical activity in the late-line treatment of metastatic gastric cancer. Clinical
trial information: NCT04071184. Research Sponsor: Ruspharmtech LLC., Other Foundation.

ORR, N (%) 2 (9.5)

Disease control (DC) rate, N (%) 15 (71.4)

Disease progression, N (%) 6 (28.6)

PFS, median, months (95% CI) 3.63 (1.58 – 5.68)

OS, median, months (95% CI) 7.0 (3.82 – 10.18)

OS of patients with DC, median, months (95% CI) 10.08 (4.00 – 16.15)
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Efficacy of prophylactic pegfilgrastim on day three of preoperative DCF
chemotherapy in elderly patients with resectable esophageal cancer. First
Author: Go Ikeda, Department of Head and Neck, Esophageal Medical
Oncology, National Cancer Center Hospital, Tokyo, Japan
Background: Preoperative neoadjuvant chemotherapy with cisplatin plus 5-FU (CF) is
the standard treatment for resectable esophageal cancer (EC). Docetaxel plus CF (DCF)
is also a promising preoperative treatment; however, a high frequency (5%-30%) of fe-
brile neutropenia (FN) has been reported in patients (pts) receiving DCF, and elderly pts
reportedly have a high risk of FN. The use of primary prophylactic pegfilgrastim (PG) on
day 3 of DCF in resectable EC pts might prevent FN. We conducted a retrospective re-
view to assess the efficacy of primary prophylactic PG administration on day 3 of preop-
erative DCF in elderly pts with resectable EC. Methods: EC pts who had received
preoperative DCF between 2009 and 2021, were ≥70 years old, and had adequate or-
gan functions and an adequate PS were eligible for this retrospective study. Pts were as-
signed to receive either PG-containing DCF (day3 prophylactic PG: D3PG) or standard
DCF (non-prophylactic PG: NPG). Three courses of DCF (DTX [day 1]: 70 mg/m2, CDDP
[day 1]: 70 mg/m2, 5-FU [continuous infusion on days 1-5]: 750 mg/m2, every 3 weeks)
were planned, and antibiotic prophylaxis was mandatory on days 5-15 in each group. In
the D3PG group, PG was administered subcutaneously on day 3. We retrospectively
evaluated the relative dose intensity (RDI), histopathological efficacy, and adverse
events (CTCAE ver5.0). Results: A total of 52 pts (D3PG, 17; NPG, 35) with a median
age of 72 years were identified. The PS (0/1/2) and clinical stage (I/II/III/IVB [only
supraclavicular lymph node]) were 10 (58.8%)/5 (29.1%)/2 (11.8%) and 0/1 (5.9%)/
10 (58.8%)/6 (35.4%) in the D3PG group and 20 (57.1%)/15 (42.9%)/0 and 2
(5.7%)/5 (14.3%)/24 (68.6%)/4 (11.4%) in the NPG group, respectively. Three pts
discontinued treatment because of toxicity (FN and nausea in D3PG and FN and diar-
rhea in NPG) and progression in each group, and all the pts underwent surgery. The
RDIs (DTX/CDDP/5-FU) were 0.870/0.862/0.871 in the D3PG group and 0.833/
0.829/0.830 in the NPG group. Five (29.4%) pts in the D3PG group and 10 (28.6%)
in the NPG achieved a pCR. The common grade ≥3 adverse events (D3PG/NPG) were
leukopenia (17.6%/51.4%), neutropenia (11.8%/71.4%) and FN (5.9%/20.0%). Con-
clusions: The use of primary prophylactic PG on day 3 of preoperative DCF improved the
treatment safety treatment in elderly pts with resectable EC. No significant differences
in treatment efficacy were seen between the D3PG and NPG groups despite the higher
number of pts with a worse general condition or more advanced disease in the D3PG
group than in the NPG group. Research Sponsor: None.
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A phase Ⅱ, non-randomized, prospective trial of biweekly nab-paclitaxel in
combination with ramucirumab for patients with previously treated advanced
gastric or gastroesophageal junction cancer: B-RAX trial (JACCRO GC-09).
First Author: Takahisa Suzuki, Department of Surgery, National Hospital
Organization Kure Medical Center and Chugoku Cancer Center, Kure,
Japan
Background: The combination of paclitaxel (PTX) plus ramucirumab (RAM) has been the
standard regimen for advanced gastric cancer (GC) or gastro-esophageal junction cancer
(GJC) patients (pts) who were treated with fluoropyrimidine-containing regimen. In a
phase 2 trial, it was showen that nab-PTX plus RAM has promising activity (objective re-
sponse rate [ORR], 55 %; median progression free survival [PFS], 7.6 months) [Bando
H, et al. Eur J Cancer 2018] and is, therefore, a treatment option. However, high inci-
dence of myelosuppression led to discontinuation of the nab-PTX. Therefore, we con-
ducted this study to investigate whether schedule modification to biweekly nab-PTX
plus RAM therapy is safe and effective. Methods: Pts with GC or GJC treated with fluoro-
pyrimidine-containing regimen were enrolled and received nab-PTX (100 mg/m2) on
days 1, 8, and 15 and RAM (8 mg/kg) on days 1 and 15 of a 28-day cycle. The treat-
ment schedule of pts with severe myelosuppression during the first cycle was modified
to biweekly therapy from the second cycle. The primary endpoint was PFS in modified
pts. Secondary endpoints included ORR, disease control rate (DCR), overall survival
(OS), and safety. The exploratory analysis evaluated PFS and OS in pts who continued
standard-schedule therapy. Based on the hypothesis that biweekly nab-PTX plus RAM
therapy would improve PFS from 4.5 months to 7.0 months, 40 pts were required for a
power of 0.8 with a one-sided a of 0.05. Results: Of the 81 pts who were enrolled, 76
pts received standard nab-PTX plus RAM in the first cycle and 47 pts (58%) were modi-
fied to the bi-weekly therapy. Pts characteristics in the modified pts were as follows: me-
dian age, 70 years; male, 72%; ECOG PS 0, 81%; and poorly differentiated
adenocarcinoma or signet ring cell carcinoma, 45%. The median relative dose intensi-
ties of the entire period and after modification were 66% and 60%, respectively. In the
modified pts, median PFS was 4.7 months (95% Confidence Interval [CI]: 3.7–5.6),
median OS was 13.9 months (95% CI: 9.1–16.9), ORR was 25% (95% CI: 11–39),
and DCR was 75% (95% CI: 61–89). Tumor shrinkage was observed in 61% of the pts
(n = 36) with measurable lesion. In pts who could continue standard-schedule therapy,
median PFS was 2.7 months (95% CI: 1.8–4.0) and median OS was 8.0 months (95%
CI: 5.6–14.7). Severe (Grade >3) adverse events after modification were neutropenia
(55%), anemia (13%), hypertension (17%), and peripheral sensory neuropathy (13%).
Conclusions: Our study could not meet the primary endpoint for PFS. However, PFS in
pts with standard-schedule therapy was numerically lower than that in the modified pts.
The modification to biweekly schedule might be considered to be a treatment option for
GC/GJC pts with severe myelosuppression in second-line nab-PTX plus RAM therapy.
Clinical trial information: jRCTs031180061. Research Sponsor: Taiho Pharma.
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Number needed to treat (NNT) analysis of patients in CheckMate 649 (CM
649): Nivolumab plus chemotherapy versus chemotherapy as first-line (1L)
treatment for advanced gastric cancer, gastroesophageal junction cancer,
and esophageal adenocarcinoma (GC/GEJ/EAC). First Author: Ryan
Sugarman, Memorial Sloan Kettering Cancer Center, New York, NY
Background: Globally, GC/GEJ/EAC are one of the leading causes of cancer-related mor-
tality. Systemic chemotherapy is the standard of care for advanced or metastatic GC/
GEJC/EAC, but the prognosis is poor. In the CM 649 trial, nivolumab plus chemotherapy
(Nivo+Chemo) demonstrated superior overall survival (OS) in patients with advanced
GC/GEJC/EAC versus chemotherapy (Chemo) alone. The objective of this study is to esti-
mate the NNTs comparing Nivo+Chemo versus Chemo for OS, progression free survival
(PFS), and objective response rate (ORR) among patients in CM 649. Methods: Individu-
al patient-level data from CM 649 were used for this analysis. The trial population in-
cluded adult patients with previously untreated, unresectable, advanced or metastatic
GC/GEJC/EAC who received Nivo+Chemo or Chemo alone as their 1L treatment. The
analysis was performed in all randomized patients who received at least one dose of the
study drug and a subgroup of patients with programmed death ligand 1 (PD-L1) com-
bined positive score (CPS) ≥ 5. Chemo included either FOLFOX (fluorouracil, oxalipla-
tin, and leucovorin) or XELOX (capecitabine and oxaliplatin). NNTs were equal to the
reciprocal of the absolute risk reduction and were calculated for OS and PFS over the 1-
year period and objective response rate (ORR) over the entire trial period. Results:
1,549 patients who received treatment in the CM 649 trial (782 treated with Nivo+Che-
mo and 767 treated with Chemo) were included in this analysis. Among these 1,549
patients, 933 patients had PD-L1 CPS ≥ 5 (468 treated with Nivo+Chemo and 465
treated with Chemo). Among all treated patients, the NNTs (95% confidence interval
(CI)) of Nivo+Chemo when compared to chemotherapy were 14.08 (8.31–45.97) and
9.70 (6.59–18.36) for OS and PFS over the 1-year period, and 8.95 (5.95–18.10) for
ORR over the entire trial period. Among patients with PD-L1 CPS ≥ 5, the NNTs (95%
CI) were 9.06 (5.76–21.20) for OS, 6.91 (4.85–12.03) for PFS, and 7.14
(4.75–14.37) for ORR. This analysis shows that for every 100 patients with GC/GEJC/
EAC receiving Nivo+Chemo instead of Chemo, there were 7 additional overall survivors
(100/NNT of OS) and 10 additional progression-free survivors (100/NNT of PFS) in the
1-year period, and 11 additional patients achieving objective response (100/NNT of
ORR) during the entire trial period. Among patients with PD-L1 CPS ≥ 5, there were 11
additional overall survivors and 14 additional progression-free survivors in the 1-year pe-
riod, and 14 additional patients achieving objective response during the entire trial peri-
od. Conclusions: NNT analyses showed consistent and meaningful benefits of
Nivo+Chemo over Chemo in terms of OS, PFS, and ORR. Nivo+Chemo represents a
promising 1L treatment for advanced GC/GEJC/EAC. Clinical trial information:
NCT02872116. Research Sponsor: Bristol Myers Squibb.
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A phase Ib/II, multicenter, open-label study of AK104, a PD-1/CTLA-4
bispecific antibody, combined with chemotherapy (chemo) as first-line
therapy for advanced gastric (G) or gastroesophageal junction (GEJ) cancer.
First Author: Jiafu Ji, Peking University Cancer Hospital and Institute,
Beijing, China
Background: Anti-PD-1 agent plus chemo as first-line therapy for advanced G/GEJ can-
cer (Checkmate-649) yields OS and PFS benefits compared to chemo alone, indicating
synergistic activity between immune checkpoint inhibitors and chemo. The combination
of anti-PD-1 and anti-CTLA-4 has consistently demonstrated higher response rate com-
pared to PD-1 monotherapy but higher toxicity. Here, we performed this phase Ib/II
study to evaluate the efficacy and safety of AK104, a PD-1/CTLA-4 bispecific antibody,
combined with XELOX (capecitabine combined with oxaliplatin) or modified XELOX
(mXELOX) in the first-setting of G/GEJ cancer cohorts. This study is registered on Clini-
calTrials.gov (NCT03852251). Methods: Pts with unresectable advanced G/GEJ adeno-
carcinoma and no prior systemic therapy, regardless of PD-L1 status were enrolled,
excluding known HER2-positive pts. Enrolled patients received AK104 (4 mg/kg, 6 mg/
kg, 10 mg/kg, Q2W or 10 mg/kg, 15mg/kg Q3W) + chemo (mXELOX Q2W or XELOX
Q3W). The primary endpoint was objective response rate (ORR) based on Response
Evaluation Criteria in Solid Tumors version 1.1 (RECIST v1.1). Results: As of 13 Aug
2021, 96 pts were enrolled with median age 62.7 years (range: 29–75), 70.8% male,
62.5% ECOG PS 1, 44.8% liver metastasis. The median follow-up was 9.95 months
(range, 0.4-26.8). 88 patients (92%) had at least one post-baseline tumor evaluation.
The ORR was 65.9% (58/88) with 2 (2.3%) complete responses and 56 (63.6%) par-
tial responses. The disease control rate (DCR) was 92.0% (81/88). The median duration
of response (DoR) was 6.93 months (95%CI, 4.60 to 11.20). The median PFS was
7.10 months (95%CI, 5.55 to 10.48). The median OS was 17.41 months (95%CI,
12.35 to NE). In pts with PD-L1 CPS≥1 vs CPS＜1, median OS was 17.41 months and
14.65 months, respectively. Treatment-related adverse events (TRAEs) occurred in
97.9% of pts, and the most frequent were platelet count decreased (60.4%), white
blood cell count decreased (58.3%), neutrophil count decreased (56.3%), anaemia
(47.9%), nausea (30.2%), vomiting (30.2%), aspartate aminotransferase increased
(30.2%). Grade ≥3 TRAEs occurred in 62.5% pts. No new safety signals were identi-
fied. Conclusions: AK104 in combination with mXELOX/XELOX showed promising activi-
ty and manageable safety in previously untreated pts with advanced G/GEJ
adenocarcinoma. AK104 + chemo represents a potential new first-line treatment option
for these pts. A phase III study of AK104 combined with chemo as first-line therapy for
G/GEJ cancer is underway. Clinical trial information: NCT03852251. Research Spon-
sor: None.
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Safety and efficacy of intraperitoneal paclitaxel plus systemic FOLFOX for
gastric cancer with peritoneal metastasis: Phase I results. First Author:
So Hyun Kang, Seoul National University Bundang Hospital (Korea,
Republic of ), Seongnam-Si, South Korea
Background: Peritoneal metastasis (PM) still remains a major obstacle in the treatment
of stage IV gastric cancer. This study was designed as a dose-escalation study of intra-
peritoneal (IP) paclitaxel combined with intravenous (IV) fluorouracil, leucovorin, and
oxaliplatin (FOLFOX) to determine the recommended phase II dose in gastric cancer pa-
tients.Methods: Patients with gastric adenocarcinoma with PM were enrolled. Peritoneal
cancer index (PCI) score was evaluated, and IP + IV chemoport insertion was done. The
initial dose of IP paclitaxel was 40mg/m2, then stepped up to 60 then 80mg/m2. Target
dose was 100mg/m2. IV FOLFOX was administered on the same day (oxaliplatin
100mg/m2, leucovorin 100mg/m2, fluorouracil 2400mg/m2). Dose limiting toxicity
(DLT) was defined as leukopenia ≥ grade 4, thrombocytopenia ≥ grade 3, febrile neutro-
penia ≥ grade 3, and other nonhematologic toxicity ≥ grade 3. Results: Fifteen patients
were enrolled, and two patients were dropped due to patient consent withdrawal. There
was no DLT at 40 and 60mg/m2 doses. Two patients had grade 3 febrile neutropenia at
dose 80mg/m2, and thus the final recommended phase II dose was 60mg/m2. Other pa-
tients underwent IP paclitaxel and FOLFOX without serious adverse events. Seven pa-
tients underwent second-look diagnostic laparoscopy, and the average change in PCI
score was -5.6 ± 9.3. Four patients received gastrectomy, and the ascites conversion
rate was 4/5 (80%). Median survival time was 16.6 months (95% CI, 7.2 – N/A). Con-
clusions: The biweekly regimen of IP paclitaxel and FOLFOX is safe and the recom-
mended dose for a phase II trial is 60mg/m2. Clinical trial information: NCT03618758.
Research Sponsor: Boryung Pharmaceutical Co., Ltd., Pharmaceutical/Biotech
Company.
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A randomized, controlled, multicenter study of nab-paclitaxel plus cisplatin
followed by surgery versus surgery alone for locally advanced esophageal
squamous cell carcinoma (ESCC). First Author: Junfeng Liu, Fourth
Hospital of Hebei Medical University, Shijiazhuang, China
Background: Taxane is one of the commonly used chemotherapy drugs for ESCC. Nab-
paclitaxel, a small particle albumin-bound form of paclitaxel, showed potentially effica-
cy in metastatic ESCC. This randomized, controlled, multi-center study is conducted to
evaluate the efficacy and safety of nab-paclitaxel plus cisplatin in neoadjuvant treat-
ment of ESCC.Methods: Two hundred and two patients with resectable locally advanced
ESCC which was located in the middle or lower third of the esophagus were enrolled
and randomly assigned in a 1:1 ratio to receive neo-adjuvant chemotherapy or surgery
alone. Patients were treated with either two 3-week cycles of nab-paclitaxel (125mg/
m2, iv, d1, 8) and cisplatin (75mg/m2, iv, d1), followed by esophagectomy 4-6 weeks
after neoadjuvant (the treatment arm) or directly underwent esophagectomy (the control
arm). The primary endpoint was overall survival (OS), the secondary endpoints included
1-, 2-, and 3-year OS rate, 1-, 2-, and 3-year disease-free survival (DFS) rate, R0 resec-
tion rate, reduction stage rate, chemotherapy-related adverse events. Results: Between
April 2019 and June 2021, we randomly assigned 67 patients, of whom 31 in the treat-
ment arm and 33 in the control arm were analyzed. There was no difference in baseline
characteristics between the two arms. In the treatment arm, 24 patients underwent R0
resection, and 2 did not undergo surgery although chemotherapy was completed. All pa-
tients in control arm underwent R0 resection. In the treatment arm, the pathological
complete response (pCR) rate was 20.83%, the major pathological response (mPR) rate
was 33.33%, and the down-staging rate was 58.33%. No difference in survival benefit
was observed between the two arms. The 1- and 2-year DFS rates of the treatment arm
and the control arm were 88.99% vs 75.58% (HR = 0.421, 95%CI: 0.087~2.032, P =
0.281) and 88.99% vs 66.13% (HR = 0.387, 95%CI: 0.082~1.833, P = 0.231), re-
spectively. The 1-year and 2-year OS rates of the treatment arm and control arm were
93.21% vs 75.32% (HR = 0.293, 95%CI: 0.061~1.409, P = 0.125) and 86.56% vs
75.32% (HR = 0.444, 95%CI: 0.115~1.716, P = 0.239). The neoadjuvant chemo-
therapy was well tolerated. According to NCI-CTC AE V.5.0, the most common adverse
events were hematological toxicity, including neutropenia (16.13%), anemia (3.23%)
and hypoproteinemia (3.23%), no grade IV adverse events occurred. Conclusions: Nab-
paclitaxel plus cisplatin for ESCC reveals a promising efficacy and safety, and has a ten-
dency to prolong DFS and OS compared with surgery alone. The long-term results are
worthy of further exploration. Clinical trial information: NCT03964753. Research Spon-
sor: CSPC Pharmaceutical Group Co., Ltd.

311 Poster Session

Lesion-level response to immune checkpoint inhibitor in patients with
advanced gastric cancer. First Author: Iori Motoo, University of Toyama,
Toyama, Japan
Background: The efficacy of anti-PD-1 monotherapy has been reported to be heteroge-
neous in each metastatic location in non-small cell lung cancer. Therefore, we analyzed
the response of target lesions in each organ and the association between pattern of pro-
gression and survival in patients with gastric cancer (GC). Methods: We performed retro-
spective analysis, which include 148 patients with GC who received nivolumab or
pembrolizumab treatment between 2017 and 2021 at eight institutions in Japan. Re-
sponse rate (RR), progression free survival (PFS), and overall survival (OS) were evaluat-
ed in total patients. The percent change of target lesions of each organs was measured
by CT using RECIST, and their best percent changes were compared. In the GC patients
with best response of progression disease (PD), the association between pattern of pro-
gression and survival was analyzed. Systemic progression was defined as PD in two or
more lesions including target or non-target lesions, and non-systemic progression was
defined as PD in only one lesion. Results: Among 148 patients, the RR, median PFS,
and median OS were 11.6%, 1.6 months (95%CI, 1.4-1.9), and 4.4 months (95%CI,
3.6-6.6), respectively. A total of 293 lesions from 112 patients with target lesions were
examined. The median best percent change of lymph node (n = 76), liver (n = 62), peri-
toneum (n = 19) and lung (n = 8) was +2.3%, +27%, +12%, +8.5%, respectively. Liver
had significantly the lowest responses compared with lymph node and peritoneum (p <
0.0001 and p = 0.016). The median OS in non-systemic and systemic progression
group was 5.6 months (95%CI, 3.6-8.8) and 3.3 months (95%CI, 1.9-3.6) and survival
of patients with non-systemic progression showed significantly longer than that of sys-
temic progression (p = 0.012). According to univariate and multivariate analysis, poor
performance status (PS) (HR 1.73, 95%CI, 1.00-2.87) and systemic progression (HR
3.09, 95%CI, 1.95-4.82) were associated with OS in total patients. Additionally, liver
metastasis (OR 2.99, 95%CI, 1.04-8.58) was identified as a baseline factor associated
with systemic progression in the univariate and multivariate analysis. Conclusions: The
efficacy of immune checkpoint inhibitor (ICI) is dependent on the metastatic location.
Moreover, pattern of progression has been associated with overall survival. Liver metas-
tasis might be a predictive factor of systemic progression in ICI treatment for GC.
Research Sponsor: None.
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Impact of hyperthermic intraperitoneal chemotherapy on genomic
heterogeneity of peritoneal metastases in stage IV gastroesophageal
adenocarcinoma. First Author: Divya Sood, Department of Surgery,
Section of Surgical Oncology, University of Chicago, Chicago, IL
Background: Programmed death ligand 1 (PD-L1) expression and tumor mutational bur-
den (TMB) are potential biomarkers for response to therapy. Heterogeneity of PD-L1
and TMB has been demonstrated in gastroesophageal adenocarcinoma (GEA) in re-
sponse to systemic chemotherapy. With the increased use of hyperthermic intraperito-
neal chemotherapy (HIPEC) for GEA peritoneal metastases (PM), we aimed to
determine the effects of HIPEC on genomic heterogeneity of PM. Methods: This is a ret-
rospective review of a prospectively maintained database of patients with stage IV GEA
who underwent iterative laparoscopic HIPEC (mitomycin C 30 mg + cisplatin 200 mg,
60 minutes) between 2017 and 2021. PD-L1 status and TMB levels were reviewed
from peritoneal tumor specimens collected prior to each HIPEC. PD-L1 status was de-
fined as positive if combined positive score (CPS) was 1 or greater using the 22C3
pharmDx assay. TMB levels were defined as low, intermediate, or high for up to 5, 5 to
15, or over 15 mutations per megabase (m/MB), respectively. Potentially actionable
and biologically relevant variants were reviewed, as well as overall survival, defined as
time from diagnosis with stage IV disease to death from any cause. Results: 16 patients
completed at least one HIPEC during the study period. Median age was 55.5 years
(range 43-79), 50% were female, and 62.5% were Caucasian. All patients received at
least one line of systemic chemotherapy after stage IV diagnosis and prior to first HI-
PEC. Median peritoneal cancer index at first HIPEC was 15 (range 3-39). Three patients
completed only one HIPEC. Of the 13 who completed at least two HIPECs, 5 had suffi-
cient tumor tissue for genomic analysis at two timepoints. Of those 5 patients, one ex-
hibited a change in PD-L1 expression from positive to negative after HIPEC, and one
exhibited an increase in TMB from low to intermediate. All 5 patients exhibited a
change in the profile of potentially actionable or biologically relevant genetic variants,
including gain or loss of mutations in DNA repair genes (RAD51), proto-oncogenes
(MET), and tumor suppressor genes (ERBB3, IRS2). Median overall survival amongst
the full cohort was 27.4 months, with median follow-up of 26.1 months. Overall survival
was higher amongst those who underwent at least 2 HIPECs compared to only one, but
this was not statistically significant. Conclusions: Amongst our cohort, only one patient
exhibited a change in PD-L1 expression and one in TMB after HIPEC. However, HIPEC
was associated with a change in genetic variant profiles in all evaluable patients. If con-
firmed in larger studies, this temporal genomic heterogeneity could inform the role of
PD-L1, TMB, and other genetic variants as predictive biomarkers for therapy after HI-
PEC. Iterative laparoscopic HIPEC warrants further investigation as a treatment option
after systemic therapy for GEA with peritoneal metastases. Research Sponsor: None.
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Clinical outcomes and appropriate treatment strategies of locally advanced
resectable cervical esophageal cancer. First Author: Jun Miyakoshi,
National Cancer Center Hospital, Tokyo, Japan
Background: Due to its rare nature, no standard treatment based on the randomized con-
trolled trials for locally-advanced resectable cervical esophageal cancer (rCEC) has been
established. Prognostic factors of locally-advanced rCEC are not also well evaluated.
When considering the treatment for rCEC, larynx preservation (LP) is an important issue,
as well as the prolongation of survival. This study aimed to clarify the clinical outcomes
and prognostic factors on locally-advanced rCEC, and the appropriate treatment strate-
gies focused on both LP and long-term survival. Methods: We retrospectively reviewed
the medical records of rCEC patients treated with surgery or definitive chemoradiother-
apy (CRT) at our institute from 2010 to 2020. This retrospective study was approved by
the institutional review board of NCCH (2017-229). Results: A total of 123 cases were
extracted as subjects, treated with surgery in 53 and CRT in 70. 1/3/5-year PFS and OS
in all subjects were 52/40/36% and 84/60/56%, respectively. Univariate analysis indi-
cated that clinical tumor depth might be a prognostic factor (T1 vs. T≥2, hazard ratio
[HR]: 2.30, p=0027. in PFS; HR: 2.86, p=0.046 in OS). In the subjects with ≥T3 le-
sion (N=95) who usually require laryngectomy, both PFS (31.0 vs. 7.0 months, HR:
0.50, p=0.013) and OS (not reached vs. 25.0 months, HR: 0.28, p=0.005) were better
in subjects treated with surgical approach than with CRT. Focused on the cases with
≥T3 lesion and initially treated with induction chemotherapy (N=33), the surgical ap-
proach also showed better clinical outcomes than the CRT approach (median PFS: 19.0
vs. 8.0 months, HR: 0.37, p=0.007; median OS: not reached vs. 18.0 months, HR:
0.18, p=0.007). Especially, subjects treated with induction chemotherapy followed by
larynx-preserving surgery achieved better outcomes. Conclusions: This study indicated
that clinical depth might be a significant prognostic factor in rCEC. A chemo-selection
approach using induction chemotherapy might be a good strategy to achieve LP and im-
prove survival outcomes in locally-advanced rCEC. Research Sponsor: None.

314 Poster Session

Definitive chemoradiotherapy for locoregional recurrence of esophageal
squamous cell carcinoma patients after radical surgery: Retrospective study.
First Author: Kentaro Harada, Department of Head and Neck, Esophageal
Medical Oncology, National Cancer Center Hospital, Tokyo, Japan
Background: The prognosis of esophageal squamous cell carcinoma (ESCC) patients
with recurrence after radical surgery remains poor, with a median overall survival (OS)
of 5-10 months. Locoregional recurrence (LR) have a potential to cure by definitive che-
moradiotherapy (dCRT) or surgery. However, there are a few data on clinical outcomes
of the patients with LR. We evaluated the efficacy and safety of dCRT for LR after radi-
cal surgery retrospectively. Methods: The subjects who had LR after surgery were cor-
rected from medical record between January 2015 and April 2020 in our hospital. LR
was defined as recurrence within the regional and supraclavicular lymph nodes after cu-
rative surgery. CRT consist of fluoropyrimidine and platinum with radiation at a dose of
50.4-60Gy. Complete response (CR) rate, progression-free survival (PFS), OS, and safe-
ty was evaluated. Results: Twenty-five patients who had LR after surgery were analyzed
with the median follow-up time of 21.5 (range: 0.47-60.2) months. Patients’ character-
istics at the initiation of dCRT were as follows; median age (range): 70 (40-70) years
old, male/female: 20 (80%)/5 (20%) patients, PS 0/1/2: 11 (44%)/12 (48%)/ 2 (8%)
patients. Chemotherapy regimens were cisplatin and 5-fluorouracil in 23 (92%) pa-
tients, nedaplatin and 5-fluorouracil in 1 (4%) patient, and S-1 in 1 (4%) patient. Radi-
ation doses were 60 Gy in 24 (96%) patients and 50.4 Gy in 1 (4%) patient. CR was
achieved in 13 (53%) patients. The median PFS was 9.7 (95%CI: 5.6-NA) months,
and the median OS was 28.8 (95%CI: 21.2-NA) months. The one-year survival rate was
78.7 (95%CI: 56.1-90.6) % and the three-years survival rate was 25.9 (95%CI: 5.1-
54.1) %. Grade 3 or higher adverse events were observed in 3 (12%) patients of neutro-
penia, in 3 (12%) patients of leukopenia, and in 2 (8%) patients of febrile neutropenia.
Treatment-related death due to febrile neutropenia was observed in 1 (4%) patient. No
patient presented with severe late toxicity after dCRT. Conclusions: In this study, dCRT
for LR after surgery was tolerable and promising efficacy with curative intent. Research
Sponsor: None.

315 Poster Session

Update results of paclitaxel and cisplatin in combination with anlotinib as
first-line regimen for patients with advanced ESCC: A multicenter, single-
arm, open-label phase Ⅱ clinical trial. First Author: Junsheng Wang, Anyang
Cancer Hospital, Anyang, China
Background: Chemotherapy is the standard first-line therapy for advanced Esophageal
Squamous Cell Carcinoma (ESCC). However, the poorly 5-year survival rate (4.8%) was
unsatisfied. Anlotinib was an effective second-line monotherapy for ESCC in China and
the combination therapy might be a promising strategy. Here we reported the update re-
sults and futhur evaluated the efficacy and safety of paclitaxel and cisplatin combined
with anlotinib as first-line therapy in advanced ESCC. Methods: Pts with previously un-
treated metastatic or unresectable, locally advanced ESCC, who had not received (neo)
adjuvant therapy/radical surgery within 6 months were recruited. Eligible patients were
given paclitaxel (135mg/m2, iv, q3w) and cisplatin (60~75mg/m2, iv, d1~3, q3w) plus
anlotinib (10mg, po, d1~14, q3w) for 4~6 cycles as initial therapy. Maintenance treat-
ment was administered to those without disease progression with anlotinib monotherapy
(10mg, po, d1~14, q3w) until progression or unacceptable toxicity. The primary end-
point was PFS and secondary endpoints included safety, ORR, DCR and DOR. The pre-
defined sample size was 47. Tumor response was assessed by investigators according to
RECIST version 1.1 criteria using CT scans every two cycles. Results: From Oct 2019 to
Mar 2021, a total of 47 pts with ESCC were included and 46 pts were included in inten-
tion-to treat analysis, among whom 4 CR (8.7%), 31 PR (67.4%) and 7 SD (15.2%)
were observed and 4 patients (8.7%) were not available for efficacy assessment. Conse-
quently, ORR was 76.1% (95%CI: 61.2%-87.4%) and DCR was 91.3% (95%CI:
79.2%-97.6%). At the cut-off date on July 15, 2021, 23 pts discontinued treatment
due to PD, the preliminary median PFS of ITT patients was 8.38 months (95%CI: 6.44-
10.32). And the median OS was not yet available. Additionally, safety profile exhibited
that the common drug-related adverse events were myelosuppression, gastrointestinal
reaction, fatigue, hypertension, constipation, hypokalemia. And the common grade ≥3
adverse events were myelosuppression (29.8%), gastrointestinal reaction (10.6%), hy-
pertension (6.3%), fatigue (4.3%) and hypokalemia (4.3%). Conclusions: The update
results suggested that paclitaxel and cisplatin combined with anlotinib as first-line ther-
apy for advanced ESCC exhibited encouraging efficacy and tolerable safety profile. And
the conclusion should be validated in more pts with ESCC subsequently. Clinical trial
information: NCT04063683. Research Sponsor: None.

316 Poster Session

Safety and efficacy of combining genotype-guided irinotecan (Iri) with 5FU,
leucovorin (LV), oxaliplatin (Ox), and docetaxel (Tax) (gFOLFOXIRITAX): The
I-FLOAT phase 1 dose-escalation study for advanced upper GI cancers. First
Author: Koosha Paydary, University of Chicago Medical Center, Chicago,
IL
Background: 5FU, Ox, Iri, and Tax are each active in upper GI cancers. Triplet cytotoxic
therapies (txs) improved survival compared to doublets/singlets. However, combination
of all 4 agents (FOLFOXIRITAX) has not been studied. UGT1A1 polymorphisms reduce
UGT enzymatic activity predisposing to Iri toxicity. We sought to determine the maxi-
mum tolerated dose (MTD) in the 1st month of tx among each of the low (L), intermedi-
ate (I) and high (H) risk UGT1A1 genotype (UGT) groups. Methods: Previously untx’d
advanced upper GI cancer patients (pts) with ECOG PS 0/1 received gFOLFOXIRITAX
(+ trastuzumab if HER2+) with pegfilgrastim. 5FU 2400mg/m2 over 46 hrs, LV
400mg/m2, Ox 85mg/m2, and Tax 25mg/m2 were given IV Q14 days. UGT-L, I, and H
risk groups received starting Iri dose levels (DL1) of 120, 105 and 45mg/m2, respec-
tively; Iri doses were escalated in each UGT group by 15mg/m2 increments and Tax to
DL2 of 37.5mg/m2 using a I3+3 novel design (Liu & Ji. J Biopharm Stat 2020). Other
endpoints included overall safety (thru up to 8 cycles before maintenance 5FU +/- Iri/
tras), ORR (RECIST1.1), & ctDNA response (> 50% decrease in highest MAF) by G360
(Guardant Health). Results: From 6/30/2020-8/6/2021 20 pts (8F, 12M) enrolled: me-
dian age 50 (range 21-76); 8 ECOG PS 1, UGT-L:I:H with 3:14:3 pts; 10 esophageal,
6 gastric, 2 pancreatic, 1 unknown GI primary and 1 bile duct cancer; 2 pts HER2+; 18
metastatic, 2 locally advanced unresectable. The median (range) of albumin and neu-
trophil-to-lymphocyte ratio (NLR) were 3.9 mg/dL (3.3-4.6) and 4.28 (1.89-27.6), re-
spectively; 80% (16/20) of pts had a NLR > 2.88, a poor prognostic marker. Dose
limiting toxicities (DLTs) were seen in 4 pts: one G3 diarrhea (UGT-H, DL1/DL1 Iri/Tax),
two G3 sepsis not neutropenic (one UGT-I, DL2/DL2 Iri/Tax; and one UGT-I, DL3/DL1
Iri/Tax) and one G3 fatigue (UGT-I DL2/DL2 Iri/Tax). MTD has not been reached in any
UGT TAX DL1 cohorts to date; currently enrolling UGT-H Iri/Tax DL1/DL1, UGT-I DL4/
DL1, & UGT-L DL3/DL1. Any Gr tx related toxicities in 3 10% pts thru up to 8 cycles:
nausea (70%), fatigue (70%, 5% G3), diarrhea (65%, 5% G3), anorexia (50%), periph-
eral neuropathy (30%, 5% G3), anemia (30%), thrombocytopenia (25%), elevated
LFTs (25%), hyponatremia (25%), vomiting (20%), mucositis (20%, 5% G3), hypergly-
cemia (20%), edema (15%), alopecia (15%), hypocalcemia (15%) and dysgeusia
(10%). Of evaluable pts across all cohorts, PR/CR was seen in 13/16 (81%) patients,
with 2 (12.5%) SD and 1 (6.25%) PD for a disease control rate of 94%. Of evaluable
pts, best ctDNA response was seen in 12/13 (92%). Conclusions: gFOLFOXIRITAX dem-
onstrated tolerability at initial dose levels of Iri/Tax, with dose escalation continuing. Ef-
ficacy is promising and could be an aggressive approach in upper GI cancers having
high relapse risk in curative-intent settings. Clinical trial information: NCT04361708.
Research Sponsor: U.S. National Institutes of Health.
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Gastric endoscopic submucosal dissection using a detachable assistant
robot. First Author: Sang Hyun Kim, Korea University Anam Hospital,
Seoul, South Korea
Background: Effective traction and counter-traction for visualizing the dissection
plane in endoscopic submucosal dissection (ESD) is difficult to be achieved with
a conventional endoscope. We developed a robotic assistive traction device for
flexible endoscopy that provides multi-directional traction during ESD. We com-
pared its safety and efficiency in ESD between experienced and novice endoscop-
ists. Methods: Robotic ESD was performed by experienced and novice
endoscopist groups (n = 2, each). The outcomes included time to complete each
ESD step, total procedure time, size of the dissected mucosa, rate of en bloc re-
section, and major adverse events. Furthermore, incision and dissection speeds
were compared between groups. Results: Twenty gastric lesions were resected
from nine live pigs. The submucosal incision speed was significantly faster in the
expert group than in the novice group (P = 0.002). There was no significant differ-
ence in the submucosal dissection speed between the groups (P = 0.365). No
complications were reported in either group. Conclusions: When the robot was as-
sisting in the ESD procedure, the dissection speed improved significantly, espe-
cially in the novice surgeons. Our robotic device can provide simple, effective,
and safe multidirectional traction during ESD. Research Sponsor: None.

319 Poster Session

Clinical study on the second-line treatment of advanced esophageal
squamous cell carcinoma with camrelizumab combined with apatinib and
irinotecan: A single-arm, multicenter, phase II study. First Author: Yifu He,
Department of Oncology, The First Affiliated Hospital of USTC West
District, Hefei, China
Background: Esophageal squamous cell carcinoma (ESCC) is a kind of cancer with high
incidence and high mortality in China, and there is no effective treatment at present.
Camrelizumab as a single agent has shown a higher survival benefit in clinical studies of
second-line treatment of ESCC, but the degree of tumor remission is limited. Therefore,
anti-angiogenic drugs and low-dose chemotherapeutics were added to observe and eval-
uate the efficacy and safety of Camrelizumab combined with Apatinib and Irinotecan in
the second-line treatment of advanced ESCC. Methods: This is a single-arm, multi-cen-
ter, phase II study. Patients over 18 years old, male or female, with ECOG score of 0-2,
who had received systemic first-line chemotherapy (including concurrent chemoradio-
therapy for distant metastases within 6 months), and who were diagnosed as ESCC by
histopathology or cytology were included in the study, there were no severe hematopoi-
etic dysfunction, heart, lung, liver, kidney dysfunction and immune deficiency. Results:
As of June 29, a total of 42 patients were enrolled, of which 16 patients can be evaluat-
ed for efficacy.Among the 16 patients, 5 were out of the group due to progress, intoler-
ance and active withdrawal, while the rest were still in the process of clinical research.
The baseline characteristics of 16 patients were as follows: most of the patients were
male (75%) and the ECOG score was poor (ECOG 1-2, 93.75%). All the patients were
ESCC, and the degree of tissue differentiation was moderate to low differentiation, mod-
erate differentiation (50%), and the location of cancer was middle thoracic (37.5%);
Most of the patients had not received radiotherapy (75.0%) or targeted drug therapy
(87.5%); Most of the first-line chemotherapy regimens were paclitaxel plus platinum
(85%), and 12.5% of the patients used fluorouracil plus platinum. Among the 16 pa-
tients, the best efficacy evaluation distribution was: 1 patient with CR, 8 patients with
PR, 4 patients with SD, 2 patients with PD, ORR was 56.25%, DCR was 81.25%; the
median PFS and OS were not reached. In terms of safety, the incidence of adverse reac-
tions at any level is 75%, of which the most common adverse reactions are fatigue
(50%), gastrointestinal reactions (25%) and hypertension (18.8%); adverse reactions
above grade 3 are fever (12.5%), no new safety signals appeared. Conclusions: This is
the first study to explore PD-1 inhibitors combined with anti-angiogenesis inhibitors and
DNA topoisomerase I inhibitors as second-line treatments for advanced ESCC. Camreli-
zumab combined with Apatinib and Irinotecan as a second-line treatment has shown
encouraging clinical efficacy and acceptable safety, and may be a favorable option for
patients with advanced ESCC. A further phase III randomized trial is needed. Clinical
trial information: ChiCTR2000028857. Research Sponsor: Jiangsu Hengrui Pharma-
ceutical Co., Ltd.

320 Poster Session

Real-world effectiveness of anlotinib in combination with PD-1 inhibitors as
second-line or later therapy for advanced or metastatic esophageal squamous
cell carcinoma. First Author: Yonggui Hong, Anyang Cancer Hospital,
Anyang, China
Background: Anti-PD-1 mAb treatment has been shown to be effective in the treatment
of esophageal cancer. Anlotinib has been approved in China as a second-line treatment
for advanced esophageal cancer because of its good tolerance and efficacy. In the treat-
ment of esophageal cancer, antiangiogenic target therapy combined with immunothera-
py has been preliminarily recognized internationally. The purpose of this study is to
investigate the efficacy and safety of anlotinib in combination with PD-1 inhibitors in
second-line or later therapy during the treatment of esophageal cancer in the real world
setting.(A LOT-EC3, NCT04966611). Methods: This is a prospective, multicenter real-
world study. The esophageal cancer patients who received anlotinib in combination with
PD-1 inhibitors in second-line or later therapy were enrolled. The primary endpoint was
PFS (progression-free survival), and secondary endpoints were ORR (objective response
rate), DCR (disease control rate) and OS (overall survival). The response to treatment
was evaluated according to RECIST version 1.1. In addition, adverse events were evalu-
ated by CTCAE v5.0. Results: From Jul 2020 to Sep 2021, 40 patients with a median
age of 65.5 (range: 48~81) were enrolled, in which the metastasis of more than 1 organ
occurred in 62.5% of the 40 patients; the metastasis of more than 2 organs occurred in
37.5% (15 patients). 26 (65.0%) and 14 (35.0%) patients received anlotinib com-
bined with PD-1 inhibitors as second line and third & above line therapy, respectively.
Among all patients, 1 patient achieved complete response (CR), 11 patients partial re-
sponse (PR), 23 patients stable disease (SD), illustrating an ORR of 30.0% and a DCR
of 87.5%. In the second line therapy, ORR was 30.8 %, DCR was 92.3%. In the third
& above line, ORR with 28.6%, DCR with 78.6% was observed. Median PFS was not
reached. For all the 40 patients, 27 of which were treated with Camrelizumab, 10 were
treated with Sintilimab, other 3 patients were treated with other kinds of PD-1 inhibi-
tors. There was no significant difference in DCR between different PD-1 inhibitors.
Treatment related adverse events (trAEs) occurred in 22 (55%) patients. 4 patients had
grade 3 or more trAEs. No patient died due to trAE. Conclusions: Anlotinib combined
with PD-1 inhibitors is found to be a reasonable option in second-line or later therapy
for the treatment of advanced esophageal cancer. To our best knowledge, this is the first
summarized real-world study on anlotinib combined with PD-1 inhibitors in advanced
esophageal cancer. The treatment effects are similar to the outcomes in comparable
clinical trials, which support the further recommendation of anlotinib combined with
PD-1 inhibitors in the treatment of esophageal cancer. Clinical trial information:
NCT04966611. Research Sponsor: None.

321 Poster Session

Multicenter phase II study of neoadjuvant nivolumab or nivolumab plus
relatlimab (anti-LAG3 antibody) plus chemoradiotherapy in stage II/III
esophageal/gastroesophageal junction (E/GEJ) carcinoma. First Author:
Ronan Joseph Kelly, Baylor University Medical Center, Dallas, TX
Background: The phase III CheckMate 577 study resulted in adjuvant nivolumab becom-
ing a new standard of care for patients with completely resected E/GEJ cancer with re-
sidual pathologic disease post neoadjuvant chemoradiotherapy. We evaluated if
neoadjuvant nivolumab (N) or nivolumab/relatlimab (N/R) combined with chemoradio-
therapy (CRT) can further improve patient outcomes. Methods: Patients with stage II/III
E/GEJ carcinoma eligible for curative resection were treated with standard of care regi-
men of carboplatin (AUC2), paclitaxel (50mg/m2), RT 41.1Gy in 23 fractions and an
Ivor-Lewis esophagectomy (E/MIE) 6-10 weeks after last CRT/IO dose. Patients on arm
A (n=16) received 2 cycles of induction N (240mg q2 wks) plus three additional cycles
of N on week 1, 3 and 5 of CRT. After safety and feasibility evaluation of arm A, patients
on arm B (n=16) received N (240mg q 2 wks) plus R (80mg q 2 wks) following the
same schedule. The primary endpoints of the study were safety and feasibility. Second-
ary endpoints include pCR, MPR (<10% residual cancer cells), DFS and OS. We also
evaluated pathologic response and molecular ctDNA responses via longitudinal targeted
error correction sequencing. Results: From August 2017 to July 2021, 32 patients were
enrolled. Median age 65 (39 to 73), male 81%, adeno/SCC (87.5%, 12.5%). CRT com-
bined with N on arm A was well tolerated with 4/16 (25%, 95% CI: 9.3-52.6%) report-
ing grade 3 AEs. Dual IO inhibition targeting PD1 and LAG3 combined with CRT on arm
B demonstrated unacceptable toxicities as per predefined early stopping rule after 9 pa-
tients which resulted in a protocol amendment; 6/9 patients (66%) in arm B developed
G3 or higher IO-related toxicities including pericarditis (2/9, 22%) and adrenal insuffi-
ciency (2/9, 22%). The amended arm B (n=7) involved induction N + R for 2 cycles pri-
or to standard CRT and was well tolerated. In 31 evaluable patients to date, the pCR
rate is 29.0% (95% CI: 14.9-48.2%), (arm A, pCR 6/16 (37.5%, 95% CI: 16.3-
64.1%) and MPR 8/16 (50.0%, 95% CI: 28.0-72.0%) (arm B, pCR 3/15 (20.0%,
95% CI: 5.3-48.6% and MPR 8/15 (53.3%, 95% CI: 27.4-77.7%). With a median fol-
low-up time of 30m, the median DFS is 35.4m (95% CI: 24.7-NA) and 1 year DFS rate
of 79.1% (95% CI: 65.5-95.6%). For patients in Arm A (arm B data pending), ctDNA
clearance was associated with pathologic response, while ctDNA persistence was linked
with disease recurrence. Conclusions: The addition of N to preoperative CRT is safe and
is associated with a higher MPR rate and pCR in Arm A compared to historical controls.
In this study, neoadjuvant anti PD-1/LAG3 combination IO-IO strategies with CRT were
challenging due to enhanced IR toxicities. In depth immune correlates and liquid biopsy
analyses will be presented. Clinical trial information: NCT03044613. Research Spon-
sor: Bristol Myers Squibb.
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Exploratory analysis of the impact of prior immune checkpoint inhibitor (ICI)
on trastuzumab deruxtecan (T-DXd; DS-8201) clinical outcomes and
biomarkers (BM) in DESTINY-Gastric01 (DG-01), a randomized, phase 2,
multicenter, open-label study in patients (pts) with HER2+ advanced gastric
or gastroesophageal junction adenocarcinoma. First Author: Kohei Shitara,
National Cancer Center Hospital East, Kashiwa, Japan
Background: T-DXd is a HER2-targeting antibody-drug conjugate. In primary analyses of DG-01
(NCT03329690), T-DXd showed clinically meaningful improvement in objective response rate
(ORR) and overall survival (OS) vs chemotherapy in the primary cohort of pts with HER2+ ad-
vanced gastric cancer (AGC; IHC3+ or IHC2+/ISH+; Shitara K et al. NEJM 2020;382:2419).
In the context of emerging first-line ICI-based regimens in AGC, we conducted a post hoc analy-
sis of T-DXd clinical outcomes and baseline BMs in pts with or without prior ICI. Methods: DG-
01 primary cohort enrolled pts who progressed on ≥2 prior lines with centrally confirmed
HER2+ AGC. Efficacy and safety were assessed in pts with or without prior ICI (defined as any
ICI-related treatment received prior to T-DXd). Exploratory BM analysis in the T-DXd arm as-
sessed RNA sequencing (RNAseq) of tumor biopsies and ctDNA of liquid biopsies taken imme-
diately before T-DXd treatment. A linear regression model and Wilcoxon rank-sum test were
used to identify differentially expressed genes and signature scores between pts with or without
prior ICI. Results: Prior ICI was received in 35.2% (44/125) of pts treated with T-DXd and
27.4% (17/62) treated with chemotherapy. The table shows efficacy in pts with or without prior
ICI. Safety data in the T-DXd arm were similar between pts with or without prior ICI, including
adjudicated drug-related interstitial lung disease/pneumonitis; 9.1% (4/44) of pts with prior
ICI and 9.9% (8/81) of pts without prior ICI. Among 34 T-DXd-treated pts with RNAseq data,
12 received prior ICI. Searching for differentially expressing genes (fold change ≥2, P≤0.01)
identified multiple genes with a higher trend for expression in tumors with prior ICI, including
immune-oncology (IO)-related molecules, CXCL9 and PD-1 (log2 fold change 2.3 and 1.4,
P=7.3e-05 and 2.8e-03, respectively). Furthermore, gene signature analysis showed a concur-
rent higher trend of multiple chemokine gene expressions in the prior ICI group. Conclusions:
This exploratory analysis suggests that treatment with T-DXd results in better outcomes than
chemotherapy regardless of prior ICI. Given a relatively small sample size, the relationship be-
tween changes in IO-related signatures and efficacy of T-DXd warrants further evaluation in
larger cohorts. Clinical trial information: NCT03329690. Research Sponsor: Daiichi Sankyo,
Pharmaceutical/Biotech Company.

Efficacy in pts with or without prior ICI in HER2+ AGC.

T-DXd (n=125) Chemotherapy (n=62)

Prior ICI (n=44) No ICI (n=81) Prior ICI (n=17) No ICI (n=45)

ORR, % 95%CI 65.9% (29/44)50.1-
79.5

42.7% (32/75)31.3-
54.6

25.0% (4/16)7.3-
52.4

10.0% (4/40)2.8-
23.7

OS, median,
months95%CI

16.612.1-21.2 10.38.1-13.0 8.63.6-10.7 8.46.9-13.6

323 Poster Session

Ant-PD-1/PD-L1 inhibitors in metastatic gastroesophageal cancers (GEC): A
systematic review and meta-analysis. First Author: Kanak Parmar, Texas
Tech University Health Sciences Center, Lubbock, TX
Background: CheckMate 649 and KEYNOTE 590 studies established the role of immune
checkpoint inhibitors (ICI) in the frontline setting for unresectable, advanced, or meta-
static GEC. However, many GEC patients do not benefit from ICI. The purpose of the
study was to evaluate the efficacy of ICI in various subgroups of GEC patients. Methods:
We searched MEDLINE/PubMed, Embase, ESMO, and ASCO Meeting Abstracts for
phase II or III randomized clinical trials (RCTs) testing ICI in metastatic/advanced gas-
tric or gastroesophageal junction or esophageal cancer. Outcome measures included
overall survival (OS) and progression-free survival (PFS). Subgroup analysis was per-
formed for histology (squamous vs. adenocarcinoma), cancer location (gastric, gastro-
esophageal junction, and esophageal), age (< 65 years vs. > = 65 years), race (Asians
vs. non-Asians), and sex (male vs. females). Random-effects meta-analysis was con-
ducted using the R software. Results: Fourteen RCTs were included for the final analysis
with total of 9102 patients. RCTs were divided into three groups: 5 RCTs for ICI+ che-
motherapy vs. chemotherapy (Group A), 9 RCTs for ICI vs. chemotherapy (Group B),
and 2 RCTs for ICI vs. placebo (Group C). OS was improved in Groups A (HR 0.78, 95%
CI 0.71-0.86) and B (HR 0.82, 95% CI 0.73-0.91), but the results were not statistical-
ly significant in Group C. PFS was improved in Groups A(HR 0.70 95% CI 0.63-0.78)
and C(HR 0.69 95% CI 0.56-0.86) but not statistically significant in Group B. On sub-
group analysis for Group A, a statistically significant difference in OS was seen across
all subgroups: histology, cancer location, age, and race except gastroesophageal junc-
tion cancer (HR 0.83 95% CI 0.66-1.04) and females (HR 0.86 95%CI 0.73-1.01). In
Group B, statistically significant differences were only seen in esophageal cancer (HR
0.73 95% CI 0.66-0.81), squamous histology (HR 0.74 95% CI 0.67-0.82), Asian
race (HR 0.77 95% CI 0.67-0.88) and men (HR 0.84 95% CI: 0.77-0.92). Conclu-
sions: This study shows evidence for the use of ICI+ chemotherapy in the frontline set-
ting for the management of GEC. While comparing ICI against chemotherapy,
esophageal cancer, squamous histology, and the Asian race seemed to benefit more
from ICI. Similarly, males, in general, benefited more from ICI than females. We plan to
present an updated analysis at the meeting, which will include pending publications of
some ongoing clinical trials. Research Sponsor: None.
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Effect of adding immunotherapy to standard of care on survival in patients
with esophageal cancer: Analysis of NCDB database. First Author:
SABER Ali AMIN, Rutgers Cancer Institute of New Jersey, New
Brunswick, NJ
Background: Combined immuno-chemotherapy has been shown to be more effective
than chemotherapy alone in advanced esophageal cancer. However, the association of
immunotherapy and overall survival (OS) of patients with esophageal cancer, regardless
of stage and combined therapy, is unknown. The objective is to explore the association
of immunotherapy with OS in patients with all stage esophageal adenocarcinoma or
squamous cell carcinoma who received any treatment. Subset analysis was conducted
on OS for patients who received chemoradiation with and without immunotherapy.
Methods: This study included 85,900 adult patients in the National Cancer Database di-
agnosed between 2004 and 2017 with stage I-IV esophageal adenocarcinoma or squa-
mous cell carcinoma. The association of immunotherapy with OS was assessed with Cox
proportional hazards regression, adjusted for age at diagnosis, race, sex, stage, histolo-
gy, Charlson score, education, income, insurance, hospital type, place of living, region,
distance to facility, year of diagnosis and treatment modality. Results: Of 85,900 pa-
tients, 69,264 (81%) were men, 85,159 (88%) were White and 7,875 (9%) were
Black. The median (range) age at diagnosis was 64 (18-90) years. Overall, 1990
(2.3%) received immunotherapy. Immunotherapy did not improve median OS in stage
I-II (31 vs 27M, p >.05) but improved median OS in stage III (from 18 to 30 M, p
<.0001) and IV (from 8 to 14 M p <.0001). In the multivariable COX analysis, patients
who received immunotherapy had significantly improved OS compared with no immuno-
therapy (HR 0.756; 95% CI 0.713-0.801; P =.001). Treatment with CRT without sur-
gery plus immunotherapy was associated with significantly improved OS compared with
CRT alone (HR 0.817; 95% CI 0.745-0.896; P =.001). Interestingly, addition of im-
munotherapy to CRT with surgery did not improve OS compared with CRT and surgery.
After stratified by stage, immunotherapy was found to be associated with improved OS
only in stage IV patients either in all patients (HR 0.685; 95% CI 0.641-0.731, p <
0.001) or in patients who received CRT without surgery (HR 0.758; 95% CI 0.682-
0.841). Conclusions: In this study, the addition of immunotherapy to standard of care,
especially chemoradiation without surgery was associated with improved OS compared
with standard of care (or chemoradiation) alone in patients with advanced stage esopha-
geal cancer. Research Sponsor: None.
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A prospective clinical trial of camrelizumab in combination with
chemoradiotherapy in patients with metastatic esophageal squamous cell
carcinoma. First Author: Yongshun Chen, Renmin Hospital of Wuhan
University, Wuhan, China
Background: Patients with metastatic esophageal squamous cell carcinoma (mESCC) have dismal progno-
sis, immune checkpoint inhibitors (ICIs) have been reported to offer objective response rate (ORR) of ap-
proximately 30% with a median progression-free survival (PFS) of 3.6 months for mESCC. Emerging
evidence suggests that radiation might be a potent immunomodulator in multiple malignancies. In this tri-
al, we aimed to assess the efficacy and safety of the combination of camrelizumab with radiotherapy and
chemotherapy in mESCC. Methods: Patients with ECOG performance status of 0-1 and normal renal, liver
and bone marrow function who initially diagnosed with mESCC or progressed after prior systemic treat-
ments were received camrelizumab 200 mg of 21-day cycles plus radiotherapy (30-50Gy/10-25f) and
platinum-based combination chemotherapy. The primary endpoint was disease control rate (DCR); sec-
ondary endpoints were PFS, overall survival (OS), objective response rate (ORR) and safety. Chinese Clini-
cal Trial Registry identifier: ChiCTR2000040533. Results: From September 2018 to March 2021, 34
patients (85.3% men; median age, 60 years; 85.3% ECOG PS=1; 61.8% ≥2 organ metastases) were re-
cruited. At a median follow-up of 14.3 months, the DCR was 70.6% (24 of 34; 95%CI, 52.3 to 84.3);
ORR was 38.2% (13 of 34; 95%CI, 22.7 to 56.4); 44.1% had decrease in measurable disease; ≥6
months clinical benefit rate (CBR) was 41.2% (14 of 34; 95%CI, 25.1 to 59.2). Median PFS and OS of
9.5 months (95% CI, 7.1 to NR) and 19.5 months (95% CI, 13.9 to NR), respectively. Of the 34 pa-
tients, 32 (94.1%) had treatment-related adverse events (TRAEs) of any grade and 13 (38.3%) had grade
3-4 TRAEs that including reactive cutaneous capillary endothelial proliferation (17.6%), myelotoxicity
(23.5%) and interstitial pneumonia (2.9%). No treatment-related death occurred. To the cut-off date of
observation, 15 (44.1%) patients died and 12 (35.3%) are still receiving the treatment without events.
Conclusions: The combination of camrelizumab with radiotherapy and chemotherapy has notable efficacy
compared with historical controls in mESCC with manageable safety. This combination therapy strategy
should be validated in a larger trial in the future. Variable N=34 Clinical trial information:
ChiCTR2000040533. Research Sponsor: None.

Summary of treatment efficacy.
Follow-up,median (range), months 14.3 (5.6-25.3)

Best response, No. (%)

CR 4 (11.7)

PR 9 (26.5)

SD 11 (32.4)

PD 10 (29.4)

DCR

No. of patients 24

% patients (95% CI) 70.6 (52.3-84.3)

ORR

No. of patients 13

% patients (95% CI) 38.2 (22.7-56.4)

CBRa

No. of patients 14

% patients (95% CI) 41.2 (25.1-59.2)

PFS (months)

Median 9.5

95%CI (range) 7.1-NR

OS (months)

Median 19.5

95%CI (range) 13.9-NR

aCBR, Clinical Benefit Rate, defined as CR+PR+SD ≥ 6 months.
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Induction FOLFOX prior to CROSS chemoradiotherapy and surgery in
patients with locally-advanced esophageal and gastroesophageal junction
cancer: A phase II study. First Author: Richard Francis Dunne, Wilmot
Cancer Institute, University of Rochester Medical Center, Rochester, NY
Background: In the CROSS trial, neoadjuvant chemoradiotherapy (CRT) prior to surgery
for esophageal (E) and gastroesophageal junction (GEJ) cancers was found to improve
survival. However, 10-year data did not show benefit in reducing isolated distant metas-
tases. Addition of full-dose induction chemotherapy (CT) prior to CRT could provide ear-
ly systemic disease control in addition to enhanced local control. We evaluated
induction CT with FOLFOX followed by CRT and surgery in patients with E/GEJ cancers.
Methods: This single-arm, phase II clinical trial investigated trimodality therapy in clini-
cally staged II/III resectable cancers of the E/GEJ (NCT03110926). Treatment sched-
ule was: 6 weeks of mFOLFOX-6 (5-fluorouracil, leucovorin, and oxaliplatin) followed by
5.5 weeks of CRT with weekly paclitaxel and carboplatin and 41.4-45 Gy of radiation
(RT) and surgery. Primary endpoint was 2-year relapse-free survival (RFS) measured
from time of surgery to date of first recurrence or death and was calculated by the Ka-
plan-Meier method. Overall survival (OS) and key pathologic findings were secondary
outcomes. Results: In total, 41 patients enrolled with mean age of 63.1 years; 78%
were male. Almost all (95%) were adenocarcinoma. Median duration of follow-up was
2.08 years. Most primary tumors were located in the GE junction (68.3%). Treatment
was well tolerated: 95% patients completed all FOLFOX cycles, 98% received the pre-
specified RT dose, and 36 of 41 (87.7%) went on to have surgery (1 elected observation
after complete clinical response). R0 resection occurred in 97% of those that went on
to have surgery. At least partial pathologic response was found in 30 of 36 (83.3%);
8 of 36 (22%, CI 10.1-39.2%) had a pathologic complete response (pCR) and 20 of
36 (55%) had pCR or near-complete response (NCR). At the time of analysis, 2-year
RFS was 71.5% (CI 52.1-84.2) and the median RFS was 3.1 years; median OS was not
reached. At time of follow-up, 85% (17 of 20) of those with NCR and PCR were re-
lapse-free. Conclusions: Our study demonstrates a high treatment completion rate when
FOLFOX was administered prior to CRT and surgery for E/GEJ cancers. Almost all pa-
tients had R0 resection and over half had NCR or pCR response. Short-term follow-up
RFS and OS demonstrate promising efficacy for this approach in a sample almost exclu-
sively of adenocarcinoma tumors. Strategies to implement induction FOLFOX or FLOT
either with or without CRT should continue to be explored in larger studies. Clinical trial
information: NCT03110926. Research Sponsor: None.
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Multiple combinational strategies of immunotherapy for esophageal
squamous cell carcinoma: One institutional experience in Taiwan since
2016. First Author: Jo-Pai Chen, Yun-lin Branch, National Taiwan
Univeristy Hospital, Taipei, Taiwan
Background: ESCC is a health burden in Taiwan due to smoking and drinking habits. In R/M set-
ting, the prognosis is worse. In 2021, KN590 study(pembrolizumab with chemotherapy in
CPS≥10%), CM648 study(nivolumab with chemotherapy or nivolumab with ipilimumab in
TPS≥1%), and ESCORt-1st study(camrelizumab with chemotherapy in TPS≥1%) have all been
shown to get survival benefits compared with chemotherapy alone in front-line setting. Further
immunotherapy combinations with targeted therapies and subsequent therapy options after
anti-PD1 failure deserve more investigation. Methods: From early 2016 to late 2021, 26 ad-
vanced ESCC patients had ever received immunotherapy-containing regimens in Yun-lin
Branch of National Taiwan University Hospital. We have reviewed basic characters, ICIs regi-
mens, and treatment response of these patients. Results: 3 patients under progression during
front-line KN590 got PR by subsequent afatinib(2) or lenvatinib(1) use. So, the overall re-
sponse rate of advanced ESCC to immunotherapy-containing regimens was 59%(17/29) and
disease control rate was 72%(21/29). Conclusions: Afatinib has multiple immuno-modulatory
effects. AP or NA is an effective regimen in Taiwan, where double cancers, like HNSCC and
ESCC, are popular due to smoking, drinking, and bêtel-nuts chewing. Following KN590 good
efficacy was also seen in our institution and afatinib with anti-PD1 could be introduced in CT-
unfit patients. In unresectable and/or oligometastatic ESCC, induction triple therapy may lead
to conversion chemoradiation, even to final surgery. EGFR or VEGFR TKI with immunotherapy
might also be a subsequent recue regimen after front-line anti-PD1 failure. Research Sponsor:
None.

Tx line

1st line (12 patients)
1 Hypo-Ca with ESCC with AP;
1 Buccal CA with ESCC with NA;

1 CT-unfit patient with NA
6 with KN590;

3 with triple therapy by cetuximab, anti-PD1, and CT

*AP-afatinib and pembrolizumab
*NA-afatinib and nivolumab

≥2nd line (13 patients)
4 patients with 1st line PF;
4 patients with 1st line TPF;

2 cases with post-progression anti-PD1 & afatinib got PR after failure of
KN590;

1 with post-progression anti-PD1 & lenvatinib got PR after failure of
KN590;

2 patients with Nivo and Taxane or CPT-11 after failing cispatin-based
CT

2nd line
nivolumab

(4)

Overallbenefits PR: 58%(7/12);
DCR: 67%(8/12)

PR: 69%(9/13);
DCR: 85%(11/13)

As below

Regimens AP NA Triple KN590 AP NA LP Nivo-
CT

Nivo
alone

Partial
response

0 100%
(2/2)

67%
(2/3)

50%
(3/6)

80%
(4/5)

60%
(3/
5)

100%
(1/1)

50%
(1/2)

25%(1/
4)

Disease
control

100%
(1/1)

100%
(2/2)

67%
(2/3)

50%
(3/6)

80%
(4/5)

80%
(4/
5)

100%
(1/1)

100%
(2/2)

25%(1/
4)

Side effects Grade II
pneumo-nitis

Mild Malaise,
skin rash, leukopenia, hypo-

thyrodism

Malaise &
leukopenia

Gr. III pneumo-nitis
& Gr. II hepatitis noted in the

patient with PD

Mild HTN &
hypo-

thyrodism

Nil Nil
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A phase II study of perioperative mFOLFOX chemotherapy plus
pembrolizumab combination in patients with potentially resectable
adenocarcinoma of the esophageal, gastroesophageal junction (GEJ), and
stomach. First Author: Weijing Sun, University of Kansas Medical Center,
Kansas City, KS
Background: Surgical rection is the only potentially curative intervention for locally ad-
vanced adenocarcinoma of esophagus, GEJ and stomach. Results from various studies
have demonstrated the benefits of perioperative treatment including neoadjuvant and
adjuvant chemotherapy or chemoradiation, however, there is lack of universally accept-
ed standard. Recent data demonstrated the benefit of immune checkpoint inhibitor in
adjuvant setting in patients who had pre-operative chemoradiation. This single arm
phase 2 trial is aimed to evaluate efficacy and safety of pembrolizumab, an immune
checkpoint inhibitor, in combination with mFOLFOX in patients with potentially resect-
able adenocarcinoma of distal esophagus, GEJ and stomach with the primary objectives
of pathological response rate (ypRR with tumor regression score, TRS ≤ 2). We are re-
porting the preliminary analyses while the study nears completion. Methods: Patients
with newly diagnosed locally advanced (T1N1-3M0 or T2-3NanyM0), potentially resect-
able adenocarcinoma of distal esophagus, GEJ and stomach by PET, EUS, CT C/A/P
and staging laparoscopy were treated with pre-operative mFOLFOX6 (oxaliplatin 85mg/
m2, Leucovorin 400mg/m2, 5-FU bolus 400mg/m2, and 5-FU 2400mg/m2 infusion ev-
ery 2 weeks) for 4 cycles and pembrolizumab (200 mg IV q3week) for 3 cycles. Patients
with no evidence of metastatic disease by PET and CT C/A/P who are eligible for resec-
tion underwent surgery. Post-operative treatment consisted of 4 cycles of mFOLFOX
and 13 cycles of pembrolizumab 4-8 weeks postoperatively. Results: Of 35 patients en-
rolled (age range 44-86, mean of 65 years; with male:female of 28:7), 33 finished pre-
operative treatment, 26 had curative intended operations with R0 resection for all, 1 is
pending for surgery, and 2 are still on pre-operative treatment. 5 of 26 pts achieved
ypCR (19% regression score of 0). All except 2 patients (24/26, 92%) had shown path-
ologic response to the treatment with TRS ≤ 2. 23/26 (88%) finished post-operative
treatment. 20 patients completed all planned treatment with an average follow-up of
22.7 months. Amount them, 2 patients had recurrence/ metastatic disease (at 9 and
10 months, respectively) with 1 died 23.3 months from enrollment, and the rest are all
free of disease. G3/4 toxicities were reported in 19 of all 35 treated patients. There
were no unexpected toxicities. Conclusions: The combination of FOLFOX and pembroli-
zumab as peri-operative (pre- and post-operative) therapy in patients with locally ad-
vanced adenocarcinoma of distal esophagus, GEJ and stomach is safe and preliminary
benefit data are very encouraging with ypRR of 92% and ypCR of 19% and supporting
the combination of chemotherapy and Immune checkpoint inhibitor at perioperative
setting. Clinical trial information: NCT03488667. Research Sponsor: Merck.
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Multicenter phase Ib/II study of second-line trastuzumab, ramucirumab, and
paclitaxel in patients with HER2-positive advanced gastric or
gastroesophageal junction cancer: Updated HER-RAM study with biomarker
analysis. First Author: Sun Young Rha, Division of Medical Oncology,
Department of Internal Medicine, Yonsei Cancer Center, Yonsei
University College of Medicine, Seoul, South Korea
Background: HER-RAM study is the phase Ib/II multicenter study to evaluate the safety and
efficacy of adding trastuzumab to ramucirumab and paclitaxel as a second-line treatment in
HER2-positive advanced gastric or gastroesophageal junction (G/GEJ) cancer progressed
from trastuzumab containing chemotherapy. We report survival follow up and exploratory
biomarker results. Methods: Patients with HER2-positive advanced G/GEJ cancer who pro-
gressed after first-line trastuzumab containing chemotherapy were enrolled. Trastuzumab
4mg/kg on day 1 followed by 2mg/kg on days 8, 15, and 22, ramucirumab 8mg/kg on days
1 and 15, and paclitaxel (dose level 1: 80mg/m2, dose level -1: 70 mg/m2) on days 1, 8,
and 15 of a 28-day cycle was tested. After safety analysis of lead-in safety cohort (phase
1b), phase 2 part was conducted to evaluate the primary endpoint of progression-free surviv-
al (PFS). Secondary endpoints included objective response rate (ORR), disease control rate
(DCR), overall survival (OS), and safety. Results: No dose limiting toxicity at the dose level 1
was observed at the phase Ib part, the dose level 1 with full dose combination was deter-
mined as recommended phase 2 dose. At the time of data lock on September 7th, 2021,
50 patients including 3 patients from the phase 1b part were evaluable for response and
safety. Median age was 60 years old (range 29-82) and most patients were male (40/50). At
baseline, 39 patients had tumors with HER-2 3+ by immunohistochemistry (IHC) and 11
had those with HER-2 2+ by IHC with ERBB2 amplification by in situ hybridization. With
median follow-up duration of 18.8 months, median PFS and OS were 7.0 months (95%
confidence interval [CI]: 4.9-9.2 months) and 13.6 months (95% CI: 9.5-17.6 months), re-
spectively. ORR was 54% (27/50, complete response = 1, partial response = 26) and DCR
was 96% (48/50), respectively. On the exploratory analysis, HER-2 positivity of tumor tissue
was lost after fist-line chemotherapy in 8 of 23 patients (34.7%) without any definite associ-
ation between loss of HER-2 and outcomes. Most common hematologic adverse event (AE)
was neutropenia (all grade: 64%, grade 3/4: 52%) with 1 case of febrile neutropenia (2%).
Most common non-hematologic AE was peripheral sensory neuropathy and anorexia (all
grade: 32%, grade 3: 2%, respectively). Gastrointestinal (GI) bleeding occurred in 6 cases
(grade 3 upper GI bleeding: 3 patients, grade 1/2 lower GI bleeding: 3 patients), whereas GI
perforation was not observed. Hypertension occurred in 3 patients (grade 1/2: 1 patient,
grade 3: 2 patients). No new or unexpected AEs were observed. Conclusions: The continuous
use of trastuzumab in combination with ramucirumab and paclitaxel showed promising ac-
tivity and manageable safety profile in HER2-positive G/GEJ cancer patients who progressed
after trastuzumab containing chemotherapy. Clinical trial information: NCT04888663.
Research Sponsor: Celltrion, Eisai Lilly, Samyang.
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Pressurized intraperitoneal aerosol chemotherapy (PIPAC) for unresectable
PM from gastric cancer outstanding result from multicenter cohort study.
First Author: Mohammad Alyami, King Khalid Hospital and Oncology
Center, Najran, Saudi Arabia
Background: PIPAC is a recent approach for intraperitoneal chemotherapy with promis-
ing results for patients with peritoneal metastasis (PM). It is a safe and well-tolerated
treatment. Our aim was to report oncological outcomes after PIPAC for gastric PM.
Methods: International retrospective cohort study of consecutive patients with gastric
PM. Outcome measures were overall survival (OS), radiological response (RECIST), his-
tological response by use of Peritoneal regression grading system (PRGS) and cytology,
peritoneal cancer index (PCI) and symptoms. Results: 586 non-selected patients with a
median age of 56 (47-64) years, 54% of them were female and underwent a total of
1566 PIPAC procedures. 37% of patients were treated with 2 or more lines of IV che-
motherapy, median PCI at first PIPAC was 14 (7-24) and 63% of them were with signet
ring adenocarcinoma. Grade III-IV morbidity was 5.1 % and 1.9% died within 30 days
from PIPAC procedure. Median OS was 15.4 months from diagnosis and 20.1 months
for patient with more than 3 PIPAC. 263/586 patients (44.9%) had ≥3 procedures (pp:
per protocol) with the following outcomes: RECIST: 4.3% complete response 11% par-
tial remission, 44% stable; PRGS1 39% at PIPAC3 and negative cytology at PIPAC3 in
16% of patient. In multivariate analysis, 3 PIPAC or more HR 0.3 (95% CI 0.27-0.51),
2nd and 3rd line of chemotherapy HR 0.48 (95% CI 0.25-0.92) and CRS&HIPEC after
PIPAC HR 0.3 (95% CI 0.18-0.51) were predictors for survival. Conclusions: Based on
this large multicentre cohort study, PIPAC could be considered as an option for the
treatment of PM from gastric cancer. More prospective study will validate this indication
in the near future. Research Sponsor: None.
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Association of ITGA 11 and ITGAV upregulation with outcomes in gastric
cancer. First Author: Chenyu Sun, AMITA Health Saint Joseph Hospital
Chicago, Chicago, IL
Background: Gastric cancer (GC) is a common cancer worldwide. The integrin a (ITGA)
family members play essential roles in various cancers and variants of ITGA are involved
in metastatic process in gastric cancer. Thus, this study was conducted to explore the
roles of ITGA family members in stomach adenocarcinoma (STAD). Methods: RNA-se-
quencing FPKM data and corresponding clinical information of 375 STAD tumor tissues
and 32 normal tissues were retrieved from The Cancer Genome Atlas (TCGA). The
‘limma’ package was used to compare the expression differences between the normal
and cancer tissues using Wilcoxon rank-sum test. Analysis of overall survival (OS) was
conducted by Kaplan–Meier (K–M) method via ‘survminer’ package. Univariate Cox haz-
ard regression analysis was applied to seven clinicopathological variables from T stage,
N stage, M stage, pathologic stage, histologic grade, gender, age, and expression level
of selected ITGA family members, by using ‘survival’ package. Furthermore, a nomo-
gram was also visualized by the R ‘rms’ package and ‘survival’ package to predict the 1-
, 3-, and 5-year OS and individual predictors. Results: The expression of ITGA2, ITGA3,
ITGA4, ITGA5, ITGA6, ITGA11, and ITGAV were upregulated in STAD tissues compared
with normal tissues (P<0.05), whereas ITGA7, ITGA8, and ITGA9 were downregulated
in tumor tissues (P<0.05). In addition, no statistically significant difference was found
for TGA1 and ITGA10 between tumor and normal tissues ((P>0.05). Further survival
analysis found that higher expression of ITGA 11 (HR=1.46, 95%CI 1.05-2.03,
P<0.026) and ITGAV (HR=1.92, 95%CI 1.37-2.70, P<0.001) were associate with
worse OS. Univariate Cox hazard regression analysis showed that T3, T4, N1, N3, M1,
pathologic stage III and IV, age>65, and high expression level of ITGA11 and ITGAV
were associated with worse OS (all P < 0.05). The nomogram based on six clinicopatho-
logical variables (T stage, N stage, M stage, pathologic stage, age, and expression levels
of ITGA11 and ITGAV) and 1-, 3-, 5-year OS probabilities were developed. The concor-
dance index (C-index) of the nomograms was 0.673(0.647-0.700), indicating that the
potential predicting role and sufficient discrimination ability of the nomogram as C-in-
dex was more than 0.5. The calibration curves of 1-, 3-, and 5-year indicated the con-
sistency of our results and the predictive values, indicating satisfactory performance for
this nomogram. However, 1-, 3-, 5-year AUCs of ITGA11- and ITGAV-based nomogram
were 0.687, 0.691, and 0.687, showing a relatively acceptable accuracy as they were
great than 0.5. Conclusions: ITGA2, ITGA3, ITGA4, ITGA5, ITGA6, ITGA11, and ITGAV
are upregulated, while ITGA7, ITGA8, and ITGA9 are down regulated in STAD tumor
samples. High expression levels of ITGA11 and ITGAV are associated with worse OS.
The ITGA11- and ITGAV-based monogram developed by this study might be useful in
predicting the OS outcome for STAD patients. Research Sponsor: None.
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CSF-1R inhibitor, pexidartinib, sensitizes esophageal cancer to PD-1
immune checkpoint blockade in a rat model. First Author: Michael
Paskewicz, Esophageal and Lung Research, Allegheny Health Network,
Pittsburgh, PA
Background: Esophageal adenocarcinoma (EAC) is a leading cause of cancer deaths.
Pexidartinib, is a multi-gene tyrosine kinase inhibitor, targeting FLT3, KIT and CSF1R.
In particular, pexidartinib by targeting CSF-1R down modulates macrophage mediated
pro-survival tumor signaling. Recently, CSF-1R inhibitors have successfully shown to
enhance antitumor activity of PD-1/PD-L1 inhibitors by suppressing tumor immune eva-
sion, in multiple solid tumors. Methods: Seventy-two rats underwent an end-to-side
esophagojejunostomy to induce gastroesophageal reflux, resulting in EAC carcinogene-
sis. At 32 weeks postoperatively, tumor bearing animals were randomized to a dose of
30mg/kg of pexidartinib or vehicle control, 5 days on and 2 days off (14 day cycle), for
a total of 3 cycles. A PD-1 inhibitor, AUNP-12, at a dose of 3mg/kg or placebo, was ad-
ministered on day 12 of each cycle. At 38 weeks postoperatively animals were eutha-
nized. Safety and efficacy was evaluated by objective health assessments, pre and
posttreatment MRI, RT-PCR, immunofluorescent labeling and a serum cytokine assay.
Results: The pexidartinib +/- PD-1 inhibitor (Px+P and Px-P) groups demonstrated no
significant difference in daily weight change (p = 0.98) or in mortality (p = 0.59) when
compared to vehicle control (V+P and V-P) groups. On post-mortem serum analysis AST
(p = 0.01) and ALT (p = 0.001) were elevated, while albumin (p = 0.57) and BUN/cre-
atinine ratio (p = 0.09) were reported within normal ranges, when comparing treatment
to placebo groups. Pre to posttreatment, mean MRI tumor volume decreased by 37%
and 54% in the Px-P and Px+P animals and increased by 147% and 88% in the V+P
and V-P animals, respectively (p = < 0.0001). Overall response rate was 69% and 87%
in Px-P and Px+P animals compared to 21% and 13% in V-P and V+P animals, respec-
tively (p = < 0.0001). Downstream gene expression demonstrated upregulation of TNF-
a (p = 0.003), IFN-c (p = 0.002) and IL-6 (p = 0.0001) and downregulation of IL-13
(p = 0.051), IL-10 (p = 0.051), TGF-b (p = 0.024) and Arg-1 (p = 0.0003), in treat-
ment vs. placebo animals. Increased apoptosis (Cas-3 p = 0.0005) and reduced prolif-
eration (Ki-67 p = < 0.0001) were reported in the treatment animals. Higher
CD3+CD8+ T cell densities and CD86/CD206 macrophage ratio was reported in treat-
ment groups compared to placebo (p = < 0.0001). Serum cytokine levels significantly
displayed upregulation of TNF-a and IFN-c and downregulation of IL-4 and IL-10 in the
treatment animals compared to the placebo. Conclusions: Overall, this study established
a promising combinatorial strategy using a CSF-1R inhibitor to overcome resistance to
PD-1/PD-L1 axis blockade in an esophageal cancer model, providing the rationale for
future clinical strategies. Research Sponsor: None.

334 Poster Session

Role of an anti-gastrin vaccine (PAS) alone and in combination with a PD-1
antibody on growth and metastases of gastric cancer. First Author: Jill P
Smith, Georgetown University, Department of Medicine, Washington, DC
Background: Gastric cancer is a leading cause of cancer-related deaths worldwide. Many
of those with advanced gastric cancer are responsive to immune checkpoint antibody
therapy, although the median survival even with these new agents is less than 12
months. The gastrointestinal peptide, gastrin, has been shown to stimulate growth of
gastric cancer through the cholecystokinin-B receptor (CCK-BR) and the inhibition of
gastrin’s action results in decreased growth. In the current investigation we studied the
effects of a cancer vaccine, Polyclonal Antibody Stimulator (PAS) that targets the gas-
trin peptide on growth of gastric cancer in mice.Methods: RNA was extracted from NCC-
S1 and YTN-16 murine gastric cancers and analyzed by qRT-PCR for gastrin, CCK-BR,
and PD-L1 expression. YTN-16 (5x106) cells were injected subcutaneously in (N = 40)
syngeneic female C57BL/6 mice. Mice were divided into 4 groups of equal tumor size
and treated with PBS (control), PD-1 antibody (PD-1 Ab) 50 lg, PAS 250lg, or the
combination of the PD-1 Ab and PAS given at one week after tumor inoculation (week
0) and at weeks 1, 3, and 6. A PAS booster was also given at week 9.Tumor growth rate
was monitored weekly with calipers. At the end of treatment, tumors were excised,
weighed and analyzed with Masson’s trichrome stain for fibrosis, and for Ki67, CD8 T-
cells, and M2-polarized macrophages by immunohistochemistry. Metastases were
counted and confirmed by histology. Results: Gastrin, CCK-BR, and PD-L1 expression
were confirmed by qRT-PCR in the gastric cancer cells. PAS monotherapy (P = 0.023)
or PAS in combination with PD-1 Ab (P = 0.0003) resulted in significantly slowed tumor
growth and with no metastases observed. Tumor weights were 40-52% smaller in mice
treated with PAS or the combination therapy compared to PBS or PD-1 Ab, respectively,
but this difference did not reach significance (P = 0.09). PD-1 Ab monotherapy did not
change tumor size compared to PBS-treated control mouse tumors. Ki67 staining was
decreased by 62-67% and fibrosis staining was decreased by 51-61% in tumors of
mice treated with PAS monotherapy or in combination with PD-1 Ab, respectively (P <
0.0001). PAS monotherapy resulted in a 4-fold increase of CD8+ T-cells and a 56% de-
crease in M2-polarized macrophages (P = 0.0001) compared to control tumors. PAS
and PD-1 Ab combination therapy resulted in an additive effect with 29% more CD8+
T-cells (P < 0.05) and 54% fewer M2-polarized macrophages (P < 0.0001) compared
to tumors of PAS monotherapy-treated mice. Conclusions: Treatment of mice with an
anti-gastrin vaccine, PAS, slows growth of gastric cancer and prevents metastases. PAS
vaccination improves the effectiveness of PD-1 Ab therapy in part by decreasing tumor
fibrosis and altering the tumor immune cell signature. This study suggests that addition
of PAS to immune checkpoint antibody therapy in gastric cancer may be beneficial.
Research Sponsor: Cancer Advances, Inc., U.S. National Institutes of Health.
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335 Poster Session

Safety and efficacy of immunotherapy in combination with epigenetic
therapy in an esophageal adenocarcinoma model. First Author: Ashten
Omstead, Esophageal and Lung Research, Allegheny Health Network,
Pittsburgh, PA
Background: There is a critical need to develop effective therapeutic approaches for patients
with esophageal cancer, a leading cause of cancer mortality. Recently, immune checkpoint
blockade (ICB) has demonstrated modest survival benefit in gastroesophageal cancer pa-
tients. Epigenetic therapies, including DNA methyltransferases (DNMT) and histone deace-
tylases (HDACs), have shown to enhance tumor immune recognition by directly upregulating
antigen presentation and by activation of type-1 interferon response triggered by cytoplas-
mic double-stranded RNA, a phenomenon known as viral mimicry. In other cancer models,
epigenetic therapy has shown early promise by enhancing the effectiveness of ICB via addic-
tive antiproliferative effects, enhanced immune activation and reversal of T cell exhaustion
towards a memory-effector T-cell phenotypes. Methods: Esophagojejunostomy was per-
formed to induce gastroduodenojejunal reflux in rats, leading to development of EAC. At 32
weeks postop, animals were randomized into eight treatment and control groups: placebo ±
radiation, epigenetic treatment ± radiation, immunotherapy treatment ± radiation, and con-
current epigenetic and immunotherapy ± radiation. Animals underwent three 14 day cycles
of epigenetic treatment or placebo. Each cycle consisted of one week of DNMT treatment or
placebo at a dose of 0.5mg/kg, followed by one week of HDAC treatment or placebo at a
dose of 2mg/kg. Animals received one 3mg/kg dose of PD1 inhibitor or placebo on day 12 of
each cycle. Safety and efficacy were evaluated via objective health assessments, change in
tumor volume, immunofluorescent labeling and RT-PCR. Results: Seventy of 74 randomized
animals reached study end-point with no significant differences in mortality observed across
groups (p = 0.556). There were no significant differences in observed health scores or
weights between all groups (p = 0.431 and p = 0.882, respectively). Pre to posttreatment,
mean MRI tumor volume increased by 263.1% and 90.9% in the placebo and the placebo
plus radiation groups, respectively. The largest tumor reduction was observed in the concur-
rent treatment groups, 84.5% and 61.8% with and without radiation, respectively. Addi-
tionally, independent epigenetic and immunotherapy treatments with or without radiation
also exhibited decrease in tumor volume, but to a lesser extent than the concurrent regimens
(p = 0.005). Immunofluorescent labeling demonstrated a significant increase in CD3+
CD8+ T cells in all treatment groups compared to placebo (p = < 0.001). Gene expression
displayed upregulation of CD206 (p = 0.002), TNFa (p = < 0.001), and Arg1 (p = <
0.001) in treatment arms compared to placebo. Conclusions: This study establishes addic-
tive antitumor efficacy and enhanced immune sensitization for a concurrently sequenced
treatment, combining epigenetic therapy and radiation with immunotherapy, to treat EAC.
Research Sponsor: None.

336 Poster Session

A novel circulating diagnostic and prognostic metagenomic signature in
esophageal adenocarcinoma: Implications for precision oncology. First
Author: Muhammad Yogi Pratama, Department of Molecular Diagnostics
and Experimental Therapeutics, Beckman Research Institute of City of
Hope Comprehensive Cancer Center, Monrovia, CA
Background: The high incidence of esophageal adenocarcinoma (EAC) remains a major
clinical challenge as majority of these cases are diagnosed at advanced stages, with
poor survival outcomes. Emerging evidence indicate intriguing associations between
unique microbial profiles and cancer pathogenesis. More recent data also indicates the
potential clinical significance of specific microbial signatures as diagnostic and prog-
nostic biomarkers. However, to date, no studies have systematically interrogated circu-
lating metagenome profiling in EAC patients, particularly as non-invasive, early
detection, surveillance and prognostic classifiers that may improve the current manage-
ment paradigms. Methods: Metagenome sequencing was performed on 81 serum speci-
mens collected from 51 EAC, 10 high grade dysplasia (HGD), 10 Barretts’s esophagus
(BE), and 10 gastro-esophageal reflux disease (GERD) patients, respectively. Sequenc-
ing reads were classified using Bracken and MetaPhlAn3 to determine relative abun-
dance between various classes. The Linear Discriminant Analysis effect size (LEfSe)
method was performed to identify potential conserved and discrete microbial profiles
between groups. Logistic regression and Kaplan-Meier analyses were used to build a
model according to clinical and metagenomic classifiers to examine the diagnostic and
prognostic potential of the identified metagenomic signature. Results: A significant loss
of alpha and beta diversity was identified in serum specimens from EAC patients. We
observed a shift in microbial taxa between each group – at the phylum, genus, and spe-
cies level – with Lactobacillus sakei as the most prominent species in GERD vs. other
patient groups. Interestingly, LEfSe analysis identified a complete loss of Lactobacillus
(L.Sakei and L. Curvatus), Collinsella stercoris and Bacteroides stercoris, but conversely
a significant increase in Escherichia coli in patients with EAC. Finally, we developed a
metagenome panel that discriminated EAC from GERD patients with an AUC value of
0.89 (95% CI, 0.78 – 0.95), and this panel in conjunction with the TNM stage was a
robust predictor of overall survival (≥24 months; AUC = 0.84 [95% CI 0.66 – 0.92])
and an accompanying hazard ratio (HR) of 6.23 (95% CI, 2.65 – 14.46, P<0.001).
Conclusions: This study describes unique blood-based microbial profiles in patients with
GERD, BE, HGD, and EAC, that are further utilized to establish a novel circulating diag-
nostic and prognostic metagenomic signature in EAC. Research Sponsor: U.S. National
Institutes of Health.

337 Poster Session

Preclinical evaluation of a dual magnetic and fluorescence-guided approach
for sentinel lymph node biopsy in the stomach. First Author: Anil Shetty,
Ferronova Inc, Sugarland, TX
Background: Gastrectomy with extended (D2) lymphadenectomy is considered as a stan-
dard of care for gastric cancer to provide best possible outcomes and pathologic staging.
However, D2 gastrectomy is technically demanding operation and reported to be associ-
ated with increased complications, including bleeding, pancreatitis, abscess, chylous
ascites, and mortality. Application of sentinel lymph node mapping in gastric cancer
has the potential to reduce patient morbidity, while facilitating detailed pathology proc-
essing required to accurately identify nodal metastases. However, sentinel lymph node
biopsy techniques are not established for gastrectomy because of a lack of practical
tracers; an effective and convenient tracer that exclusively accumulates in sentinel
lymph nodes is critically needed. Methods: A lymphotropic tracer solution consisting of
mannose-labelled magnetic nanoparticles (SPIONs) and a fluorescent dye (indocyanine
green, ICG) was injected laparoscopically into the stomach submucosa of 6 healthy fe-
male domesticated pigs while under general anaesthesia. Intraoperative laparoscopic
fluorescence imaging was used to highlight draining lymphatic pathways containing
ICG, while a combination of T2-weighted MRI and magnetometer probe detection were
used to identify nodes containing SPIONs. Results: Mixing the ICG dye and SPIONs en-
sured concurrence of fluorescent and magnetic signals in the sentinel nodes. Average
tracer accumulation time before dissection was 5 hours. On average 4.5 fluorescent no-
des (range 2–7) were removed, of which 2 (average) were also magnetic (range 1–4).
Magnetic nodes could be identified using both preoperative MRI and intraoperative
magnetometer probe. The mannose label of the SPIONs produced a strong binding af-
finity to macrophages, and in combination with particle size (80 nm) results in en-
hanced retention in the sentinel nodes. On average, after 5 hours accumulation time,
the sentinel nodes contained 4.1% of the SPION injected dose and 88% of the magne-
tometer counts. Conclusions: Through the co-injection of fluorescent and mannose-la-
belled magnetic tracers, lymphatic drainage pathways can be determined preoperatively
with MRI, visualised with intraoperative fluorescence cameras, and SLNs confirmed
with magnetometer. Although ICG flows through multiple echelons, in doing so it cre-
ates a lymphatic roadmap to guide surgeons. The addition of magnetic particles pro-
vides sentinel node discrimination, so in combination, these two tracers could greatly
enhance the capability to detect SLNs in gastric cancer. Research Sponsor: Australian
federal grant.

338 Poster Session

Evaluation of near-Infrared fluorescence-conjugated peptides for
visualization of human epidermal receptor 2-overexpressed gastric cancer.
First Author: Kyoungyun Jeong, Cancer Research Institute, Seoul
National University College of Medicine, Seoul, South Korea
Background: HER2 is highly overexpressed in many kinds of cancers with a poor progno-
sis. Recently, near-infrared (NIR) fluorescence-based imaging is a growing field for both
pre-clinical and clinical application. In this study, we aimed to synthesize Human Epi-
dermal Receptor2 (HER2)-specific near-infrared (NIR) fluorescence probes and evalu-
ate their applicability in cancer-specific image-guided surgeries using an animal model.
Methods: An NIR dye emitting light of 800 nm (IRDye800CW, Li-COR, USA) was conju-
gated to trastuzumab and HER2-specific affibody using click mechanism. HER2 affinity
was assessed by the surface plasmon resonance technique. HER2 positive/negative gas-
tric cancer cell lines (NCI-N87 and SNU-601) were subcutaneously implanted into fe-
male BALB/c-nu (6 to 8 weeks old) mice. The biodistribution and fluorescence signal
intensity were measured by Lumina II (Perkin Elmer, MA, USA) and a laparoscopic NIR
camera (InTheSmart, Seoul, Korea) after injecting the probes intravenously. Results:
Trastuzumab-IRDye800CW showed higher affinity to HER2 (K(D) = 2.093(3)pM) than
unconjugated trastuzumab(K(D) = 25.75pM). The significant signal of fluorescence
was targeted to the HER2-positive tumors at 24hr after injection, while no or low signal
retention was observed in negative group. The peak appears at 24hr after injection. On
the other hand, small difference of affinity was shown between HER2-target affibody-IR-
Dye800CW (K(D) = 4.71nM) and unlabeled pure affibody(K(D) = 1.42nM). The renal
clearance of HER2-target affibody conjugated with IRDye800CW was so fast that we
could not detect the signal. Conclusions: Our results suggest that trastuzumab conjugat-
ed with IRDye800CW can be a feasible tool to monitor HER2 status in pre-clinical can-
cer imaging. Moreover, this probe can provide complementary means for assessment of
HER2 expression in gastric cancer patients and/or be used to further detection of
HER2-positive lesions during image-guided surgery. Research Sponsor: Seoul National
University Hospital Research Grant (05-2017-0010), National Research Foundation of
Korea Research Grant (2019R1C1C1010046), Ministry of Health & Welfare, Republic
of Korea (HI13C2148).
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339 Poster Session

Applicability of advanced endoscopic balloon-type irreversible electroporation
catheter on the esophagus: Preclinical animal study. First Author: Han Jo
Jeon, Korea University Anam Hospital, Seoul, South Korea
Background: Irreversible electroporation (IRE) is a new destructive technique that re-
moves undesirable tissues using an electric field. Main mechanism of IRE is through
the creation of permanent, nano-sized pores on the cell membranes, resulting in cell
death. It poses, however, one technical challenge as contractions of smooth muscle of
the gastrointestinal tract may prevent IRE from effectively electroporate the cell. The
present study aims to demonstrate the applicability of this newly designed endoscopic
balloon-type IRE catheter in destroying undesired tissues. Methods: The electrical field
generated at 1500V with 40 pulses during ablation with the balloon-type catheter in
esophagus were simulated using COMSOL Multiphysics. After a pig was anesthetized, a
0.035-inch Jagwire was inserted through the duodenum using a gastroscope. An IRE
catheter was then manually advanced into the esophagus along with a guidewire. The
fluoroscopy with contrast medium was employed to determine target lesions with clips.
Following the sequential ablation along the esophagus, electrical parameters as well as
the number of interruptions encountered were recorded. The pigs used in the experi-
ments were sacrificed after 24 hours and tissue specimens obtained were evaluated us-
ing H&E and terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL)
assay. Results: Based on the COMSOL simulation, the heated portion, approximately 57
degrees of Celsius, was observed only at the edge of the electrodes. Fluoroscopy demon-
strated the balloon-type catheter was not adjacent to the heart and tightly blocked the
lumen of esophagus as it adheres to the mucosal layer during inflation. The IRE catheter
was able to overcome muscle contractions during ablative process and deliver all electri-
cal energy of the scheduled sequences. A total of 12 ablations were performed in three
pigs, and the success rate of balloon catheter was 91.7% (11/12). Histological slides
from H&E staining and TUNEL assay showed nuclei, stained brown, which indicates ap-
optosis at the ablation site. Conclusions: The IRE balloon-type catheter demonstrated its
applicability and effectiveness as an electroporation-based treatment in esophagus as
validated in the experimental results. Further studies regarding electrodes improvement
to heat-free condition and its safety related assessment would be needed. Research
Sponsor: None.

340 Poster Session

NIR fluorochrome labeled anti-carcinoembryonic antigen monoclonal
antibody for gastric cancer-specific image guided surgery. First Author:
Eunhee Koo, Cancer Research Institute, Seoul National University
College of Medicine, Seoul, South Korea
Background: Carcinoembryonic antigen (CEA) is a widely known tumor marker that is
clearly expressed in gastrointestinal tract cancer. We utilized a CEA-specific chimeric
antibody conjugated to a near infrared (NIR) fluorophore to facilitate CEA-targeted fluo-
rescence image–guided surgery (FGS) of gastric cancer. The anti-CEA antibody, SGM-
101 is conjugated with NIR dye BM-105, which has an absorbance band centered at
705 nm. Methods: RNA sequencing data of 34 gastric cancer cell lines from Cancer Cell
Line Encyclopedia were screened and validated by qPCR and western blotting. Flow cy-
tometry and confocal microscopy were performed by SGM-101, Alexa Fluor-680, Iso-
type-101 and Isotype-680 to quantify fluorescence intensity. SGM-101(n = 5) or
Isotype-101(n = 2) was injected to mouse xenografts through a tail vein which had been
subcutaneously implanted with MKN-45, SNU-16, and SNU-668. IVIS Spectrum
quantified radiant efficiency of fluorescence in the region of interest at serial time
points. The extracted tumor in peak time was analyzed by confocal imaging for micro-
distribution. In addition, 85As2mLuc were injected intraperitoneally in 6-week-old fe-
male BALB/c-nu mice for peritoneal carcinomatosis. Bioluminescence/fluorescence
imaging was performed with IVIS Spectrum at peak time and analyzed via Living Image.
Histologic evaluations were processed with H&E and Immunohistochemistry (IHC) data
by a pathologist. Results: RNA expression of ceacam5 and protein expression of CEA in
gastric cell lines was measured by RNA sequencing, qPCR, and western blotting. CEA
expression patterns displays similar with fluorescence intensity patterns which were
quantified through flow cytometry and immunocytochemistry show that CEA localized in
membranes. In subcutaneously implanted model, the radiant efficiency of each group
shows that the accumulation of SGM-101 has significantly higher fluorescence signal in
the high CEA expressing group (MKN-45) and medium expressing group (SNU-16)
while no fluorescence signal was observed in the CEA negative group (SNU-668) via
IVIS Spectrum. Biodistribution of SGM-101 indicates that the maximum peak accumu-
lation point was 48 hours after tail vein injection. Frozen tissue which was extracted at
peak detection time shows micro-distribution of SGM-101 and expression of extracted
tissue CEA expression was validated with IHC by pathological analysis. In the peritoneal
carcinomatosis model, the imaging of fluorescence detection patterns corresponds with
bioluminescence imaging and histological evaluation. Conclusions: CEA expression cor-
responded with intensity of in vitro fluorescence immunodetection and a tumor area ac-
cumulation in gastric cancer xenografts by SGM-101. This study indicates that NIR
tumor specific imaging can be a feasible tool for image-guided surgery. Research Spon-
sor: Seoul National University Cancer Research Institute.

341 Poster Session

Transcriptomic analyses of esophageal cancer patients with brain
metastases. First Author: Luis E. Aguirre, H. Lee Moffitt Cancer Center
and Research Institute, Tampa, FL
Background: Brain metastases from esophageal cancer are extremely rare with an esti-
mated incidence of 1.7% but limited survival. Some reports highlight the rich microvas-
cular density of such tumors and their distinctive degree of HER2, HIF1-a and EGFR
expression, further emphasizing the potential role of angiogenesis in their neurotropic
behavior. With this in mind, we aimed to illustrate the transcriptomic landscape of brain
metastases from esophageal cancers and better understand the disease biology. Meth-
ods: Following IRB approval, we collected retrospective data on patients with a diagno-
sis of esophageal cancer with histology-proven brain metastases treated at our
institution between 2008 and 2020. We identified 10 adequate, paired samples with
available tissue for RNA extraction. Expression data was generated using NanoString TS
360 panels to characterize gene signatures of interest and analyzed using GSEA_4.1.0.
Results: All 10 patients were Caucasian, 90% were male. Median age was 63 years. All
had adenocarcinoma with G2-G3 histology. Median follow-up was 39.4 mos (95%CI,
27.4 to 51.4). At data cutoff, 6 patients had died. Median OS was 24.6 mos. Median
time from curative surgery to CNS recurrence was 8.3 mos. Ninety percent of patients
developed brain metastases within 24 mos of surgery. Median time from brain metasta-
ses to death was 4.7 mos. Almost a third of patients had HER2 positive disease. 48
gene signatures were analyzed; 5 being significantly enriched between metastatic and
primary site accounting for cell cycle, DNA damage repair, MYC, mTOR signaling and
immortality and stemness. Out of a pool of 760, significant overlap was seen between
12 genes across the 5 signatures of interest: POLE, LIG1, FEN1 (involved in DNA repair
and replication); AURKA and PLK1 (cell proliferation and triggers for G2/M transition),
BUB1 (establishment of the mitotic spindle checkpoint and chromosome congression),
MCM2 and MCM4 (initiation of genome replication); BRIP1 and RAD51 (critical in ho-
mologous recombinational repair); CCNE1 (cell cycle G1/S transition) and WRAP53
(dual role as p53 regulator and protein involved in telomere elongation and DNA repair).
ERBB2 was similarly enriched in primary and metastatic sites. Conclusions: These pre-
liminary data demonstrate that the genomic basis of brain metastases in esophageal
cancer goes beyond EGFR/ERBB2 signaling. A complex genomic interaction is present
in brain metastases as compared to primary site that offers these cells the advantage for
neurotropism. To our knowledge this is the first study attempting to illustrate genomic
differences between primary and matched brain metastasis sites in esophageal cancer.
Research Sponsor: None.

342 Poster Session

CD44v6 high membranous expression as a predictive marker of therapy
response in patients with gastric cancer. First Author: Ji-Hyeon Park,
Department of Surgery, Seoul National University College of Medicine,
Seoul, South Korea
Background: In gastric cancer (GC), biomarkers that define prognosis and predict treat-
ment response remain scarce. We hypothesized that the extent of CD44v6 membranous
tumor expression could predict prognosis and therapy response in GC patients.Methods:
Two GC surgical cohorts, from Portugal and South Korea (n = 964), were characterized
for the extension of CD44v6 membranous immunoexpression, clinicopathological fea-
tures, patient survival, and therapy response. The value of CD44v6 expression in pre-
dicting response to treatment and its impact on prognosis was determined. Results:
High CD44v6 expression was associated with invasive features (perineural invasion and
depth of invasion) in both cohorts and with worse survival in the Portuguese GC cohort
(HR 1.461; 95% confidence interval 1.002–2.131). Patients with high CD44v6 tumor
expression benefited from conventional chemotherapy in addition to surgery (p < 0.05),
particularly those with heterogeneous CD44v6- positive and -negative populations
(CD44v6_3+) (p < 0.007 and p < 0.009). Conclusions: Our study is the first to identify
CD44v6 high membranous expression as a potential predictive marker of response to
conventional treatment, but it does not clarify CD44v6 prognostic value in GC. Impor-
tantly, our data support selection of GC patients with high CD44v6-expressing tumors
for conventional chemotherapy in addition to surgery. These findings will allow better
stratification of GC patients for treatment, potentially improving their overall survival.
Research Sponsor: This work was funded by FEDER-Fundo Europeu de Desenvolvimen-
to Regional funds through the COMPETE 2020, Operacional Programme for Competi-
tiveness and Internationalization (POCI), Portugal 2020, and by Portuguese funds
through FCT (Fundacao para a Ciencia.
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343 Poster Session

Quantitative proteomic profiling of esophageal adenocarcinoma tumors to
assess prevalence of approved targets and elucidate novel biomarkers. First
Author: Sumeet K. Mittal, Norton Thoracic Institute, St. Joseph’s
Hospital and Medical Center, Dignity Health, Phoenix, AZ
Background: Esophageal adenocarcinoma (EAC) continues to have extremely poor prog-
nosis despite advances in surgical and oncological regimens. Targeted and immune
therapy hold promise to improve outcomes in solid tumors including EAC. At present
HER-2 and anti-PD-L1 therapies are approved by the FDA for EAC. Additionally, off-la-
bel use of EGFR directed therapy has been reported. The aim of this study is to measure
expression of 80+ oncoproteins in EAC using multiplexed mass spectrometry to eluci-
date expression of currently approved-drug targets and explore promising new targets
for drug development. Methods: After Institutional Review Board approval (Mayo Clinic
and KUMC), EAC patients whose tumors were resected via esophagectomy before che-
motherapy and/or radiation were identified. Normal esophageal mucosa samples with
no history of EAC were also retrieved for analysis. Tissue sections were microdissected
to exclude stroma from adenocarcinoma cells. Isolated EAC cells were solubilized for
mass spectrometry-based quantitation of more than 80 clinically relevant tumor
markers. Results: 55 EAC tissues were analyzed. HER2, PD-L1 and EGFR were overex-
pressed only in 16.3%, 0%, and 0% of patients, respectively. New oncoproteins #2
and #6 were noted to have high (7,634.0 and 27,222.6 attomoles/ug) and consistent
(98.1% and 94.5%) overexpression in EAC samples. Expression of HER2, oncoproteins
#2 and #6 were significantly higher in EAC compared to normal esophageal mucosa.
There was no statistical difference in the expression of PD-L1 and EGFR between EAC
and normal samples. Conclusions: Mass spectrometry revealed a very low prevalence of
target oncoproteins in EAC for currently used drugs. Our study potentially reveals alter-
nate markers which are near universally present at high levels and should be further ex-
plored for targeted treatment. Research Sponsor: Stella Diagnostics, Inc.

Biomarker CBL CDK4 EGFR HER2
Marker

2 Marker 6 MET MSLN PD-L1

Mean expression* via mass spec
(attomoles/lg)

189.7 230.5 302.7 733.7 7,634.0 27,762.7 349.3 657.1 0.0

% expressed out of 55 tumors via mass
spec

52.7% 7.3% 92.7% 61.8% 100.0% 98.1% 52.7% 47.2% 0.0%

Overexpression % in EAC as described in
the literature

NR 21% 28% 18% NR NR 9% 13% 27%

Overexpression % via mass spec 0.0% 1.8% 0.0% 16.3% 98.1% 94.5% 3.6% 36.3% 0.0%

* Mean expression of tumors with detected expression of biomarker (Non-detected samples not used for expression means).

344 Poster Session

Association of magnitude and consistency of PD-L1 expression and other
variables associated with benefit from immune checkpoint inhibition (ICI):
Systematic review and meta-analysis of 14 phase 3 trials in advanced
gastroesophageal cancer (GEC). First Author: Harry H. Yoon, Mayo Clinic,
Rochester, MN
Background: ICI with anti-PD-1 therapy was approved by the US FDA as 1st/2nd-line treatment
of advanced GEC regardless of PD-L1 status. It is argued that patients (pts) with PD-L1-low
GEC do not benefit from ICI. To avoid spurious exclusion of pts, we systematically reviewed
phase 3 trials to assess the magnitude and consistency of PD-L1 to predict benefit from ICI.
We also examined other potential predictive factors to understand their magnitude and consis-
tency in comparison with PD-L1 status. Methods:MEDLINE, Embase, Scopus, Web of Science,
and Cochrane Central Register were searched for all randomized clinical trials (RCT; 2000-
2021) in advanced GEC comparing ICI, alone or with chemotherapy, vs standard of care (SOC).
The primary endpoint was overall survival (OS). Study screening, data abstraction, and bias as-
sessment were done independently by two reviewers per PRISMA guidelines. The mean HR for
ICI vs SOC was calculated by random effects model. The predictive value of a factor was quanti-
fied using relative magnitude and consistency (table). Results: 14 RCTs at low risk of bias were
included (N = 9,210 pts; KN62, CM649, CM648, ESCORT1st, KN590, ATT4, JAV100,
KN181, KN61, ATT3, ESCORT, RATIONALE302, JAV300, ATT2). 6 trials were 1st-line,
8 were after 1st-line. Treatment comparisons were ICI + chemo vs chemo (6 trials), ICI vs che-
mo (9 trials), and ICI vs placebo (1 trial). ICI was always anti-PD-1/-L1 (1 trial also had anti-
CTLA-4). Table shows primary results. To enable head to head comparisons, subgroup analyses
of trials containing both levels of a factor or having similar design were done and generally
yielded consistent results. Conclusions: PD-L1 CPS is the strongest predictive biomarker, after
MSI, for OS benefit from ICI-containing therapy vs SOC. Additional research on gender is war-
ranted. Research Sponsor: None.

PREDICTIVE VALUE

# trials &
pts

Mean HR (95% CI) for ICI-containing vs
SOC

Consistency
(# comparisons with HR <.9)a

Relative
Magnitudeb

MSI Yes 4/ 153 .35 (.22 –.55) 100% (5/5) 136% more
No 3/ 1957 .79 (.74 –.84) 67% (2/3) ref

PD-L1
CPS

High
c

7/ 2057 .69 (.62 –.76) 86% (6/7) 41% more

Low 4/ 1545 .97 (.87 – 1.09) 25% (1/4) ref

PD-L1
TPS

> 1 9/ 1783 .69 (.58 –.81) 70% (7/10) 31% more
< 1 8/ 3709 .90 (.84 –.97) 67% (6/9) ref

Sex M 13/ 7116 .77 (.73 –.83) 93% (14/15) 24% more
F 13/ 2094 .96 (.84 – 1.08) 53% (8/15) ref

Histol SCC 7/ 4218 .74 (.68 –.79) 100% (8/8) 16% more
AC 9/ 5701 .85 (.78 –.93) 50% (5/10) ref

a Comparison means ICI-containing vs SOC. Some trials had >2 arms, thus >1 comparison.
b 1 – (ratio of mean HRs of one factor level vs another). Factors with <15% predictive value not shown (ie, tumor site, geography, liver
met, # mets, prior surgery, age, ECOG PS, Lauren, chemo backbone).
c Highest consistent cutpoint reported across studies (usually CPS >10).
Abbrev: CPS, combined positive score; TPS, tumor proportion score

345 Poster Session

Distinct differences in genomic profile of gastric and gastroesophageal
junction adenocarcinoma. First Author: Masaya Nakauchi, Memorial Sloan
Kettering Cancer Center, New York, NY
Background: Gastroesophageal junction cancer (GEJC) and gastric cancer (GC) are fre-
quently studied together as one disease. Genomic profiles between the two disease sites
have not been well characterized. We aimed to characterize molecular differences be-
tween the two disease sites. Methods:We collected data between January 2010 and De-
cember 2019 from a prospectively maintained database of GEJC and GC at our center.
GEJC was defined according to the Siewert type 1 to 3 classification. Patients who
underwent surgical resection and had MSK-IMPACT (MSK-Integrated Mutation Profiling
of Actionable Cancer Targets) sequencing performed on their primary tumor were in-
cluded in this analysis. Results: Two hundred and seventy-four samples were analyzed;
156 (56.9%) GEJC and 118 (43.1%) GC patients. Regarding molecular subtypes, the
GEJC group had a higher frequency of chromosomally instable tumors compared to the
GC cohort (55.1% vs. 25.4%, p < 0.001). The fraction of genome altered (FGA) was
significantly higher in the GEJC group (p < 0.001). TP53 (75.3% vs. 31.9%, p <
0.001, q < 0.001), CDKN2A (17.1% vs. 4.3%, p = 0.002, q = 0.02), and MDM2
(6.8% vs. 0%, p = 0.007, q = 0.033) were more frequently altered in the GEJC group,
whereas CDH1 (2.7% vs. 9.6%, p = 0.037, q = 0.118) and RHOA (0% vs. 6.4%, p =
0.003, q = 0.02) were more frequently altered in the GC group. The GEJC group also
had a higher frequency of alterations in the cell cycle pathway compared to the GC pa-
tients (36.3% vs. 11.7%, p < 0.001, q < 0.001). Conclusions: There are distinct dif-
ferences in genomic profiles between GEJC and GC with a higher frequency of
mutations in TP53, CDKN2A,MDM2, and cell cycle pathway in the GEJC patients, that
may have potential implications in evaluating optimal treatment strategies with targeted
therapy. Research Sponsor: U.S. National Institutes of Health.

346 Poster Session

Efficacy of immune checkpoint inhibitors for gastrointestinal cancers with
SWI/SNF complex genetic alterations. First Author: Akinobu Nakata,
Department of Clinical Oncology, Aichi Cancer Center Hospital, Nagoya,
Japan
Background: SWI/SNF chromatin-remodeling complex is encoded by multi-gene families that
are recurrently mutated in cancer. Previous studies reported that tumors harboring SWI/SNF
complex genetic alterations (GA) are sensitive to immune checkpoint inhibitors (ICIs), but the
clinical significance of SWI/SNF complex GA in patients with gastrointestinal cancers (GICs) is
unclear. Methods: We reviewed patients with metastatic GICs who underwent comprehensive
genomic profiling (CGP) and received ICIs at our institution between July 2014–June 2021.
SWI/SNF complex GA were defined as ARID1A, ARID1B, ARID2, PBRM1, SMARCA4, and
SMARCB1 alterations. Results: Of 292 patients receiving CGP, 136 patients received ICIs, of
which 10 (7.4%) had SWI/SNF GA, including 8 ARID1A (5.9%), 1 ARID2 (0.7%) and 2
SMARCA4 (1.5%) alterations. The subjects included 50 esophageal cancers, 84 gastric can-
cers, and 2 small intestine cancers. The patients with SWI/SNF complex GA had significantly
higher proportions of microsatellite instability-high (p = 0.004) and lower proportions of esoph-
ageal cancer (p = 0.002), compared with patients without SWI/SNF complex GA. During the
median follow-up time of 7.5 months (M), the median overall survival (OS), time-to-treatment
failure (TTF), and progression-free survival (PFS) in all patients was 13.2 M ([95% confidence
interval [CI] 7.7-21.8 M), 2.2 M (95%CI, 1.8-2.5 M), and 2.3 M (95%CI, 1.9-2.8 M), respec-
tively. The patients with SWI/SNF complex GA had better OS (median, not reached vs 10.3 M;
hazard ratio [HR], 0.40 [95% confidence interval [CI] 0.19–0.86]; p = 0.019) than those with-
out SWI/SNF complex GA. The patients with SWI/SNF complex GA tended to have longer TTF
(median, 4.7 M vs 2.1 M; HR, 0.67 [95%CI 0.38–1.17]; p = 0.16) and PFS (median, 5.4 M
vs 2.2 M; HR, 0.70 [95%CI 0.39–1.27], p = 0.24) than those without SWI/SNF GA. The ob-
jective response rate (ORR) and disease control rate (DCR) in all patients was 13.2% (95%CI,
8.0-20.1) and 40.4% (95%CI, 32.1-49.2), respectively. The ORR and DCR of patients with
SWI/SNF complex GA tended to be higher than those without SWI/SNF complex GA (ORR,
30.0% vs 11.9%; p = 0.13: DCR, 70.0% vs 38.1%; p = 0.09), with 1 complete response and
2 partial responses in the patients with SWI/SNF complex GA. Conclusions: The patients with
GICs who had SWI/SNF complex GA were more likely to benefit from ICI therapy, suggesting
that novel ICI-containing chemotherapies targeting SWI/SNF complex GA are needed for GICs.
Research Sponsor: None.

All patients
(n = 126)

With SWI/SNF GA
(n = 10)

Without SWI/SNF GA
(n = 126)

Median OS, M 13.2 Not reached 10.3

Median PFS, M 2.3 5.4 2.2

ORR, % 13.2 30.0 11.9

DCR, % 40.4 70.0 38.1
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347 Poster Session

Brain metastasis in gastroesophageal adenocarcinoma: Outcomes and
molecular features. First Author: Charlton Tsai, Weill Cornell Medicine/
New York Presbyterian, New York, NY
Background: Brain metastases (BrM) rarely occur in patients with metastatic gastro-
esophageal adenocarcinoma (GEA) and represent a unique therapeutic challenge. We
describe the unique clinical, molecular, and genomic factors associated with mGEA
cancer and BrM development in order to help guide future clinical management. Meth-
ods: Patients (pts) with GEA seen at Memorial Sloan Kettering Cancer Center (MSKCC)
from 2008-2019 and who had consented for genomic tumor profiling with MSK-IM-
PACT, a capture-based next-generation sequencing platform that detects mutations,
copy-number variations, and select fusions, were retrospectively identified. Clinical and
pathologic characteristics were reviewed. BrM were identified via International Classifi-
cation of Diseases (ICD) billing codes and electronic medical record problem lists, and
then manually validated. Survival was calculated from the time of BrM diagnosis until
date of death or last follow up and estimated using the Kaplan-Meier method. Results:
Fifty pts with GEA metastatic to the brain were identified. Most pts were male (86%)
and white (80%), with primary tumor of the esophagus/gastroesophageal junction
(82%) and intestinal-type Lauren histology (90%). Twenty-three pts (46%) were HER2
positive (defined as IHC 2+/FISH+ or IHC 3+). Frequencies of PTEN (16%) and EGFR
(22%) alterations in primary or metastatic sites were enriched in pts with BM compared
to that seen across the MSKCC retrospective cohort and the GEA Cancer Genome Atlas
(TCGA) cohort. The majority (68%) of pts had stage IV disease at initial diagnosis, and
4 pts were found to have BrM within 1 month (mo) of stage IV diagnosis, while 27 pts
developed BrM during therapy. Median time to BrM diagnosis was 18.3 mos (IQR 11.5-
28.9) and 15.1 mos from stage IV diagnosis (IQR 4.8-25.5). Median survival was 7.6
mos from BrM diagnosis and 15.6 (95% CI 10.0-NR, n = 19), 7.6 (95% CI 2.5-NR,
n = 13), and 4.3 (95% CI 3.5-12.3, n = 18) mos for pts with 1, 2-3, or 4+ BrM, respec-
tively. Conclusions: GEA pts with BrM had increased frequency of HER2 positivity, as
well as PTEN and EGFR alterations, compared to GEA pts overall historically. Further
correlation between BrM development, molecular characteristics, and survival in a larg-
er cohort will be presented. Research Sponsor: U.S. National Institutes of Health.

348 Poster Session

Assessment of methylated BCAT1 and IKZF1 circulating tumor DNA as a
potential diagnostic and prognostic biomarker in esophagogastic cancers.
First Author: Mei Mei Chan, Flinders Medical Centre, Bedford Park,
Australia
Background: Esophagogastric cancers (EG cancers) are associated with high mortality
and poor treatment outcomes due to advanced disease at diagnosis. Reliable non-inva-
sive biomarkers are lacking for detection and prognostication. The aim of this study was
to assess the clinical utility of methylated BCAT1 and IKZF1 circulating tumour DNA
(ctDNA) for detection and prognosis of EG cancers. Methods: Blood samples were col-
lected from patients diagnosed with either esophageal or gastric adenocarcinoma prior
to commencing any treatment. DNA was extracted from plasma and analysed for meth-
ylation of BCAT1 and IKZF1, and ACTB as the reference gene, by multiplex qPCR.
ctDNA positivity rates were assessed against cancer clinicopathological features using
chi-squared tests and age-adjusted logistic regression with odds ratios (OR). Secondary
outcome was overall survival after 12 months using cox-proportional hazard ratio (HR).
Results: Ninety-seven patients (77/97 (79%) male; 70 (72%) with esophageal cancer
and 27 (28%) with gastric cancer) were enrolled with median age 72 years (IQR = 61-
79). Fifty-three (55%) were ctDNA positive. There was no difference between the
ctDNA positivity rate of esophageal and gastric cancers (p> 0.05). Positivity was signif-
icantly associated with node positive tumours (N0 = 6/23 (20.7%), N1 = 5/10 (50%),
N2 = 11/17 (64.7%), N3 = 3/4 (75%); p = 0.01) and depth of invasion (T1 = 0/9
(0%), T2 = 5/12 (41.7%), T3 = 17/36 (47.2%), T4 = 5/6 (83.3%), p = 0.049). ctDNA
positivity was independent of history of GORD or Barrett’s disease (p > 0.05). There
was a significant association between ctDNA and advanced stage disease (Stage I = 1/
13 (7.7%), Stage II = 2/12 (16.7%), Stage III = 25/40 (62.5%), Stage IV = 25/32
(78.1%)), with stage IV cases having a 43-fold increased odds for a positive ctDNA re-
sult compared to stage I (OR = 43.1, 95%CI 4.7-392.0; p = 0.001). Patients testing
positive for ctDNA had poorer overall survival outcomes compared to those testing nega-
tive (HR 4.23, 95% CI 1.84-9.68, p < 0.001). Conclusions: Our study demonstrates a
potential role for methylated BCAT1 and IKZF1 ctDNA as a biomarker for the detection
of EG cancers. The detection of ctDNA is significantly associated with poorer survival
outcomes, with further studies warranted to determine whether ctDNA can be an inde-
pendent predictor of survival. The integration of this ctDNA assay into clinical practice
could further improve risk stratification, which may guide treatment strategies.
Research Sponsor: None.

349 Poster Session

Analysis of the gastric microbiome in gastric cancer patients and in non-
tumorous patients. First Author: Eun Joo Bang, Korea University Anam
Hosspital, Seoul, South Korea
Background: Gastric cancer is the fifth most common cancer worldwide and it is the
most commonly diagnosed cancer in Korea. The most clearly known microbiologic risk
factor is Helicobacter pylori infection. Chronic inflammation of gastric mucosa acceler-
ates a cascade of chronic active gastritis, multifocal atrophy intestinal metaplasia, gas-
tric dysplasia and gastric adenocarcinoma. Studies proved H. pylori reduces microbial
diversity, but it is reversible with H. pylori eradication. Thus, we could assume gastric
carcinogenesis may not solely depend on H. pylori. In this study, we analyzed and com-
pared gastric microbiome in gastric cancer patients and non-cancer patients to find
changes between the two groups. Additionally, we analyzed microbial diversity of can-
cerous lesions and para-cancerous lesions in the cancer group in an effort to reveal the
role of microbiome in carcinogenesis. Methods: Gastric mucosa collected by biopsy dur-
ing esophagogastroduodenoscopy (EGD) from 10 patients with gastric cancer and 18
non-cancer patients. Gastric biopsies were obtained from the margin of cancer and
para-cancerous lesions in cancer patients. In control group, samples were obtained
from antrum with normal mucosal morphology. DNA was extracted from the gastric mu-
cosal tissues and 16s rRNA genes were amplified. Then they were analyzed by micro-
biome analysis program. Results: Higher number of species was detected in the control
group (average of 97.75 species) compared to the cancer group (average of 73.4 spe-
cies). The gastric cancer microbiome was showed reduced microbial diversity compared
to that of control group. Fusobacteria was more dominant in cancer group and Rhodo-
bacterales was found more prominent in control group. We compared microbial diversity
of the cancer lesion and the para-cancerous lesion within the cancer group and higher
number of species was detected in non-tumorous lesion. Conclusions: Gastric micro-
biome of non-tumorous patients was more diverse and the composition of species was
different between the two groups. These results suggest that microbial dysbiosis may be
involved in gastric carcinogenesis. Further studies should include more detailed analy-
sis of spatial and temporal composition and the comparison between different patholog-
ic types and tumor location are necessary. Better understanding of microbial
differences and changes in healthy and gastric cancer patients could verify the carcino-
genesis of gastric cancer. Research Sponsor: None.

351 Poster Session

Genomic profiling as a response predictor of second-line treatment in
advanced gastric cancer patients: Post-hoc analyses of two phase Ib/II trials.
First Author: Choong-kun Lee, Yonsei Cancer Center, Yonsei University
College of Medicine, Seoul, South Korea
Background: Targeted panel next-generation sequencing (NGS) is now actively per-
formed in clinics to guide treatment decisions for advanced cancer patients. However,
NGS profilings of advanced gastric cancer (AGC) do not provide relevant genomic bio-
markers that could predict response to second-line treatment for AGC patients yet.
Methods: Two paclitaxel-based phase Ib/II trials as a second-line treatment for AGC pa-
tients were included: GSK2636771 (PI3Kb selective inhibitor) and paclitaxel for AGC
patients with PI3K/Akt pathway alterations (PTEN trial, NCT02615730, presented at
GI ESMO 2021) and nivolumab and paclitaxel for EBV-related, dMMR/MSI-H or PD-L1
positive AGC (K-umbrella-003 trial, NCT02951091, presented at AACR 2021). Pre-
treatment tumor tissue samples from two trials were subjected to the in-house panel se-
quencing using CancerMaster Panel V2 (Kwon et al., GI ASCO 2021) that covers 524
genes for single nucleotide variants, 143 for copy-number variations, and 18 for fu-
sions. Baseline genomic alterations were compared with each patient’s response and
survival. Oncogenic signaling pathways were annotated manually according to previous
reports. Tumor mutation burden (TMB) and Human leukocyte antigen (HLA) profilings
were also performed. Results: Baseline tumor tissues from 54 patients (24 from PTEN
trial, 30 from K-umbrella-003 trial) were available for NGS. In patients treated with
GSK2636771 and paclitaxel, patients with PIK3R1 M326I mutation (n = 3) showed
longer PFS (8.1 vs 2.8 months, P= 0.041), and patients without MYC Q48H (n = 13)
showed better PFS (4.8 vs 2.6 months, P= 0.013). Genetic alterations in epigenetic
pathway were found in 13 patients (54.2%) and showed worse PFS (2.8 vs 5.0 months,
P = 0.04). In patients treated with nivolumab and paclitaxel, patients with RTK/RAS
pathway alterations excluding deletions (n = 21, 70%) showed significantly longer PFS
(4.1 vs 2.6 months, P = 0.0085), and patients with HLA-A02 supertype (n = 11,
36.7%) showed significantly longer PFS (12.4 vs. 2.7 months, P = 0.0068). In both
studies, TMB-high was not related to the survival and there were no common predictive
genomic alterations. Conclusions:We observed that specific NGS-based genomic altera-
tions such as single gene mutations, altered signaling pathways and HLA genotyping
were potential predictors of each targeted agent or immunotherapy as a 2nd line treat-
ment of AGC patients, regardless of paclitaxel. Further correlative studies within AGC
trials for exploring predictive biomarkers are warranted. Clinical trial information:
NCT02615730; NCT02951091. Research Sponsor: None.
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352 Poster Session

Association of leptin with migration, invasion, and cancer stem-like
properties in gastric cancer cells. First Author: Ki Bum Park, St Vincents
Hospital/The Catholic University of Korea, Suwon, South Korea
Background: Obesity is a risk factor for various types of cancer, including gastric cancer.
Leptin, an adipocyte-derived hormone, may function in stimulating the proliferation of
gastric cancer cell. The purpose of this study was to evaluate the role of leptin in gastric
cancer. Methods: Leptin level was assessed by ELISA and was compared in obese pa-
tients with gastric cancer (n=23) and non-obese patients with gastric cancer (n=23) as
a function of their clinicopathological characteristics. Gastric cancer cell lines were
studied to investigate the effects of leptin on the Janus kinase/signal transducer and ac-
tivator of transcription (JAK-STAT) and MEK signaling pathways using wound healing
assay, inhibition study, and ELISA. Cancer-initiating cells derived from gastric cancer
cell lines were studied to investigate the effects of leptin to the maintenance of stem-
ness and epithelial-mesenchymal transition using invasion assay, RT- PCR, and immu-
noblotting. Results: Obesity was associated with elevated leptin level and BMI has
positive correlation with the leptin level (p=0.001 for both). Overall survival was not sig-
nificantly different between the two groups (p=0.098). Leptin induces the migration
and invasion of gastric cancer cells by activating AKT and ERK and up-regulating the
expression of vascular endothelial growth factor (VEGF). Pharmacological inhibitors of
JAK and MEK signaling pathways decreased both leptin-induced migration and invasion
and the leptin-induced expression of VEGF. Leptin increased the mRNA and protein lev-
els of the markers for stemness (CD44) and epithelial-mesenchymal-transition (Snail
and N-cadherin). Conclusions: Leptin plays a role in gastric cancer by stimulating the
migration and invasion of gastric cancer cells via activating the JAK-STAT and MEK
pathways and contributes to the maintenance of cancer stemness and metastatic poten-
tial. Leptin presents evidence supporting the adverse effect of obesity in gastric cancer.
Treatment targeting leptin-associated signaling pathways could be a potential strategy
for managing gastric cancer. Research Sponsor: None.

353 Poster Session

Systematic analysis of gene expression alteration of BIRC5/survivn in gastric
cancer. First Author: Jianzheng Wang, Department of Gastrointestinal
Medical Oncology, The Affiliated Cancer Hospital of Zhengzhou
University, Henan Cancer Hospital, Zhengzhou, China
Background: BIRC5/survivin gene is a member of the inhibitor of apoptosis (IAP) gene
family, which encode negative regulatory proteins that prevent apoptotic cell death. Ab-
normal BIRC5/survivin expression is associated with carcinogenesis. Methods: We used
sequencing data from The Cancer Genome Atlas database，Oncomine database and
GTEx database, analyzed BIRC5/survivin expression and gene regulation networks in
gastric carcinoma (STAD).Kaplan-Meier plotter database was used to assess the BIRC5/
survivin prognostic potential. ULACAN was used to further analyze the relationship be-
tween the expression of BIRC5/survivin and the clinical stage of gastric cancer, and the
methylation data of the promoter region of BIRC5/survivin. LinkedOmics was used to
identify differential gene expression with BIRC5/survivin and to analyze Gene Ontology
and Kyoto Encyclopedia of Genes and Genomes pathways. Gene enrichment analysis
examined target networks of kinases, miRNAs and transcription factors. We investigated
the correlation of BIRC5/survivin expression in gastric cancer with immune infiltration
levels from TIMER database and TISID database. Results:We found that BIRC5/survivin
is overexpressed in gastric cancer. The patient with high expression of this gene is asso-
ciated with poor prognosis. The expression of BIRC5/survivin is positive with ERBB2 ex-
pression,TMB,MSI,MSH2,MSH6,PMS2.BIRC5/surviving expression is significantly
positively correlated to tumor purity and has significant negative correlation with the im-
mune cell infiltration level of B cells,CD8+T cells,CD4+T cells, Macrophage cells, Neu-
trophil cells and Dendritic cells. BIRC5/survivin expression is significantly positively
correlated CD274，LAG3 and PDCD1. Our results show a detailed landscape map of
BIRC5/survivin gene mutation in STAD. Our results showed the associations between
BIRC5/survivin expression and six immune subtypes: C1 (wound healing); C2 (IFN-gam-
ma dominant);C3 (inflammatory); C4 (lymphocyte depleted); C6 (TGF-b dominant) in
STAD. Conclusions: Our results demonstrate that data mining efficiently reveals informa-
tion about BIRC5/survivin expression and potential regulatory networks in gastric can-
cer, laying a foundation for further study of the role of BIRC5/survivin in carcinogenesis
and tumor immunotherapy. Research Sponsor: This work was financially supported by
the Science and Technique Foundation of Henan Province (No. 202102310121 for
J.-Z. W), 1000 Talents Program of Central plains (No. 204200510023 for X.-B. C),
State Key Laboratory of Esophageal Cancer Prevention & Treatment.

354 Poster Session

Association of an immunosuppressive macrophage transcriptional signature
derived from peripheral blood macrophages with gastric cancer prognosis.
First Author: Kevin Sullivan, City of Hope, Duarte, CA
Background: Gastric cancer (GC) is the fourth most common cause of cancer death
worldwide. Studies have shown an association of higher macrophage density in the tu-
mor microenvironment with worse outcomes in GC. The presence of M2 specific gene
signatures in the peripheral blood of cancer patients are associated with poor prognosis.
However, it is unknown whether these immunosuppressive M2 markers are prognostic
when found in the primary GC tumors.Methods: Based on previously published differen-
tial gene expression profiles that distinguish M1 versus M2 macrophages in the periph-
eral blood, we used the UCSC Xena webtool to analyze the TCGA Stomach Cancer
cohort for tumor-associated immune signatures for their prognostic value. We excluded
null entries, normal tissue, and entries with incomplete data. We investigated both M1-
and M2-macrophage signatures (M1 signature: CCR7, IL2RA, CXCL11, CCL19,
CXCL10, PLA1A, PTX3 and M2 signature: MRC1, MS4A4A, CD36, CCL13, CCL18,
CCL23, SLC38A6, FGL2, FN1, MAF); as well as a T cell cytolytic signature defined by
genes with cytolytic functions (GZMA, GZMB, GZMH, GZMM, PRF1). We analyzed the
impact of transcriptional gene expression with relation to stage, histological subtype,
overall survival (OS), and disease free interval (DFI). The UCSC Xena webtool uses log-
rank test to compare Kaplan-Meier curves. Results: A total of 341 entries were analyzed
with age ranging from 30-90 and 39.4% female. Increased CD168 expression was as-
sociated with increased stage of GC (p = 0.017). Higher expression of the M2-macro-
phage signature was associated with diffuse type adenocarcinoma and mucinous type
intestinal adenocarcinoma, compared to tubular and papillary type intestinal adenocar-
cinoma (p< 0.001). In addition, higher M2-macrophage signature expression was asso-
ciated with late stage (Stage II or above) compared to early stage (stage I) (p = 0.022).
A low M2-macrophage signature was associated with improved 5-year OS (p = 0.029),
and a significantly improved 5-year DFI (p = 0.042). CD8A, cytolytic T cell signature,
and M1 macrophage signature were not associated with stage of disease or survival.
Conclusions: A transcriptional signature derived from peripheral blood immunosuppres-
sive M2 macrophage phenotype is found in GC primary tumors and associated with
higher pathologic staging and with worse outcomes. These M2 defining molecular bio-
markers of GC has the potential to serve as targets of novel immune-therapeutic strate-
gies. Research Sponsor: None.

355 Poster Session

Tumor regression grade and overall survival following gastrectomy with
neoadjuvant therapy for gastric cancer. First Author: Michelle A Savoldy,
USF Morsani College of Medicine, Tampa, FL
Background: Perioperative chemotherapy is the standard of care for locoregional gastric
cancers in western populations. However, the impact of response to therapy as a bio-
marker of cancer survival has not been fully defined. This study focuses on the patholog-
ical response to neoadjuvant chemotherapy, as measured by tumor regression grade
(TRG), for gastric cancer and its impact on patient outcomes, primarily overall survival.
Methods: Patients undergoing gastrectomy for nonmetastatic invasive gastric adenocar-
cinoma following perioperative chemotherapy (clinical T2+/N+cM0) were identified
from an institutional database (2000-2021). Demographics, clinical staging including
histologic grade, surgical factors and survival outcomes were included. The association
between TRG and overall survival from time of surgery was assessed. OS was estimated
using the Kaplan Meier method with adjustment for covariates using Cox regression. Re-
sults: One hundred seventeen patients were identified. Median age was 65 years (IQR
57–73). The majority of the patients were male (n = 64, 55%). Seventy-six patients
underwent total gastrectomy, 22 subtotal gastrectomy, and 19 distal gastrectomy. Six
patients (5.1%) had a TRG of 0, 18 patients (15.4%) had a TRG of 1, 25 patients
(21.4%) had a TRG of 2, and 68 patients (58.1%) had a TRG of 3. Median survival
overall was 40.9 months (95% CI 28.7–66.4). TRG status was not significantly differ-
ent between chemotherapy regimens (doublet vs triplet, p = 0.96). Median survival was
longest in the TRG 0 group (86.9 months), followed sequentially by TRG 1 (74.5
months), TRG 2 (51.5 months), and lastly, TRG 3 group with 27.0 months. Increased
tumor regression (lower TRG) was significantly associated with prolonged survival (p <
0.01 by log-rank for trend). After adjustment for clinical patient factors and tumor fac-
tors, TRG remained significantly associated with overall survival (Table; TRG hazard ra-
tio 1.62, p = 0.007). In addition to TRG status, clinical T4 tumors and diffuse histology
were associated with poor survival (cT4 hazard ratio 2.09, p = 0.039, diffuse histology
hazard ratio 1.82 (p = 0.071). Conclusions: In patients receiving perioperative chemo-
therapy for treatment of gastric cancer, response to therapy as defined by TRG is inde-
pendently prognostic of survival. Research Sponsor: None.

Variable
Hazard Ratio (95%

CI) P

TRG* 1.62 (1.14-2.29) 0.007

Histology

Intestinal Ref –

Diffuse 1.82 (0.95-3.50) 0.071

Signet ring
cell

1.53 (0.80-2.95) 0.199

NOS 3.57 (0.96-13.1) 0.054

Other 2.13 (0.48-9.50) 0.321

Clinical T4 2.09 (1.04-4.21) 0.039

*TRG treated as ordinal
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356 Poster Session

Locally advanced esophageal cancer: Evaluation of prognosis by assessment
of the “yp” stage based on the neoadjuvant regimen received. First Author:
Indika Gunadasa, Alfred Hospital, Melbourne, Australia
Background: Neoadjuvant treatment in the form of chemoradiotherapy (nCRT) or chemo-
therapy (nCT) for resectable oesophageal cancer is the standard of care and improves
R0 resection rates and overall survival (OS). The recently reported Neo-AEGIS study
demonstrated ongoing equipoise between neoadjuvant chemoradiotherapy and peri-op-
erative chemotherapy for oesophageal adenocarcinoma. There is limited data evaluating
the prognostic outcomes by evaluation of the pathological stage after resection (yp
stage) based on the neoadjuvant regimen received. The aim of this study was to look at
the survival outcomes of patients with oesophageal cancer who received neoadjuvant
therapy and to analyze the prognostic significance of pathological stage at surgery (“yp”
stage) compared to the clinical stage based on the neoadjuvant therapy received. Meth-
ods: This was a single- centre, retrospective study over a fifteen-year period between
2005 and 2019. Consecutive patients with oesophageal and GOJ cancers that under-
went resection post neoadjuvant treatment were included. The unit policy was to treat
adenocarcinoma of the oesophagus and GOJ with perioperative chemotherapy until
2015 after which it was switched to neoadjuvant chemoradiotherapy in the form of the
CROSS protocol. Results: Neoadjuvant treatment with either neoadjuvant chemoradio-
therapy (nCRT) or neoadjuvant chemotherapy (nCT) prior to surgical resection was un-
dertaken in 137 patients with resectable oesophageal and GOJ cancers between the
years 2005 and 2019. The median age was 65 and 79% of the cohort was male. The
majority of tumours were located in the lower oesophagus or GOJ and 96 patients in
the cohort were clinical stage 3. 126 patients had adenocarcinoma and 11 patients had
squamous cell carcinoma. 72 patients received nCT, and 65 patients received the
nCRT. The “yp” stage showed 26 patients achieved a complete pathological response
(CPR) and 47 patients were down-staged. The clinical stage was not a predictor of over-
all survival (p = 0.65). On the other hand, the “yp” stage was a significant predictor of
survival (p < 1�10-8). In patients who received nCRT, 18 achieved a complete patho-
logical response compared to 8 patients who had received nCT. Patients who received
nCRT showed improved survival compared to patients who received nCT (p = 0.043).
Patients who achieved a CPR with neoadjuvant chemotherapy had an OS of 100% com-
pared to OS of 80% in patients who received nCRT (p = NS). Neoadjuvant chemoradio-
therapy was associated with less loco-regional recurrences and distant recurrences
compared to neoadjuvant chemotherapy. Conclusions: The “yp” stages, as well as down-
staging with neoadjuvant therapy are strong predictors of survival. A greater proportion
of patients achieved down-staging and CPR following neoadjuvant chemoradiotherapy
compared to neoadjuvant chemotherapy. Research Sponsor: None.

357 Poster Session

Survival prediction using radiomic signatures in metastatic gastric and
esophageal adenocarcinoma (GEA). First Author: Michael J Allen, Princess
Margaret Cancer Center, University Health Network, Toronto, ON, Canada
Background: Radiomic characterisation of tumour phenotypes can generate image-driven biomarkers
that potentially aid in clinical decision-making. We sought to identify radiomic features in metastatic
GEA that may be predictive for survival outcomes. Methods: A retrospective analysis between 2009-20
identified patients (pts) with metastatic GEA. All pts received chemotherapy (CTx), with a ‘baseline’ and
8-12 week ‘on-treatment’ contrast-enhanced CT chest/abdomen/pelvis performed. Radiomic analysis
was performed with LIFEx (livexsoft.org). Population demographics and clinical outcomes were re-
corded. Univariable Cox proportional hazards model (UVA) assessed clinical variables (n=26) predictive
of overall survival (OS) and progression-free survival (PFS) with p=0.05 indicating significance. Multi-
variable Cox model (MVA) was used to assess radiomic features (n=78) in the presence of clinical varia-
bles. Concordance index (C-index) was calculated to assess model performance (≥0.7 = high predictive
accuracy). A ‘validation’ cohort analysis was performed to validate the model. Results: 166 pts were
identified (primary cohort n=143; validation cohort n=23). 123 had de-novo metastatic disease, 43 re-
currence following curative-intent therapy. In the primary cohort the median age was 58.1y, 101 (71%)
were male, 120 (84%) were non-Asian and 131 (92%) were ECOG 0-1. Similar demographics were ob-
served in the validation cohort. Both ‘baseline’ and ‘on-treatment’ scans UVA identified Her2 status,
ethnicity, and the number of CTx cycles as predictive of PFS, while ECOG, brain metastases, neutrophil
count (ANC), albumin and number of CTx cycles were predictive of OS. ‘Baseline’ model analysis for
PFS and OS identified consistent radiomic features (HUskewness; HUpeakSphere), with an observed C-
index 0.6 and 0.657 respectively. No radiomic features were identified on ‘on-treatment’ PFS analysis.
‘On-treatment’ OS analysis is shown in the table with 3 radiomic features (SHAPE Surface; SHAPE
Compacity; PARAMS ZSpatial-Resampling) predictive for OS. The C-index is 0.76. Analysis of the vali-
dation cohort supported the model (C-index 0.815) for ‘on-treatment’ OS. Conclusions: Radiomic analy-
sis identified a number of features associated with PFS and OS. The features specifically identified on
‘on-treatment’ scans were highly predictive for OS. Our analysis suggests radiomic features in addition
to clinical variables can be predictive of outcome in patients with metastatic GEA receiving CTx.
Research Sponsor: None.

Covariate HR (95% CI) p-value

ECOG 1.15 (0.83-1.6) 0.4

Brain 0.001
NO Ref

YES 5.18 (3.09-8.67)

Baseline ANC 1.25 (1.06-1.47) 0.008
Baseline albumin 0.87 (0.69-1.11) 0.27

Number of CTx cycles 0.88 (0.82-0.95) 0.001
Number of lesions 1.22 (1.03-1.44) 0.02

SHAPE Surface mm2 1.13 (1-1.27) 0.04
SHAPE Compacity 1.21 (1.03-1.41) 0.017

PARAMS ZSpatial-Resampling 0.4 (0.24-0.67) 0.001
C-index 0.76

358 Poster Session

Improving survival prediction of patients treated with external beam
radiotherapy for dysphagia in esophageal cancer using prediction models.
First Author: Steven Kuijper, Amsterdam University Medical Centers,
Amsterdam, Netherlands
Background: The recently published POLDER trial investigated the effects of external
beam radiotherapy (EBRT) on dysphagia caused by incurable esophageal cancer. As the
effects of EBRT were presumed not to be immediate, an estimated life expectancy of
minimally three months was required for inclusion. However, nearly a third of the in-
cluded patients died within three months. The aim of this study was to investigate if the
use of prediction models could have improved the physician’s estimation of the pa-
tient’s survival, and thus the eligibility for EBRT treatment. Methods: Data from the
POLDER trial (N = 110) were linked to the Netherlands Cancer Registry to retrieve addi-
tional patient, tumor and treatment characteristics. Two published prediction models
(the SOURCE model and Steyerberg model) were used to predict overall survival for all
patients included in the POLDER trial. Predicted survival probabilities were dichoto-
mized (predicted deceased/alive at three months) and the positive predictive value, neg-
ative predictive value, sensitivity, specificity and the area under the curve (AUC) were
used to evaluate the predictive performance. DeLong’s test was used to test the differ-
ence between the AUCs of the SOURCE and Steyerberg models for statistical signifi-
cance. Results: In the POLDER trial, 35 patients were unjustly presumed to survive
three months. Predicting survival at three months, the SOURCE and Steyerberg model
had an AUC of 0.76 and 0.60 respectively. The difference between the AUCs of the
models was significant (p =.017). Under optimal survival cut-off scores, SOURCE would
have incorrectly predicted 16 patients to survive three months. For the Steyerberg mod-
el this was 22 patients. Furthermore, using SOURCE under these cut-off scores, seven
patients were incorrectly predicted to not survive three months compared to 18 patients
using the Steyerberg model. Conclusions: Results showed that the SOURCE and Steyer-
berg models could have improved survival predictions compared to clinical judgement
alone. The SOURCE model was found to be a more useful decision aid than the Steyer-
berg model as it was more accurate. Accepting that a small proportion of patients are in-
correctly predicted not to survive three months and are not considered for EBRT
treatment, we recommend using the SOURCE model for patients that are considered for
palliative treatment of dysphagia caused by esophageal cancer. Research Sponsor:
None.

359 Poster Session

Definitive chemoradiation for oligometastatic esophageal cancer patients.
First Author: Lindsay Puckett, Medical College of Wisconsin, Milwaukee,
WI
Background: When esophageal cancer (EC) is metastatic at diagnosis, prognosis is poor, with 5-
year survival of ~5%. NCCN guidelines recommend palliative treatment or best supportive
care. However, guidelines do not stratify by the extent of metastatic disease. Oligometastatic
(oligo) disease has been shown in some cancers to portend better survival and more aggressive
treatment options may be appropriate. Preliminary data has shown this may be the case for oli-
go EC, however, consensus recommendations remain palliative in intent. This study aims to
compare overall survival (OS) in oligo EC patients treated with a definitive approach (chemora-
diotherapy [CRT]) to those treated with purely palliative intent. Methods: Patients with oligo
(any histology, ≤5 metastatic foci) EC treated in a single academic hospital between 2009-
2020 were retrospectively analyzed in 2021. Patients were divided into definitive and palliative
treatment groups; definitive CRT was defined as radiation therapy >40 Gy and >2 cycles of
chemotherapy (CT) (+/- induction CT). OS was calculated by measuring the time from the date
of diagnosis to the date of death or last follow-up. Survival curves between groups and by vari-
ous prognostic factors were compared using the log rank test. Results: Of 77 Stage IVB patients,
35 met the pre-specified oligo definition. Of these, 18 received definitive CRT, and 17 pallia-
tive treatment (Table). With a median follow-up of 60.8 months, median OS for definitive CRT
and palliative groups were 91.4 and 8.2 months, (p<0.01), translating into 5-year OS of
57.7% (95%CI: 33.5-82.0%) vs. 7.5% (95%CI: 0.0-21.6%), respectively. Prognostic factors
correlated with increased OS included lower ECOG performance status (PS) (p<0.01), induc-
tion CT (p<0.01), N stage (p<0.01), adenocarcinoma (vs. squamous cell carcinoma)
(p<0.05), diagnosis in 2013 or later (p<0.05), younger age (p<0.05), and > lymphocyte-to-
monocyte ratio (p<0.05). Factors not associated with OS included neutrophil-to-lymphocyte
ratio (p=0.39), T-stage (p=0.9), primary site (GEJ, distal, mid, or cervical) (p=0.07), tumor
grade (p=0.83), type of spread (hematogenous, lymphatic, or local invasion) (p=0.69), sex
(p=0.22), and HER2 status (p=0.07). Conclusions: Within our population, oligo EC patients
treated with definitive CRT had significantly improved OS as compared to those treated with
palliative only intent. These results suggest there may be a sub-population of oligo EC that
would benefit from more aggressive treatment paradigms; thus, further evaluation is warranted.
Research Sponsor: ROCKET program institutional funds.

Treatment Group: Definitive Chemoradiation (n=18) Palliative Treatment (n=17)

Median OS (mo) 91.4 8.2

Median Age, Range (y) 63 (30-81) 69 (52-93)

Gender - Male 17 (94.4%) 11 (64.7%)

Histology – Adenocarcinoma (vs. SCC) 16 (88.9%) 10 (58.8%)

Diagnosed in ≤2013 (vs. 2009-2013) 13 (72.2%) 10 (58.8%)

Average ECOG, Range 0.4 (0-1) 1.4 (0-3)

Induction CT prior to CRT 16 (88.9%) 6 (35.3%)
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Assessment of changes in chest wall mechanics in esophageal cancer
survivors using a 3D-motion capture system. First Author: Karina
Tukanova, Imperial College, London, United Kingdom
Background: Surgical resection remains the mainstay of treatment for loco-regional
esophageal cancer. Traditional open esophagectomy is associated with considerable
morbidity, with postoperative pulmonary complications (PPC) being the most frequently
observed morbidity. There are several peri- and postoperative factors that are known to
affect the respiratory mechanics, including an open surgical approach, administration
of sedatives, rib spreading with subsequent fracture or nerve injury, presence of PPC
and neuropathic pain leading to post-thoracotomy syndrome. Enhanced recovery pro-
grammes with early mobilization protocols and chest physiotherapy have been shown to
reduce pulmonary complication rates. However, no data is currently available regarding
the long-term respiratory function, quality of life and chest wall function in esophageal
cancer survivors. Quantification of chest wall movements provides an objective mea-
surement of function for the long term assessment of chest wall mechanics and could
be used to develop tailored physiotherapy for patients undergoing esophagectomy. The
aim of this study is to develop a method to objectively quantify changes in breathing
mechanics in esophageal cancer survivors using a biomechanical approach. Methods: In
the initial phase, an 89-marker protocol will be validated against a 3D-printed chest
wall model that can produced simulate of normal and abnormal motions. Retroreflective
markers will be placed non-invasively on the anterior, posterior, and lateral parts of the
thorax and abdomen. A working protocol of breathing mechanics will be assessed in
healthy control volunteers with the subject seated in upright position. Subjects will per-
form the respiratory function tests, the spirometer and the respiratory pressure meter.
Further to this clinical assessment, the impact of thoracic movements and treadmill ex-
ercise will be assessed on the parameters obtained from changes in breathing move-
ments. Following this, an optimization phase will refine markers placement and identify
parameters that are most likely to be clinically relevant in the assessment of breathing
mechanics. A finalized protocol will be trialled in esophageal cancer survivors, to identi-
fy changes in thoracoabdominal motion after surgery and to assess whether these
changes are associated with impairment in health-related quality of life. This informa-
tion will aid the development of evidenced based physiotherapy regimens tailored to the
needs of this patient population. Clinical trial information: NCT03835273. Research
Sponsor: None.

TPS361 Trials in Progress Poster Session

PIONEER: A multicenter, open-label, randomized phase II trial of second-line
apatinib plus chemotherapy versus chemotherapy alone in gastric and
gastroesophageal junction adenocarcinoma (GA/GEA) refractory to or
intolerant of prior anti-PD-1 therapy. First Author: Dandan Yu, Union
Hospital, Tongji Medical College, Huazhong University of Science and
Technology, Wuhan, China
Background: Immunotherapy has revolutionized landscape of cancer treatment. Anti-
PD-1 therapy provides significant clinical benefit and durable response in various types
of cancers. However, clinical response rate to anti-PD-1 therapy has been reported to
vary from 10%-40% in different cancers. And, a substantial number of patients who ini-
tially responded to anti-PD-1 therapy developed acquired resistance over time. Few ef-
fective treatment options are available for such patients. Previous studies indicated that
prior anti-PD-1 exposure might increase tumor response to anti-VEGFR2 (ramucirumab)
plus chemotherapy in patients with advanced/metastatic GA/GEA. Apatinib, a highly se-
lective VEGFR2 inhibitor, has been demonstrated to be efficacious and well-tolerated
for the treatment of chemotherapy-refractory advanced GA/GEA. The PIONEER study is
designed to evaluate the efficacy and safety of second-line apatinib plus chemotherapy
in GA/GEA patients after prior anti-PD-1 therapy. Methods: PIONEER (NCT05029453)
is a multicenter, open label, randomized phase II trial of second-line apatinib plus che-
motherapy versus chemotherapy alone in patients with histologically confirmed ad-
vanced GA/GEA refractory to or intolerant of prior anti-PD-1 therapy for no less than 2
months. Patients must be ≥18 years of age, with ECOG PS of 0 or 1, and have measur-
able disease per RECIST v1.1, adequate organ function, and expected survival time of
≥12 weeks. Patients who previously received antiangiogenic agents (such as apatinib or
ramucirumab), had concurrent or previous tumor history within past 3 years, or under-
went anti-tumor therapy within 4-week of recruitment will be excluded. Approximately
60 patients will be randomized (1:1) to receive apatinib (500 mg orally qd) plus chemo-
therapy (docetaxel 60/75 mg/m2, d1 q3w, and nab-paclitaxel 125 mg/m2 d1 & d8 q3w
or 260 mg/m2 d1 q3w) or chemotherapy alone until disease progression, unacceptable
toxicity, or death. The primary endpoint is progression-free survival (PFS). The second-
ary endpoints are overall response rate (ORR), disease control rate (DCR), duration of re-
sponse (DOR), overall survival (OS), and adverse events (AEs) per NCI CTCAE v5.0.
Patient enrollment has just started and is expected to be completed in June 2022.
Clinical trial information: NCT05029453. Research Sponsor: None.

TPS362 Trials in Progress Poster Session

A prospective, multicenter, dose-escalation, and dose-expansion study
evaluating apatinib plus chemotherapy in second-line therapy of patients
with postoperatively gastric cancer (ACHIEVE). First Author: Junyi Han,
Dongfang Hospital Affiliated to Tongji University, Shanghai, China
Background: Apatinib, a highly selective small-molecule tyrosinase inhibitor of VEGFR2,
is the third-line standard therapy for patients (pts) with advanced gastric cancer. Many
previous studies have preliminarily demonstrated the efficacy and safety of apatinib
combined with chemotherapy in the second-line treatment of gastric cancer. Comparing
with pts who have not undergone surgery, previous pharmacological study has found
that pts who have undergone gastric cancer surgery have lower bioavailability and can
tolerate higher doses of apatinib (Clin Pharmacokinet. 2017 Jan; 56(1):65-76). Howev-
er, there is no prospective evidence of apatinib plus chemotherapy for second line treat-
ment in pts with postoperatively gastric cancer. Methods: To explore the efficacy, safety
and the maximum tolerated dose (MTD) of apatinib from apatinib+chemotherapy for
second line treatment in pts with postoperatively gastric cancer. We designed ACHIEVE
as a multicenter, dose-escalation, and dose-expansion trial in pts with gastric or gastro-
esophageal junction cancer who had prior undergone gastrectomy. In part 1 (dose esca-
lation), pts who had received previously first-line treatment will be assigned to 1 of 3
three dose groups: (1) apatinib (250mg qd) + chemotherapy drug; (2) apatinib (500mg
qd) + chemotherapy drug; (3) apatinib (750mg qd) + chemotherapy drug. The thera-
peutic drugs for second-line chemotherapy are determined by the investigator, it’s rec-
ommended to use docetaxel or albumin-bound paclitaxel, and chemotherapeutics are
used for up to 6 cycles. In part 2 (dose expansion), pts will be treated with apatinib
(MTD determined by dose escalation, qd) + chemotherapy drug. Whether PD-1 or PD-
L1 inhibitors have been used in the first-line treatment will be analyzed as a subgroup
analysis factor. Primary endpoints are progression-free survival (PFS) and MTD. Second-
ary endpoints include confirmed objective response rate (ORR), disease control rate
(DCR), duration of response (DOR), overall survival (OS), and safety. AEs will be moni-
tored throughout the study and graded per NCI CTCAE v5.0. Tumor response will be as-
sessed by RECIST v1.1 every 6 weeks in the first 18 weeks, and every 9 weeks
thereafter. Clinical trial information: ChiCTR2100048288. Research Sponsor: None.

TPS363 Trials in Progress Poster Session

SURPASS-2 trial design: A phase 2, open-label study of ADP-A2M4CD8
SPEAR T cells in advanced esophageal or esophagogastric junction cancers.
First Author: David S. Hong, Department of Investigational Cancer
Therapeutics, The University of Texas MD Anderson Cancer Center,
Houston, TX
Background: ADP-A2M4CD8 is an autologous specific peptide enhanced affinity recep-
tor (SPEAR) mixed CD4 and CD8 T-cell product that expresses an engineered T-cell re-
ceptor (TCR) designed to target the MAGE-A4 antigen in HLA-A*02-positive patients.
These SPEAR T-cells also express wild-type CD8a co-receptors, designed to provide ad-
ditional functionality to CD4 T-cells. MAGE-A4 expression has been described in several
solid tumors, including esophageal and esophagogastric junction (EGJ) cancers[1]. In
an ongoing phase 1 study (NCT04044859) of ADP-A2M4CD8 in patients with different
tumor types, most adverse events have been consistent with those typically experienced
by patients undergoing chemotherapy and/or adoptive T-cell therapies, and as of 2 Au-
gust 2021, among evaluable patients with esophageal and EGJ cancers, best overall re-
sponses were 1 partial response (EGJ), 4 stable disease (2 EGJ, 2 esophageal), and 1
progressive disease (EGJ)[2]. Methods: SURPASS-2 (NCT04752358) is a phase 2,
open-label, single-arm trial to assess safety and efficacy of ADP-A2M4CD8 SPEAR T-
cells in HLA-A*02–positive patients with advanced esophageal or EGJ cancers that ex-
press MAGE-A4 antigen. A total of 45 patients between the ages of 18 and 75 years old
will be treated across sites in North America and Europe. Key eligibility criteria include
measurable disease per RECIST v1.1; ECOG performance status of 0 or 1; no active au-
toimmune or immune-mediated disease; no leptomeningeal disease, carcinomatous
meningitis, or symptomatic CNS metastases; and ≤2 prior lines of combination or single
agent systemic treatment for advanced or metastatic disease before treatment with
ADP-A2M4CD8 as the next therapy. Leukapheresis can be performed before initiating
or at the end of second-line treatment. Collected T-cells will be transduced with a self-
inactivating lentiviral vector expressing the high affinity MAGE-A4-specific TCR and the
CD8a co-receptor. Lymphodepleting chemotherapy, consisting of intravenous (IV) cyclo-
phosphamide 600 mg/m2/day for 3 days and IV fludarabine 30 mg/m2/day for 4 days,
will be given approximately 1 week prior to treatment with ADP-A2M4CD8. ADP-
A2M4CD8 dose will range between 1 x 109 to 10 x 109 transduced cells administered
by a single IV infusion. The primary endpoint is overall response rate per RECIST v1.1
by an independent radiological assessment committee. Safety evaluations will include
adverse events (AEs); serious AEs; incidence, severity, and duration of the AEs of spe-
cial interest; replication competent lentivirus; and T-cell clonality and insertional onco-
genesis. All patients receiving ADP-A2M4CD8 cellular therapy will be followed for 15
years from time of last T-cell infusion for observation of delayed AEs. To date, one site
is activated. [1] Ishihara et al. BMC Cancer 20, 606 (2020). [2] Hong et al. E-poster
540P: ESMO (2021). Clinical trial information: NCT04752358. Research Sponsor:
Adaptimmune.
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A single-arm phase II study of cabozantinib and atezolizumab in patients
with recurrent or metastatic esophageal squamous cell carcinoma (R/M
ESCC) who failed platinum-based chemotherapy. First Author: Hung-Yang
Kuo, National Taiwan University Hospital, Taipei City, Taiwan
Background: Patients with R/M ESCC failing platinum-based chemotherapy have grave
prognosis. Anti PD-1 immune-checkpoint inhibitors (ICIs), by demonstrating survival
benefits over 2nd-line chemotherapy in multiple phase III trials, have emerged as a new
standard-of-care for patients with platinum-refractory R/M ESCC. However, the efficacy
of anti-PD-1 ICIs remains modest with an objective response rate (ORR) of 17-20%;
and the median overall survivals (OS) for these patients range from 8.2 to 10 months.
Cabozantinib, a multikinase inhibitor, in combination with atezolizumab has been in-
vestigated in the phase Ib COSMIC-021 trial, which includes multiple cohorts of various
cancer types including gastroesophageal cancer and head-and-neck cancer. Promising
preliminary results were reported in lung cancer and genitourinary cancer cohorts. To in-
vestigate the combination of cabozantinib plus atezolizumab in patients with ESCC, a
subtype of esophageal cancer that may be under-represented in the gastroesophageal
cancer cohort of COSMIC-021 trial, we thus proposed this phase II trial to verify the hy-
pothesis whether adding cabozantinib to atezolizumab would improve the outcomes of
R/M ESCC patients who have failed platinum-based chemotherapy. Methods: This single
institution single-arm phase II study includes patients with histologically confirmed R/
M ESCC who failed at least one platinum-based chemotherapy. Patients with prior expo-
sure of any ICI or kinase inhibitor are excluded. Patients enrolled will receive cabozanti-
nib 40mg once per day and atezolizumab 1200mg once every three weeks until disease
progression or intolerable toxicities. The primary endpoint of this study is the ORR eval-
uated by RECIST 1.1; and the key secondary endpoints include progression-free surviv-
al, OS, and toxicity profile. We hypothesize that combination of cabozantinib plus
atezolizumab will improve the ORR from 15% to 30%. With one-sided, 0.1 type I error
(a), 0.2 type II error (b, corresponding power: 0.8), the sample size will be 37. The
study, registered with clinical trial ID of NCT05007613, started patient enrollment in
Jun 2021. As of Sep of 2021, 5 patients have been enrolled. Clinical trial information:
NCT05007613. Research Sponsor: None.

TPS365 Trials in Progress Poster Session

Zolbetuximab + CAPOX versus CAPOX in first-line treatment of
claudin18.2+/HER2– advanced/metastatic gastric or gastroesophageal
junction adenocarcinoma: GLOW phase 3 study. First Author: Manish A.
Shah, Weill Cornell Medical College, New York, NY
Background: Despite standard treatment options (eg, CAPOX, capecitabine + oxalipla-
tin), 5-year survival with advanced/metastatic gastric or gastroesophageal junction ade-
nocarcinoma (G/GEJ) is poor and limited biomarkers exist to inform treatment selection.
Claudin 18.2 (CLDN18.2), a targetable biomarker, is a tight junction protein that is nor-
mally confined to gastric mucosa of healthy tissue and is often retained in G/GEJ. Zolbe-
tuximab, a chimeric IgG1 monoclonal antibody, binds to CLDN18.2 and mediates cell
death through antibody-dependent cellular cytotoxicity and complement-dependent cy-
totoxicity. Phase 2 (FAST; Sahin, Ann Oncol. 2021) results showed prolonged survival
with zolbetuximab + EOX (epirubicin, oxaliplatin, capecitabine) vs EOX in CLDN18.2+

advanced G/GEJ. Preliminary phase 2 (NCT03505320, ILUSTRO Cohort 2; Klempner,
J Clin Oncol. 2021) results showed promising antitumor activity with combination zol-
betuximab + mFOLFOX6 (5-fluorouracil, folinic acid, oxaliplatin) in CLDN18.2+ ad-
vanced G/GEJ. Methods: GLOW (NCT03653507) is enrolling ~500 adults from global
sites. Patients are required to have radiologically evaluable (RECIST v1.1) CLDN18.2+/
HER2– locally advanced unresectable or metastatic G/GEJ. Prior chemotherapy for ad-
vanced/metastatic G/GEJ is not permitted. Patients will be randomized 1:1 to zolbetuxi-
mab + CAPOX or placebo + CAPOX. Randomization will be stratified by region (Asia vs
non-Asia), number of metastatic sites (0 to 2 vs ≥3), and prior gastrectomy (yes vs no).
Zolbetuximab will be administered at 800 mg/m2 IV on Cycle 1 Day 1 (loading dose),
then at 600 mg/m2 IV every 3 weeks; 8 cycles of CAPOX will be administered. Central
testing of tumor tissue will determine CLDN18.2 status; tumors will be considered
CLDN18.2+ if ≥75% of tumor cells show moderate to strong membranous immunohis-
tochemical staining. Primary endpoint: progression-free survival per independent re-
view. Secondary endpoints: overall survival; objective response rate; duration of
response; safety/tolerability, pharmacokinetics, and immunogenicity of zolbetuximab.
As of September 22, 2021, 135 sites were open for screening and enrollment. Clinical
trial information: NCT03653507. Research Sponsor: Astellas Pharma, Inc.

TPS366 Trials in Progress Poster Session

INTEGRATE IIb: A randomized phase III open label study of regorafenib +
nivolumab versus standard chemotherapy in refractory advanced
gastroesophageal cancer (AGOC). First Author: Nick Pavlakis, Royal North
Shore Hospital, St. Leonards, Australia
Background: Advanced Gastro-oesophageal Carcinoma (AGOC) has a poor prognosis,
and there is no established standard treatment following failure of first- and second-line
chemotherapy. Regorafenib (BAY 73-4506) is an investigational oral multi-targeted ty-
rosine kinase inhibitor (TKI) which targets angiogenic (VEGF, TIE-2), stromal (PDGF-b),
and oncogenic (RAF, RET and KIT) receptor tyrosine kinases, and has shown activity in
this setting. Single agent regorafenib prolonged progression free survival (PFS) versus
placebo across all regions/subgroups in the INTEGRATE randomised phase 2 trial. Cur-
rent options in refractory AOGC involves sequencing through chemotherapy with the lat-
est active agent approved being trifluridine/tipiracil, TAS-102. Promising activity in
refractory AOGC has been seen with the combination of regorafenib & nivolumab. INTE-
GRATE IIb–will compare the effectiveness of the combination of regorafenib & nivolu-
mab in pre-treated patients with AGOC to current standard chemotherapy. Methods:
Randomised phase III, open label study with 2:1 randomisation (RegoNivo : standard
chemotherapy) and stratification by: Geographic region (Asia vs. Rest of World); Prior
VEGF inhibitors (Yes vs No); Prior immunotherapy (Yes vs No). RegoNivo arm will re-
ceive 90mg (3x30mg) of regorafenib days 1-21 of each 28-day treatment cycle with in-
travenous nivolumab 240 mg day 1 of each 14 day cycle until disease progression or
prohibitive adverse events as per protocol. The control arm will receive the investigator’s
choice of the following chemotherapy; a taxane (paclitaxel or docetaxel), irinotecan or
oral trifluridine/tipiracil (TAS102). Primary endpoint: OS. Secondary endpoints: PFS,
response rate, quality of life, toxicity, exploratory correlative biomarkers. Clinical trial
information: NCT04879368. Research Sponsor: Bayer Pharmaceuticals, Pharmaceuti-
cal/Biotech Company.
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LEAP-014: An open-label, randomized, phase 3 study of first-line lenvatinib
plus pembrolizumab plus chemotherapy in esophageal squamous cell
carcinoma. First Author: Jong-Mu Sun, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, South Korea
Background: Recent data from the KEYNOTE-590 study demonstrated the superiority of
pembrolizumab plus chemotherapy compared with chemotherapy as first-line treatment
for unresectable locally advanced recurrent or metastatic adenocarcinoma or squamous
cell carcinoma of the esophagus, or advanced/metastatic Siewert type 1 adenocarcino-
ma of the gastroesophageal junction. Prior data also suggest promising antitumor activi-
ty of lenvatinib plus pembrolizumab in advanced solid tumors. LEAP-014
(NCT04949256) is a randomized, 2-part, open-label, phase 3 study that will evaluate
the efficacy and safety of first-line lenvatinib plus pembrolizumab plus chemotherapy
versus pembrolizumab plus chemotherapy in patients with metastatic esophageal squa-
mous cell carcinoma (ESCC). Methods: Key eligibility criteria include metastatic ESCC,
measurable disease per Response Evaluation Criteria in Solid Tumors version 1.1 (RE-
CIST v1.1), and Eastern Cooperative Oncology Group performance status ≤1. In part 1
(safety run-in), ~6 patients will be treated for induction with intravenous (IV) pembroli-
zumab 400 mg every 6 weeks (Q6W) for 2 cycles plus oral lenvatinib 8 mg daily (QD)
plus IV 5-fluorouracil (FU; 4000 mg/m2 on days 1-5) plus IV cisplatin (80 mg/m2) (FP)
for 4 cycles and treated for consolidation with pembrolizumab 400 mg Q6W for ≤16
doses plus lenvatinib 20 mg QD; patients will be closely monitored for 21 days after the
first dose of study intervention for dose-limiting toxicities. Approximately 850 patients
will be randomly assigned 1:1 to induction with pembrolizumab plus lenvatinib plus
chemotherapy (FP or mFOLFOX6 [Q2W for 6 cycles {IV oxaliplatin 85 mg/m2 plus bolus
IV 5-FU 400 mg/m2 plus continuous IV 5-FU 2400 mg/m2 plus IV leucovorin 400 mg/
m2 or IV levoleucovorin 200 mg/m2}]) followed by consolidation with pembrolizumab
plus lenvatinib (arm 1) or pembrolizumab plus chemotherapy (FP or mFOLFOX6; arm
2). Randomization will be stratified by PD-L1 combined positive score (CPS; ≥10 vs <
10), region (East Asia vs North America and Western Europe vs rest of world), and che-
motherapy backbone (FP vs mFOLFOX6). Treatment will continue until disease progres-
sion, unacceptable toxicity, or withdrawal of consent. Tumor imaging assessment will
be performed Q6W for ≤1 year and Q9W thereafter. In part 1, the primary end point is
safety and tolerability. In part 2, the dual primary end points are overall survival and pro-
gression-free survival (per RECIST v1.1 assessed by blinded independent central review
[BICR]); secondary end points include objective response rate and duration of response
(per RECIST v1.1 assessed by BICR) and safety and tolerability. Clinical trial
information: NCT04949256. Research Sponsor: Merck Sharp & Dohme Corp., a sub-
sidiary of Merck & Co., Inc., Kenilworth, NJ, USA, and Eisai Inc., Woodcliff Lake, NJ,
USA.
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A randomized phase 3 study evaluating the efficacy and safety of first-line
pembrolizumab plus lenvatinib plus chemotherapy versus chemotherapy in
patients with advanced/metastatic gastroesophageal adenocarcinoma:
LEAP-015. First Author: Deirdre Jill Cohen, Icahn School of Medicine at
Mount Sinai, New York, NY
Background: PD-1 inhibitor pembrolizumab in combination with the RTK inhibitor lenva-
tinib has demonstrated antitumor activity and acceptable safety in advanced gastro-
esophageal adenocarcinoma. Pembrolizumab + lenvatinib + platinum-doublet
chemotherapy also showed acceptable safety in metastatic NSCLC in the phase 3
LEAP-006 study. LEAP-015 (NCT04662710) is a randomized, 2-part, phase 3 trial
evaluating the efficacy and safety of pembrolizumab + lenvatinib + chemotherapy as
first-line therapy in advanced/metastatic gastroesophageal adenocarcinoma. Methods:
Key eligibility includes untreated locally advanced unresectable or metastatic gastro-
esophageal adenocarcinoma that is not HER2–positive, measurable disease per RECIST
v1.1, ECOG performance status ≤1, and a tumor tissue sample for biomarker analysis.
For part 1, safety run-in, ≥12 patients will be treated for induction with IV pembrolizu-
mab 400 mg Q6W (�2) + oral lenvatinib 8 mg QD + investigator’s choice of chemother-
apy (CAPOX Q3W �4 [oral capecitabine 1000 mg/m2 BID for 14 days + IV oxaliplatin
130 mg/m2] or mFOLFOX6 Q2W �6 [bolus IV 5-FU 400 mg/m2 + continuous IV 5-FU
2400 mg/m2 + IV leucovorin 400 mg/m2 or levoleucovorin 200 mg/m2 + IV oxaliplatin
85 mg/m2 ]) and for consolidation with pembrolizumab 400 mg Q6W for ≤16 doses +
lenvatinib 20 mg QD; dose-limiting toxicities will be evaluated for 21 days. For part 2,
main study, patients will be randomly assigned 1:1 to induction with pembrolizumab +
lenvatinib + chemotherapy (CAPOX or mFOLFOX6) followed by consolidation with pem-
brolizumab + lenvatinib using the same dosing schedule as in part 1 or chemotherapy
alone (CAPOX or mFOLFOX6 for maximum cycles allowed per local standards). Ran-
domization will be stratified by region (East Asia vs North America and Western Europe
vs rest of world), ECOG performance status (0 vs 1), and intended chemotherapy (CA-
POX vs mFOLFOX6). Treatment will continue until confirmed disease progression, unac-
ceptable toxicity, intercurrent illness that prevents further administration of treatment,
patient/physician decision to withdraw, noncompliance, receipt of 18 administrations
of study medication, achievement of complete response, or administrative reasons re-
quiring cessation of treatment. Tumor imaging assessment will be performed Q6W. In
part 1, the primary end point is safety and tolerability in all patients. In part 2, dual pri-
mary end points are OS and PFS (per RECIST v1.1 assessed by BICR) in patients with
PD-L1 combined positive score (CPS) ≥1 and in all patients; secondary end points in-
clude objective response rate and duration of response (per RECIST v1.1 assessed by
BICR) in patients with PD-L1 CPS ≥1 and in all patients, and safety and tolerability in
all patients. Recruitment is ongoing. Clinical trial information: NCT04662710.
Research Sponsor: Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Ken-
ilworth, NJ, USA, and Eisai Inc., Woodcliff Lake, NJ, USA.
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AdvanTIG-203: A randomized phase 2 study comparing anti-TIGIT
ociperlimab plus tislelizumab versus tislelizumab plus placebo as second-line
treatment in patients with advanced or recurrent esophageal squamous cell
carcinoma (ESCC) expressing programmed death-ligand 1 (PD-L1). First
Author: Rui-hua Xu, State Key Laboratory of Oncology in South China,
Collaborative Innovation Center for Cancer Medicine, Sun Yat-sen
University Cancer Center, Sun Yat-sen University, Guangzhou, China
Background: The programmed death-1 (PD-1)/PD-L1 pathway plays an important role in tu-
mor induced immunosuppression. PD-L1 overexpression is observed in approximately
30–60% of esophageal cancers and is associated with poor prognosis. Anti-PD-1 agents
demonstrate moderate efficacy in PD-L1-positive esophageal cancer in terms of response
rate and overall survival, however, long-term outcomes remain poor due to primary and sec-
ondary resistance driven by tumor immune escape. The T-cell immunoglobulin and immu-
noreceptor tyrosine-based inhibitory motif domain (TIGIT) is upregulated on T-cells and
natural killer cells in multiple solid tumors, which can inhibit anticancer immune responses.
Ociperlimab (BGB-A1217) is a novel, humanized, monoclonal antibody that binds TIGIT
with high specificity and affinity, blocking the interaction with its ligands on tumor cells.
Preclinical and clinical studies suggest that dual targeting with anti-TIGIT and anti-PD-1
antibodies produces synergistic immune cell activation and enhanced antitumor activity.
Methods: AdvanTIG-203 is a Phase 2, global, randomized, double-blind, placebo-controlled
study (NCT04732494) of patients with unresectable, locally advanced, recurrent or meta-
static ESCC, who progressed on or after 1st line systemic therapy and whose tumors express
PD-L1 (visually-estimated combined positive score ≥ 10%). After stratification by Eastern
Cooperative Oncology Group performance status (0 or 1), number of metastatic sites (≤ 1 or
≥ 2) and region (Asian or non-Asian), 280 patients will be randomized (1:1) to either ociper-
limab 900 mg intravenous (IV) plus tislelizumab 200 mg IV every 3 weeks (Q3W), or tisleli-
zumab plus placebo Q3W, until disease progression (per RECIST v1.1), unacceptable
toxicity, death or withdrawal of consent. Co-primary endpoints are investigator-assessed
overall response rate (ORR) and overall survival (OS) in the intention-to-treat population. A
sample size of 280 patients was estimated to provide approximately 94.8% power to detect
a 20% difference in ORR at a one-sided significance level of 0.025. With 198 deaths, the
study was estimated to provide approximately 86% power to detect a hazard ratio of 0.65
for OS. Secondary endpoints are ORR by independent review, progression-free survival, du-
ration of response, disease control rate, and clinical benefit rate per investigator and inde-
pendent assessment, cancer-specific health-related quality of life (HRQoL), and safety.
Exploratory endpoints include but are not limited to expression of TIGIT, CD226, CD155,
CD112, and PD-L1, pharmacokinetics, immunogenicity, and generic HRQoL measures.
Clinical trial information: NCT04732494. Research Sponsor: This study was sponsored by
BeiGene, Ltd. Medical writing support for the development of this abstract, under the direc-
tion of the authors, was provided by Yasmin Issop, PhD, of Ashfield MedComms, and funded
by BeiGene, Ltd.
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MOUNTAINEER-02: Phase 2/3 study of tucatinib, trastuzumab,
ramucirumab, and paclitaxel in previously treated HER2+ gastric or
gastroesophageal junction adenocarcinoma—Trial in progress. First Author:
Daniel V.T. Catenacci, Gastrointestinal Oncology Program, University of
Chicago, Chicago, IL
Background: Tucatinib (TUC), a highly selective HER2-directed tyrosine kinase inhibitor
(TKI) approved in multiple regions for HER2+ metastatic breast cancer, is being devel-
oped as a novel therapy for patients (pts) with GI tumors including gastric or gastro-
esophageal junction adenocarcinoma (GEC). While trastuzumab (Tras) with
chemotherapy is standard in the 1st-line setting for metastatic HER2+ GEC, no anti-
HER2 therapy has demonstrated an OS benefit over chemotherapy as 2nd-line therapy,
possibly due to loss of HER2 expression following Tras-based therapy. In GEC xenograft
models, dual targeting of HER2 with TUC and Tras showed superior activity to either
agent alone.(Kulukian 2020) Interim results from the MOUNTAINEER study have
shown promising activity for TUC and Tras for HER2+ mCRC.(Strickler 2019) The
MOUNTAINEER-02 study is evaluating the efficacy and safety of TUC with Tras, ramu-
cirumab (Ram), and paclitaxel (Pac) in pts with HER2+ GEC in the 2nd-line setting.
Methods: MOUNTAINEER-02 (NCT04499924) is a phase 2/3 study evaluating TUC +
Tras with Ram and Pac. Pts receive TUC 300 mg or placebo PO BID, Tras (6 then 4 mg/
kg) or placebo (IV on Days 1 and 15 of each 28-day cycle), Pac (IV on Days 1, 8, 15),
and Ram (IV on Days 1 and 15). Eligible pts have locally-advanced unresectable or met-
astatic HER2+ GEC and have received a HER2-directed antibody and 1 prior line of
therapy for advanced disease. Pts must be ≥18 years of age, with an ECOG ≤1, and
have had no prior exposure to Ram, anti-HER2 or anti-EGFR TKI, HER2-directed anti-
body-drug conjugates, or taxanes ≤12 months before enrollment. Due to the potential
impact of TUC on Pac metabolism, the study will include an initial Pac dose optimiza-
tion stage. The open-label phase 2 part will determine the recommended dose of Pac
(60 or 80 mg/m2) combined with TUC, Tras, and Ram in 6-18 pts, and evaluate safety
and activity of the regimen in Cohorts 2A and 2B (30 pts each). The randomized, dou-
ble-blind, phase 3 part will compare the efficacy and safety of TUC and Tras (Arm 3A;
~235 pts) vs. placebo (Arm 3B; ~235 pts), both in combination with Ram and Pac, and
also evaluate activity of TUC with Ram and Pac (Arm 3C; ~30 pts). The dual primary
phase 3 endpoints are OS and PFS per investigator, with confirmed ORR as a key sec-
ondary endpoint. HER2 status is determined at baseline using a blood-based NGS as-
say, and IHC/ISH of fresh or archival tumor biopsies, if available. Pts must be HER2+
by blood-based NGS in Cohort 2A and phase 3; in Cohort 2B, pts must be HER2+ in a
biopsy taken post-progression during/after 1st-line therapy, but HER2-negative by
blood-based NGS. Disease assessments per RECISTv1.1 will occur q6 weeks for 36
weeks, then q9 weeks. The pharmacokinetics of TUC, Pac, and their metabolites will be
evaluated in a subset of pts, including a cohort with gastrectomies. Enrollment in phase
2 is ongoing. Clinical trial information: NCT04499924. Research Sponsor: Seagen
Inc,.
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An open-label phase 2 study of lenvatinib plus pembrolizumab in the
neoadjuvant and adjuvant treatment for patients with gastric and
gastroesophageal junction adenocarcinoma (EPOC2001). First Author:
Akihito Kawazoe, National Cancer Center Hospital East, Kashiwa, Japan
Background: Lenvatinib, a multikinase inhibitor of VEGF receptors and other receptor ty-
rosine kinases, substantially decreased the tumor-associated macrophages and in-
creased infiltration of CD8-positive T cells and enhanced anti-tumor activity of PD-1
inhibitors in vivo model. A phase 2 study demonstrated remarkable clinical activity of
lenvatinib plus pembrolizumab for advanced gastric cancer with objective response rate
of 69% (Kawazoe A, et al. Lancet Oncol. 2020), leading to the global phase 3 LEAP-
015 trial at first-line (NCT04662710). The objective of this study is to evaluate anti-tu-
mor activity of lenvatinib with pembrolizumab as neoadjuvant and adjuvant treatment
for patients with gastric and gastroesophageal junction adenocarcinoma. Methods: The
study is an open-label, single-arm, single-center, phase 2 clinical trial. Eligible patients
are with previously untreated gastric and gastroesophageal junction adenocarcinoma as
defined by cT2-4 and/or cN+ without evidence of metastatic disease. Patients will re-
ceive 3 cycles of 20 mg oral lenvatinib daily plus 200 mg intravenous pembrolizumab
every 3 weeks as the neoadjuvant treatment followed by surgery, and then 3 cycles of
lenvatinib plus pembrolizumab followed by 11 cycles of pembrolizumab monotherapy
as the adjuvant treatment. The primary endpoint is major pathological response rate,
and the secondary endpoints are pathological complete response rate, tumor shrinkage
effect on primary lesions, radical resection rate, treatment completion rate until surgery
or adjuvant treatment, event-free survival, overall survival, and incidence of adverse
events. We also investigate several biomarkers using pre- and post-treatment tumor and
blood samples. First patient will be enrolled in November 2021. Clinical trial
information: NCT04745988. Research Sponsor: Merck Sharp & Dohme.
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A phase 3 randomized, double-blind, placebo-controlled, multicenter, global
study of durvalumab with and after chemoradiotherapy in patients with
locally advanced, unresectable esophageal squamous cell carcinoma:
KUNLUN. First Author: Luhua Wang, Cancer Hospital of Chinese
Academy of Medical Sciences, Peking Union Medical College, Beijing,
China
Background: Esophageal cancer is the eighth most common cancer type and the sixth
leading cause of cancer-related death worldwide, and esophageal squamous cell carci-
noma (ESCC) is the most common type of esophageal cancer. For patients with locally
advanced, unresectable ESCC (AJCC 8th Stage II–IVA), definitive chemoradiotherapy
(dCRT) is the current standard of care; however, up to half of patients will experience
disease progression within two years of dCRT, and overall survival rates remain subopti-
mal. The combination of immune checkpoint inhibitors with CRT has demonstrated syn-
ergistic antitumor activity in pre-clinical models, and recent clinical data has
demonstrated clinical benefit of combined programmed cell death-1 inhibition and pre-
operative CRT in patients with locally advanced ESCC. KUNLUN (NCT04550260) is a
Phase 3, multicenter, global study evaluating the efficacy and safety of durvalumab, a
programmed cell death ligand-1 (PD-L1) inhibitor, given concurrently with, and after,
dCRT in patients with locally advanced, unresectable ESCC. Methods: Approximately
600 patients will be randomized 2:1 to receive either durvalumab with dCRT (cisplatin
plus fluorouracil or cisplatin plus capecitabine, with a total dose of 50–64 Gy radiation),
followed by durvalumab for up to approximately 24 months, or placebo with dCRT, fol-
lowed by placebo for up to approximately 24 months. Eligible patients will have histo-
logically or cytologically confirmed ESCC, and present with locally advanced,
unresectable ESCC that is deemed suitable for dCRT. Patients must have an Eastern
Cooperative Oncology Group performance status of 0 or 1, and have not received prior
anti-cancer treatment. The co-primary endpoint of the study is progression-free survival
according to RECIST v1.1 as assessed by blinded independent central review in all ran-
domized patients and in patients with PD-L1-high tumors. Additional endpoints include
overall survival and safety. Study enrollment is ongoing. Funding: This study was spon-
sored by AstraZeneca. References: Hong MH, et al. J Clin Oncol 2019;37(15 suppl).
Abs 4027. Clinical trial information: NCT04550260. Research Sponsor: AstraZeneca.
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SKYSCRAPER-07: A phase III, randomized, double-blind, placebo-controlled
study of atezolizumab with or without tiragolumab in patients with
unresectable ESCC who have not progressed following definitive concurrent
chemoradiotherapy. First Author: Karyn A. Goodman, Icahn School of
Medicine at Mount Sinai, New York, NY
Background: The current standard of care for patients (pts) diagnosed with unresectable,
locally advanced esophageal squamous-cell carcinoma (ESCC) is definitive platinum-
based concurrent chemoradiotherapy (dCRT). However, ESCC has poor prognosis, with
more than half of tumors reoccurring after dCRT (Smyth et al. Nat Rev Dis Primers
2017), highlighting the need for additional therapy options in this setting. Cancer im-
munotherapies have demonstrated activity in ESCC, and targeted inhibition of the PD-
L1/PD-1 pathway may be further amplified using novel anti-TIGIT agents such as tirago-
lumab. In preclinical mouse models, concomitant blockade of PD-L1/PD-1 and TIGIT
pathways demonstrated prolonged survival over the respective single-agents. In the
phase II CITYSCAPE study (NCT03563716), tiragolumab plus atezolizumab (anti-PD-
L1) resulted in a clinically meaningful improvement in PFS and higher ORR vs atezoli-
zumab alone (31.3 vs 16.2%) in first-line pts with PD-L1+ (TPS ≥1%) metastatic
NSCLC. SKYSCRAPER-07 (NCT04543617) will determine if tiragolumab plus atezoli-
zumab combination therapy provides superior clinical benefit to atezolizumab mono-
therapy or placebo in pts with unresectable ESCC whose cancers have not progressed
following dCRT. We hypothesize that combination therapy will prolong PFS and OS
compared with placebo in this setting. Methods: Eligible pts (≥18 years) must have un-
resectable ESCC, without progressive disease (PD) after platinum-based dCRT (accord-
ing to regional oncology guidelines for ESCC); ECOG PS 0–1; no prior treatment with
any immune checkpoint inhibitor. Approximately 750 pts will be randomized 1:1:1 to
either Arm A (tiragolumab 600mg + atezolizumab 1200mg IV Q3W), Arm B (atezolizu-
mab 1200mg + placebo IV Q3W) or Arm C (double placebo IV Q3W). Treatment will
continue for up to 17 cycles of 21 days, or until unacceptable toxicity or investigator-as-
sessed radiographic PD (per RECIST v1.1). Stratification factors include geographic re-
gion (Asia vs rest of world), PD-L1 expression and staging prior to dCRT (II vs III vs IV).
Co-primary efficacy endpoints are investigator-assessed PFS and OS; key secondary
endpoints include independent review facility-assessed PFS and DoR. Safety, pharma-
cokinetic, biomarker and immunogenicity analyses will be performed. Recruitment is
ongoing. Clinical trial information: NCT04543617. Research Sponsor: F. Hoffmann-La
Roche.
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A phase I clinical trial to evaluate the safety, tolerability, and
pharmacokinetics of TST001 in patients with locally advanced or metastatic
solid tumors. First Author: Nashat Y. Gabrail, Gabrail Cancer Center,
Canton, OH
Background: In normal conditions, Claudin (CLDN)18.2 is a tight junction protein with
expression strictly confined to differentiated epithelial cells in gastric mucosa.
CLDN18.2 has been found to be upregulated, and involved in tumor development and
progression in a variety of tumor types such as gastric, pancreatic, and bile duct cancer
(BTC). The biological characteristics of CLDN18.2 suggest it is an ideal therapeutic tar-
get for cancer drug development. IMAB362 is the first anti-CLDN18.2 monoclonal anti-
body (mAb) of high potency to have been tested in humans and it revealed clinical
efficacy in gastric cancer in a phase II study. TST001, a humanized IgG1 mAb, binds to
a distinct epitope of CLDN18.2 with higher affinity and mediates CLDN18.2 expressing
cancer cell death through antibody-dependent cellular cytotoxicity (ADCC) in compari-
son with IMAB362; Furthermore, TST001 is produced using an optimized glycoengin-
eering process to increase affinity to FcR. The enhanced binding to CLDN18.2 on tumor
cells and FcR on NK cells results in more efficient engagement of the tumor cells with
NK cells and antibody mediated cellular cytotoxicity. In preclinical xenograft studies,
TST001 displayed potent anti-tumor activities in the tumor models with medium to
high level of CLDN18.2 expression and synergy anti-cancer effect with checkpoint in-
hibitor. A mAb specific for CLDN18.2 was also developed as an IHC based biomarker
for patient enrollment in the clinical trials. Methods: This is an open-label, multi-center,
phase I clinical trial to evaluate the safety, maximum tolerated dose (MTD), pharmaco-
kinetics (PK) profile and preliminary anti-cancer effect of TST001 in patients with local-
ly advanced or metastatic solid tumors. (NCT04396821) The study consists of two
parts: Part A is a 3+3 dose escalation design with sequential dose cohorts of 1, 3, 6,
10mg/kg in Q2W and Q3W schedules. Based on the emerging safety data, higher doses
may be proposed for testing. About 27-54 patients will be enrolled. Dose expansion
(Part B) will utilize doses of TST001 based on the emerging data from Part A. In Part B,
up to 20 patients with CLDN18.2 overexpression per tumor specific cohort will be en-
rolled to 3 cohorts: A: TST001 single agent in gastric/gastroesophageal junction (G/
GEJ) cancer; B: TST001 + nivolumab in G/GEJ cancer; C: TST001 single agent in pan-
creatic cancer or BTC. All patients in Part B will be selected by CLDN18.2 expression
by central lab testing. The safety, anti-tumor activity, and PK will be further assessed in
Part B. Enrolment began in July 2020 in the USA and is ongoing in multiple sites. As of
20 September, 2021, 23 subjects were dosed in Part A and the dose of 10mg/kg is be-
ing tested. Another phase I study of TST001 single agent and in combination with che-
motherapy in patients with metastatic solid tumor is also ongoing in China
(NCT04495296). Research Sponsor: Transcenta.
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Phase 1b/2, open-label, dose-escalation and expansion trial of tucatinib in
combination with trastuzumab with and without oxaliplatin-based
chemotherapy or pembrolizumab in patients with unresectable or metastatic
HER2+ gastrointestinal cancers (trial in progress). First Author: Haeseong
Park, Washington University School of Medicine, St. Louis, MO
Background: Human epidermal growth factor receptor 2 (HER2) gene amplification or
protein overexpression (HER2+) occurs in many gastrointestinal (GI) cancers; thus,
there is interest in evaluating HER2-targeted therapies in these tumor types. Tucatinib
(TUC) is a highly selective HER2-directed tyrosine kinase inhibitor with minimal EGFR
inhibition, approved in multiple regions for HER2+ metastatic breast cancer. In patient-
derived xenograft models of HER2+ tumors (including esophageal, gastric, and colorec-
tal cancers), TUC + trastuzumab showed superior anti-tumor activity compared with ei-
ther agent alone (Kulukian 2020). In the MOUNTAINEER study, TUC + trastuzumab in
HER2+ metastatic colorectal cancer (CRC) resulted in an objective response rate of
52% and a median duration of response of 10.4 months (interim results, Strickler
2019). The SGNTUC-024 study (NCT04430738) will evaluate TUC + trastuzumab
with and without oxaliplatin-based chemotherapy or pembrolizumab in patients with un-
resectable or metastatic GI cancers. Methods: SGNTUC-024 is an open-label, dose es-
calation and expansion phase 1b/2 trial. Phase 1b assesses the safety and tolerability of
TUC + trastuzumab + either FOLFOX (fluorouracil, leucovorin, and oxaliplatin) or CAPOX
(capecitabine and oxaliplatin) with or without pembrolizumab. One chemotherapy-free
cohort is planned (TUC + trastuzumab + pembrolizumab). The initial phase 1b cohort
enrolled patients with gastric, esophageal, and gastroesophageal junction (GEJ) adeno-
carcinomas; cholangiocarcinoma; gallbladder carcinoma; and CRC to receive TUC (150
mg oral [PO] twice daily [BID]) + trastuzumab + FOLFOX. Subsequent phase 1b cohorts
will receive TUC (300 mg PO BID) + trastuzumab + either FOLFOX or CAPOX. Once the
recommended dose for use with oxaliplatin is identified, cohorts enrolling patients with
gastric, esophageal, and GEJ adenocarcinomas will open with patients receiving TUC
(300 mg PO BID) + trastuzumab + pembrolizumab with or without either FOLFOX or
CAPOX. Phase 2 will expand the assessment of safety and efficacy and enroll 2 cohorts:
patients with gastric, esophageal, and GEJ adenocarcinomas (to receive TUC + trastuzu-
mab + pembrolizumab + either FOLFOX or CAPOX, Cohort A) and patients with CRC (to
receive TUC + trastuzumab + FOLFOX, Cohort B). Safety and efficacy will be summa-
rized with descriptive statistics. Patients that receive chemotherapy must be eligible for
an oxaliplatin-based regimen as standard of care. Patients with irradiated or resected
central nervous system (CNS) lesions may enroll, and patients with known active CNS
lesions may be eligible for phase 2. The phase 1b portion of the trial is currently enroll-
ing. Clinical trial information: NCT04430738. Research Sponsor: Seagen Inc.
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CA209-8YD: A phase I/II trial of rucaparib in combination with ramucirumab
with or without nivolumab in previously treated advanced gastroesophageal
adenocarcinoma (GEA) (RiME). First Author: Anwaar Saeed, Kansas
University Cancer Center, Kansas City, KS
Background: GEA is one of the leading causes of cancer-related deaths worldwide and in
the US. In chemo refractory GEA, therapeutic options are limited with modest efficacy.
About 35% of GC have DNA damage response (DDR) gene alterations and PARP inhibi-
tors have shown to induce synthetic lethality and reduce tumor burden in in vitro and
in vivo models of GEA. DDR deficient tumors have increased tumor mutational load, tu-
mor infiltrating lymphocytes, and increased chemokines and PD-L1 expression in the
tumor microenvironment. PARP inhibitors like rucaparib enhance antigen presentation,
induce pro-inflammatory cytokines, influence PD-1/PD-L1 expression, and modulate T-
and B- cell activity. Furthermore, results from multiple GEA early phase trials have sup-
ported the immune modulatory impact of VEGF targeted agents like ramucirumab. We
hypothesize that modulation of the tumor microenvironment via PARP and VEGF inhibi-
tion will enhance anti-tumor immunity and lead to clinical synergy when combined with
immune checkpoint inhibitors like nivolumab in this population. Methods: A safety lead
in phase of 6-9 patients will be followed by an open label, two parallel cohorts phase II
study. A total of 52 patients (26 in each cohort) will be enrolled. A starting rucaparib
dose of 600 mg BID in combination with the standard doses of ramucirumab and flat
doses of nivolumab will be used for the safety lead in. Rucaparib dose will be lowered
for phase II if> 1/6 patients experienced DLTs. Participants enrolled to cohort A will re-
ceive rucaparib at the recommended phase II dose (RP2D) PO twice daily + ramuciru-
mab 8mg/kg IV q2w + nivolumab 480mg IV q4w (28-day cycles). Participants in cohort
B will receive rucaparib at RP2D PO twice daily + ramucirumab 8mg/kg IV q2w (28-day
cycles). Assessment of tumor response using modified RECIST v1.1 will be done every
2 cycles. 50% of Pts who will be enrolled in each of the 2 cohorts must have a deleteri-
ous tumor gene alteration in at least 1 gene in a screening 17-gene homologous recom-
bination deficient (HRD) panel. Eligible Pts received ≥1 line of therapy, ECOG PS 0-1,
adequate organ function, no prior PARP inhibitors, and have mismatch repair (MMR)
proficient tumors with measurable disease. Primary objectives are to determine the
RP2D and overall response rate (ORR) in phase I and II respectively. Secondary objec-
tives include safety, overall benefit rate (OBR), median PFS, OS, and ORR in HRD posi-
tive and negative cohorts. Enrollment to the RiME trial is currently ongoing. The study is
funded by research grants from Bristol Myers Squibb and Clovis. Clinical trial
information: NCT03995017. Research Sponsor: Bristol Myers Squibb and Clovis.
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A phase 3 randomized, double-blind, placebo-controlled study of
durvalumab in combination with gemcitabine plus cisplatin (GemCis) in
patients (pts) with advanced biliary tract cancer (BTC): TOPAZ-1. First
Author: Do-Youn Oh, Division of Medical Oncology, Department of
Internal Medicine, Seoul National University Hospital, Seoul, South
Korea
Background: BTC is a rare, heterogenous cancer with poor prognosis. Reports on immunogenic
features of BTC suggest checkpoint inhibition may result in antitumor immune responses, and
limited clinical activity has been seen with single agents in advanced settings. Durvalumab
(PD-L1 inhibitor) + GemCis showed promising antitumor activity in advanced BTC in a phase 2
study. TOPAZ-1 (NCT03875235) is the first global phase 3 study to evaluate first-line immu-
notherapy + GemCis in advanced BTC. Methods: In this double-blind study, pts previously un-
treated for unresectable locally advanced, recurrent, or metastatic BTC were randomized 1:1 to
receive durvalumab (1500 mg every 3 weeks [Q3W]) or placebo + GemCis (Gem 1000 mg/m2

and Cis 25 mg/m2 on Days 1 and 8 Q3W) for up to 8 cycles, followed by durvalumab (1500 mg
Q4W) or placebo until disease progression or unacceptable toxicity. Randomization was strati-
fied by disease status (initially unresectable, recurrent) and primary tumor location (intrahe-
patic cholangiocarcinoma, extrahepatic cholangiocarcinoma, gallbladder cancer). The primary
objective was to assess overall survival (OS). Secondary endpoints included progression-free
survival (PFS), objective response rate (ORR), and safety. Results: At data cutoff for this interim
analysis (11 August 2021), 685 pts were randomized to durvalumab + GemCis (n=341) or pla-
cebo + GemCis (n=344; Table). The primary objective was met: durvalumab + GemCis signifi-
cantly improved OS vs placebo + GemCis (hazard ratio [HR], 0.80; 95% confidence interval
[CI], 0.66–0.97; p=0.021). PFS was also significantly improved with durvalumab vs placebo
(HR, 0.75; 95% CI, 0.64–0.89; p=0.001). ORR was 26.7% with durvalumab and 18.7% with
placebo. Grade 3/4 treatment-related adverse events (TRAEs) occurred in 62.7% of pts receiv-
ing durvalumab and 64.9% of pts receiving placebo. TRAEs led to discontinuation of any study
medication in 8.9% of pts receiving durvalumab and 11.4% of pts receiving placebo. Conclu-
sions: In pts with advanced BTC, durvalumab + GemCis significantly improved OS and PFS vs
placebo + GemCis with manageable safety, indicating durvalumab + GemCis may be a new
first-line standard of care regimen. Clinical trial information: NCT03875235. Research Spon-
sor: AstraZeneca.

Durvalumab + GemCis
(N=341)

Placebo + GemCis
(N=344)

Median age (range), y 64 (20–84) 64 (31–85)

Female, % 50.4 48.8

ECOG PS 0, % 50.7 47.4

Median follow-up, mo 13.7 12.6

Median OS (95% CI), mo 12.8 (11.1–14.0) 11.5 (10.1–12.5)

18-month OS (95% CI), % 35.1 (29.1–41.2) 25.6 (19.9–31.7)

24-month OS (95% CI), % 24.9 (17.9–32.5) 10.4 (4.7–18.8)

Median PFS (95% CI), mo 7.2 (6.7–7.4) 5.7 (5.6–6.7)

Grade 3/4 AEs, n (%)* 256 (75.7) 266 (77.8)

TRAEs leading to death, n (%)* 2 (0.6) 1 (0.3)

*Safety data percentages are calculated from the safety population (n=338 for durvalumab + GemCis and n=342 for placebo +
GemCis).
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Phase 3 randomized, open-label, multicenter study of tremelimumab (T) and
durvalumab (D) as first-line therapy in patients (pts) with unresectable
hepatocellular carcinoma (uHCC): HIMALAYA. First Author: Ghassan K.
Abou-Alfa, Department of Medicine, Memorial Sloan Kettering Cancer
Center & Weill Medical College at Cornell University, New York, NY
Background: A single priming dose of T (anti-CTLA-4) added to D (anti-PD-L1) in the STRIDE (Sin-
gle T Regular Interval D) regimen, formerly T300+D, showed encouraging clinical activity and lim-
ited toxicity in a phase 2 uHCC study (Study 22, NCT02519348), suggesting single exposure to T
is sufficient to improve upon D activity. HIMALAYA (NCT03298451) evaluated the efficacy and
safety of STRIDE or D vs sorafenib (S) in uHCC. Methods: HIMALAYA is an open-label, multicenter,
phase 3 study, in which pts with uHCC and no prior systemic therapy were initially randomized to
STRIDE (T 300 mg plus D 1500 mg [one dose] plus D 1500 mg every 4 weeks [Q4W]), D (1500
mg Q4W), S (400 mg twice daily), or T 75 mg Q4W (4 doses) plus D 1500 mg Q4W (T75+D). Re-
cruitment to T75+D ceased after a planned analysis of Study 22 showed T75+D did not meaning-
fully differ from D. The primary objective was overall survival (OS) for STRIDE vs S. The secondary
objective was OS noninferiority (NI) of D to S (NI margin: 1.08). Secondary endpoints included
progression-free survival (PFS), objective response rate (ORR; RECIST v.1.1), duration of response
(DoR), and safety. Results: In total, 1171 pts were randomized to STRIDE (N=393), D (N=389), or
S (N=389). At data cutoff (DCO), the primary objective was met: OS was significantly improved for
STRIDE vs S (hazard ratio [HR], 0.78; 96% confidence interval [CI], 0.65–0.92; p=0.0035; Ta-
ble). D met the objective of OS NI to S (HR, 0.86; 96% CI, 0.73–1.03). ORRs were higher for
STRIDE (20.1%) and D (17.0%) than for S (5.1%). No new safety signals were identified. Grade
3/4 treatment-related adverse events (TRAEs) occurred in 25.8% (STRIDE), 12.9% (D), and
36.9% (S) of pts. Grade 3/4 hepatic TRAEs occurred in 5.9% (STRIDE), 5.2% (D), and 4.5% (S)
of pts. No TRAE of esophageal varices hemorrhage occurred. Rates of TRAEs leading to discontin-
uation were 8.2% (STRIDE), 4.1% (D), and 11.0% (S). Conclusions: HIMALAYA was the first large
phase 3 trial with a diverse, representative uHCC population and extensive long-term follow-up to
assess both mono- and combination immunotherapy. D was noninferior to S with favorable safety.
The combination of a single priming dose of T plus D in STRIDE displayed superior efficacy and a
favorable benefit-risk profile vs S. STRIDE is a proposed, novel, first-line standard of care systemic
therapy for uHCC. Clinical trial information: NCT03298451. Research Sponsor: AstraZeneca.

STRIDE (n=393) D (n=389) S (n=389)

Median follow-up, mo 16.1 16.5 13.3

Deaths at DCO, % 66.7 72.0 75.3

Median OS (95% CI), mo 16.4 (14.2–19.6) 16.6 (14.1–19.1) 13.8 (12.3–16.1)

24/36-mo OS rate, % 40.5/30.7 39.6/24.7 32.6/20.2

Median PFS (95% CI), mo 3.8 (3.7–5.3) 3.7 (3.2–3.8) 4.1 (3.8–5.5)

ORR, % 20.1 17.0 5.1

Median DoR, mo 22.3 16.8 18.4

Grade 3/4 TRAE, % 25.8 12.9 36.9

Serious TRAE, % 17.5 8.2 9.4

Grade 5 TRAE, % 2.3 0 0.8

TRAE leading to discontinuation, % 8.2 4.1 11.0
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Lenvatinib combined with transarterial chemoembolization as first-line
treatment of advanced hepatocellular carcinoma: A phase 3, multicenter,
randomized controlled trial. First Author: Zhenwei Peng, The First
Affiliated Hospital of Sun Yat-sen University, Guangzhou, China
Background: LAUNCH is a multicenter, randomized, open-label, parallel-group phase 3
trial, aiming to assess the efficacy and safety of lenvatinib plus TACE compared with
lenvatinib alone as first-line therapy in patients with advanced hepatocellular carcinoma
(HCC). Methods: Patients with advanced HCC were randomly assigned in a 1:1 ratio to
receive either lenvatinib plus TACE (LEN-TACE group) or lenvatinib alone (LEN group).
Randomized stratification factors include: Eastern Cooperative Oncology Group perfor-
mance status score (0 vs. 1), tumor thrombus (presence vs. absence), body weight
(<60 vs. ≥60kg) and site. In both Len group and LEN-TACE group, patients received
oral lenvatinib after randomization within 3 days. The initial dose is 12 mg/day for pa-
tients weighing ≥ 60 kg, and 8 mg/day for patients weighing < 60 kg. TACE was started
one day after initial lenvatinib in LEN-TACE group and then performed on-demand ac-
cording to the condition of the tumor and liver function. The primary endpoint were
overall survival (OS). The secondary endpoints were progression-free survival (PFS), ob-
jective response rate (ORR, the proportion of patients with complete response or partial
response according to mRECIST), and adverse events. The deadline for interim analysis
of data is September 20, 2021. Results: Overall, 338 patients from 12 hospital in China
were randomly assigned to receive either lenvatinib plus TACE (n = 170) or lenvatinib
(n = 168). The median follow-up duration was 18.4 months (95% confidence interval
[CI] 13.7-23.1 months) in the LEN-TACE group and 17.0 months (95% CI 14.2-19.8
months) in the LEN group. The median OS was 17.8 months (95% CI 16.1–19.5) for
the lenvatinib-TACE group and 11.5 months (95% CI 10.3–12.7) for the lenvatinib
group (stratified hazard ratio [HR] for death = 0.45, 95% CI 0.33–0.61, P<0.001).
The median PFS was significantly longer in the LEN-TACE group than in the LEN group
(10.6 vs. 6.4 months, HR[hazard ratio]=0.43, P<0.001). Lenvatinib plus TACE im-
proved ORR compared to lenvatinib alone (54.1% vs. 25.0, P<0.001). The following
grade 3–4 AEs were more frequently in the lenvatinib-TACE group than in the lenvatinib
group: ALT increased (30 [17.6%] vs. 2 [1.2%], P<0.001), AST increased (39
[22.9%] vs. 3 [1.8%], P<0.001), hyperbilirubinemia (16 [9.4%] vs. 5 [3.0%],
P=0.014). Conclusions: In conclusion, this trial showed that the combination of lenvati-
nib plus TACE can improve clinical outcomes and may be the new first-line treatment
for patients with advanced hepatocellular carcinoma. Clinical trial information:
NCT03905967. Research Sponsor: This research was funded by grants from the Na-
tional Natural Science Foundation of China (grant number 81801703, 81770608 and
82072029), the National Science Fund for Distinguished Young Scholars (grant num-
ber 81825013), the National high level talents sp.
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Adjuvant S-1 versus observation in curatively resected biliary tract cancer: A
phase III trial (JCOG1202: ASCOT). First Author: Masafumi Ikeda,
National Cancer Center Hospital East, Kashiwa, Japan
Background: Capecitabine is usually used for patients with curatively resected biliary
tract cancer (BTC) in EU and US, but no clear survival benefit has been shown in phase
III trials. S-1, an oral fluoropyrimidine derivative, has shown promising efficacy, with a
mild toxicity profile, in patients with advanced BTC. The aim of this trial was to confirm
whether adjuvant S-1 therapy might improve the overall survival (OS) in patients with
curatively resected BTC. Methods: This open-label, multicenter, randomized phase III
trial was conducted in 38 Japanese hospitals. Eligible patients were aged 20 to 80
years old, had undergone R0/R1 resection for histologically confirmed adeno(squamous)
carcinoma of the extrahepatic bile duct, gallbladder or ampulla of Vater (T2-4, N0, M0
or T1-4, N1, M0) or the intrahepatic bile duct (T1-4, N0-1, M0) (7th UICC classifica-
tion), and had an ECOG performance status (PS) of 0 or 1.The calculated sample size
was 440 to detect hazard ratio for OS of 0.74 with one-sided alpha of 5% and a power
of 80%. Patients in surgery-alone arm received no further anti-cancer treatment, while
those in adjuvant S-1 arm received 4 cycles of oral S-1 chemotherapy at the dose of 40
mg/m2 twice daily for 4 weeks, followed by 2 weeks of rest. Primary endpoint was OS,
and secondary endpoints were relapse-free survival (RFS), incidence of adverse events,
and proportion of treatment completion. Results: A total of 440 patients (surgery-alone,
n = 222; adjuvant S-1, n = 218) were enrolled from September 2013 to June 2018.
The data cutoff date was June 23, 2021, and the median follow-up duration was 45.4
months. Of all randomized patients, OS was significantly longer with adjuvant S-1 than
surgery-alone (hazard ratio [HR] 0.694, 95%CI, 0.514-0.935; one-sided p = 0.008;
the 3-year OS, 67.6% [surgery-alone; 95%CI, 61.0-73.3%] and 77.1% [adjuvant S-1;
95%CI, 70.9-82.1%]). Adjuvant S-1 was also better for RFS (HR 0.797 [95%CI,
0.613-1.035], 3-year RFS, 50.9% [surgery-alone; 95%CI, 44.1-57.2%] and 62.4%
[adjuvant S-1; 95%CI, 55.6-68.4%]). All preplanned subgroup analyses (PS, age, can-
cer type, cancer stage, R factor, and serum CA19-9) revealed favorable OS and RFS for
adjuvant S-1 arm. The main grade 3-4 adverse events in adjuvant S-1 arm were biliary
tract infection (7.2%), diarrhea (2.9%), appetite loss (2.9%), fatigue (2.9%), and the
treatment was well-tolerated. Conclusions: Adjuvant S-1 therapy led to significantly lon-
ger survival than surgery alone and becomes the standard of care for resected BTC. Clin-
ical trial information: UMIN000011688. Research Sponsor: AMED under Grant
Number 16ck0106079h0003 and 20ck0106350h0004, Other Government Agency.
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Pembrolizumab plus best supportive care versus placebo plus best
supportive care as second-line therapy in patients in Asia with advanced
hepatocellular carcinoma (HCC): Phase 3 KEYNOTE-394 study. First
Author: Shukui Qin, Cancer Center of Jinling Hospital, Nanjing Chinese
Medicine University, Nanjing, China
Background: The anti–PD-1 antibody pembro showed efficacy and manageable safety in the
global phase 2 KEYNOTE-224 and phase 3 KEYNOTE-240 studies of patients (pts) with previ-
ously treated advanced HCC, a population of high unmet need. KEYNOTE-394 is a random-
ized, double-blind, phase 3 study conducted in Asia to evaluate the efficacy and safety of
pembro vs placebo, both given with BSC, as second-line therapy for previously treated ad-
vanced HCC (NCT03062358). Methods: Eligible pts in Asia with confirmed advanced HCC and
progression on or intolerance to sorafenib or oxaliplatin-based chemotherapy were randomized
2:1 to pembro 200 mg or placebo Q3W for ≤35 cycles plus BSC per local guidelines. The pri-
mary endpoint was OS. Secondary endpoints were PFS, ORR, DOR, DCR, and TTP, all assessed
per RECIST v1.1 by blinded independent central review, and safety. Treatment differences
were assessed using the stratified log-rank test (OS and PFS) or the stratified Miettinen & Nur-
minen method (ORR). The P value boundary for OS superiority at final analysis (FA) was
0.019307. If OS was superior, PFS and ORR superiority at the second interim analysis (IA2;
primary analysis timepoint for these endpoints) could be tested at boundaries of 0.013447
and 0.009139, respectively. Results: 453 pts were randomized to pembro (N = 300) or place-
bo (N = 153). Baseline characteristics were generally balanced between arms; 90.7% had re-
ceived sorafenib as first-line therapy. As of the June 30, 2021 cutoff date for FA, median study
follow-up was 33.8 mo (range 18.7-49.0). At FA, pembro significantly improved OS vs placebo
(HR 0.79, 95% CI 0.63-0.99, P = 0.0180); median (95% CI) OS was 14.6 mo (12.6-18.0)
for pembro vs 13.0 mo (10.5-15.1) for placebo and 24-mo OS rate was 34.3% vs 24.9%. At
IA2, pembro significantly improved PFS (HR 0.74, 95% CI 0.60-0.92, P = 0.0032) and ORR
(estimated difference 11.4%, 95% CI 6.7-16.0, P = 0.00004); median (95% CI) PFS was 2.6
mo (1.5-2.8) for pembro vs 2.3 mo (1.4-2.8) for placebo, 12-mo PFS rates were 15.9% vs
1.4%, and ORR was 12.7% vs 1.3%. At FA, ORR was 13.7% vs 1.3%, median DOR was 23.9
mo vs 5.6 mo, DCR was 52.7% vs 47.7%, and median TTP was 2.7 mo vs 1.7 mo (HR 0.72,
95% CI 0.58-0.90). At FA, treatment-related AEs occurred in 66.9% of pts in the pembro arm
and 49.7% in the placebo arm, including 14.4% and 5.9% with grade 3-5 events. 3 pts
(1.0%) in the pembro arm and 0 in the placebo arm died of treatment-related AEs. Conclusions:
Pembro plus BSC significantly improved OS, PFS, and ORR compared with placebo plus BSC
as second-line therapy for patients from Asia with advanced HCC. The pembro safety profile
was as expected. Overall, results were consistent with those previously observed in KEYNOTE-
224 and KEYNOTE-240 and thus add to the body of evidence supporting the use of pembro as
second-line therapy for advanced HCC. Clinical trial information: NCT03062358. Research
Sponsor: Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.
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Impact of race/ethnicity and socioeconomic status on emergency department
visits in patients with hepatocellular carcinoma. First Author: Daniel Lin,
Thomas Jefferson University Hospital, Philadelphia, PA
Background: Despite advances in diagnosis and treatment of hepatocellular carcinoma
(HCC), disparities in care utilization and health outcomes persist. Few studies have
evaluated the impact of race/ethnicity and socioeconomic status (SES) on incidence of
emergency department (ED) visits, which may reflect access to and quality of cancer
care. We investigated this relationship among patients (pts) with HCC. Methods: Using
100% Medicare Fee-for-Service claims and a commercial multi-payor claims database,
pts diagnosed with HCC between 2014-2018 were identified. Using 9-digit ZIP code
from enrollment records, pts were matched to near-neighborhood social determinants of
health (SDOH) characteristics, including income, education, English language ability,
living alone, vehicle ownership, rurality, and primary care shortages. We defined SES ac-
cording to income level: low (≤2 times [x] federal poverty level [FPL]), middle (2-3x
FPL), and high (>3x FPL). We used generalized linear regressions to evaluate the effect
of race/ethnicity on incidence rate ratios (IRR) of ED visits, adjusting for SDOH variables
and demographic and clinical characteristics. We further stratified ED IRR by income
level to examine how racial/ethnic differences in ED visits differ by SES. Results:
22,247 pts with HCC were identified (median age 69; 63% male; 69% White, 14%
Black, 7% Hispanic, 6% Asian, 4% Other). The table summarizes adjusted IRR of ED
visits for each racial/ethnic group compared with whites, overall and by income level.
Overall, ED visits were higher for Blacks (IRR 1.27) and Hispanics (IRR 1.17) and lower
for Asians (IRR 0.67). When stratified by income, Blacks and Hispanics had larger inci-
dence of ED visits compared with Whites at higher income levels; these differences be-
came insignificant at low income level. Asians had lower rate of ED visits regardless of
income. Conclusions: Black and Hispanic pts with HCC demonstrated higher rates of ED
visits compared with Whites. These differences were more pronounced at higher income
levels, particularly for Blacks, suggesting racial disparities may differ by SES. Further
research is needed to understand the intersectionality between race/ethnicity, SES and
other SDOH, to guide structural-level interventions to address these disparities.
Research Sponsor: Genentech USA Inc.

Incident rate ratios (95% confidence interval) of ED visits by race and income1.

Overall Low Income Middle Income High Income

Race2 (N=22,247) (N=4,283, 19%) (N=9,731, 44%) (N=8,233, 37%)

Black 1.27 (1.20,1.34)** 1.03 (0.93,1.15) 1.36 (1.25,1.48)** 1.43 (1.28,1.61)**

Hispanic 1.17 (1.08,1.27)** 1.04 (0.90,1.20) 1.30 (1.15,1.48)** 1.18 (1.01,1.38)*

Asian 0.64 (0.58,0.71)** 0.66 (0.51,0.85)** 0.68 (0.58, 0.80)** 0.63 (0.55,0.72)**

1Adjusted for other SDOH variables, age, gender, payer type, region, Charlson Comorbidity score, treatment type 2vs. White (reference) *
p <.05 ** p <.0001.
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Characteristics and trends in treatment utilization in young-onset
cholangiocarcinoma. First Author: Sarah Reddy, UT Southwestern Medical
Center, Dallas, TX
Background: Although the incidence of cholangiocarcinoma is rising, little is known
about the demographic and clinical characteristics of patients with young-onset cholan-
giocarcinoma (YOCC), diagnosed at age < 50 years. The objective of this study was to
compare patients with YOCC, and patients with typical-onset cholangiocarcinoma
(TOCC; diagnosed age >50 years), and to describe trends in treatment utilization and
factors associated with survival in YOCC. Methods: We identified patients diagnosed
with intrahepatic cholangiocarcinoma, extrahepatic cholangiocarcinoma, and hilar chol-
angiocarcinoma from the National Cancer Database (NCDB) between 2004 and 2016.
Patients were classified as either having YOCC or TOCC. Categorical variables were com-
pared using the chi-square test with Bonferroni correction. Multivariate survival analy-
ses were performed using the Cox-regression model after adjusting for age, gender,
race/ethnicity, comorbidity index, insurance status, laterality, definitive surgery, radio-
therapy, and chemotherapy. Results: We identified 26,346 patients, of which 2,520
had YOCC (9.6%, median age 44 years) and 23,826 had TOCC (90.4%, median age
68 years). Patients with YOCC were more likely to be non-White (YOCC 35.0% vs. TOCC
27.4%, p <0.01) and had lower overall comorbidity burden. Patients with YOCC were
more likely to present with stage IV disease (YOCC 50.5% vs. TOCC 43.5%, p <0.001)
and have intrahepatic cholangiocarcinoma (YOCC 56.0% vs. TOCC 45.5%, p<0.001).
Patients with YOCC were more likely to receive definitive surgery (YOCC 30.9% vs.
TOCC 25.0%, p <0.001) radiation (YOCC 27.7% vs. TOCC 19.0%, p<0.001), and
chemotherapy (YOCC 73.1% vs. TOCC 50.4%, p<0.001). In adjusted analyses, pa-
tients with YOCC had a 21% decreased risk of death compared to patients with TOCC
[HR 0.79 (95% CI 0.75-0.83), p<0.001)]. This remained true for subgroups of pa-
tients with intrahepatic disease and those who underwent definitive surgery. Conclu-
sions: YOCC constitutes a small but distinct subgroup of cholangiocarcinoma. Patients
with YOCC were more likely to be non-White and present with intrahepatic cholangiocar-
cinoma disease. Despite being more likely to be diagnosed with advanced stage cholan-
giocarcinoma, patients with YOCC had better overall survival. Research Sponsor: None.
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Clinical feasibility of curative surgery after nab-paclitaxel plus gemcitabine-
cisplatin chemotherapy in patients with locally advanced
cholangiocarcinoma. First Author: Sung Hoon Choi, CHA University,
Seongnam-Si, South Korea
Background: In a recent phase II trial, nab-paclitaxel plus gemcitabine-cisplatin (Gem/
Cis/nab-P) demonstrated prolonged survival and unprecedentedly high response rate in
patients with advanced cholangiocarcinoma following treatment. We aimed to evaluate
the clinical feasibility of this triplet chemotherapy as induction chemotherapy in pa-
tients with locally advanced cholangiocarcinoma. Methods: We retrospectively reviewed
patients with locally advanced cholangiocarcinoma who were treated with Gem/Cis/nab-
P between October 2019 to December 2020. Resectability after induction chemothera-
py was evaluated by a multidisciplinary team. Treatment response and surgical patholo-
gy were reviewed. Results: Of the 85 patients were included in this study. 46 (54.1%)
had measurable lesions. The objective response rate (ORR) and disease control rate in
patients with measurable disease were 51.1% and 85.1%, respectively. Fifty-two
(61.2%) patients were determined as resectable. Four patients that were judged to be
resectable did not undergo surgery due to patient refusal or poor performance status af-
ter chemotherapy. Finally, 48 out of 85 patients (56.5%) underwent subsequent cura-
tive surgery after induction chemotherapy. There were six complete remission cases
(12.5%) in the final pathology, which all reported patients with extrahepatic cholangio-
carcinoma. R0 resection was achieved in 46 out of the 48 patients (95.8%). Despite
the initial locally advanced cholangiocarcinoma, a pathologic T stage of less than T2
was reported in 44 (95.7%) patients. Lymph node metastasis was confirmed in 13
(27.1%) patients. The overall survival rates in patients who had chemotherapy followed
by surgery was better than in those treated with chemotherapy alone (P = 0.009). Con-
clusions: Gem/Cis/nab-P as induction chemotherapy showed promising efficacy and
clinical feasibility before curative surgery in patients with locally advanced cholangio-
carcinoma. This study showed that triplet chemotherapy using Gem/Cis/nab-P has a
clear down-staging effect through a high response rate in patients with cholangiocarci-
noma Research Sponsor: None.
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Longitudinal trends in health-related quality of life (HRQoL) among patients
treated with ivosidenib (IVO) for IDH1-mutated cholangiocarcinoma (CCA) in
the ClarIDHy study. First Author: Christina X. Chamberlain, Servier
Pharmaceuticals LLC, Boston, MA
Background: IVO—a first-in-class, oral, targeted inhibitor of the mutant IDH1 (mIDH1)
protein, found mainly in intrahepatic CCAs (~13% of patients globally)—is an FDA-ap-
proved therapy for the treatment of previously treated, locally advanced or metastatic
mIDH1 CCA based on the results of the randomized, double-blind, phase 3 ClarIDHy
study (NCT02989857). In this study, IVO significantly improved progression-free sur-
vival vs placebo (PBO) (HR = 0.37, p < 0.0001), resulted in a favorable overall survival
trend vs PBO, and was well tolerated (Zhu JAMA Oncol 2021; Abou-Alfa Lancet Oncol
2020). Herein we describe the longitudinal assessment of HRQoL. Methods: A total of
126 and 61 patients were randomized to IVO 500 mg daily or PBO, respectively, with
crossover to IVO permitted at radiographic disease progression. HRQoL was a secondary
endpoint based on assessments with the European Organisation for Research and Treat-
ment of Cancer Quality of Life Questionnaire Core 30 (EORTC QLQ-C30) and the Chol-
angiocarcinoma and Gallbladder Cancer module (QLQ-BIL21). Three domains of
interest were prespecified: physical functioning (PF), pain, and appetite loss. After a
protocol amendment, HRQoL was assessed predose on Cycle (C) 1 Day (D) 1, every 4
weeks on the first day of subsequent cycles until end of treatment (EOT), and every 12
weeks thereafter until start of new anticancer therapy (vs every 6 weeks between C1D1
and EOT in the original protocol). Mixed-effect models with repeated measurements
were conducted on subscale score changes from baseline (BL). Results: At BL, EORTC
QLQ-C30 and QLQ-BIL21 scores were available for 114 and 108 IVO patients and 53
and 52 PBO patients, respectively. Sample sizes for HRQoL analyses decreased in both
arms over time, in part due to rapid disease progression, which is typical of CCA. No
HRQoL assessments were available for PBO after C8 (Week 28), while change scores
were available for some IVO patients beyond Week 52 (QLQ-C30 n = 17 at Week 52).
From BL to C27D1, patients remaining on IVO tended to maintain their HRQoL, with no
QLQ-C30 PF subscale change scores exceeding the threshold for clinically meaningful
decline estimated from study data (12-13 points). For the small number of PBO pa-
tients with post-BL HRQoL assessments, clinically meaningful PF deterioration was ob-
served at multiple cycles (C2D1, C3D1, C4D1, C5D1, C8D1). Similar preservation for
IVO patients was observed on other prespecified subscales based on the published
threshold of 10 points, indicating clinically meaningful change (ClarIDHy-based thresh-
olds not estimable due to sample sizes). Conclusions: In ClarIDHy, patients with ad-
vanced mIDH1 CCA treated with IVO were likely to maintain their HRQoL over the
duration of treatment, including those treated for relatively long periods of time (eg, 1
year). Clinical trial information: NCT02989857. Research Sponsor: Agios Pharmaceuti-
cals, Inc.; Servier Pharmaceuticals LLC.
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Responses to immunotherapy in hepatocellular carcinoma patients with
nonalcoholic steatohepatitis cirrhosis. First Author: Jeremy Chang, UC San
Diego, La Jolla, CA
Background: Hepatocellular carcinoma (HCC) is the most rapidly growing cause of cancer-relat-
ed mortality in the United States. Recent preclinical studies suggest that immunotherapy
agents targeted at programmed cell death protein 1 (PD-1) do not lead to tumor regression in
HCC with underlying nonalcoholic steatohepatitis (NASH). However, further clinical studies are
needed to clarify the impact of immunotherapy on patients with NASH-related HCC. Methods:
This was a single center, retrospective study analyzing the best responses to immunotherapy in
patients with HCC and underlying cirrhosis due to NASH. Patients were divided into 2 groups:
those with HCC related to NASH cirrhosis and those with HCC without NASH cirrhosis. All pa-
tients received immunotherapy, either as a single agent or in combination with other cancer-di-
rected therapy, with response assessments conducted during their treatment courses. Results:
A total of 79 patients were included in this study. There were 15 patients in the NASH cirrho-
sis-related HCC group and 64 patients in the HCC group without NASH cirrhosis. When analyz-
ing the best disease responses to immunotherapy, 7 patients (46.7%) with HCC and NASH
cirrhosis were found to have disease progression as their best responses compared to 7 patients
(10.9%) who had HCC without NASH cirrhosis (risk ratio 4.27, p = 0.004). In addition, for the
group without NASH cirrhosis, 57 patients (89.1%) experienced disease control (stable dis-
ease, partial response, or complete response) from immunotherapy versus 8 patients (53.3%)
in the NASH cirrhosis-related HCC group (risk ratio 1.67, p = 0.004). There were no notable
differences in patient age, gender, or immunotherapy agents received between the two groups,
but there was a significantly greater proportion of patients of Hispanic ethnicity in the HCC
group with NASH cirrhosis (p = 0.006, full patient characteristics listed in the table). However,
when looking at all individuals in the study, patients of Hispanic ethnicity were not found to
have a significantly higher risk of disease progression compared to non-Hispanic patients (p =
0.07). Conclusions: There were significantly higher rates of disease progression as the best re-
sponse to immunotherapy in patients with HCC and NASH cirrhosis compared to those without
NASH cirrhosis. With the expanded use of immunotherapy in HCC patients, further prospective
studies are needed to clarify the impact of underlying liver disease etiology on immunotherapy
response. Research Sponsor: None.

Patient characteristics.

Characteristics HCC with NASH Cirrhosis HCC without NASH Cirrhosis p-value

Number of Patients 15 64

Median Age (Years) 68 65.5

Male Gender 8 (53.3%) 47 (73.4%) 0.210

Hispanic Ethnicity 10 (66.7%) 17 (26.6%) 0.006

Immunotherapy Agent
Atezolizumab 8 (53.3%) 27 (42.2%) 0.566

Nivolumab 6 (40%) 32 (50%) 0.572

Pembrolizumab 1 (6.7%) 5 (7.8%) 1
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Treatment of hepatocellular carcinoma with tyrosine kinase inhibitors: Real-
world outcomes from the West of Scotland. First Author: Gregory Naylor,
Beatson WOSCC, Glasgow, United Kingdom
Background: Sorafenib, lenvatinib and regorafenib have proven efficacy in patients with
HCC in randomised clinical trials. First line sorafenib significantly improves overall sur-
vival (OS) and disease control rates vs. placebo (SHARP) whilst lenvatinib (REFLECT) is
non-inferior to sorafenib in terms of OS. Second line regorafenib improves OS versus
placebo (RESORCE). Real world outcomes are often inferior to randomised controlled
trial data. Consequently we investigated the outcomes of real world patients with HCC
treated with multi-kinase inhibitors in our regional tertiary-referral centre. Methods: All
patients with advanced HCC treated with sorafenib, lenvatinib or regorafenib as mono-
therapy from 4 December 2015 to 16 September 2020 were included. The Information
Governance (Caldicott) guardian approved access to patients records. Median OS
(mOS) and treatment duration (mDoT) were calculated using Kaplan-Meier estimate;
baseline patient characteristics and information on dosing regimen, dose interruptions
and modifications, were also collected. Results: The SHARP trial achieved mOS and
mDoT of 10.7 and 5.3 months. 26% required dose reductions and 44% dose interrup-
tions. Our patients achieved mOS of 7.98 and mDoT 2.62 months; 35% required a
dose reduction and 48% a dose interruption. Mean daily dose (MDD) was not given in
SHARP but was 663.8mg in REFLECT; 728mg sorafenib was achieved in West of Scot-
land (WOS). In REFLECT, lenvatinib patients had mOS and mDOT of 13.6 and 5.7
months; our patients had a mOS of 9.55 and mDoT of 3.68 comparatively. 37% and
40% had dose reductions and interruptions in REFLECT vs. 50% and 44% in WOS.
Our patients had a MDD of 10.9 mg (12mg/day) and 6.88mg (8mg/day) lenvatinib vs.
10.5mg and 7.0mg in REFLECT. In RESORCE, mOS and mDOT of 10.6 and 3.6
months was acheived in regorafenib patients vs. 9.52 and 3.42 months in WOS. 68%
needed drug interruption or reduction vs. 53% in WOS and MDD of regorafenib was
144·1mg vs. 148.3mg in our population. Conclusions: Consistent with other real world
experiences our data demonstrate reduced mOS and mDoT times compared to trials.
This is despite maintaining good dose intensity. On average, mOS was 2.6 months less
in our population vs. trial data. This may be explained by etiological differences of un-
derlying liver disease or treatment of less highly selected patients. Our patients tended
to be older, have poorer PS and Child Pugh scores compared with trials. Our data lack
control arms, preventing interpretation of whether improved survival outcomes over pla-
cebo are maintained. Interestingly our data mirror the results of REFLECT where lenvati-
nib treatment was maintained for longer periods compared to sorafenib, despite higher
numbers of dose interruptions. Our data also confirm that observed within RESORCE
where, remarkably, patients treated with second line regorafenib achieved mOS similar
to those treated in the first line setting. Research Sponsor: None.
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Natural history of patients with advanced cholangiocarcinoma and FGFR2
gene fusions/rearrangements. First Author: Rachna T. Shroff, University of
Arizona Cancer Center, Tucson, AZ
Background: Cholangiocarcinoma (CCA) is a rare malignancy associated with poor surviv-
al. Molecular profiling is important to inform treatment choices and FGFR2 fusions or
other rearrangements are common, occurring in 10–16% of patients with intrahepatic
CCA (iCCA). There is limited real-world data on the natural history of patients with ad-
vanced CCA and FGFR2 fusions/rearrangements receiving therapies for advanced dis-
ease. The primary objective of this retrospective, observational natural history study was
to compare real-world overall survival in patients with advanced CCA and FGFR2 fu-
sions/rearrangements vs. those with wild-type (WT) FGFR2 from the index date of diag-
nosis of advanced CCA to date of death. A secondary objective was to analyze overall
survival in the subgroup of patients with CCA and FGFR2 fusions/rearrangements from
the index date of start of second-line therapy to date of death. Methods: This study used
the nationwide (US-based) de-identified Flatiron Health-Foundation Medicine clinico-
genomic database. Data originated from approx. 280 US cancer clinics (~800 sites of
care). Patients were ≥18 years of age, had chart-confirmed advanced CCA, comprehen-
sive genomic profiling demonstrating FGFR2 fusion/rearrangement, and had ≥2 visits
within the Flatiron Health network since January 1, 2011. Results: As of May 2020,
571 patients met the inclusion criteria; 75 patients with FGFR2 fusions/rearrangements
(median age 63 years; 64% female; 95% iCCA; 68% stage IV at initial diagnosis), and
496 patients with WT FGFR2 (median age 65 years; 48% female; 74% iCCA; 55%
stage IV at initial diagnosis). Median overall survival from the index date of diagnosis
was numerically higher, but not statistically different, for patients with FGFR2 fusions/
rearrangements vs. WT FGFR2 (12.1 months [95% CI 8.5�17.1] vs. 7.1 months [95%
CI 5.7�8.8]; log rank p = 0.184). 50 patients with FGFR2 fusions/rearrangements (me-
dian age 62 years; 70% female; 94% iCCA; 70% stage IV at diagnosis) received sec-
ond-line therapy. Median real-world overall survival from the index date of second-line
therapy was 8.5 months (95% CI 4.1�12.4 months). Conclusions: These real-world
overall survival findings did not demonstrate a survival advantage for patients with CCA
and FGFR2 fusions/rearrangements vs. WT FGFR2 receiving therapies for advanced dis-
ease, although a non-significant trend towards longer overall survival was observed in
patients with FGFR2 fusions/rearrangements. FGFR2 status was not a significant pre-
dictor of overall survival after adjusting for potential prognostic covariates. An additional
analysis is ongoing to compare overall survival from the start of second-line therapy in
patients with advanced CCA and FGFR2 fusions/rearrangements vs. those with WT
FGFR2. Research Sponsor: QED Therapeutics Inc.
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Productivity loss outcomes and indirect costs among patients (Pts) with
cholangiocarcinoma (CCA). First Author: Anna Teschemaker, Incyte
Corporation, Wilmington, DE
Background: CCA pts, often diagnosed at older age with advanced disease, face poor prognoses
and economic burden. Despite increasing CCA incidence in working age pts, little is known on fi-
nancial impact on working pts. This study describes the impact of CCA on productivity loss and in-
direct costs due to workplace absence, short-term disability (STD), and long-term disability (LTD).
Methods: Retrospective claims data from IBM MarketScan Commercial and Health and Productivi-
ty Management (HPM) databases between 7/1/2010 to 12/31/2019 were used. Eligible pts were
≥18 years, had ≥1 non-ruleout claim for CCA (ICD-9/-10: intrahepatic [iCCA]: 155.1/C221; extra-
hepatic [eCCA]: 156.1, 156.9/C240, C249) in the index period (1/1/2011 – 12/31/2019), and
had ≥6 months of continuous medical and pharmacy benefit enrollment before and ≥1 month of
follow-up and full-time employee eligibility after index date. Productivity loss as absenteeism,
STD, and LTD among iCCA and eCCA was reported per pt per month (PPPM) for a work month of
21 days. Absenteeism was defined as absence days for illness; STD and LTD were defined as days
on disability leave. Indirect cost was estimated using wage equivalent to median hourly wage rate
and salary replacement rate of 70% from US Bureau of Labor and Statistics. Results: A total of
1065 CCA pts (iCCA, n=624 [58.6%]; eCCA, n=380 [35.7%]) were identified. The number of pro-
ductivity benefit–eligible pts for analysis in absenteeism, STD, and LTD were 107, 617, and 549,
respectively. Across cohorts, mean age ranged from 51.9 to 53.9 years; >60% were men. Mean
(SD) follow-up time (days) was 725.0 (730.4) for absenteeism, 639.7 (587.0) for STD, and
614.4 (583.2) for LTD. The most notable comorbidities across cohorts were moderate/severe liver
disease (58–63%) and pain (67–71%). Among pts with productivity claims, more CCA-related ab-
sences and higher related indirect costs were observed in iCCA than eCCA pts. The trend in all-
cause disability outcomes of STD, LTD, and related costs was less clear between iCCA and eCCA
pts; however, medical costs were higher in iCCA pts. Conclusions: CCA pts had high productivity
loss and indirect costs, which is pt costs due to days missed from work in addition to medical
costs; iCCA pts incurred substantially more absences, related indirect costs, and medical costs
than eCCA pts. Research Sponsor: Incyte Corporation.

Productivity loss outcomes, indirect and total costs in eligible CCA pts.
iCCA eCCA

Proportion with productivity benefit claim, %
Pts w/ ≥1 absence day for illness
STD
STD and LTD claim
LTD

62.3
48.7
13.9
8.9

73.2
49.4
16.7
11.8

All-cause CCA-related All-cause CCA-related

Mean (SD) days on benefit, PPPM
Absenteeism
STD
LTD

6.0 (8.5)
6.3 (5.2)
6.2 (4.6)

–

6.5 (4.5)
7.6 (6.8)

4.3 (6.5)
6.9 (6.3)
6.3 (6.2)

–

4.3 (2.3)
5.4 (4.5)

Mean indirect costs, PPPM ($)
Absenteeism
STD
LTD

1098
814
796

–

834
980

794
892
809

–

552
694

Total mean medical costs, PPPM ($)
Absenteeism
STD
LTD

10,249
11,788
11,573

9062
9589
10,033
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Real-world use of atezolizumab plus bevacizumab in patients with
hepatocellular carcinoma and Child-Pugh A and B cirrhosis. First Author:
Antonio D’Alessio, Imperial College, London, United Kingdom
Background: Atezolizumab plus bevacizumab (A+B) is the new standard of care for first-
line treatment of advanced hepatocellular carcinoma (HCC). No evidence exists as to its
use in routine clinical practice in patients (pts) with impaired liver function. Methods:
This retrospective, multi-center observational study was conducted across 7 tertiary ac-
ademic referral centres and collected 64 HCC pts consecutively treated with A+B. Effi-
cacy outcome measures included overall (OS) and progression-free survival (PFS)
calculated from time of A+B commencement and overall response rates (ORR) and dis-
ease control rates (DCR) defined by Response Evaluation Criteria in Solid Tumors (RE-
CIST, v1.1). Safety outcomes included treatment-related adverse events (trAEs) graded
(G) according to CTCAE v5.0. Results: Of 64 eligible pts, 54 had BCLC C stage HCC
(84%), secondary to hepatitis C cirrhosis (n = 24; 37%), hepatitis B (n = 10; 16%),
and non-viral etiologies (n = 40; 47%). Liver function was classified as Child-Pugh (CP)
A in 46 patients (72%), B7 in 7 (11%), B8 in 8 (12%), and B9 in 3 (5%). Patients
were of performance status (PS) ECOG 0 (n = 39; 61%) and 1 (n = 25; 39%). Pre-treat-
ment upper-gastrointestinal endoscopy was performed in 44 patients (69%), with gas-
tro-esophageal varices found in 18 pts (40%) and graded as 1 (n = 12, 27%), 2 (n = 4,
9%) and 3 (n = 2, 4%) respectively. After a median follow-up of 6.8 months (m) (95%
confidence interval [CI], 5.5-8.0), median OS (mOS) was 11.7m (95% CI, 6.2-17.3)
whereas median progression-free survival (mPFS) was 6.97m (95% CI, 2.9-11.0). ORR
and DCR were 26% and 62% respectively. TrAEs of any grade were documented in 43
pts (67%): 12 pts (18%) had trAEs of G≥3: 7 (11%) atezolizumab-related and 5 (8%)
bevacizumab-related. Toxicity led to treatment discontinuation in 3 pts (5%). Compared
to CP-A, CP-B pts achieved shorter OS (11.7m [95% CI, 10.3-13.2] vs 6.5m (95% CI,
3.5-9.5), p = 0.029) and PFS (9.1m [95% CI, 5.4-12.8] vs 2.3m [95% CI, 1.7-2.9],
p = 0.001) with no differences in ORR nor in DCR. The rate of trAEs did not significant-
ly differ across CP classes. Median OS was significantly longer in patients achieving a
radiologic response (12.7m [95% CI, not reached] vs 11.0m [95% CI, 5.5-16.5], p =
0.04). Presence and grade of varices was not associated to bevacizumab-related trAEs.
Conclusions: This study confirms reproducible efficacy and safety of A+B in routine
practice. Despite inferior OS and PFS compared to CP-A, A+B was associated with simi-
lar tolerability and radiologic response in CP-B patients, warranting prospective evalua-
tion of A+B in this treatment deprived population. Research Sponsor: None.
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Patient report outcomes: Financial toxicity in cholangiocarcinoma. First
Author: Jessica M. Keilson, Winship Cancer Institute, Emory University,
Atlanta, GA
Background:While surgery is the only curative option for cholangiocarcinoma (CCA), it is
amenable only in a minority of patients and has high recurrence rates. Numerous experi-
mental and targeted therapies are under investigation; however, objective health-related
quality of life (HRQoL) data for patients receiving these therapies are currently not avail-
able. Methods: Pts engaged in the Cholangiocarcinoma Foundation completed two vali-
dated HRQoL surveys: Functional Assessment of Cancer Therapy (FACT)-Hepatobiliary
and COmprehensive Score for financial Toxicity (COST). Subscales (Physical Well-Be-
ing, PWB; Social Well-Being, SWB; Emotional Well-Being, EWB; Functional Well-Being,
FWB; Hepatobiliary Cancer Subscale, HCS; Financial Toxicity Scale, FTS) and compos-
ite scores (FACT-Hep, composite for PWB, SWB, EWB, FWB, HCS) were calculated ac-
cording to the FACIT-Manual, with higher values indicating improved HRQoL. Results:
208pts completed the surveys. 75% (n = 156) had intrahepatic CCA, 57% (n = 119)
underwent resection, of which 48% (n = 56) had disease recurrence. 22% (n = 45) en-
rolled in a clinical trial and 80% (n = 167) underwent molecular profiling, of which
29% (n = 48) received targeted therapy. While pts enrolled in a clinical trial reported
similar HRQoL compared to those not enrolled in a clinical trial, they also reported lower
FTS (effect size 0.33, p = 0.05), suggesting higher financial burden. Pts who received
targeted therapy reported equivalent HRQoL and lower FTS compared to those who did
not (effect size 0.43, p = 0.01). Conclusions: Our data suggest that enrollment in a clin-
ical trial does not affect a patient’s physical, emotional, social, or functional well-being.
However, despite these treatments being paid for through trial enrollment, patients still
report higher financial burden. This is also seen among patients who received targeted
therapy. For patients with CCA, clinical trials and personalized therapy are mainly of-
fered late in the advanced disease setting, at which point a significant financial toll has
already been endured. Further, they are often only available at large academic centers,
creating a physical barrier to access. These findings underscore the need to increase
clinical trial availability and eliminate physical and financial barriers that threaten ac-
cess and utilization of personalized and progressive therapies. Research Sponsor: Abra-
ham J. & Phyllis Katz Foundation.

No clinical trial
(n = 163)

Clinical trial
(n = 45) Effect sizea p-value

No targeted therapy
(n = 119)

Targeted therapy
(n = 48) Effect sizea p-value

PWB 18.64 17.67 0.14 0.41 18.45 18.19 0.04 0.83

SWB 20.62 20.29 0.06 0.72 20.90 20.01 0.17 0.33

EWB 14.74 13.53 0.24 0.16 14.50 13.56 0.18 0.28

FWB 15.82 15.36 0.08 0.65 15.61 15.73 0.02 0.91

HCS 50.29 48.38 0.16 0.35 50.45 48.79 0.14 0.42

FACT-Hep 120.12 115.23 0.17 0.31 119.91 116.28 0.13 0.46

FTS 28.25 24.96 0.33 0.05 28.89 24.67 0.43 0.01

aCohen’s d effect size, d= 0.2 small effect size, d= 0.5 medium effect size, d= 0.8 large effect size.
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Ramucirumab for HCC patients who experienced two or more systemic
therapy: A multicenter study. First Author: Yutaka Yasui, Department of
Gastroenterology and Hepatology, Musashino Red Cross Hospital, Tokyo,
Japan
Background: Ramucirumab has been approved for hepatocellular carcinoma (HCC) pa-
tients whose a-fetoprotein was≥400 ng/mL as a second-line agent after sorafenib. The
present study aimed to clarify the efficacy and safety of ramucirumab including patients
who experienced two or more systemic treatments or whose hepatic reserve was deterio-
rated. Methods:We enrolled 76 unresectable HCC patients from 14 institutes. The data,
regarding survival, radiological response, and adverse events were retrospectively col-
lected. This cohort included 35 patients who received more than two molecular targeted
agents and 29 Child-Pugh B or C patients. The radiological response was evaluated us-
ing the Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1. Results:Me-
dian overall survival (OS) in the total cohort was 7.5 months (m), whereas it was 7.5 m,
9.8 m, and 6.8 m in patients who were administered ramucirumab as the second-,
third-, and fourth-line therapies, respectively. The overall survival of Child-Pugh A pa-
tients (n = 47) was significantly longer than that of Child-Pugh B/C patients (n = 29)
(OS 10.3 m vs. 6.7m, p = 0.04). Progression-free survival in the second-, third-, and
fourth-line therapies was 3.7, 2.2, and 3.4 m, respectively. The best response identified
by RECIST version 1.1 was partial response (PR) in one patient and stable disease (SD)
in 25 patients, and the disease control rate (DCR) in the study was 49.1%. There were
no statistically significant differences in DCR between the treatment courses. Regarding
adverse events, there was no difference between the treatment courses. However, pe-
ripheral edema, the development of ascites that required the administration of diuretics
(Grade ≥ 2), and diarrhea were significantly more frequent in Child-Pugh B/C patients
than in Child-Pugh A patients (peripheral edema; 65.5% vs. 31.9%, p = 0.005, asci-
tes; 62.0% vs. 19.1%, p < 0.001, diarrhea; 27.6% vs. 8.5%, p = 0.05). Conclusions:
Ramucirumab was useful as a second-line therapy and feasible as a third- or fourth-line
treatment for HCC. Research Sponsor: The Japan Agency for Medical Research and
Development.
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Effect of immune checkpoint inhibitor (ICI) treatment in hepatocellular
carcinoma (HCC) based on underlying liver disease. First Author: Linda Wu,
Tisch Cancer Institute, Mount Sinai Hospital, New York, NY
Background: While treatment of unresectable HCC remains challenging, ICI either alone
or in combination with bevacizumab, has become a standard therapy. Overall, HCC out-
comes are improved with the use of ICI, but only a small percentage of patients respond.
As a result, there remains a need for biomarker discovery for optimal patient selection.
Emerging evidence suggests that patients with non-viral causes of HCC, including non-
alcoholic steatohepatitis (NASH) and alcohol use, may not derive the same benefit from
ICI as patients with viral causes of HCC. A recent study by Pfister et al. (2021) demon-
strated in preclinical models that NASH-related aberrant T cell activation and impaired
immune surveillance play a role in reducing responsiveness to ICI. Our study aimed to
use real-world data to evaluate whether there is a difference in overall survival (OS) fol-
lowing treatment with ICI in patients with viral-induced compared to those with non-vi-
ral-induced HCC. Methods: We conducted a retrospective chart review of all patients
with unresectable HCC at Mount Sinai Health System who received ICI from 1/2017 to
6/2021. The primary outcome investigated was OS of patients with viral etiologies com-
pared to non-viral etiologies of HCC. Results: A total of 349 patients were included. The
cohort was predominantly male (84%), with median age of 63 years. 86% of patients
were cirrhotic. 246 (70%) patients had HCC with a viral etiology, with the majority
(67.5%) due to hepatitis C infection. 103 patients (30%) had non-viral causes of HCC,
with 47% due to NASH and 39% due to alcohol. At the time of ICI initiation, most pa-
tients (66%) had Child Pugh (CP) class A liver disease and performance status (PS)
ECOG 0 (71%). Nivolumab was the most common ICI given (87%) and 79% of patients
received ICI as first-line therapy. The viral and non-viral HCC groups were evenly
matched in terms of sex, age, cirrhosis, ECOG PS, type of ICI, and line of therapy. With
a median duration of follow-up of 10.5 months (range: 1.4-62.4 months), the median
OS (mOS) of patients with viral HCC was 19.3 months (95% CI: 14.2-26.6) and mOS
of patients with non-viral HCC was 11.4 months (95% CI: 9.3-17.7; P = 0.08). The
hazard ratio, adjusted for CP class and stage, for viral HCC treated with ICI was 0.81
(95% CI: 0.583-1.127; P = 0.21). Conclusions: Patients with viral-induced HCC appear
to have improved OS when treated with ICI compared to patients with non-viral-induced
HCC, but the difference is not statistically significant. Further studies are required to
better understand the mechanisms underlying response to ICI in HCC. Research Spon-
sor: None.
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Atezolizumab plus bevacizumab in Child-Pugh B advanced hepatocellular
carcinoma patients. First Author: Hyeyeong Kim, Ulsan Univ Hosp, Univ
of Ulsan, Dong-Gu, South Korea
Background: Atezolizumab plus bevacizumab (Ate/Bev) demonstrated promising efficacy
and safety in patients with advanced hepatocellular carcinoma (aHCC) in the phase III
IMbrave 150 trial. However, despite the high unmet need in Child-Pugh B patients, this
subgroup of patients was not included in this study. Therefore, we aimed to investigate
the efficacy and safety of Ate/Bev in Child-Pugh B HCC patients. Methods: This multi-
center retrospective study included 27 HCC patients classified as Child-Pugh B who re-
ceived Ate/Bev at four cancer referral centers between May 2020 and August 2021.
Comparative analyses were performed with an independent cohort of Child-Pugh A pa-
tients from the same registry (n=130). Results: All patients received Ate/Bev as first-line
systemic treatment for aHCC. The objective response rates of patients in Child-Pugh
groups B and A were 14.8% and 32.3%, and the disease control rates were 55.5% and
76.1%, respectively. The median progression-free survival (PFS) and overall survival
(OS) were 3.0 months (95% CI, 1.6-4.3) and 6.0 months (95% CI, 4.9-7.0) in Child-
Pugh B patients, while the median PFS was 6.0 months (95% CI, 4.6-13.4) and the
median OS was not-reached (95% CI not available) in Child-Pugh A group. Compared to
Child-Pugh A group, grade 3-4 adverse events (AEs) were more common in the Child-
Pugh B group (48.1% vs 17.7%, p=0.001), with the most frequent grade 3-4 AEs be-
ing thrombocytopenia (11.1%) and AST elevation (11.1%). The rate of treatment dis-
continuation due to AEs was higher in the Child-Pugh B group (14.8% vs 3.1%,
p=0.030), and the reasons for discontinuation were gastrointestinal (GI) bleeding
(n=2), GI perforation (n=1) and interstitial pneumonitis (n=1). Conclusions: In the
Child-Pugh B subgroup of patients with aHCC, Ate/Bev treatment showed modest clini-
cal activity. However, due to the increased frequency of serious AEs, careful evaluation
of treatment response and AE management is required in this subgroup patients.
Research Sponsor: None.

Response to atezolizumab plus bevacizumab.

Child - Pugh A (n=130) Child -Pugh B (n=27)

Best response

Complete response 1 (0.8%) 0

Partial response 42 (32.3%) 4 (14.8%)

Stable disease 57 (43.8%) 11 (40.7%)

Progressive disease 30 (23.1%) 12 (44.0%)

Objective response rate 33.1% 14.8%

Disease control rate 76.1% 55.5%
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Treatment patterns and clinical outcomes among patients with biliary tract
cancers in a large commercially insured US population. First Author:
Adriana Valderrama, Merck & Co., Inc., Kenilworth, NJ
Background: The American Cancer Society estimates 11,980 new cases of biliary tract
cancers (BTCs), including gall bladder and nearby large bile ducts, to occur in the US in
2021. BTCs are characterized by poor prognosis and limited treatment choices. Gemci-
tabine (GEM) plus platinum chemotherapy is the standard of care. However, there are
limited data regarding real-world treatment patterns and clinical outcomes for BTCs pa-
tients receiving systemic treatments (ST). Methods: A retrospective cohort study of BTCs
patients who received first line (1L) ST, using US private payer Cancer Care Quality Pro-
gram (CCQP) data and administrative claims from the HealthCore Integrated Research
Database (HIRD) between 07/01/2014 - 03/31/2021, was performed. Index date was
defined as first claim of ST within 60 days of documented 1L therapy in the CCQP from
01/01/2015 - 09/30/2020. Adult BTCs patients with ≥6 months pre-index enrollment
were included. Patients with ampullary cancer, brain/ CNS metastases, other primary
cancer before BTCs diagnosis were excluded. Treatment patterns and clinical outcomes
were examined. Results: A total of 413 patients [Stage IV (n=315), III (n=44), II/I
(n=54)] were identified. The mean (SD) age was 61 (10) years, 55% were female, and
there were 67% intrahepatic, 22% gall bladder, and 11% extrahepatic BTCs. There
were 150 (36%), 203 (49%), 27 (7%) patients with baseline ECOG scores of 0, 1, 2+,
respectively. At pre-index, frequently observed conditions included non-alcoholic liver
diseases (75%), hypertension (65%), dyslipidemia (48%), mental health conditions
(47%), gallstones (41%), gastrointestinal disorders (39%), and obesity (32%). GEM
was commonly used as monotherapy (6%) or in combinations (85%): GEM + Cisplatin
(64%), GEM + Oxaliplatin (6%), GEM + Capecitabine (5%), GEM + others (10%). Me-
dian overall survival was 11.5 months. The table summarizes clinical outcomes by
stage. Conclusions: Most patients with BTCs received 1L GEM-based therapies, experi-
enced poor survival and had high hospitalization rates. These data indicate need for fu-
ture innovative approaches for management of BTC. Research Sponsor: Merck Sharp &
Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA, a pharmaceutical
or biotechnology company.

Post-index clinical outcomes.

Description
Stage IV
(n=315)

Stage III
(n=44)

Stage II/I
(n=54)

Follow-up (mos), median [IQR] 6.7 [2.8-12.1] 9.3 [6.4-16.6] 8.6 [4.1-16.1]

6-mos survival, % 65% 83% 88%

12-mos survival, % 43% 63% 66%

18-mos survival, % 28% 54% 61%

Overall survival (mos), median [IQR] 10.4 [3.8-20.1] NA [9.0-NA] 45.5 [8.6-NA]

Hospitalization, % 71% 52% 72%

Mos to hospitalization, median [IQR] 2.3 [0.7-5.7] 2.4 [1.9-7.2] 3.9 [0.6-7.2]

Bile duct obstruction, % 32% 32% 37%

Mos to bile duct obstruction, median [IQR] 1.6 [0.5-5.5] 4.1 [0.6-6.4] 2.4 [0.6-3.4]

Abbreviations: NA= Not available IQR = Interquartile Range MOS=months
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Outcomes of beta blockers (BB) in hepatocellular carcinoma (HCC) treated
with immune checkpoint inhibitors (ICIs). First Author: Linda Wu, Tisch
Cancer Institute, Mount Sinai Hospital, New York, NY
Background: Portal hypertension increases intestinal permeability, dysbiosis, and bacte-
rial translocation, leading to a pro-inflammatory state, which can in turn promote pro-
gression of liver disease. However, multiple studies have shown that BB use in patients
with cirrhosis can reduce the risk of developing HCC, and in patients with HCC, BB can
improve overall survival (OS). In recent years, ICIs have become first-line therapy for pa-
tients with unresectable HCC, and we aimed to evaluate whether BB use conferred sur-
vival benefits in patients treated with ICIs using real-world data. Methods:We conducted
a retrospective chart review of HCC patients treated with ICI from 2017 to 2019 at 13
institutions across North America, Europe, and Asia in order to evaluate the association
between BB use and OS, as well as BB use and overall response rate (ORR). Univariable
and multivariable logistic regression models were used to evaluate associations, and
survival analyses were performed using the Kaplan-Meier method. Results: A total of
578 patients were evaluated. The median age of the cohort was 65 years, and 80% of
patients were male. The majority of patients (70%) were cirrhotic. The causes of under-
lying liver disease were as follows: HBV (22%), HCV (36%), alcohol (20.8%), and
NASH (13%). Most patients (73.5%) had Child Pugh (CP) class A liver disease, and
good performance status with ECOG score either 0 (52%) or 1 (45%). The majority of
patients (75%) treated with ICIs received a PD-1 inhibitor alone. There were 360
deaths (62% of patients) with a median follow-up of 30.8 months (Quartiles: 17.2-
40.3 months). Two hundred and three (35%) patients had BB use at any point during
ICI therapy. Fifty-one percent of these patients were on a nonselective BB whereas 49%
were taking a cardio-selective BB. BB use was not significantly correlated with OS (haz-
ard ratio, 1.12; 95% CI, 0.9-1.39; P = 0.298) or ORR (odds ratio, 0.84; 95% CI,
0.54-1.31; P = 0.451) in univariate or multivariate analyses. Conclusions: Patients who
used BB while on immunotherapy for unresectable HCC did not have statistically signifi-
cant differences in OS or ORR compared to patients who did not use BB. More studies
are required to elucidate the effect of beta blockade on the microbiome, immune activa-
tion, and HCC. Research Sponsor: None.
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Real-world treatment patterns, clinical outcomes, and health care resource
utilization in advanced unresectable hepatocellular carcinoma. First Author:
Dylan E. O’Sullivan, University of Calgary, Calgary, AB, Canada
Background: The incidence of advanced unresectable hepatocellular carcinoma (HCC) is
increasing in several developed countries and the prognosis of advanced HCC remains
poor. Real-world evidence of treatment patterns and patient outcomes can highlight the
unmet clinical need within this population. Methods:We conducted a retrospective pop-
ulation-based cohort study of advanced unresectable HCC patients diagnosed in Alber-
ta, Canada between 2008-2018 using electronic medical records and administrative
claims data. A chart review was conducted among patients treated with systemic thera-
py to capture additional treatment information that is not available in the administrative
data. The objectives of this study were to describe the treatment patterns, overall surviv-
al, and healthcare resource utilization of advanced HCC patients. Results: A total of
1,297 advanced HCC patients were included in this study, of which 555 (42.8%) were
recurrent cases and the remainder were advanced unresectable cases at diagnosis. Me-
dian age at diagnosis was 64 (range: 21-94) and 82.1% were men. Only 274 patients
(21.1%) received first-line systemic therapy and of those 32 patients (11.7%) initiated
second-line therapy. Nearly all of the patients treated with systemic therapy received
sorafenib (> 96.4%) in first-line and over half of these patients (55.8%) had a dose re-
duction during the course of treatment. Patients who received systemic therapy had
considerably higher median overall survival (12.23 months; 95% CI: 10.72-14.10)
compared to patients not treated with systemic therapy (2.66 months; 95% CI: 2.33-
3.12; log-rank p-value< 0.001). Among patients who received first-line systemic thera-
py, the 2-year and 5-year survival rates were 17.9% (95% CI: 13.7-23.4) and 3.9%
(95% CI: 1.8-8.6), respectively. Among patients treated with systemic therapy, overall
survival was highest for recurrent cases, patients with Child-Pugh A, patients with hepa-
titis C virus or multiple known HCC risk factors, and for recurrent patients who received
transarterial chemoembolization and ablation (separate procedures) in early stage (log-
rank: p < 0.05). No significant differences in survival were observed for dose reduction
in first-line therapy, age group, sex, the presence of cirrhosis, or the presence of meta-
static disease (log-rank: p > 0.05). Among patients that received first-line systemic
therapy, the average time spent in hospital was 9, 9, and 8 days per patient within years
1, 2, and 3, respectively. Conclusions: In a Canadian real-world setting, patients who re-
ceived systemic therapy had considerably greater survival than those who did not, but
the initiation rate was low and dose reductions were common. The low uptake of system-
ic therapy and the modest survival gains highlight the importance of earlier diagnosis
and the need for novel and more effective first-line therapies. Research Sponsor: Astra-
Zeneca Canada.

401 Poster Session

Single-center real-world treatment and outcomes in patients with
hepatocellular carcinoma receiving immunotherapy. First Author: Diane
Habib, University of Southern California, Norris Comprehensive Cancer
Center, Los Angeles, CA
Background: Immune checkpoint inhibitor (ICI) based therapy has emerged as a thera-
peutic option in hepatocellular carcinoma (HCC). Approvals were based on clinical trials
with strict eligibility criteria limiting generalizability to clinical practice. Further, there
is no established post ICI treatment standard. Methods: Patients (pts) with advanced
HCC treated with ICI as single agent (ICI-SA) or in combination (ICI-C) across lines of
therapy were included in this retrospective study. Results: The cohort consisted of 118
pts: median age 63 years (24, 88); 84% male; 35% Hispanic/Latino, 26% Asian, 19%
Non-Hispanic White, 5% Black and 15% unknown. Etiology of cirrhosis: 13% Hepatitis
B, 45% Hepatitis C, 16 % alcohol liver disease, 10% NAFLD and 16 % mixed/other;
73% had baseline Child Pugh (CP) A, 25% had CP-B, and 2% had CP-C; ALBI Scores
were ≤ -2.60 in 32%, 2.60 < and ≤-1.39 in 48%, and ≥-1.39 in 19% pts; 62% had
extrahepatic disease and/or portal invasion; AFP was ≥ 400 ng/mL in 25% of pts. 81%
of pts had prior local therapy. First line systemic therapies were: TKIs in 52 pts (44%),
ICI-SA in 42 (36%), ICI-C in 15 (13%), clinical trial agent (CTA) in 8 (7%) and chemo-
therapy in 1 (1%), with a median duration (dur) of 4 months (95% CI 2.3 to 4). Ninety
one (77%) and 61 pts (52%) received ≥ 2 or 3 lines of therapy, respectively. Fifty seven
pts had ICI-SA and 14 ICI-C in second line or beyond. Median dur of ICI therapy was 4
months (95% CI 3-5) for all lines. Post-ICI therapies included 11% ICI, 30% CTA and
59% TKIs. TKIs included sorafenib (46%), cabozantinib (27%), lenvatinib (15%), and
regorafenib (27%). For the 118 pt cohort, mOS was 14 months (95% CI 12-19). For
pts treated with ICI in first line, mOS was 11 months (0, 74); post-ICI mOS was 6
months (95% CI 3-9) and mPFS was 3 months (95% CI 2-3). Thirty one pts received a
TKI post ICI; mOS for this subset was 19 months (15, 22); mOS from start of TKI post
ICI was 6.5 months (4, 12). On multivariable regression analysis, ALBI score was asso-
ciated with OS (HR 1.63, p=0.02, CI: 1.08-2.27). Conclusions: Pts with advanced HCC
and CP-A or B cirrhosis are able to receive sequential systemic therapy including ICI.
Survival outcomes in this cohort are impacted by the inclusion of patients with more
compromised liver function and less restrictive pt selection compared to clinical trials.
Usage of TKIs post ICI is feasible with suggestion of clinical activity but this is an area
in need of prospective studies. Research Sponsor: None.
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Contemporary real-world evidence in unresectable HCC (uHCC) patients
treated with regorafenib in Taiwan: Interim results from the observational
REFINE study. First Author: Shi-Ming Lin, Chang Gung Memorial
Hospital, Taipei, Taiwan
Background: The phase 3 RESORCE trial showed that regorafenib improved overall sur-
vival compared to placebo in uHCC patients (pts) who progressed on sorafenib. The
characteristics of real-world pts are more diverse than those included in clinical trials.
The global observational REFINE study was designed to evaluate the safety and effec-
tiveness of regorafenib in pts with uHCC in a real-world setting. Methods: REFINE is an
ongoing observational study of pts with uHCC who were treated with regorafenib in rou-
tine practice. The primary end point includes to assess treatment-emergent adverse
events (TEAEs; NCI-CTCAE v4.03). Secondary endpoints include overall survival, pro-
gression-free survival, and tumor response. Tumor response and progression are as-
sessed per investigator according to local standard. A planned interim analysis of 1008
pts in the global cohort has been reported (Lim, ILCA 2021). We describe interim re-
sults in pts from Taiwan. Results: A total of 137 pts were enrolled and 136 were valid
for safety analysis (80% male). At study entry, median age was 65.5 years (Q1-Q3, 60-
72); 51.5% pts had an ECOG PS 0 and 24.3% and 12.5% had an ECOG PS of 1 and,
respectively (missing 11.8%); proportion of pts classified as Child–Pugh A/B/C were
46.3%/10.3%/0.7% (missing/not evaluable: 40.4%/2.2%). The initial daily regorafe-
nib dose was 160 mg in 8% of pts and 120 mg/80 mg in 9%/78%; 5.1% started at 40
mg. 83.1% pts received regorafenib as a second line agent and 15.4% pts as third line
or beyond. 132 pts had prior sorafenib treatment with last daily dose being 400mg in
53.8% of patients; 9 patients (6.6%) had received an immune checkpoint inhibitor.
The most frequent TEAEs are shown (Table). Effectiveness results will be presented.
Conclusions: The characteristics of real-world pts from Taiwan not only differ from those
in the RESORCE trial but also from the global REFINE cohort, reflecting variation across
countries. A higher proportion of patients from Taiwan initiated regorafenib at a lower
dose. Clinical trial information: NCT03289273. Research Sponsor: Bayer.

Most frequent treatment emergent adverse event.

n(%) Total, n= 136

Any grade ≥grade 3

Abdominal pain 17 (12.5) 3 (2.2)

Hypertension 25 (18.4) 4 (2.9)

Decreased appetite 31 (22.8) 4 (2.9)

Fatigue 41 (30.1) 3 (2.2)

Diarrhea 58 (42.6) 9 (6.6)

HFSR 59 (43.4) 7 (5.1)

403 Poster Session

The association of family history of primary liver cancer with
cholangiocarcinoma: USA case-control study. First Author: Madhulika
Eluri, MD Anderson Hematology/Oncology Fellowship, Houston, TX
Background: The incidence of cholangiocarcinoma (CCA), particularly intrahepatic chol-
angiocarcinoma (IHC) has exponentially increased in the United States since 2007.
While cholangiocarcinomas share some common characteristics, increasing evidence
suggests that different subtypes of CCA have divergent tumor microenvironments,
pathobiology and distinct epidemiologic features and risk factors. The correlation be-
tween family history of cancer and cholangiocarcinoma remains to be determined. This
study aims to address the connection between positive family history of primary liver
cancer and development of cholangiocarcinoma, including intrahepatic cholangiocarci-
noma (IHC) and extrahepatic cholangiocarcinoma (EHC), in USA. Methods: At The Uni-
versity of Texas M. D. Anderson Cancer Center, we studied 429 patients with
pathologically confirmed cholangiocarcinoma (308 IHC, 121 EHC) and 1,075 healthy
controls. All subjects were interviewed for their family history of cancer, including the
number of relatives with cancer, the type of cancer, the subjects’ relationship with the
relative, and the age at which the relative was diagnosed. Results: Independent of hepa-
titis B virus (HBV) and hepatitis C virus (HCV), a family history of cancer was significant-
ly associated with IHC and EHC, the estimated ORs and 95% CI were 1.6 (1.2-2.2) and
1.6 (1.1-2.5) for IHC and EHC respectively. Primary liver cancer in first-degree relatives
was significantly associated with EHC development (OR 9.4 [95% CI, 2.9-30.7]). No
significant association was observed for IHC, (OR 1.7 [95% CI, 0.5-5.9]). The preva-
lence of family history of primary liver cancer in first-degree members was recorded in
6.6% of EHC patients and in 1.6% of IHC patients. Multiple relatives with primary liver
cancer were observed in 5 patients (4.1%) among EHC subjects but less common in
IHC (1%). All estimated ORs were adjusted for age, sex, race, smoking, alcohol, Hepati-
tis virus infection, diabetes, and obesity. Conclusions: First-degree family history of pri-
mary liver cancer is associated with EHC development in USA independent of known
risk factors for CCA. Further research exploring the genetic–environment interactions as-
sociated with EHC is warranted. Focused efforts in identifying the population at in-
creased risk for developing EHC are necessary and may lead to new screening and
surveillance strategies. Research Sponsor: U.S. National Institutes of Health.
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Provider- and system-level barriers to surveillance for hepatocellular
carcinoma among patients with chronic liver disease. First Author: Eliza W.
Beal, Ohio State University Comprehensive Cancer Center, Columbus, OH
Background:Most cases of hepatocellular carcinoma (HCC) occur in patients with known
risk factors. Expert society guidelines recommend HCC surveillance with ultrasound
with or without serum alpha fetoprotein every 6 months for these patients, but less than
20% undergo recommended surveillance. The objective of this study was to identify
provider- and system-level barriers to surveillance from the provider perspective and to
examine the role of provider knowledge and attitudes. Providers’ suggestions for poten-
tial interventions to improve HCC surveillance were also elicited. Methods: Qualitative
research methods were employed. Purposive sampling was used to invite providers from
the Departments of Internal Medicine and Family and Community Medicine who provide
primary care, and from the Department of Internal Medicine, Division of Gastroenterolo-
gy, Hepatology and Nutrition to participate. A semi-structured interview guide was
used. Transcribed interviews were analyzed to reveal emergent themes. Results: 22 pro-
viders were interviewed including primary care providers, general gastroenterologists
and hepatologists. These providers spend a median of 70% (range 20% - 100%) of
their time in clinical practice, versus research and administrative responsibilities, and
have been in practice a median of 7 years (range 1.8 – 25 years). Provider-level barriers
to HCC surveillance identified by participants included variable provider comfort man-
aging chronic liver disease; relationships between primary care, gastroenterology, infec-
tious disease and hepatology; if/how providers discuss HCC surveillance with high-risk
patients; provider knowledge of guidelines and outcomes from HCC surveillance; and
specific provider-level barriers including time in clinic, competing issues in clinic, de-
ferral of responsibility to another provider, the provider-patient relationship, and time
spent on patient education. System-level barriers to HCC surveillance included the ab-
sence of relevant technology tools, insurance denial of surveillance imaging, difficulty
scheduling surveillance studies and the COVID-19 pandemic. Provider suggestions for
interventions included patient navigation, use of technology, education for patients and
primary care providers, partnering with primary care practices, and media campaigns.
Conclusions: Important barriers to HCC surveillance and opportunities for intervention to
improve HCC surveillance rates in high-risk patients were identified. Future research
should focus on the design, testing and implementation of interventions to target pro-
vider- and system-level barriers. Research Sponsor: Pelotonia.

405 Poster Session

Multi-target blood test to improve the performance of hepatocellular
carcinoma surveillance programs: A modeling-based virtual trial. First
Author: Jagpreet Chhatwal, Harvard Medical School, Boston, MA
Background: Hepatocellular carcinoma (HCC) is the fastest rising cause of cancer mortality in
the United States. Although clinical guidelines recommend ultrasound (U/S), with or without
the serum biomarker alpha fetoprotein (AFP) for HCC surveillance in at-risk patients, only 24%
of patients adhere to surveillance and only one-third of HCCs are detected before developing
symptoms. A multi-target HCC blood-based test (mt-HBT) was recently shown to have promis-
ing sensitivity for early HCC detection and may help improve surveillance adherence given its
blood-based nature. Our objective was to evaluate the comparative clinical effectiveness of mt-
HBT with the current standard-of-care surveillance strategy in patients with cirrhosis. Methods:
We simulated a virtual trial by developing a microsimulation model of the natural history of
HCC in patients with compensated (Child Pugh A) cirrhosis over a 30-year horizon. To inform
model parameters, we used published data on tumor progression, competing risks of mortality,
and real-world HCC surveillance adherence. Test performance characteristics were informed by
a network meta-analysis. We simulated the life course of 51-year-old patients with cirrhosis
and compared no surveillance with biannual surveillance using (1) AFP only, (2) U/S only, (3)
U/S+AFP, (4) mt-HBT, and (5) mt-HBT with improved adherence. We assumed a blood-based
test—without U/S—would improve surveillance adherence by 10% compared with current ad-
herence (~4% absolute improvement). Results: Per 100,000 cirrhosis patients, mt-HBT de-
tected 6,220 more early-stage HCC than no surveillance, 2,250 (+57%) more than AFP, 1080
(+21%) more than U/S, and 200 (-3%) less than U/S+AFP. mt-HBT with improved adherence
detected 210 (+3%) more early-stage HCC than U/S+AFP (Table). The remaining HCC cases
were either symptomatic or the patients died per other competing causes prior to detection.
The number of screening tests needed to detect one HCC were 296 for AFP, 287 for U/S, 253
for U/S+AFP, 254 for mt-HBT and 262 for mt-HBT with improved adherence. The number of
diagnostic MRI/CT needed to detect one HCC were 40 for AFP, 38 for U/S, 45 for U/S+AFP,
37 for mt-HBT, and 38 for mt-HBT with improved adherence. Conclusions: mt-HBT detects
more early-HCC cases than U/S and similar number of early-HCC cases with U/S+AFP. By de-
creasing surveillance barriers and increasing adherence, mt-HBT could improve early HCC de-
tection and could be promising option for HCC surveillance in patients with cirrhosis.
Research Sponsor: Exact Sciences.

The proportion of HCC cases detected under different simulated surveillance strategies.

Incidentally Via surveillance

Early-HCC* Late-HCC** Early-HCC* Late-HCC**

No Surveillance 1.5% 19.2% - -

AFP 1.2% 11.7% 22.9% 7.5%

U/S 1.1% 9.0% 29.6% 10.8%

U/S+AFP 1.0% 8.4% 37.0% 8.8%

mt-HBT 1.0% 8.3% 35.8% 9.8%

mt-HBTwith improved adherence 1.0% 7.7% 38.2% 10.1%

* BCLC 0&A **BCLC B&C

406 Poster Session

Effect of a cancer tracking system on timeliness of liver cancer care at a
Veteran’s Hospital. First Author: Amanda Ivatorov, Yale University, New
Haven, CT
Background: Hepatocellular carcinoma (HCC) requires complex care coordination with op-
portunities for care delays and untimely follow-up of abnormal liver imaging results. An elec-
tronic medical record-linked abnormal imaging identification and tracking system was
implemented at a Veterans Affairs Hospital. The system reviews all liver radiology reports,
generates a queue of abnormal cases for care coordinator review, and provides a tracking
feature to monitor each patient’s care. Methods: This is a pre-/post-intervention study to
evaluate whether implementation of this tracking system reduced (1) time between HCC di-
agnosis and treatment and (2) time from first suspicious image to first specialty care ap-
pointment, diagnosis, and treatment. Patients diagnosed with HCC in the 37-months before
tracking system implementation (pre-intervention) were compared with patients diagnosed
with HCC in the 71-months (less an 11-month grace period) after tracking system imple-
mentation (post-intervention). Linear regression was used to calculate mean change in rele-
vant intervals of care pre- and post-intervention adjusted for patient age, race, ethnicity,
BCLC stage at diagnosis, and indication for first suspicious image. Results: There were 60
patients in the pre-intervention period and 127 in the post-intervention period. The post-in-
tervention group had a greater proportion of HCC diagnosed at earlier BCLC stages
(p<0.03). Compared to the pre-intervention cohort, the post-intervention cohort had an ad-
justed mean reduction of 36 days from diagnosis to treatment (p=0.007), 51 days from sus-
picious imaging to diagnosis (p=0.21), and 87 days from suspicious imaging to treatment
(p=0.05). Stratified by indication for first suspicious imaging, patients whose imaging was
performed for HCC screening had the greatest decreases in time from diagnosis to treatment
(63 days, p=0.02) and from first suspicious image to treatment (179 days, p=0.03). Conclu-
sions: Our tracking system improved timeliness of HCC diagnosis and treatment. We antici-
pate it may improve HCC care coordination and delivery, including when added to HCC
screening protocols. Research Sponsor: U.S. National Institutes of Health.

Adjusted* mean change in days elapsed in the cascade of HCC care post-intervention.

All patients P Excluding patients under surveillance P

Diagnosis to treatment initiation -36 0.007 -39 0.008

Screening -63 0.02 -92 0.009

Incidental -40 0.11 -36 0.22

Symptomatic -29 0.14 -32 0.11

First abnormal imaging to first specialist appointment -16 0.65 -16 0.30

First abnormal imaging to diagnosis -51 0.21 -28 0.08

First abnormal imaging to treatment -87 0.05 -69 0.003

Screening -179 0.03 -108 0.01

Incidental -68 0.49 -167 0.06

Symptomatic -10 0.77 -36 0.25

*Adjusted for age, race, Hispanic ethnicity, state of residence, BCLC stage at diagnosis, and indication for first abnormal imaging. Sub-
analyses stratified by indication for first suspicious imaging adjusted for all other listed covariates.

407 Poster Session

Barriers for clinical trial enrollment in cholangiocarcinoma patients. First
Author: Samantha Pear, Mel and Enid Zuckerman College of Public
Health, The University of Arizona, Tucson, AZ
Background: Cholangiocarcinoma (CCA) is a rare and aggressive cancer, with most pa-
tients presenting at an advanced stage with few treatment options. In the past decade,
the number of clinical trials available to CCA patients has increased significantly. Re-
cent clinical trials for FGFR2 and IDH1 inhibitors showed significant improvement in
patients’ overall survival and progression-free survival and led to the approval of three
new targeted therapies over the last year and a half. Unfortunately, a small percentage
of CCA patients were eligible for this treatment. As the standard treatment has limited
efficacy, there is a critical need for CCA patients to have access to and enroll in clinical
trials. Our study aims to evaluate the current clinical trial enrollment rate in CCA and
barriers that limit patient enrollment.Methods:We surveyed CCA patients and caregivers
during the 2021 CCA Virtual Annual Conference to leverage the large gathering of the
CCA community as they learned about the clinical trial landscape and opportunities
available to them. Results: A total of 204 attendees participated in this study. 62.3%
were females, 89.2% identified as white, 72.5% of patients were diagnosed with intra-
hepatic CCA, followed by 13.2% Perihilar, and 8.3% distal CCA. 60.3% of patients
were receiving active cancer therapy at the time of the survey. Out of those patients,
56.9% were receiving chemotherapy, 25.2% targeted therapy, and 6.5% immunothera-
py. The remaining 11.4% received surgery+/- neoadjuvant therapy, liver transplanta-
tion, local therapy, radiotherapy alone or combined chemoradiotherapy. Only 1.5% of
the current patients surveyed did not carry medical insurance. Some patients reported
that financial hardship negatively impacted pursuing medical care; including their in-
ability to secure a second opinion, to travel long distance to a comprehensive cancer
center, and to access clinical trials. 27% had enrolled in clinical trials, with 25.5% of
those enrolled in two clinical trials over the course over their treatment. Among patients
who were told that they were not eligible for clinical trials enrollment, 34.8% reported it
was due to not having actionable mutations, 17.4% did not have measurable tumors,
8.7% had insufficient tissue biopsy, and 40% of patients had other barriers, including
no clinical trials in their treating cancer center, advanced age, prior chemotherapy, prior
tumor resection, presence of brain metastasis, or other primary cancer. Conclusions: Al-
though, more CCA clinical trials are now available, the number of patients enrolled in
clinical trials is still low. Based on our analysis, there is a need to provide more clinical
trials to CCA patients. Additionally, there is a need for a greater geographic diversity of
trials sites, more expanded access programs, and designing clinical trials for patients
who don’t have actionable mutations will provide treatment opportunities and hope for
more diverse patients. Research Sponsor: None.
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Feasibility of adjuvant S-1 chemotherapy after major hepatectomy for biliary
tract cancers: An exploratory subset analysis of JCOG1202. First Author:
Shogo Kobayashi, Departments of Surgery Osaka Univeristy, School of
Medicine, Osaka, Japan
Background: JCOG1202 (UMIN000011688) is a randomized phase III trial conducted
in patients (pts) with biliary tract cancers (BTCs) that showed the superiority of adjuvant
S-1, in terms of the overall survival (OS). Previous reports have suggested that major
hepatectomy (MH) may affect the dose intensity as well as frequency of adverse events
(AEs) and reduce the treatment efficacy of chemotherapy, due to impaired liver function
and drug metabolism. Therefore, we investigated whether MH might affect the feasibili-
ty of adjuvant S-1 chemotherapy. Methods: Among the 440 pts enrolled in the
JCOG1202 study, 207 pts who received adjuvant S-1 were included in this analysis.
We compared the rate of treatment completion, the frequency of AEs, and the dose in-
tensity of adjuvant S-1 after MH versus non-major hepatectomy (NMH). MH was defined
as right hemi-hepatectomy, right trisectionectomy, left trisectionectomy, and central bi-
sectionectomy, with or without pancreatoduodenectomy. Results: Of the 207 pts, 42 pts
had undergone MH and 165 pts had undergone NMH. The primary cancers in the MH
group were mainly intrahepatic cholangiocarcinoma and hilar cholangiocarcinoma. The
pretreatment characteristics of the pts were as follows: performance status 0 (MH vs.
NMH: 81.0% vs. 89.1%), biliary reconstruction (performed: 81.0% vs. 82.4%), time
from hepatectomy to initiation of adjuvant S-1 therapy (median: 60 vs. 57 days), plate-
let count (17.7 vs. 23.4 x 104/lL), and serum albumin (3.5 vs. 3.8 g/dL). The treat-
ment completion proportion was lower in the MH group as compared to the NMH group
(59.5% vs. 75.8%; treatment completion ratio, 0.786 (95% CI, 0.603-1.023), p =
0.0733), and the median dose intensity was lower in the MH group than in the NMH
group (90% vs. 100%, p = 0.0358). The proportion of pts who discontinued adjuvant
S-1 due to occurrence of AEs in the MH group vs. the NMH group was 23.8% vs.
10.3%. The major reasons for treatment discontinuation were biliary infection, nausea/
vomiting, and diarrhea; these AEs were mainly observed in the first cycle; the frequency
of grade 3-4 biliary infection during adjuvant S-1 therapy was 19.0% in the MH group
versus 4.2% in the NMH group. Conclusions: In regard to adjuvant S-1 therapy for pts
with resected BTC, the treatment completion proportion and dose intensity were lower
in the MH group as compared to the NMH group. Caution should be exercised against
the development of biliary infections during postoperative adjuvant S-1 therapy after
MH in BTC pts. Research Sponsor: AMED under Grand Number 1782440, National
Cancer Center Research and Development Fund (23-A-22, 26-A-4, 29-A-3, 2020-J-3).
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Central hepatobiliary toxicity in patients treated with stereotactic body
radiotherapy (SBRT) for liver malignancies. First Author: Nitika Thawani,
Dignity Health Cancer Institute, Phoenix, AZ
Background: SBRT is being increasingly utilized for control of primary as well as meta-
static liver tumors. Early reports for central hepatobiliary toxicity have been published.
We reviewed all liver SBRT cases treated at our institution for incidence of central hepa-
tobiliary toxicity and evaluated the relation with planned dosimetry to define predictors
to limit toxicity for future patients. Methods: 43 consecutive patients treated with liver
SBRT between 3/2017 to 7/2021 were included in the study. 40 patients were eligible
for analysis as 3 were lost to followup. These included- 31 Hepatocellular Carcinoma
(HCC), 6 cholangiocarcinoma (CC) and 3 metastatic lesions. They received 35-50 Gy in
3-5 fractions utilizing VMAT for radiation planning and treated on Truebeam in Bodyfix
immobilization and 4D scans utilized to create ITV for motion management along with
MRI fusion for target delineation. All patients were prospectively planned with CBD
spared to max dose <50 Gy. All patients had LFTs evaluated at each fraction and then
every 3 months after. Toxicity was assessed according to CTCAE v4.0. We retrospective-
ly contoured central hepatobiliary tree (cHBT) defined as portal vein from confluence to
division with 1.5 cm margin expansion. Dosimetry data was analyzed to correlate CBD,
cHBT and PV max, CBD PV and cHBT 1cc, cHBT V30Gy and cHBTV40Gy with toxicity.
Doses were converted to BED10 for analysis and reported as absolute dose for this
study. Results: Median follow up for all patients was 8 months (3-38 months). Local
control rates at primary sites of disease was 85% (34 patients). 35 patients with >3
mnth follow up were evaluated for subacute and chronic toxicity. Toxicity grades were
grade 4- 3 patients (7.5%), grade 3 -5 patients (12.5%), < grade 2- 32 patients
(80%). Local control rates at primary sites of disease were 34 patients (85%). 35 pa-
tients with >3 mnth follow up were evaluated for subacute and chronic toxicity. Median
PTV volume was 241cc (21.5-1087.5cc). 6 (15%) patients had portal vein thrombosis.
Median dose was 40 Gy in 5 fractions. There was no correlation between Dmax for CBD,
PV and cHBT with toxicity. cHBT V30 and V40 showed trends towards statistical signifi-
cance V30 and V40 for cHBT showed a trend towards statistical correlation (coeff 0.63)
but no statistically significant dosimetric association. All patients that developed grade
4 toxicity had portal vein thrombosis or lesion involving the hilum. Conclusions: Central
hepatobiliary toxicity is seen in 7.5% patients with Liver SBRT. The risk is higher in pa-
tients with portal vein thrombosis. Moderate doses 30-40 Gy seem to be a better predic-
tor of toxicity and should be limited during planning especially in patients with portal
vein thrombosis. This finding confirms the reported explant data from pathology reviews
in the published literature. This data needs to be validated in a larger prospectively eval-
uated sample. Research Sponsor: None.
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Efficacy and safety of lenvatinib in patients with recurrent hepatocellular
carcinoma after liver transplantation: A retrospective analysis. First Author:
Kyunghye Bang, Department of Oncology, Asan Medical Center,
University of Ulsan College of Medicine, Seoul, South Korea
Background: Lenvatinib is approved for use in patients with metastatic or recurrent he-
patocellular carcinoma (HCC); however, its clinical outcomes in patients experiencing
HCC recurrence after liver transplantation (LT), remain unclear. Further, despite of im-
munotherapeutic advances (atezolizumab plus bevacizumab, pembrolizumab, and nivo-
lumab) in the management of advanced HCC, patients with prior LT are not benefited
because of the risk of allograft rejection, and they are also excluded in the most pro-
spective clinical trials for novel agents. Thus, we investigated the efficacy and safety of
lenvatinib treatment in patients with recurrent HCC after LT. Methods: This single cen-
ter, retrospective study included 22 patients with recurrent HCC after LT who received
lenvatinib at the Asan Medical Center, South Korea, between November 2019 and
March 2021. Lenvatinib was given 12mg/day for bodyweight ≥ 60 kg or 8 mg/day for
bodyweight < 60 kg. Response and adverse events (AEs) were graded according to RE-
CIST v1.1 and NCI CTCAE v5.0. Results: The median age was 58 years (range, 20-69)
and 95.5% (n = 21) were male. Most common etiology of HCC was hepatitis B (n = 18,
81.8%). The median time to recurrence after LT was 6.6 months (95% CI, 4.2-9.1
months). Prior to systemic therapy, transarterial embolization (TACE) (n = 12, 54.5%)
was the most commonly used therapy for recurred HCC after LT. At the time of lenvati-
nib initiation, 95.5% (n = 21) of the patients were Child-Pugh A with 15 (68.2%) and
7 (31.8%) patients classified as ALBI grades 1 and 2, respectively. All patients were at
BCLC stage C and lenvatinib was administered as first-line (n = 19) and second-line
(n = 3) therapy. The objective response rate (ORR) was 13.6%. With a median follow-
up duration of 5.2 months (range, 1.7-14.5 months), the median progression-free sur-
vival (PFS) was 6.6 months (95% CI: 3.6-9.5 months) and overall survival (OS) was
14.5 months (95% CI: not assessable). The 6-month PFS and OS rates were 59.8%
and 88.8%, respectively. Patients with ALBI grade 2 showed significantly poorer OS
[11.1 months (95% CI: not assessable)] compared to patients with ALBI grade 1 [14.5
months (95% CI: not assessable)] (p= 0.011). AEs were hypertension (n = 8, 36.4%),
thrombocytopenia (n = 7, 31.8%), and fatigue (n = 6, 27.3%). Conclusions: Lenvatinib
was effective and showed manageable toxicities in patients with recurrent HCC after LT.
These outcomes are comparable to those from the pivotal REFLECT trial where patients
with LT were excluded. Better baseline liver function (ALBI grade 1) at lenvatinib initia-
tion correlated with better survival outcomes. Research Sponsor: None.
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Clinical outcomes in patients (pts) with previously treated advanced
hepatocellular carcinoma (HCC) experiencing hepatitis B virus (HBV) DNA
increases during tislelizumab (TIS) treatment in RATIONALE-208. First
Author: Ann-Lii Cheng, Department of Oncology, National Taiwan
University Cancer Center and National Taiwan University Hospital, Taipei,
Taiwan
Background: The effect of checkpoint inhibitor therapy on HBV infection is uncertain. TIS, an anti-PD-1
antibody, was clinically active and well tolerated in pts with previously treated advanced HCC in the
phase 2 RATIONALE-208 study (NCT03419897). Objective response rate by independent committee
review (IRC) in pts with a history of HBV infection was consistent with the overall population (12.5% vs.
13.3%, respectively). We explored whether TIS treatment was associated with increased HBV DNA and
the clinical significance of HBV DNA elevations. Methods: Pts with ≥ 1 prior systemic therapy for ad-
vanced HCC received TIS 200 mg IV Q3W. Pts with inactive, chronic, or active HBV were eligible if HBV
DNA levels were < 500 IU/mL at screening (pts with detectable hepatitis B surface antigen [HBsAg] or
detectable HBV DNA were required to be managed per treatment guidelines). HBV DNA testing was con-
ducted every 4 cycles if HBV DNA was detectable at screening, or when clinically indicated. Results:
Among 249 enrolled pts, 128 had a history of HBV infection. Of these pts, 114 were HBsAg positive at
baseline (BL), 36 had detectable HBV DNA at BL, and 32 had detectable HBV DNA and HBsAg at BL.
Clinically significant increases in HBV DNA levels from BL were reported in 7 pts, with no pattern rela-
tive to the time of TIS initiation (Table). All 7 pts were HBsAg positive at BL and had been receiving
antiviral treatment for ≥ 3 months before the first dose of TIS. Six out of the 7 pts had increases in ala-
nine transaminase (ALT) from BL during the study (Table), 4 of whom had ≥ 3-fold increases in ALT
which were observed concurrently or soon after HBV DNA increases. IRC-assessed best overall response
(BOR) was partial response (PR) for 1 pt with increased HBV DNA and progressive disease for the re-
maining 6. HBV-related treatment-emergent adverse events (TEAEs) were reported in 6 of the 7 pts
(2 pts had a grade 3 TEAE of hepatitis B; 2 pts had a grade 2 TEAE of HBV reactivation; 2 pts had a
TEAE of increased HBV DNA, with one grade 1 and one grade 3 event). All HBV-related TEAEs were
non-serious and did not result in discontinuation of TIS. Conclusions: Clinically significant increases in
HBV DNA from BL were reported in a small number of pts, which does not suggest that TIS is associated
with increased HBV DNA. Tumor responses in these pts were consistent with the overall population and
HBV-related TEAEs were manageable and did not require discontinuation of TIS, demonstrating that
HBV DNA increases did not impact treatment. The effects of TIS in pts with HBV infection will be fur-
ther investigated in an ongoing phase 3 trial (NCT03412773). Clinical trial information:
NCT03419897. Research Sponsor: Medical writing support for the development of this abstract, under
direction of the authors, was provided by Claire White, PhD, of Ashfield MedComms, an Ashfield Health
company, and was funded by BeiGene Ltd.

Pt 1 2 3 4 5 6† 7

Peak increase from BL
HBV DNA, IU/mL 708* 10390* 1090* 12900 2528* 99200* 5130*

ALT, U/L 181 182 27 -48 190 256 44.9

Time from 1st dose of TIS to HBV DNA increase, days 35 189 41 34 112 223 336

*HBV DNA was undetectable at BL†BOR: PR
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A prospective observational study of lenvatinib as an initial treatment for
patients with intermediate-stage hepatocellular carcinoma. First Author:
Satoshi Kobayashi, Department of Gastroenterology, Hepatobiliary and
Pancreatic Medical Oncology Division, Kanagawa Cancer Center,
Yokohama, Japan
Background: The standard treatment for intermediate stage hepatocellular carcinoma
(HCC) has been transarterial chemoembolization (TACE); however, it might not be suit-
able for patients (pts) beyond the up-to-7 criteria because of its insufficient efficacy and
decline of liver function. Conversely, lenvatinib has shown a good response rate in the
phase III trial REFLECT and was considered promising as an initial treatment for pa-
tients with BCLC stage B2 HCC. Methods: We conducted a multicenter prospective ob-
servational study to evaluate the efficacy of lenvatinib as an initial treatment for pts
aged 20 years or older, diagnosed with BCLC stage B2 HCC, naive to TACE, and with
preserved organ function. The primary endpoint was a 1-year survival rate, with a thresh-
old of 60% and an expected survival rate of 78% based on previous reports of TACE.
With a one-sided alpha error of 5% and a power of 70%, 25 pts were recruited over an
enrollment period of 2 years and a follow-up period of 10 months. Results: Enrollment
began in June 2018 and was closed with 31 eligible pts enrolled by June 2020. Data
cut-off was done in April 2021. Patient characteristics are as follows: the median age
was 77 years (range: 57–86); 94% of the pts were male; the etiology of chronic liver
disease was hepatitis B virus, hepatitis C virus, alcohol abuse, and others in 3, 6, 9,
and 10 pts, respectively; 20 and 11 pts had a Child-Pugh score of 5 and 6 points, re-
spectively; the median maximum tumor diameter was 36 mm (range: 10–135); the
number of pts with a tumor number of ≥10 was 8; and the median AFP level was 52.1
ng/mL (range: 2.4–49800). The 1-year survival rate was 71.0% (90% confidence inter-
val [CI]: 68.4–73.6) and the primary endpoint was met. The median overall and pro-
gression-free survival was 17.0 months (95% CI, 15.3–19.2) and 10.4 months (95%
CI, 6.6–13.8), respectively; the 2-year survival rate was 32.3%. The objective response
rate according to RECIT1.1 and mRECIST was 22.6% and 70.0%, respectively. The
common adverse events (AEs) were fatigue (68%), hypertension (65%), and anorexia
(61%) in any grade, AST increased (23%), ALT increased (16%), and proteinuria
(13%) in grade 3 or worse. Treatment interruption and dose reduction was required in
61% and 81% of the pts, respectively. The median relative dose intensity was 61.8%
(range: 7.5–100). At the time of analysis, out of 24 pts, 17 (55%), nine (29%), and
two (6%) discontinued lenvatinib due to disease progression, AEs, and conversion to cu-
rative treatments, respectively. One patient who showed partial response suddenly died
during treatment due to unknown reasons. Systemic chemotherapy, TACE, and transar-
terial infusion therapy was administered in 11 (38%), six (21%) and one (3%) as a post
study treatment, respectively. Conclusions: Our study indicates that initial treatment us-
ing lenvatinib prolongs the survival of pts with BCLC stage B2 HCC. Research Sponsor:
None.
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Conversion of initially unresectable hepatocellular carcinoma (HCC) with
triple-combination therapy (lenvatinib, anti-PD-1 antibodies, and
transarterial therapy): A retrospective analysis. First Author: Tianqiang
Song, Liver Cancer Center, Tianjin Medical University Cancer Institute &
Hospital, Tianjin, China
Background: Combination therapy with tyrosine kinase inhibitors and anti-PD-1 antibod-
ies can allow selected patients with initially unresectable HCC to convert to surgical re-
section. We evaluated conversion therapy with a triple combination of lenvatinib (LEN),
anti-PD-1 antibodies and transarterial therapy. Methods: We retrospectively searched
medical records from 117 consecutive patients with unresectable/advanced HCC who
received triple combination therapy between Dec 2018 and Oct 2020 at Tianjin Medi-
cal University Cancer Institute & Hospital. Eligible patients were required to have poten-
tially resectable HCC, defined as meeting ≥1 of the following criteria: 1) estimated
future liver remnant after radical (R0) resection of < 40% or < 30% in patients with/
without cirrhosis, respectively; 2) R0 resection technically difficult to complete; 3)
Child-Pugh score ≥7, ECOG performance status ≥1; 4) tumor thrombus in the main por-
tal vein or inferior vena cava; 5) resectable extrahepatic metastases. The primary end-
point was the proportion of patients who underwent a successful resection (conversion
rate). Secondary endpoints included objective response rate (ORR), disease control rate
(DCR), 6-month disease-free survival (DFS) and safety. Results: Of 37 patients included
in the analysis, all received LEN and anti-PD-1 antibodies with transarterial chemoem-
bolization (TACE, n = 22), hepatic arterial infusion chemotherapy (HAIC, n = 9) or both
(n = 6). The conversion rate was 40.5% (15) and the ORR and DCR were 67.7% and
86.5% by RECIST v1.1 and 75.7% and 86.5% by mRECIST, respectively. The median
conversion time was 4 months (range: 2-15). After a median postoperative follow-up
time of 10 months (95% CI, 6.42-13.58), the 6-month DFS rate was 93%. Overall,
89.2% of patients had ≥1 treatment emergent adverse event (TEAE) and 29.7% experi-
enced a Grade 3/4 TEAE, the most common was hypertension (18.9%, n = 7). Conclu-
sions: A triple combination of LEN, anti-PD-1 antibodies and transarterial therapy was
well tolerated and effective at converting potentially resectable HCC to resectable dis-
ease. These findings warrant confirmation by future prospective studies. Research
Sponsor: None.
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Effectiveness of transarterial chemoembolization combined with lenvatinib
plus sintilimab in unresectable hepatocellular carcinoma. First Author: Fei
Cao, Department of Interventional Radiology, The Cancer Hospital of the
University of Chinese Academy of Sciences (Zhejiang Cancer Hospital),
Institute of Basic Medicine and Cancer (IBMC), Chinese Academy of
Sciences, Hangzhou, China
Background: Combination therapies have been explored for the treatment of hepatocel-
lular carcinoma (HCC) with favorable results, including PD-1 inhibitors plus lenvatinib
and transarterial chemoembolization (TACE) plus lenvatinib. However, triple therapy
with TACE combined with lenvatinib plus PD-1 inhibitors has not been investigated for
patients with unresectable HCC. This study therefore aimed to investigate the effective-
ness and safety of TACE combined with lenvatinib plus sintilimab in patients with ad-
vanced HCC. Methods: A single-arm retrospective study based on medical records and
imaging data from 60 patients diagnosed with HCC using noninvasive methods or biop-
sy at the Cancer Hospital of the University of Chinese Academy of Sciences and the First
Hospital of Medical University between January 2019 and March 2021. Eligible pa-
tients had received lenvatinib 12 mg (bodyweight >60 kg) or 8 mg (bodyweight <60
kg) orally once daily 2 weeks before TACE. Subsequently, sintilimab was administered
at a dose of 200 mg intravenously on day 1 of a 21-day treatment cycle following TACE.
The TACE procedure was repeated 4-6 weeks later and the chemotherapy regimens
used included oxaliplatin (75 mg/m2) and iodized oil mixed with epirubicin (30-50 mg/
m2). Objective response rate (ORR) and duration of response (DOR) were the primary
endpoints and were assessed using the modified Response Evaluation Criteria in Solid
Tumors (mRECIST). Results: The analysis included data from 52 patients; 86.4% were
male, 76.7% were aged ≤65 years, 13.5% and 86.5% had an ECOG performance sta-
tus (PS) of 0 and 1, respectively and 88.5% and 11.5% had a Child-Pugh score of A
and B, respectively. All patients were diagnosed with Barcelona Clinic Liver Cancer
(BCLC) stage B (25%) or C (75%) disease. After a median follow-up of 12.5 months
(95% confidence interval (CI), 9.1–14.8), the ORR was 46.7% (28/60: complete re-
sponse, n=4; partial response, n=24). Twenty-three patients had stable disease, and
nine had progressive disease. The median DOR for confirmed responders was 10.0
months (95% CI, 9.0–11.0). The median progression-free survival and overall survival
were 13.3 months (95% CI, 11.9–14.7) and 23.6 months (95% CI, 22.2–25.0), re-
spectively. In total, 84.6% (n=44) of patients had adverse events (AEs) of any grade.
The most common treatment-related AEs were fatigue (30.8%), hypertension (25.0%),
diarrhea (19.2%), decreased appetite (23.0%), and palmar-plantar erythrodysesthesia
(21.1%). Conclusions: TACE combined with lenvatinib plus sintilimab is a promising
and tolerable therapeutic regimen for patients with unresectable HCC. Research Spon-
sor: None.
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Regorafenib plus nivolumab as first-line therapy for unresectable
hepatocellular carcinoma (uHCC): Multicenter phase 2 trial (RENOBATE).
First Author: Changhoon Yoo, Department of Oncology, Asan Medical
Center, University of Ulsan College of Medicine, Seoul, South Korea
Background: The immunomodulatory effect of regorafenib may enhance the anti-tumor
activity of nivolumab in patients with uHCC. We report results from a phase 2 study of
regorafenib plus nivolumab as first-line therapy in patients with uHCC. Methods: In this
open-label, multi-center, single-arm study, patients with >19 years, ECOG PS 0 or 1,
BCLC stage B or C, and no prior systemic therapy were eligible. Patients received intra-
venous nivolumab 480 mg, every 4 weeks, and oral regorafenib 80 mg daily, 3 weeks
on/1 week off, every 4 weeks. Tumor response was evaluated per RECIST v1.1, every
8 weeks (fixed schedule). Primary endpoint was overall response rates (ORR) per RE-
CIST v1.1. Secondary endpoints were progression-free survival (PFS), overall survival
(OS), ORR per mRECIST, and safety profile per NCI-CTCAE v5. Results: A total of 42 pa-
tients were enrolled between JUL-2020 and JAN-2021. Median age was 61 years
(range, 40-79), and 31 patients (73.8%) were male. Most patients had BCLC C stage
(n=38, 90.5%) and hepatitis B virus infection (n=30, 71.4%). Extrahepatic metastasis
was noted in 36 patients (85.7%) and baseline serum AFP levels were >400 ng/mL in
17 patients (40.5%). With median follow-up duration of 9.2 months (95% CI, 8.5-9.9
months), 21 patients were ongoing in this study. ORR per RECIST v1.1 was 31.0% (CR
1 [2.4%] and PR 12 [28.6%]), and ORR per mRECIST was 35.7% (CR 4 [9.5%] and
PR 11 [26.2%]). Median PFS was 5.5 months (95% CI, 1.8-9.1 months) and median
OS was not reached. The 6-months PFS and OS were 49.9% and 90.4%. Most common
adverse events were hand-foot skin reaction (n=14, 33.3%), skin rash (12, 28.5%),
and alopecia (10, 23.8%). Conclusions: Regorafenib plus nivolumab shows promising
efficacy outcomes in uHCC. There was no unexpected safety signals and most of toxic-
ities were manageable. Clinical trial information: NCT04310709. Research Sponsor:
Bayer and ONO Pharmaceuticals.
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Final results of adjuvant nivolumab for hepatocellular carcinoma (HCC) after
surgical resection (SR) or radiofrequency ablation (RFA) (NIVOLVE): A phase
2 prospective multicenter single-arm trial and exploratory biomarker
analysis. First Author: Masatoshi Kudo, Department of Gastroenterology
and Hepatology, Kindai University Faculty of Medicine, Osaka-Sayama,
Japan
Background: The NIVOLVE trial was designed to assess the efficacy and safety of nivolumab as
an adjuvant therapy for HCC, and to identify biomarkers predictive of recurrence in patients af-
ter SR or RFA (Registration # UMIN 000026648). Methods: The trial involved 11 sites and was
conducted in patients with HCC who showed a complete response after SR (n = 33) or RFA (n
= 22) (ITT). Overall, 53 of 55 patients with Child-Pugh A received nivolumab (240 mg/body ev-
ery 2 weeks (8 cycles)), followed by nivolumab (480 mg/body every 4 weeks [8 cycles]) within
6 weeks after SR or RFA. The primary endpoint was the 1-year recurrence-free survival rate
(RFSR). The key secondary endpoint was RFS. Exploratory biomarker analysis included muta-
tions, copy number alterations, and positivity of immune cells. Techniques included next gen-
eration sequencing, immunohistochemical staining (IHC) of formalin-fixed paraffin-embedded
tissues (n = 31 [13 with recurrence and 18 without]) for CD8, PD-1, PD-L1, Foxp3, and b-cate-
nin, and ctDNA analysis using pre-nivolumab whole blood by deep sequencing (CAPP-seq; Ave-
nio). Results: The 1-year RFSR and median RFS were 78.6% and 26.3 months (95%
confidence interval (CI), 16.8-NR), respectively, with no difference between SR and RFA. Copy
number gains (CNGs) in WNT/b-catenin related genes (APC, CTNNB1, TCF7L1, TCF7L2) (n =
30) correlated with shorter RFS (positive: 10.6 months vs. negative: not reached [NR]; p <
0.0001). IHC revealed that negative staining for PD-1 (p < 0.0001), a low combined positive
score for PD-L1 (p = 0.005), a low number of CD8+ tumor infiltrating lymphocytes (TILs) (p <
0.001), and positivity for Foxp3+ cells (p = 0.015) correlated with recurrence. HCC cases with
low numbers of CD8+ TILs or cases positive for Foxp3+ cells (n = 16) showed a significantly
shorter RFS (16.8 months [95% CI, 8.7-25.2]) than those with high numbers of CD8+ TILs
and those positive for PD-1/PD-L1 expression (n = 15) (NR [95% CI,26.2months–NR]) (p <
0.0001). HCC cases with activation of the WNT/b-catenin pathway assessed by IHC (n = 9)
showed shorter RFS (17.0 months [95% CI,1.1–26.2]) than those without activation (n = 22)
(NR [95% CI,23.0 months–NR]) (p = 0.014). Patients positive for ctDNA (n = 15) before nivo-
lumab tended to have shorter RFS than those without ctDNA (n = 9) (26.3 vs. NR). There was
no correlation between TMB and RFS. Treatment-emergent adverse events (AEs) (n = 53) were
as follows: all grades, 93%; grades 3–4 (18.9%); and immune related AEs, 25%. Conclusions:
The 1-year RFSR and RFS in the NIVOLVE trial were 78.6% and 26.3 months, respectively.
No new safety signal was observed. CNG in WNT/b-catenin-related genes, activation of the
WNT/b-catenin pathway, the presence of Foxp3+ cells, and low numbers of CD8+ TILs may
predict recurrence after SR or RFA with adjuvant nivolumab. Clinical trial information: UMIN
000026648. Research Sponsor: Ono Pharmaceutical Company.
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Transcatheter arterial chemoembolization therapy in combination strategy
with lenvatinib in patients with unresectable hepatocellular carcinoma
(TACTICS-L) in Japan: Final analysis. First Author: Kazuomi Ueshima,
Kindai University Faculty of Medicine, Osaka, Japan
Background: Treatment options for hepatocellular carcinoma (HCC) include surgical re-
section, percutaneous ablation therapy, transcatheter arterial chemoembolization
(TACE), and liver transplantation, etc., and TACE is indicated for unresectable HCC
(uHCC) that is not eligible for curative therapy. Combination therapy with TACE and mo-
lecular targeted agents has been reported to have higher antitumor efficacy than respec-
tive monotherapies. This study aims to evaluate safety and efficacy of combination of
TACE and lenvatinib in uHCC patients. Methods: Phase II, prospective, multicenter, sin-
gle-arm study was conducted in 19 Japanese sites. Lenvatinib was administered orally
once daily for 14 to 21 days prior to TACE at a dose of 12 mg (body weight ≥60 kg) or
8 mg (< 60 kg). The first TACE was performed after a 2-day lenvatinib withdrawal peri-
od. This combination therapy was repeated until the time to untreatable progression
(TTUP). The primary endpoint was progression-free survival (PFS). Secondary endpoints
included TTUP, objective response rate (ORR), overall survival (OS), and safety. Results:
Between February 2019 and April 2020, 62 patients were enrolled. Median age was
72.0 years (< 65 years, 13 [21.0%]; ≥65 years, 49 [79.0%]). Number of patients with
Child-Pugh score 5 and 6 was 51 (82.3%) and 11 (17.7%); Eastern Cooperative Oncol-
ogy Group Performance Status 0 and 1 was 59 (95.2%) and 3 (4.8%); and Barcelona
Clinic Liver Cancer Stage A and B was 25 (40.3%) and 37 (59.7%). The number of pre-
vious TACE procedures was 0 in 35 patients (56.5%) and 1 to 3 in 27 patients
(43.5%). The estimated median PFS, OS, and TTUP were more than 2 years. The ORR
was 88.7% (90% CI 79.8 – 94.6 with complete response (CR) rate of 66.1%). Treat-
ment emergent adverse events (AEs) occurred in 98.4% of patients, and the most com-
mon AEs were hypothyroidism (58.1%), hypertension (53.2%), decreased appetite
(50.0%), and fatigue (48.4%). Grade 3 and 4 AEs occurred in 71.0% and 4.8%, and
serious AEs occurred in 40.3%. One death not causally related to the protocol treatment
was observed. Conclusions: In this final analysis, the combination of TACE and lenvati-
nib showed promising therapeutic efficacy in patients with uHCC. No new safety signal
was observed. Future phase III studies are required to validate this combination therapy.
Clinical trial information: jRCTs031180074. Research Sponsor: Eisai Co., Ltd.
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Safety, tolerability, and preliminary antitumor activity of sitravatinib plus
tislelizumab (TIS) in patients (pts) with unresectable locally advanced or
metastatic hepatocellular carcinoma (HCC). First Author: Feng Zhang,
Hubei Cancer Hospital, Wuhan, China
Background: Sitravatinib is a selective tyrosine kinase inhibitor that reduces the number
of myeloid-derived suppressor and regulatory T cells and increases the ratio of M1/M2-
polarized macrophages. This may help to overcome an immunosuppressive tumor mi-
croenvironment and augment antitumor responses. TIS, an anti-programmed cell death
protein-1 (PD-1) antibody, has shown activity in multiple advanced solid tumors. This
multicohort, phase 1/2 study assessed the safety/tolerability and efficacy of sitravatinib
alone or with TIS (BGB-900-104; NCT03941873). We report results from the phase 2
HCC cohort receiving sitravatinib plus TIS. Methods: Eligible pts were aged ≥ 18 years,
had unresectable locally advanced or metastatic HCC, had received 1 or 2 prior lines of
systemic treatment, had an ECOG PS of 0–1, ≥ 1 measurable lesion (per RECIST v1.1),
and had Barcelona Clinic Liver Cancer (BCLC) stage B or C disease. Pts with anti-PD-1/
PD-L1 antibody-naïve HCC must have failed or been ineligible for current standard of
care. Pts received sitravatinib 120 mg orally once daily and TIS 200 mg intravenously
every three weeks. The primary endpoint was objective response rate (ORR) (RECIST
v1.1; by investigator [INV]). Secondary endpoints included duration of response (DoR),
disease control rate (DCR), progression-free survival (PFS) (all per RECIST v1.1; by
INV), and safety and tolerability. Exploratory endpoints included overall survival (OS).
Results: As of July 12, 2021, 43 pts were enrolled (21 pts were anti-PD-1/PD-L1 anti-
body naïve and 22 pts were refractory/resistant [R/R]) and 10 pts (23.3%) remained on
treatment. The median age of pts was 55 years (range: 29–71), 88.4% were male, and
74.4% had BCLC stage C disease at study entry. With a median study follow-up of 8.6
months (mo) (range: 0.7–10.6), confirmed ORR was 10.0% (4 pts) (95% CI:
2.8–23.7); all 4 pts achieved partial responses. Median DoR and PFS were 5.4 mo
(95% CI: 4.1–5.7) and 4.8 mo (95% CI: 3.2–6.9), respectively. DCR was 85.0% (95%
CI: 70.2–94.3). Median OS was not estimable (95% CI: 8.6 mo–NE); the landmark OS
rate at 9 mo was 71.4% (95% CI: 47.2–86.0) and 52.7% (95% CI: 23.2–75.5) in pts
with anti-PD-1/PD-L1 antibody-naïve HCC and R/R HCC, respectively. Treatment-emer-
gent adverse events (TEAEs) of any grade/grade ≥ 3 were reported in 97.7%/48.8% of
pts. Serious TEAEs were observed in 27.9% of pts (n=12). The most common grade ≥ 3
TEAE was palmar-plantar erythrodysesthesia (n=4; 9.3%). Pts experienced ≥ 1 TEAE
that led to discontinuation of both sitravatinib (n=4; 9.3%) and TIS (n=4; 9.3%), re-
spectively. Dose reductions of sitravatinib due to TEAEs occurred in 15 pts (34.9%).
Conclusions: Sitravatinib plus TIS was tolerable and showed preliminary antitumor activ-
ity in pre-treated, advanced HCC. Further investigation in this pt population is war-
ranted. Clinical trial information: NCT03941873. Research Sponsor: Medical writing
support for the development of this abstract, under direction of the authors, was provid-
ed by Tamsin Grewal, MSc, of Ashfield MedComms, an Ashfield Health company, and
was funded by BeiGene Ltd.
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The influence of major hepatectomy on gemcitabine-based chemotherapy for
advanced biliary tract cancer: An exploratory subset analysis of JCOG1113.
First Author: Tatsuya Okuno, Department of Medical Oncology, Kindai
University, Faculty of Medicine, Osakasayama City, Osaka, Japan
Background: JCOG1113 (UMIN000001685) is a randomized phase III trial in patients
(pts) with advanced biliary tract cancers (BTCs) that shows the non-inferiority of gemci-
tabine plus S-1 (GS) to gemcitabine plus cisplatin (GC) regarding overall survival (OS).
Previous reports suggest that a history of major hepatectomy (MH) may affect dose in-
tensity and adverse event (AE) frequency and reduce treatment efficacy in chemothera-
py due to impairment of liver function and drug metabolism. We thus investigated
whether a history of MH affects the frequency of AEs and treatment efficacy in recurrent
BTC pts in JCOG1113. Methods: Among the 354 pts enrolled in JCOG1113, 76 recur-
rent pts with recurrence after surgery were included in this analysis. We compared the
frequency of AEs, progression-free survival (PFS), and OS of GC vs. GS in pts treated
with MH vs. non-major hepatectomy (NMH). Results: Of the 76 pts, 17 on GC and 13
on GS were included in the MH group, while 20 on GC and 26 on GS were included in
the NMH group. The primary sites were only intrahepatic cholangiocarcinoma and hilar
cholangiocarcinoma in the MH group, and there were no differences between the groups
regarding sex, performance status, biliary drainage, or site of recurrence. The hazard ra-
tio (HR) of GS to GC for PFS was 0.74 (95% CI 0.35–1.56) in the MH group and 0.97
(95% CI 0.52–1.82) in the NMH group. The hazard ratio (HR) of GS to GC for OS was
0.99 (95% CI 0.418–2.36) in the MH group and 1.17 (95% CI 0.59–2.33) in the
NMH group. The median PFS and OS for GS in the MH group were 12.2 months and
21.5 months. These were longer than the 6.8 months and 15.1 months in the original
results for GS in JCOG1113. Regarding AEs, Grade 3-4 AEs, specifically neutrophil
count decreased (73.1%/92.3%), platelet count decreased (3.9%/15.4%), and rash
(7.7%/15.4%), were more common in MH pts than NMH pts on GS. On GC, AEs in the
MH and NMH pts did not show any consistent trends. The relative dose intensities
(RDIs) of gemcitabine (70.7%/62.5%) and S-1 (70.4%/54.5%) were lower in MH pts
than NMH pts on GS. The RDIs of gemcitabine (67.4%/63.0%) and cisplatin (73.6%/
65.0%) were slightly lower in MH pts than NMH pts on GC. Conclusions: For pts with a
history of MH, some AEs increased, and the RDIs were lower, especially that of S-1 for
GS. On the other hand, the HR for PFS suggests that GS may be more effective than GC
in MH pts. Research Sponsor: This work was supported by the National Cancer Center
Research and Development Fund (grant numbers 23-A-22, 26-A-4, 29-A-3, 2020-J-3),
the Japan Agency for Medical Research and Development (grant numbers
JP16ck0106079 and JP19ck0106350), and a Grant-in-Ai.
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420 Poster Session

Clinical outcomes associated with tislelizumab in patients (pts) with
advanced hepatocellular carcinoma (HCC) who have been previously treated
with sorafenib (SOR) or lenvatinib (LEN) in RATIONALE-208. First Author:
Julien Edeline, Eugene Marquis Center, Department of Medical Oncology,
Rennes, France
Background: Tislelizumab, an anti-PD-1 monoclonal antibody, demonstrated clinical activity
and was well tolerated in pts with previously treated advanced HCC in the phase 2 RATIO-
NALE-208 study (NCT03419897). At the time of this study, SOR and LEN were recommended
first-line treatments for pts with advanced HCC and continue to have an important role in the
first-line treatment of HCC despite the recent approval of new immuno-oncology-based combi-
nations (atezolizumab and bevacizumab) in some regions. We report the clinical outcomes of
pts with advanced HCC who were previously treated with SOR/LEN. Methods: Pts who had re-
ceived ≥1 prior line of systemic therapy for advanced HCC received tislelizumab 200 mg intra-
venously once every three weeks. Objective response rate (ORR) by independent review
committee (IRC) (ORRIRC), duration of response by IRC (DORIRC), progression-free survival by
IRC (PFSIRC), overall survival (OS), and safety were evaluated in pts who had been previously
treated with SOR/LEN. Results: As of February 2020, 249 pts were enrolled and 235 pts had
received prior treatment with SOR/LEN, of whom 126 and 109 pts had received 1 or ≥ 2 prior
lines of systemic therapy, respectively. At study entry, 211 (89.8%) pts had BCLC stage C and
187 (79.6%) pts had extrahepatic spread. Median follow-up duration for pts previously treated
with SOR/LEN was 12.5 months and ORRIRC was 13.6% (95% CI: 9.5, 18.7), including 2
complete responses and 30 partial responses. Median DORIRC was not reached. Median PFSIRC

and OS of pts previously treated with SOR/LEN was 2.7 months (95% CI: 1.6, 2.8) and 13.5
months (95% CI: 10.9, 15.8), respectively. Tislelizumab was generally well tolerated in pts
previously treated with SOR/LEN (Table), and the most common treatment-emergent adverse
events were increased aspartate aminotransferase (n=70; 28.1%) and alanine aminotransfer-
ase (n=52; 20.9%). Conclusions: Tislelizumab was investigated beyond the first-line setting, as
effective second- and third-line treatment options are limited for pts with advanced HCC and
there is an unmet medical need. This analysis indicates that tislelizumab is clinically active
and well tolerated in pts with advanced HCC who have received prior systemic treatment with
SOR/LEN. Clinical trial information: NCT03419897. Research Sponsor: Medical writing sup-
port for the development of this abstract, under direction of the authors, was provided by Claire
White, PhD, of Ashfield MedComms, an Ashfield Health company, and was funded by BeiGene
Ltd.

Summary of AEs in pts previously treated with SOR/LEN.

TEAE TRAE

N=235
≥ 1, n (%) 223 (94.9) 147 (62.6)
≥ Grade 3 116 (49.4) 32 (13.6)

Serious 87 (37.0) 15 (6.4)

Leading to discontinuation 26 (11.1) 12 (5.1)

Leading to dose delay 72 (30.6) 40 (17.0)

Leading to death 24 (10.2) 0 (0.0)

AE, adverse event; TEAE, treatment-emergent AE; TRAE, treatment-related treatment-emergent AE

421 Poster Session

A phase Ib, multicenter, open-label study to assess the safety, tolerability,
and preliminary efficacy of sintilimab plus IBI310 (anti-CTLA4 mAb) in
patients with advanced hepatocellular carcinoma. First Author: Jian Zhou,
Department of Liver Surgery and Transplantation, Zhongshan Hospital
and Liver Cancer Institute, Fudan University, Shanghai, China
Background: Immune checkpoint inhibitors (ICI) targeting PD-1/L1 or in combination
with CTLA-4 have shown therapeutic benefit in patients with advanced hepatocellular
carcinoma (aHCC). This study aimed to evaluate the safety, tolerability, and preliminary
efficacy of IBI310, an anti-CTLA-4 monoclonal antibody (mAb), combined with sintili-
mab, in patients with aHCC who failed or intolerant to previous systemic therapy. Meth-
ods: Three cohorts were pre-designed to explore recommended dose of IBI310 in de-
escalation order: sintilimab 200 mg plus IBI310 3, 2 or 1 mg/kg every 3 week (q3w).
Patients will receive the combined treatment up to 4 cycles, followed by sintilimab 200
mg q3w up to 24 months. Primary endpoint was safety. Key secondary endpoints in-
cluded objective response rate (ORR), disease control rate (DCR), progress free survival
(PFS) and overall survival (OS) by RECISTv1.1 per investigators. Results: 9 subjects
were initially treated with sintilimab 200 mg plus IBI310 3 mg/kg q3w without prede-
fined adverse event (AE) observed. 3 mg/kg was determined as recommended dose of
IBI310 and no subject was assigned to other cohorts. As of the data cut-off of August
30, 29 subjects were enrolled (median age 51.4 years, 86.2% male, 96.6% BCLC C,
24.1% ICI treated). The average treatment cycles of IBI310 and sintilimab were 2.8
and 5.7. The most frequent treatment related adverse events (TRAEs) of any grade were
alanine transaminase increases (34.5%), aspartate transaminase increases (34.5%),
thrombopenia (24.1%), and lipase increases (24.1%). Grade ≥3 TRAEs occurred in
34.5% of subjects (including one grade 5 immune-mediated pneumonitis). Dose inter-
ruption and discontinuation rates due to AE were 55.2% and 6.9%. With a median fol-
low-up of 9.89 months, investigator confirmed ORR and DCR were 17.2% (all partial
response, including one anti-PD1 mAb failed) and 72.4%. The median PFS was 3.9
months (95% CI: 2.6, NR) and median OS not reached (95% CI: 11.4, NR). The 6-
month PFS and OS rates were 45.8% (95%CI 25.2%, 64.2%) and 93.1% (95%CI
75.1%, 98.2%) respectively. 6 patients remain on treatment at cutoff date. Conclu-
sions: The combination of sintilimab and IBI310 shows promising efficacy and manag-
able safety profile in aHCC patients. Our results are comparable to that have been
published in the same setting. This regimen is currently being evaluated in phase II
study. Clinical trial information: NCT04401813. Research Sponsor: Innovent Biologics,
Inc.

422 Poster Session

A study of pembrolizumab (pembro) in combination with Y90
radioembolization in patients (pts) with poor prognosis hepatocellular
carcinoma (HCC) with preserved liver function. First Author:
Autumn Jackson McRee, UNC Lineberger Comprehensive Cancer Center,
Chapel Hill, NC
Background: HCC is an aggressive cancer that is challenging to treat due to the concomitant di-
agnosis of cirrhosis. For HCC pts with no extrahepatic metastases and well-compensated liver
function, Y90 radioembolization is a standard therapy. In observational studies, pts with multi-
focal disease or portal vein thrombosis (PVT) had worse outcomes with short disease control in-
tervals of less than 6 months. Pembro is an anti-PD-1 monoclonal antibody that is FDA-
approved for advanced HCC pts who have progressed on sorafenib. Given pre-clinical evidence
that radiotherapy can increase PD-L1 expression and enhance tumoral T-cell recruitment, this
study explored the safety and efficacy of pembro with Y90 radioembolization in pts with poor
prognosis HCC. Methods: GI15-225 was a multi-center, single-arm study in poor prognosis
HCC pts, defined as having multifocal disease, branch PVT and/or diffuse disease
(NCT03099564). Pts with extrahepatic metastatic disease were excluded; eligible pts had dis-
ease amenable to 1-2 embolization procedures. Pts had Child Pugh A/B7 cirrhosis with no prior
Y90 treatment; previous TAE, TACE, SBRT, liver resection or ablation were allowed. Treatment
consisted of pembro 200mg every 3 weeks with Y90 radioembolization performed 7-10 days
after first dose of pembro. The primary objective was to estimate the progression free survival
(PFS) rate at 6 months per RECIST 1.1; secondary endpoints included safety, time to progres-
sion (TTP), overall response rate (ORR) and overall survival (OS). Results: A total of 29 pts were
enrolled 10/23/17 to 11/24/20. Median age 66 years, 89% male, and 47% with PVT. 26 pts
were evaluable for primary endpoint having received Y90 and at least one dose of pembro. The
6 month PFS rate was 57.7% (95% CI 36.9 – 76.6). Median PFS was 8.6 months (95% CI
4.1 – 13.4) and median TTP was 9.9 months (95% 4.2 – NR). Median OS was 22 months
(95% CI 8.4 – 32.0). The ORR was 27% (Table). Most common treatment related grade 3-4
AEs were decreased lymphocytes (18%), increased bilirubin (11%), hypertension (11%), asci-
tes (7%), and AST/ALT elevation (7%). One pt experienced grade 5 toxicity of hepatic failure
after receiving one dose of pembro and Y90 that was attributed to Y90 and disease progression.
Conclusions: Concurrent administration of pembro with Y90 radioembolization in pts with poor
prognosis HCC demonstrated promising clinical activity with median TTP and OS that exceeds
historical data reported in similar patients treated with Y90 alone. With a 6 month PFS rate of
57.7% and a favorable toxicity profile, the combination of immune checkpoint blockade and
Y90 deserves further evaluation in larger randomized clinical trials. Clinical trial information:
NCT03099564. Research Sponsor: Merck., Pharmaceutical/Biotech Company.

Best response.
RECIST 1.1 Category Pts Percent (95% CI)

ORR 7 27.0% (11.6%, 47.8%)

CR 0

PR 7 27.0% (11.6%, 47.8%)

SD 15 57.7% (36.9%, 76.6%)

PD 4 15.4% (4.4%, 34.9%)

423 Poster Session

Ramucirumab for patients with advanced hepatocellular carcinoma and
elevated a-fetoprotein following a non-sorafenib based first-line therapy:
Final results from an expansion cohort of REACH-2. First Author: Richard S.
Finn, David Geffen School of Medicine at UCLA, Los Angeles, CA
Background: Patients (pts) with advanced hepatocellular carcinoma (HCC) and elevated
a-fetoprotein (AFP) have poor prognosis, and need effective, well-tolerated treatment
options. Ramucirumab has been shown to improve survival and is currently approved as
second-line therapy for pts with a baseline elevated AFP that have progressed on prior
sorafenib. However, new options now exist in the front-line setting. This global open-la-
bel expansion cohort of REACH-2 (NCT02435433) was initiated to study ramucirumab
in pts with advanced HCC and baseline AFP ≥400 ng/mL following a non-sorafenib
based systemic therapy, representing one of the first sequencing studies in HCC. Meth-
ods: This single-arm study investigated ramucirumab in pts with advanced HCC (BCLC
stage C or B disease), Child-Pugh A, ECOG PS 0/1, and baseline AFP ≥400 ng/mL who
received 1-2 prior systemic regimens for advanced HCC, excluding prior sorafenib or
chemotherapy. Enrolled pts received ramucirumab 8 mg/kg IV once every 14 days. The
primary endpoint was safety. Secondary endpoints included overall survival (OS), pro-
gression-free survival (PFS) objective response rate (RECIST 1.1) and time to progres-
sion (TTP). Final analysis occurred after all enrolled pts completed ≥ 3 treatment cycles
or discontinued treatment. Results: 47 pts were treated at 21 investigative sites in the
USA (n = 12), Taiwan (n = 10), mainland China (n = 8), Hong Kong (n = 8), Germany
(n = 8), and Switzerland (n = 1). At baseline, these pts with 2nd to 3rd+ line advanced
HCC had ECOG PS 1 (51%), with vascular invasion or extrahepatic spread (85%), viral
hepatitis B (55%), BCLC stage C disease (92%), and a median AFP of 3236 ng/mL
(IQR: 1332, 18210). Prior systemic regimens included lenvatinib (n = 20), checkpoint
inhibitor (CPI) monotherapy (n = 11), CPI + antiangiogenic (n = 15), and CPI + CPI (n =
4). Grade ≥ 3 treatment-emergent adverse events (AEs) were reported in 27 (57%) pts
and were deemed to be treatment-related in 11 (23%) pts. Grade ≥ 3 AEs occurring in
≥ 5% pts were hypertension (n = 5; 11%), proteinuria (n = 3; 6%), hyponatremia (6%)
and AST increased (6%). Two deaths occurred due to treatment-related AEs on therapy
or within 30 days of treatment discontinuation (myocardial infarction and upper GI
hemorrhage). Median OS was 8.7 months (95% CI 4.6-12.2), median PFS was 1.7
months (95% CI 1.5-4.1), and median TTP was 2.8 months (95% CI 1.5-4.2). The
number of pts achieving an objective response was 5 (10.6%, 95% CI 1.8-19.5), with
a median duration of response of 8.3 months (95% CI 2.4-NR). Conclusions: This ex-
pansion cohort of REACH-2 represents a non-sorafenib sequencing study in pts with ad-
vanced HCC. The safety/efficacy profile of ramucirumab following a non-sorafenib
based systemic therapy was consistent with that observed in pts who received prior sora-
fenib in the Ph3 REACH-2 study. Clinical trial information: NCT02435433. Research
Sponsor: Eli Lilly and Company.
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424 Poster Session

Liver-directed concurrent chemoradiotherapy versus sorafenib in
hepatocellular carcinoma with portal vein tumor thrombus. First Author:
Jina Kim, Yonsei Cancer Center, Seoul, South Korea
Background: This study aimed to investigate the efficacy of liver-directed concurrent
chemoradiotherapy (LD-CCRT) compared with sorafenib in patients with liver-confined
locally advanced hepatocellular carcinoma (HCC) with portal vein tumor thrombus
(PVTT). Methods: Patients treated with sorafenib and LD-CCRT between 2005 and
2016 were reviewed. Patients with extrahepatic disease and those without PVTT were
excluded, leaving 28 and 448 patients in the sorafenib and LD-CCRT groups, respec-
tively. Propensity score matching was performed to balance the differences in clinical
features between the two groups. Results: At baseline, the sorafenib group presented
higher incidences of unfavorable clinical features, including type 3-4 PVTT (53.6% vs.
30.6%) and bilateral disease extent (64.3% vs. 31.5%), than the LD-CCRT group. A to-
tal of 27 patients from the sorafenib group and 52 patients from the LD-CCRT group
were matched. At a median follow-up duration of 73 months (range, 11-110 months),
the median overall survival (OS) was 4.0 and 8.7 months in the sorafenib and LD-CCRT
groups, respectively (p = 0.001). The Cox proportional hazard model showed that LD-
CCRT was a significant prognostic factor for OS. One patient from the sorafenib group
and seven patients from the LD-CCRT group underwent surgical treatment (liver trans-
plantation or liver resection). Patients who underwent surgical treatment had signifi-
cantly longer OS than those who did not undergo surgery. Conclusions: LD-CCRT showed
superior survival outcomes to sorafenib in HCC patients with PVTT. LD-CCRT could be
an efficient means of local tumor control that can enable surgical treatment with a cura-
tive intent in selected patients. Research Sponsor: Dong-A research fund (grant no.
2018-31-0904).

425 Poster Session

Cyclin dependent kinase 9 inhibition as a potential treatment for
hepatocellular carcinoma. First Author: Yu Yun Shao, Department of
Oncology, National Taiwan University Hospital, Taipei, Taiwan
Background: Composite cyclin dependent kinase (CDK) inhibition has shown potential
as a treatment for hepatocellular carcinoma (HCC) in preclinical studies. We tested
whether the specific inhibition of CDK9 was effective against HCC. Methods: The effects
of two specific CDK9 inhibitors, BAY1143572 and AZD4573, on cell viability and apo-
ptosis in HCC cell lines were examined. We tested the in vivo efficacy of CDK9 inhibi-
tion in mouse xenograft models of HuH7 human HCC cells and in an orthotopic model
of BNL mouse HCC cells. Overexpression and knockdown of CDK9 were performed to
confirm the efficacy of CDK9 inhibition. Results: Both BAY1143572 and AZD4573 ex-
hibited potent antiproliferative activities in HCC cell lines including HuH7, HLE, and
HepG2, regardless of the levels of c-myc expression while inhibiting the downstream
signals of CDK9, such as the phosphorylation of RNA polymerase II. These 2 CDK9 in-
hibitors induced apoptosis in HCC cells and reduced the expression of antiapoptotic
proteins such as myeloid cell leukemia-1, survivin, BimEL, and the X-linked inhibitor of
apoptosis protein. Reduction of CDK9 expression through siRNA knockdown also re-
duced the phosphorylation of RNA polymerase II and the colony formations of HuH7
and HLE cells. In the xenograft studies, mice receiving either CDK9 inhibitor exhibited
a significantly lower tumor growth rate than did the mice receiving vehicles. In the or-
thotopic model, the HCC growth in mice receiving BAY1143572 also tended to be slow-
er than that in the control group. Overexpression of CDK9 in HuH7 cells reduced the
efficacy of both CDK9 inhibitors. Conclusions: We demonstrated the in vitro and in vivo
activity of CDK9 inhibition on multiple HCC cell lines. Our data support further clinical
development of CDK9 inhibitors as a treatment for HCC. Research Sponsor: Ministry of
Science and Technology, Taiwan.

426 Poster Session

Radio-immunotherapy for advanced HCC: A pilot study of irradiation dose.
First Author: Ting-Shi Su, Department of Radiation Oncology, Guangxi
Medical University Cancer Hospital, Nanning, China
Background: Preclinically, radiation therapy for tumors was well known to reverse the im-
munosuppressive state by reprograming the tumor microenvironment. The combination
of radiotherapy and immune checkpoint inhibitors (radio-immunotherapy) has renewed
interest in clinical practice, and different irradiation dose may contribute diversely to
immune response and abscopal effect. This pilot study aimed to assess the antitumour
activity of the anti-PD-1 inhibitor Camrelizumab combined with different irradiation
dose in patients with advanced hepatocellular carcinoma (HCC). Methods: Between
April 2020 and January 2021, 20 patients with advanced HCC were prospectively en-
rolled in this pilot study. Five patients were treatment-naive and 15 patients were diag-
nosis as progressive diseases after previous treatment. For each patient, one to 3
intrahepatic and/or extrahepatic lesions were selected to irradiate. Camrelizumab was
concurrently administered with 200mg on the first day of radiation and then every 3
weeks until disease progression, or unacceptable toxicity. Eligible patients were ran-
domly assigned to receive 3 irradiation doses: low-dose group of 30Gy/10 frac-
tions(3Gy/fx), intermediate-dose group of 40Gy/10 fractions (4Gy/fx), and high-dose
group of 50Gy/10 fractions (5Gy/fx). Results: Nine patients had intrahepatic lesions (8
of macrovascular invasion) and 11 had extrahepatic metastases. The median number of
treatment lines receiving immunotherapy of Camrelizumab was 2 (range 1-5). Enrol-
ment to the 30Gy group was halted after 2 patients due to the poor clinical response. Fi-
nally, 2, 11, and 7 patients received the irradiation dose of 30, 40, and 50Gy,
respectively. Twenty-eight selected lesions were irradiated (partial lesions in 12 patients
and all lesions in 8 patients). Grade 3 treatment-related adverse events were observed
in 4 patients, including 2 thrombocytopenia and 1 anaemia in the 40Gy group, and 1
anaemia in the 50Gy group. The median follow-up time was 12 months (range
7.0–18.0 months). There was a significant difference in PFS, but no difference in OS
between the three groups. The median, 6- and 12-months PFS for the 30, 40, and 50
Gy groups were 1.7 months, 0% and 0% vs. 4.0 months (95%CI 1.7-6.3 months),
27.3% and 18.2% vs. 7.8 months (95%CI 4.1-11.5 months), 57.1% and 38.1%, re-
spectively (P = 0.027). The median, 12-months OS were 11.4 months and 50% vs.
11.8 months and 34.6% vs. not reached and 66.7%, respectively (P = 0.229). The dis-
ease control rates were statistically different between the 30, 40, and 50Gy groups
(50% vs. 54.5% vs. 100%, P = 0.039), whereas objective response rates were not sig-
nificant different (0% vs. 45.5% vs. 71.4%, P = 0.123). Conclusions: Higher irradiation
dose with 50 Gy in 10 fractions plus Camrelizumab may augment the radio-immuno-
therapy activity in advanced HCC with favorable PFS. The present study offers guidance
for the dose selection of subsequent clinical trials. Clinical trial information:
ChiCTR2000032375. Research Sponsor: Cancer Precision Radiotherapy Spark Pro-
gram of China International Medical Foundation (2019-N-11-01), and Guangxi Natural
Science Foundation (2020GXNSFAA297171).

427 Poster Session

Efficacy of derazantinib in intrahepatic cholangiocarcinoma patients with
FGFR2 mutations or amplifications: Interim results from the phase 2 study
FIDES-01. First Author: Milind M. Javle, University of Texas MD
Anderson Cancer Center, Houston, TX
Background: Derazantinib, a potent anti- FGFR1-3 oral kinase inhibitor, has shown clini-
cally meaningful anti-tumor activity (21%), durable responses (median, 6.4 months),
and progression-free survival (median, 8.0 months) in patients (pts) with FGFR2 fusion
(FGFR2F)-positive intrahepatic cholangiocarcinoma (iCCA), and with a manageable tox-
icity profile. Herein, we report an interim analysis of the clinical efficacy data of dera-
zantinib for pts with iCCA harboring FGFR2 mutations or amplifications (FGFR2M/A), a
potential therapeutic option currently not addressed by FGFR inhibitors. Methods: Study
FIDES-01 enrolls in a dedicated cohort pts with FGFR2M/A+ advanced iCCA who re-
ceived previous chemotherapy. Pts receive 300 mg derazantinib daily until disease pro-
gression, death or intolerance. The primary endpoint is the proportion of pts alive and
free of disease progression at 3 months (PFS3; RECIST 1.1, central imaging review) us-
ing a Simon’s two-stage sample-size minimizing statistical design. The interim analysis
population comprises 23 pts dosed (intention to treat) who had at least one post-base-
line tumor assessment (or clinical progression, or died) by June 3, 2021, using investi-
gator assessments based on RECIST 1.1. Results: To date, 28 pts have been enrolled
and dosed. FGFR2M/A observed in these pts included missense point mutations (78%),
other short variants (11%) and amplifications (11%). Transition from stage 1 to stage 2
of the study was achieved earlier than planned after 8 (67%) of 12 pts were assessed as
PFS3 based on central imaging review. In 23 pts included in this interim analysis for ef-
ficacy, the best overall response (investigator assessment) was confirmed partial re-
sponse in two (8.7%) and stable disease in additional 15 pts (65.2%), resulting in a
disease control rate of 73.9% (95% CI, 51.6–89.8). Using Kaplan-Meier analyses, the
median PFS was 7.3 months (95%CI, 3.5–16.7) and the probability of being progres-
sion-free at 3 months and at 6 months were 76.3% (95%CI, 51.9–89.4) and 50.3%
(95%CI, 21.7–73.4), respectively. Clinically meaningful anti-tumor efficacy was ob-
served across all types of genetic aberrations. The safety profile of derazantinib in
FGFR2M/A+ iCCA pts was consistent with that previously reported for FGFR2F+ iCCA pts.
Conclusions: This interim data in study FIDES-01 suggest that derazantinib treatment
provides clinical benefit to pts with advanced iCCA harboring FGFR2M/A who progressed
after at least one line of standard chemotherapy. To our knowledge, this is the first re-
port of clinically meaningful anti-tumor efficacy in a prospectively planned cohort of
iCCA pts harboring FGFR2M/A. The study is ongoing to accrue 43 patients, assessing de-
razantinib as a therapeutic option for FGFR2M/A+ iCCA pts after disease progression on
first-line treatment. Clinical trial information: NCT03230318. Research Sponsor: Basi-
lea Pharmaceutica International Ltd.
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Early nivolumab addition to regorafenib in patients with hepatocellular
carcinoma progressing under first-line therapy (GOING trial), interim analysis
and safety profile. First Author: Marco Sanduzzi Zamparelli, BCLC group,
Liver Unit, Hospital Clinic of Barcelona, IDIBAPS, CIBERehd, University
of Barcelona, Barcelona, Spain
Background: Regorafenib (Rego) improves survival in patients with hepatocellular carcinoma (HCC)
(RESORCE trial) while nivolumab (Nivo) is also safe and active in terms of radiologic response (15-
20% objective response) in second-line. The GOING trial (NCT04170556) is an investigator-initiat-
ed phase I/IIa study assessing the safety of Rego plus Nivo in HCC patients who progress and toler-
ate sorafenib (Cohort A) or who discontinue atezolizumab plus bevacizumab (Cohort B). Methods:
Patients from cohort A receive Rego as monotherapy for the first 2 cycles (starting dose 160 mg/day,
3 weeks on/1 week off and adjusted for adverse events [AEs]) and Nivo is added at day 1 of cycle 3
(the first 10 patients at 3 mg/kg; since they did not present serious-AE (SAE), the final dose is 240
mg every two weeks). Treatment continues until unacceptable AEs, symptomatic tumor progression,
patient decision or death. Safety is measured by the rate of AEs, rate of treatment related-AEs (Tr-
AE), rate of AEs leading to treatment discontinuation and rate of death. Severity of AEs are evaluated
according to CTCAE v.5.0. A futility analysis using the non-binding Lan & DeMets beta-spending
functions with a boundary of p=0.814 is mandated when 32.8% of cohort A has data of tumor as-
sessment at least at week 16 by RECIST 1.1. Results: Fifty-one patients have been enrolled in cohort
A as of May 15, 2021. The first 30 (BCLC-C 73%) were considered in this safety analysis. All pa-
tients developed at least one AE, 29 (96.7%) had Tr-AEs of any grade and 10 (33.3%) had grade 3
(no grades 4 or 5 have been reported). Ten (33.3%) patients had a Rego-related AE, 4 (13.3%)
Nivo-related, and 4 (13.3%) Tr-AE grade 3 of special interest. The table describes the profile Tr-AE
occurring in > 10% of patients. Only 4 (13.3%) patients developed Tr-SAE, 3 (10 %) Rego-related
and 3 (10 %) Nivo-related. Four patients discontinued the study due to physician decision, 2 for
progression, and 2 for AEs (one related to study treatment). One patient had surgical resection after
treatment discontinuation and a complete necrosis was observed at pathology. Conclusions: The se-
quential combination of Rego-Nivo has a manageable safety profile. Less than one third of the pa-
tients developed grade 3/4 Tr-AE and there was no treatment-related death. Futility analysis allowed
to continuing recruitment. Clinical trial information: NCT04170556. Research Sponsor: Fundacio�
Clinic per la Recerca Biomedica de Barcelona., Pharmaceutical/Biotech Company.

Profile of Tr-AE occurring in > 10% in the first 30 included patients.
Any Grade Grade 3

Adverse Events Patients, n Patients, % Patients, n Patients, %

Hand-foot-skin reaction 17 56.6 3 10.0

Asthenia 13 43.3 - -

Diarrhea 11 36.7 1 3.3

Decreased Appetite 9 30.0 - -

Arterial Hypertension 9 30.0 2 6.7

Hypertransaminasaemia 9 30.0 1 3.3

Hyperbilirubinaemia 6 20.0 1 3.3

Aspartate Aminotransferase Increased 6 20.0 1 3.3

Abdominal Pain 6 20.0 - -

Dysphonia 5 16.7 - -

Alanine Aminotransferase Increased 4 13.3 - -

* None of these Tr-AE was grade 4- 5
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A phase 1 study of ABX196 in combination with nivolumab in patients with
previously treated hepatocellular carcinoma (HCC). First Author: Darren
Sigal, Department of Hematology and Oncology, Scripps Clinic and
Scripps MD Anderson Cancer Center, San Diego, CA
Background: ABX196, a synthetically modified a-galactosylceramide (a-GalCer), acti-
vates invariant NKT (iNKT) cells and produced anti-tumor activity in Hepa 106 xeno-
graft HCC models. Pre-administration of anti-PD1 antibodies prevented a-GalCer-
induced iNKT cell anergy and may also enhance iNKT cell-induced T cell response. We
report on a phase 1 study evaluating the combination of ABX196 plus nivolumab (N) in
HCC patients previously treated with at least 1 line of prior systemic therapy. Methods:
In a 3+3 dose escalation design, intramuscular ABX196 was dosed at 0.1, 0.2, or 0.4
mg 120 mins after N infusion on day 1 of every other 28-day cycle. N (240mg) was ad-
ministered intravenously on day 1 and 15 of each cycle. Key objectives were to assess
safety, MTD, and signs of clinical benefit. Study endpoints included incidence and se-
verity of AEs, laboratory parameters, DLTs, ORR, and PFS. Results: 10 patients (8
males, 2 females) were enrolled: median age, 66y (49-76y); median # of prior systemic
therapies, 2 (1-3), including 9 patients with prior immune checkpoint inhibitor (ICI)
therapy; median # of ABX196 doses, 2.5 (1-8). There were 76 AEs (95% G1/G2) and 1
non-treatment related SAE. Common non-serious AEs included diarrhea (6), malaise/fa-
tigue (6), AST/ALT increase (6), and only 1 injection site reaction. Maximum adminis-
tered dose was 0.4 lg; MTD not reached. Clinical benefit was observed in 5 patients
(50%) including 1 patient with a PR (ORR 10%) and 4 patients with SD (40%). Of
these 5 patients, 3 had viral hepatitis. Median PFS for all patients was 113.5 days (49-
450 days), but for those with clinical benefit it was 276 days (172-450 days). Conclu-
sions: ABX196 plus N was very well tolerated without any DLTs or treatment emergent
SAEs. In this small but heavily pre-treated HCC population, ABX196 plus N demon-
strated promising signals of clinical benefit, including in patients with previous ICI ther-
apy. These results support further clinical development of ABX196 in the front-line
HCC setting. Clinical trial information: NCT03897543. Research Sponsor: Abivax SA.

Patients experiencing clinical benefit.

Gender Age # of prior systemic
therapies

Prior
ICI?

Viral
hepatitis

Best
response

DOR PFS

M 76 3 Yes No PR 314 405

M 70 2 Yes Yes SD 450

M 68 2 Yes No SD 276

M 67 2 Yes Yes SD 241

M 65 1 No Yes SD 172
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Updated analysis with longer follow up of a phase 2a study evaluating
erdafitinib in Asian patients (pts) with advanced cholangiocarcinoma (CCA)
and fibroblast growth factor receptor (FGFR) alterations. First Author: Yin-
Hsun Feng, Division of Hematology and Oncology, Chi Mei Medical
Center, Tainan, Taiwan
Background: Pts with CCA progressing after first-line therapy have limited treatment options.
We report an updated analysis of the ongoing LUC2001 open-label, multicenter, phase 2a
study (NCT02699606) investigating the efficacy and safety of erdafitinib in Asian pts with ad-
vanced CCA and FGFR alterations who progressed after ≥1 prior systemic treatment. Methods:
Eligible adults (aged ≥18 years) received erdafitinib 8 mg once daily (QD) with pharmacody-
namically guided up-titration to 9 mg QD. The primary endpoint was objective response rate
(ORR; RECIST 1.1); secondary endpoints included best overall response (BOR), disease control
rate (DCR), duration of response (DOR), progression-free survival (PFS), overall survival (OS),
and safety. Survival estimates were determined by the Kaplan–Meier method. Results: Of 232
patients with CCA who underwent molecular screening, 39 (16.8%) had FGFR alterations (21
[9.1%] fusions and 19 [8.2%] mutations). Overall, 22 (9.5%) eligible pts (median age, 52
[range, 29–69] years) were enrolled and received treatment. Median follow-up was 22.4
(range, 2.3–47.0) months; median treatment duration was 6.2 (range, 1.5–35.6) months. All
22 pts received ≥1 line of prior systemic therapy and 12 (55.0%) pts had ≥2 prior lines of ther-
apy. The ORR was 40.9% (95% CI, 20.7%–63.6%) and median time to response was 1.8
(range, 1.5–5.6) months. Median DOR was 7.3 (95% CI, 3.7–17.5) months, median PFS was
5.6 (95% CI, 3.6–12.7) months, and median OS was 40.2 (95% CI: 9.9–not estimable)
months (Table). Responses were observed in 8/14 pts with FGFR fusions and 1/8 pts with
FGFR mutations and in pts who received 1 or ≥2 prior lines of therapy. All 22 pts had ≥1 treat-
ment-emergent adverse event (TEAE), the most common being dry mouth (15/22 [68.2%])
and stomatitis (14/22 [63.6%]). Grade ≥3 TEAEs occurred in 15/22 (68.2%) pts (11/22
[50.0%] were treatment related), of which the most common were stomatitis (3/22 [13.6%])
and alanine aminotransferase (ALT) increased (3/22 [13.6%]); 11/22 (50.0%) pts had ≥1 seri-
ous TEAE (1/22 [4.5%] pts had a serious treatment-related TEAE). A TEAE leading to death oc-
curred in 1 patient (sepsis; not treatment-related). Conclusions: Asian pts with advanced CCA
and FGFR alterations treated with erdafitinib had durable efficacy and a manageable safety pro-
file, supporting the earlier findings of erdafitinib benefit in this population. Clinical trial
information: NCT02699606. Research Sponsor: Janssen Research & Development.

Variable Total (N=22)

ORR (CR+PR), n (%) [95% CI]a 9 (40.9) [20.7–63.6]

DCR (CR+PR+SD), n (%) [95% CI]a 18 (81.8) [59.7–94.8]

BOR, n (%)

CR 1 (4.5)

PR 8 (36.4)

SD 9 (40.9)

PD 4 (18.2)

Median PFS (95% CI), months 5.6 (3.6–12.7)

Median OS (95% CI), months 40.2 (9.9–not estimable)

aCR/PR confirmed by repeat assessments ≥4 weeks from initial observation. CR, complete response; PD, progressive disease; PR, partial
response; SD, stable disease.
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Pattern and clinical significance of lymph node metastasis from
hepatocellular carcinoma. First Author: Byung min Lee, Yonsei University
Health System, Yonsei Cancer Center, Seodaemungu, South Korea
Background: We investigated clinical features and prognostic significance as well as the
significance of local treatment on LN metastasis from HCC. Methods: The patients diag-
nosed of HCC with LN metastasis from 2001 to 2019 were evaluated. The HCC was di-
agnosed using image study and serum tumor marker based on Korean Liver Cancer
Study Group guideline. The LN metastasis was diagnosed in accordance to diagnosis
criteria in imaging study. The pattern of LN metastasis was evaluated based on imaging
study and stratified by 3 groups: group A, regional LN metastasis group, group B, be-
yond regional intra-abdomen LN metastasis and group C, extra-abdomen LN metastasis
group. Results: A total of 852 patients were included. The local treatment of either re-
section or RT were performed in 265 patients (31.1%). The OS between 3 groups was
significantly different; the 1-year OS was 39.8%, 25.5% and 22.2% for group A, B and
C, respectively (p<0.001). The local treatment group presented favorable features in-
volving better liver function, controlled primary cancer and lesser extra-nodal metastasis
than no local treatment group (CP-A: 72.5% vs. 54.2%, control of primary cancer:
44.9% vs. 8.7%, extra-nodal metastasis: 85.3% vs. 52.1%, p<0.001). After propensi-
ty score matching (PSM), the features were well balanced between the two groups. The
OS was significantly better in the local treatment group even after PSM (1-year OS:
51.8% vs. 26.6%, p<0.001). Local treatment showed superior OS in both LN only me-
tastasis and LN plus extra-nodal metastasis (62.3% vs. 31.6% vs. 45.0% vs. 23.4%,
p<0.001). In LN only metastasis patients, the dynamics of disease progression showed
no difference between two groups (p=0.651). Conclusions: This study showed that the
survival and pattern of failure were significantly different depending on the location of
LN metastasis. In patients with regional LN metastasis, active local treatment would en-
hance the survival of patients. Research Sponsor: None.

105sHepatobiliary Cancer

Visit abstracts.asco.org and search by abstract for the full list of abstract authors and their disclosure information.

http://clinicaltrials.gov/show/NCT04170556
http://clinicaltrials.gov/show/NCT03897543
http://clinicaltrials.gov/show/NCT02699606
http://clinicaltrials.gov/show/NCT02699606
http://abstracts.asco.org


432 Poster Session

Efficacy and safety of anlotinib with or without PD-1 blockades in the
treatment of advanced primary hepatocellular carcinoma (HCC): A real-world
exploratory study. First Author: Xiao-Qi Chen, The First Affiliated Hospital
of Henan University of Traditional Chinese Medicine, Zhengzhou, China
Background: Half of the new cases and deaths of HCC was observed in China all over the
world in 2020. However, the prognosis of traditional treatments for patients (pts) with
HCC was dismal currently. Small-molecule anti-angiogenesis targeted drugs and PD-1
blockades were proved to demonstrate potential efficacy in advanced primary HCC. An-
lotinib was a novel oral multi-targeted tyrosine kinase inhibitor for tumor angiogenesis
and proliferation, which had been licensed for treatment of considerable malignancies
in China. However, the real-world evidence of anlotinib and PD-1 blockades in HCC was
still scanty currently. Consequently, the aim of this study was to investigate the efficacy
and toxicity of anlotinib with or without PD-1 blockades in the treatment of advanced
primary HCC in real-world. Methods: Pts with advanced primary HCC who received at
least 2 cycles of anlotinib (8~12mg, po, d1~14, q3w) were recruited in this study. Clin-
ical efficacy and survival data was summarized, adverse events were documented retro-
spectively. The tumor response was assessed by investigator according to RECIST
version 1.1 using CT scans. The primary endpoint was objective response rate (ORR),
secondary endpoints were disease control rate (DCR), progression-free survival (PFS),
overall survival (OS) and safety. Results: From Jul 2019 to May 2021, a total of 28 eligi-
ble pts were screened. Among them, 12 pts received anlotinib as first-line treatment, 9
pts as second-line treatment and 7 pts as third-line treatment and above. In best overall
response assessment, there were 5 CR (17.8%), 2 PR (7.1%), 13 SD (46.4%), 7 PD
(25.0%) and 1 NE (3.5%). ORR was 25.0% (95%CI: 10.7~44.9%) and DCR was
71.4% (95%CI: 55.3~86.8%). At the data cut-off date, 15 pts discontinued treatment
due to disease progression, the preliminarily prognostic results indicated that the medi-
an PFS of the 28 pts was 4.93 months (95%CI: 1.60~8.26), and the median OS was
13.21 months (95%CI: 10.77~15.65). Specifically, 14 pts combined with PD-1 block-
ades treatment, ORR was 28.6% (95%CI: 8.4~58.1%) and DCR was 71.4% (95%CI:
41.9~91.6%). The remaining 14 pts failed to receive PD-1 blockade combination ther-
apy with the ORR of 21.4% (95%CI: 4.7~50.8%) and DCR of 71.4% (95%CI:
41.9~91.6%). The safety profile suggested that the most common drug-related adverse
events were decreased appetite, fatigue, thrombocytopenia, hypertension, diarrhea,
anemia, hand-foot syndrome, proteinuria and bleeding. The common grade 3 adverse
event was bleeding (10.7%). Conclusions: Present study indicated that anlotinib-related
regimens in the treatment of advanced primary HCC exhibited potential efficacy and
manageable adverse events in real-world setting. The conclusion should be validated in
more pts included subsequently. Research Sponsor: None.
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Regorafenib in patients with unresectable hepatocellular carcinoma (uHCC)
in routine clinical practice: Exploratory analysis of overall survival (OS) in the
prospective, observational REFINE study. First Author: Richard S. Finn,
David Geffen School of Medicine at UCLA, Los Angeles, CA
Background: Regorafenib improved OS versus placebo in patients with uHCC who pro-
gressed on prior sorafenib in the RESORCE trial (Bruix J, 2017). An interim analysis of
the observational REFINE study supported the safety and effectiveness of regorafenib in
patients with uHCC in real-world clinical practice (Lim HY, 2021). Here we present an
exploratory analysis of OS in REFINE by prior treatment. Methods: REFINE is a multi-
center study that enrolled patients with uHCC for whom a decision to treat with regorafe-
nib is made by the treating physician prior to enrollment according to the local health
authority approved label. The primary objective of this study is safety, including the inci-
dences of treatment-emergent adverse events (TEAEs) and dose modifications due to
TEAEs (NCI-CTCAE v4.03). The secondary endpoints include OS, progression-free sur-
vival, and treatment duration. Results: Of the 1,031 patients enrolled, 1,008 were
evaluable for interim analysis. At baseline, median age was 66 years (range 21–94);
62% of patients were Barcelona Clinic Liver Cancer stage C; 62% had Child–Pugh A
disease; and 83% had an Eastern Cooperative Oncology Group performance status of 0
or 1. In total, 99% of patients received prior treatment: 96% had prior sorafenib, 9%
had ≥1 prior immunotherapy (most common: nivolumab [50%] and pembrolizumab
[21%]), and 6% had a multikinase inhibitor other than sorafenib (lenvatinib [62%]).
The majority of patients experienced TEAEs (91%) and drug-related TEAEs (73%). Me-
dian OS was 12.9 months (95% confidence interval [CI] 11.4, 14.6). Subgroup analy-
ses of OS by prior treatment are shown (Table). Conclusions: REFINE reflects the
changing treatment landscape and supports the safety and effectiveness of regorafenib
in real-world patients with uHCC who had prior systemic treatment other than sorafenib,
including immunotherapy. This interim analysis suggests that patients who received re-
gorafenib in the second line had longer OS than patients who received regorafenib in
the third line and beyond. Clinical trial information: NCT03289273. Research Sponsor:
Bayer.

Percentages may not sum to 100 due to rounding.

Prior treatment Regorafenib (N=1008), % Median OS, months (95% CI)

Prior treatment lines*
Second-line regorafenib (sorafenib–regorafenib sequence) 82 13.8 (12.2, 15.3)

Regorafenib in the third line and beyond 14 8.7 (7.4, 12.1)

Prior immunotherapy 9 10.2 (7.4, 15.2)

*1% of patients who had no prior treatment had a median OS of 6.7 months (95% CI 2.2, not evaluable); 2% of patients who had one
prior treatment other than sorafenib had a median OS of 18.8 months (95% CI 6.8, not evaluable).
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Phase Ib study of BI 836880 (VEGF/Ang2 inhibitor) plus ezabenlimab (BI
754091; anti-PD-1 antibody) in patients (pts) with advanced hepatocellular
carcinoma (HCC). First Author: Tim Meyer, Royal Free Hospital, London,
United Kingdom
Background: Combination of anti-VEGF compounds and immune checkpoint inhibitors
is an approved therapy across multiple solid tumors, including advanced HCC. This
phase Ib study (NCT03468426) is assessing BI 836880 (bispecific VEGF/Ang2 nano-
body) + ezabenlimab (anti-PD-1 antibody) in pts with advanced solid tumors. The rec-
ommended phase 2 dose (RP2D) of BI 836880 720 mg + ezabenlimab 240 mg given
IV every 3 weeks was determined in Part 1. In Part 2, RP2D was assessed in 7 expan-
sion cohorts. We report data from cohorts in HCC after prior sorafenib/lenvatinib
(cohort F) and untreated unresectable HCC (cohort G). Methods: Pts with locally ad-
vanced or metastatic HCC, Child-Pugh class A, not eligible for surgical or locoregional
therapies were enrolled. Cohort F enrolled pts who had progressed on or after first-line
treatment with sorafenib or lenvatinib or who had discontinued due to poor tolerability
after ≥2 weeks of treatment. Cohort G enrolled pts who had received no prior systemic
therapy for HCC. Treatment continued until disease progression, undue toxicity or con-
sent withdrawal. Primary endpoint is objective response rate (ORR) by RECIST 1.1. Re-
sults: As of Aug 2021, 30/31 pts have been treated in cohorts F/G: 87/77% male;
median age 65/64 yrs. Follow-up is ongoing in both cohorts. 9/19 pts in cohorts F/G re-
main on treatment; median (range) duration of treatment is 175 (42–532)/ 169
(42–336) days in cohorts F/G. All pts were evaluable for response in cohort F: confirmed
ORR to date is 40% (1 complete response; 11 partial responses [PRs]). Of 28 evaluable
pts in cohort G, confirmed ORR to date is 21% (6 PRs). 12 (40%) pts in cohort F and
18 (64%) in cohort G have stable disease. In cohort F, AEs were reported in 28 (93%)
pts, most frequently hypertension and proteinuria (each 30%). In cohort G, AEs oc-
curred in 26 (84%) pts, most frequently ascites (26%) and thrombocytopenia (19%).
24 (80%) pts in cohort F and 15 (48%) in cohort G had treatment-related AEs (TRAEs).
Most frequent TRAEs were proteinuria (27%), infusion-related reactions (IRRs) and hy-
pertension (each 20%) in cohort F, and hypertension (13%), IRRs, hypothyroidism and
diarrhea (each 10%) in cohort G. There were 3 pts with G5 AEs in cohort F (COVID-19
pneumonia [n = 1]; low Glasgow coma score and dyspnea [n = 1]; hepatic cirrhosis [n =
1]) and 1 G5 AE in cohort G (hepatic failure); none were considered related to treat-
ment. AEs leading to discontinuation occurred in 2 pts in cohort F (G3 hepatic encepha-
lopathy and G2 duodenal ulcer) and 3 in cohort G (G5 hepatic failure [n = 1]; G2 acute
kidney injury and G1 decreased appetite [n = 1]; G2 diarrhea [n = 1]). Conclusions: BI
836880 + ezabenlimab had a manageable safety profile and showed promising activity
in pts with untreated and second-line post-sorafenib/lenvatinib advanced HCC. Data
continue to mature, particularly in cohort G. Cohort F has been expanded by a further
30 pts. Clinical trial information: NCT03468426. Research Sponsor: Boehringer
Ingelheim.

435 Poster Session

Toripalimab plus bevacizumab as first-line treatment for advanced
hepatocellular carcinoma: A single-arm phase II study. First Author: Chunyi
Hao, Sun Yat-Sen Memorial Hospital, Sun Yat-Sen University,
Guangzhou, China
Background: Anti-PD-1/PD-L1 combining with antiangiogenic agents has showed en-
couraging anti-tumor efficacy for treating advanced hepatocellular carcinoma (HCC).
Toripalimab, a humanized monoclonal antibody against PD-1, has already been ap-
proved for melanoma, nasopharyngeal carcinoma and urothelial carcinoma in China.
Therefore, we aimed to assess the safety and efficacy of toripalimab plus bevacizumab
as a first-line treatment for unresectable HCC. Methods: This is a multicenter, single-
arm, open-label, phase II study. Patients with unresectable locally advanced or meta-
static HCC, BCLC stage C or B, Child-Pugh stage A, ECOG PS ≤ 1, at least one measur-
able lesion, no prior systemic therapy, were enrolled and treated with toripalimab
(240mg, IV, D1) plus bevacizumab (15 mg/kg, IV, D1) every 3 weeks as first-line treat-
ment until disease progression, unacceptable toxicity, or consent withdrawal. The pri-
mary endpoints were tolerability and objective response rate (ORR, per RECIST 1.1 by
investigators). The secondary endpoints included the ORR (per mRECIST by indepen-
dent review committee), the disease control rate (DCR) and progressive free survival
(PFS), DoR, time-to-progression (TTP), time-to-response (TTR) and OS. Tumor response
was assessed every 6 weeks. Results: As the data cut-off dateofJune 23, 2021,54 pts
were enrolled (males 48; median age 54 years [range 26-68]; ECOG PS 0-1; 87.0%
with HBV infection; 74.1% in BCLC stage C; 74.1% had received previous local treat-
ment). All pts received at least one cycle of toripalimab plus bevacizumab treatment
with median cycles 10 [range 1-18]. Among 52 evaluable patients, per RECIST v1.1,
ORR was 32.7% (17/52) with 1 CR and 16 PR, and DCR was 78.8% (41/52); per
mRECIST, ORR was 46.2% (95% CI: 32.2-60.5%) and DCR was 94.2% (95% CI:
84.1-98.8%). The median PFS was 9.9 months (95%CI: 5.5-11.0) and median OS
has not reached. Most treatment related adverse events (TRAEs) were grade 1-2. Grade
≥3 TRAEs occurred in 25.9% pts, SAEs occurred in 27.8% pts, and grade ≥3 irAEs oc-
curred in 11.1% pts. No treatment-emergent adverse event (TEAE) leading to death oc-
curred in the study. Conclusions: Toripalimab in combination with bevacizumab as first-
line treatment showed promising antitumor activity in patients with advanced HCC, and
a manageable safety profile. A randomized phase 3 trial of toripalimab plus bevacizu-
mab versus sorafenib (NCT04723004) are ongoing to further validate the efficacy of
combination as first-line treatment in advanced HCC patients. Clinical trial information:
NCT04605796. Research Sponsor: Shanghai Junshi Bioscience Co., Ltd.
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Safety and efficacy of durvalumab plus bevacizumab in unresectable
hepatocellular carcinoma: Results from the phase 2 study 22
(NCT02519348). First Author: Ho Yeong Lim, Samsung Medical Center,
Sungkyunkwan University, Seoul, South Korea
Background: The phase 2 Study 22 trial (NCT02519348) investigated durvalumab
(anti-programmed cell death ligand-1 [PD-L1] antibody) and tremelimumab (anti-cyto-
toxic T-lymphocyte associated antigen 4 antibody) as monotherapy, or durvalumab in
combination with tremelimumab or bevacizumab (anti-vascular endothelial growth fac-
tor [VEGF] antibody), for the treatment of patients with unresectable hepatocellular car-
cinoma (uHCC). Results of Study 22 that evaluated durvalumab and tremelimumab as
monotherapy or in combination were reported previously. PD-L1 inhibition plus VEGF
inhibition with bevacizumab may exhibit an additive effect to improve clinical activity.
Herein, we report results from a single-arm cohort of Study 22, evaluating durvalumab
plus bevacizumab as first-line treatment in patients with uHCC. Methods: Patients with
uHCC who had not received any prior systemic therapy were administered durvalumab
1120 mg plus bevacizumab 15 mg/kg once every 3 weeks. Adequate endoscopic thera-
py according to institutional standards was required for patients with a history of gastro-
intestinal bleeding for >12 months or those at high risk for esophageal varices. The
primary endpoint was safety. Secondary endpoints included confirmed objective re-
sponse rate (ORR; assessed by blinded independent central review [BICR] according to
RECIST v1.1), duration of response (DoR; RECIST v1.1 by BICR) and overall survival
(OS). Results: At the data cut-off (November 6, 2020), 47 patients were allocated to re-
ceive treatment. Median total treatment duration was 6.2 months (durvalumab) and 4.1
months (bevacizumab). Thirty-three (70.2%) patients experienced an adverse event
possibly related to treatment (TRAE). Grade 3 or 4 TRAEs occurred in 4 (8.5%) pa-
tients; serious TRAEs occurred in 5 (10.6%) patients, including gastric ulcer perfora-
tion, ascites, and liver tumor rupture, possibly related to bevacizumab, and raised
creatinine and pneumonitis, possibly related to durvalumab. There were 3 (6.4%) dis-
continuations and no deaths associated with TRAEs. Objective responses (RECIST 1.1
by BICR) were confirmed in 10 patients (ORR, 21.3%; 95% CI, 10.7–35.7); median
DoR (RECIST 1.1 by BICR) was not reached. Median OS was not reached (95% CI,
12.52 months–non-estimable). Conclusions: Durvalumab plus bevacizumab was well
tolerated and showed promising clinical activity in patients with uHCC. Durvalumab
with or without bevacizumab in combination with transarterial chemoembolization is be-
ing investigated as locoregional therapy in patients with HCC not amenable to curative
treatment in the phase 3 EMERALD-1 study (NCT03778957), and durvalumab with or
without bevacizumab is being investigated in patients with HCC at high risk of recur-
rence after curative treatment in the phase 3 EMERALD-2 study (NCT03847428).
Clinical trial information: NCT02519348. Research Sponsor: AstraZeneca.
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Nivolumab (NIVO) and drug eluting bead transarterial chemoembolization
(deb-TACE): Updated results from an ongoing phase 1 study of patients (pts)
with liver limited hepatocellular carcinoma (HCC). First Author: James J.
Harding, Department of Medicine, Memorial Sloan Kettering Cancer
Center, New York, NY
Background: TACE is a standard of care for liver limited HCC and impacts the immune microen-
vironment, potentially augmenting the effects of immune checkpoint inhibitors. Methods: This
is a multicenter phase 1 study of NIVO and deb-TACE in unresectable HCC pts and Child Pugh
A cirrhosis (NCT03143270). The primary objective is to assess safety. Secondary objectives in-
clude response rate by RECIST v1.1, progression-free and overall survival by Kaplan-Meier
methodology, and blood/tumor immune correlates. A 3 + 3 design with expansion cohort se-
quentially evaluates 3 cohorts of differing schedules of NIVO relative to deb-TACE. Deb-TACE
(75mg of doxorubicin) is administered on Day 0. NIVO is dosed at 240mg IV every 14 days for
1 year (Cohort 1: NIVO begins day +14 after deb-TACE; Cohort 2, interrupted NIVO dosing be-
gins at Day -28 but is held on the Day 0 then restarted on Day +14; Cohort 3, continuous NIVO
dosing begins on Day -28 without interruption). Results: As of September 2021, 19 pts were
treated [median 67 years (range: 54-78), male (80%), ECOG PS 0 (47%), Child Pugh A
(100%), 3 pts in each cohort 1 and 2, 13 pts in cohort 3]. No cases of treatment related liver
failure or Grade 5 adverse events (AEs) were observed. 1 DLT of Grade 3 transaminitis was ob-
served in cohort 3 and resolved without intervention and did not recur with drug rechallenge.
Median ALT at baseline, day 28, day 56, and end of treatment (EOT) were 27, 43.5, 36.5, and
29 U/L. Median bilirubin at baseline, day 28, day 56, and EOT were 0.6, 0.6, 0.5, and 0.6
mg/dL. Mean ALBI score at baseline (N=19) and EOT (N=14) were -2.75 ± 0.48 vs. -2.55 ±
0.50. The most common treatment-related AEs of any grade were fatigue (53%), ALT/AST in-
crease (42%), fever (37%), and pruritis (32%). The objective response rate by RECIST v 1.1
was 21% (Table). 5/19 pts remained on study with SD or better for ≥12 (range 12-43) months.
Updated survival analysis will be presented at the meeting; correlatives at a separate venue.
Conclusions: Nivolumab administered with deb-TACE is safe with antitumor activity. This study
provides a needed benchmark for the safety of embolization along with anti-PD1 therapy in liver
limited HCC. The clinical question of combining immunotherapy with embolization to improve
outcome over embolization alone remains investigational and several, pivotal, phase 3 studies
are ongoing. Clinical trial information: NCT03143270. Research Sponsor: Bristol Myers
Squibb.

Antitumor activity.

Cohort 1 (N =3) Cohort 1 (N=3) Cohort 2 (N=3) Cohort 3 (N=13) Total (N=19)

Confirmed RECIST v1.1 ORR 1 1 2 4 (21%)

Complete Response 0 0 0 0 (0%)

Partial Response 1 1 2 4 (21%)

Stable disease 2 1 8 11 (58%)

Progressive Response 0 1 0 1 (5%)

Not Evaluable * 0 0 3 3 (16%)

Response Duration (months) 43 23 13.5, 12+ N/A

Dose Limiting Toxicity 0 0 1 N/A

* 1 clinical progression; 2 awaiting first restaging
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A multicenter phase Ib/II study of liposomal-irinotecan, 5-fluorouracil (5-FU),
and leucovorin (LV) with nivolumab as second-line therapy for patients with
advanced biliary tract cancer (BilT-03). First Author: Vaibhav Sahai,
University of Michigan, Ann Arbor, MI
Background: Patients (pts) with advanced biliary tract cancers (BTC) have poor prognosis
despite systemic chemotherapy and treatment beyond first-line platinum doublet re-
mains largely investigational. The immunomodulatory properties of conventional cyto-
toxic therapy, particularly in regard to the upregulation of PD-L1 expression rendering
tumor cells less sensitive to T cell-mediated lysis, rapid emergence of chemotherapy re-
sistance, and known modest efficacy of single agent anti-PD-1 antibody in BTC provide
a rationale for combination chemoimmunotherapy. We conducted a multi-center, phase
Ib/II, single-arm study to investigate the role of liposomal-irinotecan, 5FU and LV in
combination with nivolumab as second-line therapy in pts with advanced BTC. Methods:
Key eligibility criteria include histologically confirmed unresectable or metastatic BTC
after progression or intolerance of first-line systemic therapy, measurable disease per
RECISTv1.1, ECOG PS 0-1, and absence of autoimmune disease or chronic steroid
use. The limited phase Ib portion evaluated 10 pts to determine the recommended
phase 2 dose (RP2D) based on the probability of dose-limiting toxicity (DLT) rate
<30% during days 1-29. Study treatment included 5FU 2400 mg/m2 over 46 hrs, LV
400 mg/m2, liposomal-irinotecan 70 mg/m2 at dose level 0 along with nivolumab 240
mg every 2 wks for up to 2 yrs in absence of disease progression or unacceptable toxici-
ty. The primary endpoint was median progression-free survival (PFS) rate with an alter-
native and null hypothesis of 5.0 mo and 2.9 mo (two-sided alpha 0.05, power 80%),
respectively. Secondary endpoints included best overall response rate (ORR) per im-
mune related (ir)RECIST, median overall survival (OS), 75th percentile estimates of PFS
and OS, and safety. Exploratory objectives include biomarker analysis using include tar-
geted panel exome/transcriptome and immune cell subsets in tissue. Results: 30 eligi-
ble pts (60% men, 83% Caucasian) including 10 pts in phase Ib and 20 pts in phase II
with a median age of 63.5 yrs (range 36-75) were enrolled across 4 US sites between
June 2019 and July 2021. In phase Ib, one pt experienced DLT (grade 3 enterocolitis);
RP2D was confirmed at dose level 0. All 30 pts were included in study reported out-
comes with a median follow-up time of 10.7 mo. Median PFS was 4.2 mo (95% CI,
1.9-10.2) and failed to reject the null hypothesis. Median OS was 7.5 mo (95% CI,
5.8-21.4). The 75th percentile estimates for PFS and OS are 10.2 mo (95% CI, 5.4-
NE) and 21.4 mo (95% CI, 7.8-21.4). ORR estimates and toxicity data are pending
and will be presented at the meeting. Conclusions: The observed median PFS is insuffi-
cient to reject the null hypothesis. The 75th percentile estimates for PFS and OS are
suggestive of prolonged benefit with chemoimmunotherapy in a small fraction of pa-
tients with BTC. Clinical trial information: NCT03785873. Research Sponsor: Ipsen Bi-
opharmaceuticals, Pharmaceutical/Biotech Company, University of Michigan Rogel
Cancer Center.
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Varlitinib in combination with gemcitabine and cisplatin for treatment-naïve
advanced biliary tract cancer. First Author: Do-Youn Oh, Seoul National
University Hospital, Seoul, South Korea
Background: Standard first-line treatment for advanced biliary tract cancer (BTC) with
gemcitabine plus cisplatin confers only modest benefits (objective response rate [ORR],
26%; Valle et al. N Engl J Med 2010;362:1273-1281) and patient prognosis is poor.
Therefore, new first-line strategies are urgently required. Human epidermal growth fac-
tor receptor (HER) tyrosine kinases are commonly overexpressed in BTC. Varlitinib is a
reversible small molecule pan-HER inhibitor. Methods: This was a multicentre, phase
1B/2 study in patients with advanced BTC who had not received prior systemic therapy.
Using a modified 3+3+3 escalation design in phase 1B, patients received oral varlitinib
twice daily (BID) every day (starting dose 200 mg BID) plus gemcitabine/cisplatin on
Days 1 and 8 in a 3-week cycle. The primary objective was to determine the maximum
tolerated dose (MTD) and safety profile of varlitinib in combination with gemcitabine
plus cisplatin. Patients were evaluable for MTD if they had varlitinib treatment compli-
ance of ≥80% and received 2 doses of chemotherapy in Cycle 1, or if they experienced
a dose-limiting toxicity (DLT) in Cycle 1. Preliminary efficacy was a secondary objective.
Results: Overall, 23 patients were enrolled in Korea (3 sites), Singapore (1 site), and Tai-
wan (1 site). Patient characteristics at baseline: male, 52%; median (range) age, 66
(47-82) years; ECOG PS, 0 (43%)/ 1 (57%); primary tumor site, intrahepatic bile duct
(43%)/ extrahepatic bile duct (22%)/ gallbladder (22%)/ ampulla of Vater (13%). In to-
tal, 11 and 12 patients were included in the varlitinib 200 mg and 300 mg cohorts, of
whom 9 and 7 were evaluable for MTD, respectively. DLTs were observed in 2 patients
in the 200 mg cohort. Prior to study termination, the 300 mg dose was being assessed
with 1 patient experiencing a DLT. In the overall population (n = 23), 36% of patients
in the 200 mg cohort and 67% in the 300 mg cohort had at least one grade ≥3 treat-
ment-related adverse event. Grade ≥3 treatment-related investigations abnormalities
and blood and lymphatic system disorders were reported in 27% and 18% of patients
in the 200 mg cohort, and 25% and 25% of those in the 300 mg cohort, respectively.
Among all 23 patients, 8 had a partial response and 12 had stable disease for ≥12
weeks, giving an ORR of 35% and a disease control rate of 87%. The median (Q1-Q3)
duration of objective response was 4.0 (2.8-11.0) months. At the time of analysis, 17
patients had progression events and 6 were censored. The median (Q1-Q3) progression-
free survival was 6.8 (5.1-10.7) months. Conclusions: Varlitinib combined with gemcita-
bine plus cisplatin was well tolerated and associated with preliminary anti-tumor activity
in patients with treatment-naïve advanced BTC. Clinical trial information:
NCT02992340. Research Sponsor: ASLAN Pharmaceuticals Pte. Ltd.

107sHepatobiliary Cancer

Visit abstracts.asco.org and search by abstract for the full list of abstract authors and their disclosure information.

http://clinicaltrials.gov/show/NCT02519348
http://clinicaltrials.gov/show/NCT03143270
http://clinicaltrials.gov/show/NCT03785873
http://clinicaltrials.gov/show/NCT02992340
http://clinicaltrials.gov/show/NCT02992340
http://abstracts.asco.org


440 Poster Session

Indirect treatment comparison of futibatinib with chemotherapy and
pemigatinib in cholangiocarcinoma with FGFR2 fusions/rearrangements.
First Author: Mitesh J. Borad, Mayo Clinic, Phoenix, AZ
Background: Futibatinib, an irreversible FGFR1–4 inhibitor, is being investigated for the
treatment of advanced intrahepatic cholangiocarcinoma (iCC) with FGFR2 fusions/rear-
rangements. We conducted an indirect treatment comparison to evaluate efficacy out-
comes with futibatinib for advanced iCC patients from the FOENIX-CCA2 trial
(NCT02052778) relative to published data for chemotherapy and FGFR inhibitors.
Methods: A systematic literature review was conducted to identify clinical trials for
FGFR inhibitors published 01/2015-02/2021, with additional targeted searches for
chemotherapy data. A simulated treatment comparison was conducted using individual-
level patient data from FOENIX-CCA2 and published aggregate data from comparator
trials, applying regression models to adjust for between-trial differences in baseline
characteristics. Population-adjusted Cox regression models were used for base case
time-to-event outcomes (progression-free survival [PFS], overall survival [OS], duration
of response [DOR]) and binomial-logistic regressions for binary outcomes (objective re-
sponse rate [ORR]). Results: Two studies of FGFR inhibitors among previously treated
patients with FGFR2 fusions/rearrangements were identified with sufficient data for
analysis: FOENIX-CCA2 (n=103) and FIGHT-202 (n=107, pemigatinib). Two studies
were identified for chemotherapy in this setting (an analysis of prior systemic therapy in
the FIGHT-202 cohort [n=53] and a natural history study using a clinicogenomic data-
base [n=71]). Comparisons of futibatinib with chemotherapy showed significantly lower
risk of progression or death with futibatinib (table). Comparisons of futibatinib with pe-
migatinib showed similar outcomes between treatments (table), however, there was a
numerical advantage for futibatinib in all efficacy parameters. Conclusions: Data suggest
that futibatinib provides longer survival vs chemotherapy among previously treated ad-
vanced iCC patients with FGFR2 fusions/rearrangements. No statistically significant dif-
ferences were observed in efficacy outcomes between futibatinib and pemigatinib,
although numerical trends favored futibatinib. Molecular detail such as improved activi-
ty against co-mutated tumours and resistance mutations may explain such trends.
Research Sponsor: Taiho Oncology, Inc.

Population-adjusted comparisons of efficacy outcomes.

PFS, HR (95% CI)a OS, HR (95% CI)a ORR, odds ratio (95% CI)b DOR, HR (95% CI)a

Futibatinib vs. chemotherapy
Unadjusted 0.40 (0.27-0.59)* 0.53 (0.35-0.81)* - -

Adjusted 0.53 (0.33-0.86)* 0.49 (0.31-0.79)* - -

Futibatinib vs. pemigatinib

Unadjusted 0.81 (0.58-1.14) 0.90 (0.59-1.35) 1.32 (0.76-2.31) 0.73 (0.40-1.33)

Adjusted 0.89 (0.62-1.29) 0.83 (0.51-1.36) 1.43 (0.78-2.65) 0.75 (0.37-1.51)

*p≤0.01. aValues <1 favor futibatinib; bValues >1 favor futibatinib. HR, hazard ratio; CI, confidence interval
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Clinical results of dynamic tumor-tracking stereotactic body radiotherapy
with real-time monitoring for liver tumors using a gimbal-mounted linac: A
multi-institutional phase II study. First Author: Yusuke Iizuka, Department
of Radiation Oncology and Image-applied Therapy, Kyoto University
Graduate School of Medicine, Kyoto, Japan
Background: Dynamic tumor-tracking (DTT) stereotactic body radiotherapy (SBRT) with
real-time monitoring for liver tumors using a gimbal-mounted linac can decrease the
normal liver dose and planning target volume (PTV) without sacrificing the target dose.
We hypothesized that this method would yield excellent tumor control comparable to
that by the conventional SBRT. We conducted a multi-institutional prospective phase II
study to evaluate the safety and efficacy of DTT-SBRT for liver tumors (UMIN-CTR,
UMIN000017886). Methods: The main eligibility criteria were as follows: (1) < 4 liver
tumors; (2) technical difficulties with percutaneous ablation therapies, inoperable le-
sions, or patient refusal to undergo surgery; (3) Eastern Cooperative Oncology Group
performance status of 0–2; (4) Child-Pugh score of ≤8; and (5) respiratory motion of
≥10 mm. The primary endpoint was the local control rate (LC) at 2 years (expected end-
point: > 90%), and the secondary endpoints were overall survival rate (OS), progres-
sion-free survival rate (PFS), and treatment-related toxicity. We performed DTT-SBRT
with 40 Gy in 5 fractions prescribed to the PTV D95, and a maximum dose of 55�58
Gy using 7–9 static non-coplanar ports of the 6-MV beam was applied. The Kaplan-Me-
ier analysis was performed to estimate the OS and LC. Treatment-related toxicity was
scored according to the Common Terminology Criteria for Adverse Events v.4.0. Results:
Forty-eight patients (48 tumors) were registered from four institutes and successfully
treated between September 2015 and March 2019. Their median age was 74 years
(range, 52–97). Thirty-nine tumors were hepatocellular carcinomas, and nine were met-
astatic liver tumors. The median tumor size was 5.8 ml (range, 0.7–64.1). At the time
of data cutoff on March 31, 2021, the median follow-up period was 36.5 months
(range, 3.0–62.4). The 2-year LC was 98.0%. Two-year OS and PFS were 88.8% and
55.1%, respectively. Recurrences were observed in 33 patients (68.5%). One patient
(0.2%) had local recurrence, 30 (62.5%) developed new hepatic lesions outside of the
irradiation field, and 9 (18.8%) had distant metastases. Grade 3 adverse events were
observed in seven patients, including elevation of liver or biliary enzyme levels and he-
matopoietic adverse events. No treatment-related toxicity of grade 4 or higher was ob-
served. Conclusions: Employing DTT-SBRT to treat liver tumors resulted in excellent LC
with acceptable incidence of adverse events. This method will be a promising alterna-
tive therapy for patients who cannot receive surgery or percutaneous ablation therapy.
To the best of our knowledge, this is the first phase II trial evaluating DTT-SBRT for liver
tumors. Clinical trial information: UMIN000017886. Research Sponsor: Japan Agency
for Medical Research and Development.
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Downstaging radiotherapy and surgical transformation for initially
unresectable or borderline resectable hepatocellular carcinoma: A phase II
study. First Author: Ting-Shi Su, Department of Radiation Oncology,
Guangxi Medical University Cancer Hospital, Nanning, China
Background: Downstaging radiotherapy provide patients with initially unresectable
or borderline resectable hepatocellular carcinoma (HCC) a chance to receive con-
version curative resection. This study intended to prospectively evaluate the effi-
cacy and toxicities of downstaging radiotherapy for HCC with macroscopic
vascular invasion. Methods: From March 2018 to May 2020, 30 HCC patients
with macroscopic vascular invasion were prospectively treated with transcatheter
arterial chemoembolization combined with radiotherapy (n = 24) or radiotherapy
alone (n = 6). The primary study endpoint was overall survival (OS). The second-
ary study endpoints were progression free survival (PFS), downstaging success
rate, and surgical conversion rate. Adverse events were assessed. Results: The fol-
low-up time of the entire cohort was 24 months. The median OS of the entire co-
hort was 22.0 months, 12-, and 24- months OS was 60.0% and 47.8%,
respectively. The median PFS was 13.0 months, 12-, and 24-months PFS was
53.3% and 27.0%, respectively. During downstaging window phase within 3-6
months, 22 patients were evaluated as downstaging success by clinical imaging.
Among them, 9 patients underwent R0 radical hepatectomy and 13 patients re-
fused surgical treatment, yielding a downstaging success rate of 73.3% (22/30
patients) and a surgical conversion rate of 30.0% (9/30 patients). Of the patients
who underwent surgery, 4 patients (44.4%) experienced ≥ grade 4 postoperative
complications, including 2 (22.2%) with gastrointestinal bleeding and 2
(22.2%) with bile leakage. Conclusions: For unresectable or borderline resectable
HCCs complicated with macroscopic vascular invasion, high-dose radiotherapy-
based treatment provided favorable downstaging efficacy, surgical conversion
rate, and survival outcomes. Clinical trial information: ChiCTR1800015350.
Research Sponsor: Other - Cancer Precision Radiotherapy Spark Program of China
International Medical Foundation (2019-N-11-01).
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A retrospective single centre study exploring the efficacy of sequential
tyrosine kinase inhibitors (TKI) in patients with hepatocellular cancer. First
Author: Catherine Roberts, Barts Health, London, United Kingdom
A retrospective single centre study exploring the efficacy of sequential tyrosine-kinase
inhibitors (TKI) for patients with hepatocellular carcinoma. Background: Hepatocellular
carcinoma (HCC) is the third most common cause of cancer mortality. In the UK pa-
tients with advanced or intermediate disease despite locoregional treatments are offered
a tyrosine-kinase inhibitor (TKI). Sorafenib (SOR) remains the approved first-line
choice, with lenvatinib (LEN) and regorafenib (REG) used as either alternative first line
or second line therapies, respectively. Previous studies have shown increased overall
survival when comparing a single drug to placebo; however few have studied outcomes
for patients treated with one or more TKIs. Methods: Data was collected from patients
who received TKI therapy for HCC between January, 2016 and September, 2020, with-
in the Barts Health NHS Trust, London. The Electronic Medical Record system was
used to gather information pertaining to treatment. The non-parametric Pearson correla-
tion coefficient was calculated using IBM SPSS software to explore the duration of TKI
therapy and overall survival. Results: 64 patients were included in the cohort, 17%
(n=11) female, 83% (n=53) were male. Median age was 68 years (range 38 - 92 years)
and median survival from diagnosis was 18 months (range 4 - 106 months). 51 patients
received one TKI, 12 patients received two and 1 patient received three sequential TKIs
There was no significant correlation between the number of cycles of SOR or LEN re-
ceived and overall survival (p = 0.387), but there was a statistically significant correla-
tion in the group of patients who received SOR and then REG (rs = 0.973, p = 0.000).
There was also a statistically significant correlation (rs = 0.360, p = 0.004) between the
cumulative number of cycles of TKI treatment and overall survival for all patients (i.e.
SOR only, LEN only and those who received more than one TKI). Conclusions: Our analy-
sis suggests that across the cohort, a longer duration of TKI treatment (measured in
cycles) may be associated with increased overall survival for patients with advanced
HCC. Further data is required to explore the impact on quality of life during therapy.
Research Sponsor: None.

Treatment outline for patient cohort (N = 64).

Treatment outline
Number of patients

(% of cohort) Median duration of treatment (range) Median overall survival (range)

SOR only 36 (56.2%) 3.5 cycles (0.5 - 38) 18 months (4 – 106 months)

SOR then REG 9 (14.1%) 16 cycles (4 – 37) 23 months (9 – 59 months)

SOR then LEN 3 (4.7%) 3.5 cycles (2 – 13) 37 months (23 – 88 months)

SOR then LEN then REG 1 (1.6%) 7 cycles (n/a) 49 months (n/a)

LEN only 15 (23.4%) 2 cycles (0.5 - 14) 14 months (4 – 51 months)

Key: SOR = Sorafenib, LEN = Lenvatinib, REG = Regorafenib. Treatment duration measured to the nearest 0.5 cycles.
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Pembrolizumab (PEM) plus granulocyte macrophage colony stimulating
factor (GM-CSF) in advanced biliary cancers (ABC): Final outcomes of a
phase 2 trial. First Author: Robin Kate Kelley, University of California,
San Francisco, San Francisco, CA
Background: Immune checkpoint inhibitors (ICI) have limited activity as monotherapy in
unselected patients with ABC; the objective response rate (ORR) of PEM was 5.8% in
the multicenter phase 2 KEYNOTE-158 trial. GM-CSF modulates immune cells includ-
ing monocytes and the innate immune response and has demonstrated safety and pro-
longed survival (OS) in combination with ipilimumab in melanoma. This phase 2 trial
was designed to evaluate the efficacy and safety of PEM in combination with GM-CSF in
ABC. Methods: Single-center, phase 2 trial with Simon’s 2-stage design and expansion
cohort (EC) (NCT02703714). Key eligibility: ABC with progression/intolerance on ≥ 1
standard therapy, no prior ICI, bilirubin ≤1.5xULN. Treatment: PEM 200 mg IV Q21
days plus 2 cycles of GM-CSF 250 mg SC D1-14 Q21 days in cycles 2 and 3 (Stage 1
and EC) or in cycles 1 and 2 (Stage 2). Primary endpoint was objective response rate
(ORR) by RECIST 1.1, H0 5% vs. H1 20%. Key secondary endpoints were safety, pro-
gression-free survival (PFS), OS, PD-L1 expression. Exploratory endpoints included rela-
tionship between efficacy outcomes and anatomic subsite, risk factors, and tumor
genotype. Results: Overall, 42 patients enrolled between 5/2016-12/2019: n = 9 in
Stage 1, n = 18 in Stage 2, and n = 15 in EC. Overall: median age 61; female 67%; in-
trahepatic (ICC) 67%, extrahepatic (ECC) 26%, gallbladder (GBC) 7%; stage IV 90%;
hepatitis B/C virus positive (HBV/HCV+) 24%; microsatellite instability (MSI-H)/stable
(MSS)/unknown n = 1/35/6. Immune-related (ir)AE occurred in 69%, grade 3/4 treat-
ment-related (tr)AE in 10%, all-cause serious (S)AE in 36%, and trSAE in 7%. ORR
was 12% (95% CI: 4, 26), with median PFS of 63 days (95% CI: 55, 125), PFS at 6
months in 27% (95% CI: 14, 43), and median OS 3of 93 days (95% CI: 243, 573).
There was no significant difference in ORR, PFS, or OS by anatomic subsite or tumor
PD-L1 expression; HBV/HCV+ showed trends toward higher ORR (30% vs 6%, p =
0.08) and longer median PFS (276 vs 63 days, p = 0.06) and OS (1033 vs 323 days,
p = 0.052). Conclusions: The combination of PEM plus GM-CSF was safe and well-toler-
ated with higher ORR than expected for PEM monotherapy in a predominantly MSS
ABC population but did not meet target ORR threshold for efficacy. ORR and median
PFS and OS were highest in patients with underlying HBV or HCV infection. Immune
profiling of on-treatment biopsies and peripheral blood are ongoing to ascertain influ-
ence of both PEM and GM-CSF on circulating and tumor immune microenvironment.
Clinical trial information: NCT02703714. Research Sponsor: Merck, Pharmaceutical/
Biotech Company, U.S. National Institutes of Health.
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Updated results of the phase II ALTER-H004: Anlotinib combined with TACE
as adjuvant therapy in hepatocellular carcinoma patients at high risk of
recurrence after surgery. First Author: Zheng Wu, First Affiliated Hospital
of Xi’an Jiaotong University, Xi’an, China
Background: Hepatocellular carcinoma (HCC) is one of the most common malignan-
cies worldwide and a leading cause of tumor related death. Hepatectomy is consid-
ered to be the main radical treatment for HCC. However, the high recurrence rate
remains a major challenge. Adjuvant therapy to effectively reduce recurrence is par-
ticularly important for patients (pts) with high recurrence factors. Transarterial che-
moembolization (TACE) as adjuvant therapy for pts with high recurrence risk factors
after hepatectomy is recommended in several guidelines, but the effect is still un-
satisfactory. Here, we updated the results of ALTER-H004 which aimed to evaluate
the efficacy and safety of anlotinib as maintenance adjuvant treatment following in-
ductional TACE in pts with HCC. Methods: Pts with histologically confirmed HCC
and undertook hepatectomy within 1-2 months will be recruited in this study. The
recruited pts who did not recieve any previous tumor-related treatment must have
any of the following high risk factors: ≥5 cm and < 10 cm of tumor diameter, tumor
number ≥3, tumor microvascular invasion M1 or M2, portal vein tumor thrombus re-
section (Cheng’s classification I/II). Eligible pts received conventional TACE treat-
ment with pirarubicin and platinum within 1-2 months after hepatectomy. On the
4th day after TACE treatment, oral anlotinib (12mg, qd, 2 weeks on 1 week of) was
given until disease recurrence or unacceptable toxicity. The calculated sample size
was 48. The primary endpoint was disease free survival (DFS). Secondary endpoints
were 1-year DFS rate, time to recurrence and safety. Results: As of September 14,
2021, 24 pts were enrolled and 23 pts received at least once tumor assessment.
According to RECIST 1.1, 17 of 24 did not progress were still on treatment and 5
relapsed. One withdrew the consent and 1 discontinued because of intolerable ad-
verse events. The longest duration of treatment is 15.24 months. The DFS were not
mature and the 6-month DFS rates were 75.11% (95% CI: 46.28~89.91). 12 of
24 pts (50.0%) experienced treatment-related adverse events (TRAEs). Grade 3
TRAEs occurred in 4 pts (16.7%) included hypertension (29.2%), hyperbilirubine-
mia and hematologic toxicities. No grade 4 or 5 TRAEs occurred. Conclusions: Pre-
liminary results suggested that anlotinib combined with TACE as adjuvant therapy
in HCC pts at high recurrence risk exhibited encouraging efficacy and manageable
adverse events, which should be validated in more pts consecutively. Clinical trial
information: NCT04213118. Research Sponsor: Chia Tai Tianqing Pharmaceutical
Group Co.,Ltd.
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Updated results of the phase II ALTER-H003 trial: Anlotinib plus toripalimab
as a first-line treatment for patients with unresectable hepatocellular
carcinoma. First Author: Haifeng Lin, The Second Affiliated Hospital of
Hainan Medical University, Haikou, China
Background: The combination therapies of anti-angiogenic with anti-PD-1/L1 agents
have shown superior efficacy over sorafenib in the first-line treatment for uHCC. Anloti-
nib, a multi-targeted tyrosine kinase inhibitor that targets VEGF receptors 1/2/3, FGF re-
ceptors 1-4, PDGF receptors a and b, and c-kit, is approved for treatment of several
malignancies in China. Toripalimab is a humanized lgG4 mAb against PD-1. Prelimi-
nary results demonstrated good efficacy and tolerable safety of the combined regimen.
Here we updated the results with more enrolled patients and longer follow-up duration.
Methods: This single arm, multicenter, phase II trial of ALTER-H003 was planned to en-
roll 30 pts without prior systemic treatment to receive anlotinib (12 mg, p.o., qd, d1-
14, q3w) and toripalimab (240 mg, iv, d1, q3w) until disease progression or unaccept-
able toxicity. Primary endpoint was ORR according to mRECIST and irRECIST. Second-
ary endpoints included PFS, OS, DCR, DoR and safety. Results: By the cutoff date of
September 18, 2021, 31 pts were enrolled and treatment duration ranged from 0.23+
to 14.65+ months. Among 26 evaluable pts, the confirmed ORR and DCR according to
mRECIST was 34.6% (95% Cl 17.2%-55.7%) and 92.3% (95% Cl 17.2%-55.7%),
respectively. The DoRs ranged from 1.38 month to 9.69 month. The preliminary medi-
an PFS was 10.2m (95% Cl 6.1-14.3) and the median OS have not reached yet. 28 of
31 pts (90.3%) occurred treatment-related adverse events (TRAEs). Grade 3-5 TRAEs
were recorded in 14 pts (45.2%). Immune-Related TRAEs (irTRAEs) occurred in 21 pts
(67.7%), while 5 patients (16.1%) had grade 3-5 irTRAEs. The most common grade 3
TRAEs included hypertension (n = 3, 9.7%), hand-foot skin reaction (n = 2, 6.5%), ar-
thralgia (n = 2, 6.5%), total bilirubin increased(n = 2, 6.5%) and fatigue (n = 2, 6.5%).
The grade 3 irTRAEs were total bilirubin increased (n = 2, 6.5%), AST increased (n = 1,
3.2%), fever (n = 1, 3.2%), arthralgia (n = 1, 3.2%) and fatigue (n = 1, 3.2%). No
grade 4 TRAEs occurred.1 patient had an irTRAE that led to death (immune-related
pneumonitis). Conclusions: This combination therapy of anlotinib plus toripalimab in
the first-line treatment for uHCC yielded satisfactory anti-tumor efficacy and manage-
able toxicity. The study is still ongoing and detailed data will be presented. Clinical trial
information: ChiCTR1900028295. Research Sponsor: None.
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The therapeutic strategy for choosing lenvatinib in systemic therapy for
unresectable hepatocellular carcinoma. First Author: Kaoru Tsuchiya,
Department of Gastroenterology and Hepatology, Musashino Red Cross
Hospital, Tokyo, Japan
Background: In systemic therapy for unresectable HCC, atezolizumab plus bevacizumab
is recommended as first-line, and there are no established strategies after the immuno-
therapy. Lenvatinib (LEN) showed a high radiological response rate both in clinical trials
and real-world practice, while it was reported that age and ALBI grade 2 were associated
with the discontinuation of LEN. The aim of this study is to investigate the best candi-
dates for LEN therapy by using clinical variables. Methods: A total of 104 patients who
received LEN at our institution between Apr 2018 and Feb 2021 was enrolled. The risk
factors associated with overall survival (OS) and progression-free survival (PFS) were an-
alyzed by a Cox proportional hazard model. Results: The median observation period was
12.8 months, and the median duration of LEN was 4.5 months. The median age was
74 years, and 90 patients were Child-Pugh A. BCLC stage B patients were 43%, and
median AFP was 172 ng/mL. The median OS and PFS were 17.9 and 6.2 months. In
this study, 72 patients received LEN as the first line. In a multivariate analysis of first-
line patients, ECOG PS≥1, modified ALBI 2b or 3, AFP≥400 ng/mL, the existence of
major vascular invasion (MVI), and neutrophil to lymphocyte ratio (NLR)≥2.8 were sig-
nificant risk factors associated with OS and PFS. The median OS in patients with 0-1
risk factor (n = 33) was significantly longer than the patients with 2-5 risk factors (n =
39) (22.3 vs. 16.7 months, p <.0001). The median PFS in patients with no risk factor
(n = 10) was 13.8 months, while the median PFS was 4.8 months in the patients with
≥2 risk factors. Among 28 patients without MVI and treated with LEN as second or later
line, the median OS of the patients with 0-2 risk factors was significantly longer than
those with 3-4 risk factors (21.7 vs. 7.7 months p = 0.0008). The median PFS in pa-
tients with 0-1 risk factor was 14.7 months, even though they had an experience of sys-
temic therapy. Conclusions: LEN is strongly recommended to the patients with ECOG
PS0, modified ALBI 1 or 2a, AFP < 400ng/mL, no MVI, and low NLR (< 2.8). When
the patients would fulfill all these conditions, the median OS and PFS is over 20 and 12
months, both in patients with and without experience of systemic therapy. Research
Sponsor: None.
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Association of early alpha-fetoprotein response with survival in patients with
HBV-related hepatocellular carcinoma receiving lenvatinib. First Author:
Nanya Wang, The First Hospital of Jilin University, Jilin, China
Background: Lenvatinib is a standard first-line treatment for unresectable hepatocellular
carcinoma (uHCC). We assessed the value of early alpha-fetoprotein (AFP) response for
predicting clinical outcomes to lenvatinib treatment in patients with HBV-related uHCC
and elevated AFP levels. Methods: This was a retrospective analysis of the medical re-
cords of consecutive patients with HBV-related uHCC and baseline AFP levels ≥20 ng/
ml who received lenvatinib for > 1 month at The First Hospital of Jilin University be-
tween November 2018 and May 2021. Early AFP response was defined as a > 20% de-
crease in AFP serum level from baseline after 4 weeks of lenvatinib treatment. We
evaluated radiological response using Response Evaluation Criteria in Solid Tumors
(RECIST) v1.1, as well as progression-free survival (PFS), and overall survival (OS) in
AFP responders and non-responders. Potential prognostic factors for PFS and OS were
assessed using univariate and multivariate Cox proportional hazards models. Intergroup
differences were compared using a Mann–Whitney U test for continuous variables, a
Fisher’s exact test for categorical variables and a log–rank test for survival data. Results:
Medical records from 79 patients were screened and a total of 46 patients were includ-
ed in the analysis; 84.4% had received lenvatinib in first-line, 63% were Child-Pugh
class A, 56.4% had extrahepatic metastases, 35.6% had portal vein thrombosis and
10.3% and 87.2% had BCLC stage B and C disease, respectively. Of the 46 patients,
65.2% (n = 30) were early AFP responders and 34.8% (n = 16) were AFP non-respond-
ers. Baseline characteristics were balanced between early AFP responders and non-res-
ponders, except for age (≥60 years: 43.3% vs. 12.5%; p = 0.0366) and presence of
portal vein thrombosis (46.7% vs. 13.3%; p = 0.0277). The median follow-up time was
18.0 (IQR, 3-29) months. Early AFP responders versus non-responders had a signifi-
cantly higher objective response rate (34.5% vs 6.3%, p = 0.0349), disease control
rate (82.8% vs 50.0%; p = 0.0203) and a longer median PFS (13.0 vs 7.0 months;
HR, 0.464; 95% CI, 0.222-0.967; p = 0.028). Multivariate analysis confirmed that
early AFP response (HR, 0.366; 95% CI, 0.169-0.795; p = 0.0110), ECOG PS of 0
(HR, 0.497; 95% CI, 0.323-0.877; p = 0.0326) and ALBI grade 1 (HR, 0.411; 95%
CI, 0.277-0.863; p = 0.0283) were independent prognostic factors for longer PFS.
Conclusions: AFP is an important prognostic factor and a predictive biomarker of survival
benefit for patients with HBV-related uHCC receiving treatment with lenvatinib.
Research Sponsor: The First Hospital of Jilin University Programme Foundation for Ex-
cellent Talent Reserve.

449 Poster Session

Sintilimab plus lenvatinib as conversion therapy in patients with
unresectable locally intermediate to advanced hepatocellular carcinoma: A
single-arm, single-center, open-label, phase 2 study. First Author: Lijun
Wang, Beijing Cancer Hospital, Beijing, China
Background: Most patients (pts) with hepatocellular carcinomas (HCC) are diagnosed at
intermediate to advanced stages, at which they have missed the opportunity for curative
resection. Combining a PD-1 inhibitor with tyrosine kinase inhibitors (TKIs)has achieved
a high response rate for advanced HCC in first- and second-line settings. This study
aimed to explore the efficacy and safety of conversion therapy with sintilimab (PD-1 in-
hibitor) plus Lenvatinib (TKI) in pts with unresectable locally intermediate advanced
HCC. Methods: This was a phase 2, single-arm study (NCT04042805). Eligible pts were
adults who were newly diagnosed with HCC, not amenable to curative resection, no ex-
trahepatic metastasis, with an ECOG PS 0-1 and Child-Pugh class A/B. Pts received
12mg or 8mg oral Lenvatinib daily plus 200mg intravenous sintilimab every 3 weeks
until disease progression or unacceptable toxicity, followed by multidisciplinary assess-
ment and potential hepatectomy. The primary endpoint was tumor objective response
rate (ORR) RECIST version 1.1. Secondary endpoints included conversion resection
rate, progression-free survival (PFS), overall survival (OS), and safety. Results: Between
August 1, 2019, and September 1, 2021, 26 pts were enrolled with a median age of
60 years (range, 30-78). The study population was predominantly male (92%), and
92% were HBV-positive. Patients were classified as BCLC stage B (46%) and stage C
(54%). Twenty-six pts were evaluable for response, with an ORR of 35% (95%CI, 0.15-
0.54) and a DCR of 92% (95%CI, 0.81-0.99). Seven (27%) pts received hepatectomy,
and 1 (4%) patient received radical ablation and stereotactic radiotherapy. With a medi-
an follow-up of 9 months (range, 2-24), the median PFS and OS were not reached. All
pts were evaluable for toxicity, and 20 (77%) pts had at least one treatment-related AE
(TRAE). TRAEs occurring in ≥20% of pts were hypothyroidism (38%), proteinuria
(31%), and hypertension (23%). Five pts had grade 3 TRAEs. Conclusions: In view of
the encouraging response rate observed and the acceptable safety profile, the lenvatinib
plus sintilimab regimen may achieve a favorable conversion rate and be a feasible con-
version therapy for patients with unresectable locally intermediate to advanced HCC.
Clinical trial information: NCT04042805. Research Sponsor: None.
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A multicenter phase II trial to assess the efficacy and safety of bevacizumab
plus mFOLFOX6 as induction chemotherapy toward R0 surgical resection in
advanced colorectal liver metastases with mutant-type KRAS: NEXTO-mt
trial. First Author: Genki Watanabe, Hepato-Biliary-Pancreatic Surgery
Division, Department of Surgery, Graduate School of Medicine, The
University of Tokyo, Tokyo, Japan
Background: The oncological benefit of bevacizumab plus mFOLFOX6 in advanced colo-
rectal liver metastases (CRLMs) in terms of conversion to curative resection remains un-
known. This multicenter phase II trial aimed to evaluate the efficacy and safety of
bevacizumab plus mFOLFOX6 as induction chemotherapy for advanced CRLMs harbor-
ing mutant-type KRAS. Methods: Patients who had advanced CRLMs (tumor number of
≥5 and/or technically unresectable) harboring mutant-type KRAS were included in this
study. The induction chemotherapy of bevacizumab plus mFOLFOX6 was administered
and assessed for resectability every 4 cycles. If the unresectable CRLMs were converted
to be resectable, liver resection was planned after a waiting period of 4–6 weeks and fol-
lowed by postoperative chemotherapy up to 12 cycles. The primary endpoint was R0 re-
section rate. The secondary endpoints were safety, recurrence-free survival (RFS),
progression-free survival (PFS), and overall survival (OS). The trial was conducted fol-
lowing approval from the Institutional Ethics Review Board of all institutions and regis-
tered in the University Hospital Medical Information Network Clinical Trials Registry
(registration number: UMIN000009530). Results: Between February 2013 and Decem-
ber 2017, 29 patients from six centers were enrolled in this trial. The rates of complete
and partial responses were 0% and 62.1%, respectively. R0 and R1 resections were
performed in 19 and 1 patient, respectively (R0 resection rate: 65.5%). No mortality af-
ter liver resection occurred. During the median follow-up of 30.7 months (range,
7.2–82.6 months), the median OS for the 29 patients was 49.1 months. The 3-year
PFS and OS rates were 7.4%, and 64.4%, respectively. The 3-year RFS rate was
10.0% in 20 patients who achieved R0 or R1 resections. Conclusions: Bevacizumab
plus mFOLFOX6 achieved a high R0 resection rate with a favorable survival for patients
with advanced CRLMs harboring mutant-type KRAS. Clinical trial information:
UMIN000009530. Research Sponsor: None.
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Tremelimumab (day 1 only) and durvalumab in combination with
transarterial chemoemobilization (TACE) in patients with hepatocellular
carcinoma (HCC). First Author: Jemma Buchalter, Mater Misericordiae
University Hospital, Dublin, Ireland
Background: TACE induces a peripheral anti-tumor immune response, which may be
amplified by immune checkpoint inhibitors (ICI). Combining TACE with dual ICI therapy
has been shown to be safe and feasible. Recent data has suggested that Day 1-only
anti-CTLA4 dosing could potentially lead to a stronger immune response with a tolerable
safety profile though this novel schedule has not previously been combined with TACE.
Methods: Patients with HCC (Childs Pugh A/B7, Barcelona clinic liver cancer stage B/C;
ECOG 0/1; sorafenib-naive or experienced) were enrolled in a pilot study of tremelimu-
mab at 2 dose levels (DL1: 75mg IV q4-weekly x 4 and DL2: 300mg IV D1 only) in com-
bination with durvalumab (1500mg IV q-28d) and TACE (D36 +/- 96 hours) until
progression of disease (per irRECIST) or off-study criteria. Peripheral immune monitor-
ing was performed and tumor biopsies were obtained at time of TACE. Results: 13 pa-
tients enrolled on study; N = 3 at DL1 and N = 10 at DL2. M:F 10:3. Median age 70
(65-74). BCLC B/C 4/9. Extrahepatic disease 6/7. Aetiology: NASH (N = 3), alcohol-re-
lated disease (N = 1), HCV (N = 2), hemochromatosis (N = 1), unknown (N = 6). 1 pa-
tient discontinued due to G3 colitis. All patients evaluable for response with 2/10
patients on DL2 experiencing PR (at 8 weeks) and overall 8/13 SD and 3/13 PD as best
response. Updated PFS and OS data to be presented. Conclusions: Tremelimumab (Day
1 only) and Durvalumab in combination with TACE is safe and feasible in patients with
HCC. Follow-up is ongoing and full safety and efficacy data will be presented. Clinical
trial information: 2019-002767-98. Research Sponsor: Astrazeneca.
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Phase II study of combination pembrolizumab and olaparib in patients with
advanced cholangiocarcinoma: Interim results. First Author: Chao Yin,
Ruesch Center for the Cure of Gastrointestinal Cancers, Lombardi
Comprehensive Cancer Center, Georgetown University Medical Center,
Washington, DC
Background: Unresectable cholangiocarcinoma (CCA) remains a cancer of dismal prog-
nosis as these tumors tend to be highly chemotherapy-refractory, providing patients
(pts) a median survival of only around nine months. We herein provide an interim update
to this phase II, single-arm, open-label study, where we investigate the safety and effica-
cy of olaparib plus pembrolizumab in pts with CCA after first-line gemcitabine-based
therapy. We hypothesize that olaparib will increase tumoral response to pembrolizumab
by inducing DNA damage and increasing tumor antigen number to produce a durable
immune response against CCA - thereby increasing the overall response rate (ORR) of
pts from 17.5% (historic chemotherapy control) to 35%.Methods: In total, 36 histologi-
cally confirmed advanced cholangiocarcinoma pts will be enrolled onto this trial. Pts re-
ceive pembrolizumab, 200 mg, on day 1 of each 21-day cycle, and oral olaparib, 300
mg, twice daily. The primary objective is to assess ORR, while a secondary aim is to
evaluate safety. Tumor biopsies are collected at baseline, the third week after treatment
initiation, and disease progression; the tissue is tested for ERCC1, PD-1/PD-L1 expres-
sion, IDH1/2 mutation status, and immune cell (CD3 and CD8) response. CT or MRI is
carried out every 6 weeks for the first 6 months and every 9 weeks for the next 6 months
to assess clinical response. Results: At the cutoff date of September 26, 2021, 12 pts
had been enrolled and received at least one dose of olaparib plus pembrolizumab. The
median age is 62 years (range 47-74); most are female (N = 10) and Caucasian (N =
8). Ten pts were diagnosed with cholangiocarcinoma and 2 with gallbladder carcinoma.
According to RECIST v1.1, partial response (PR) was seen in one pt (-50%), stable dis-
ease (SD) in 4 pts (one with promising ongoing response at 23% tumor shrinkage), and
disease progression in 7 pts. Three pts are actively on trial (1 PR and 2 SD). Complete
molecular analysis by FoundationOne CDx revealed mutations in ATM (N = 2), SKT11
(N = 1), ARID1A (N = 2), and IDH1 (N = 2); the full tumor profile will be presented at
the ASCO-GI meeting. Primary grade 3 treatment-related adverse events (AEs) included
anemia (N = 2) and diarrhea (N = 1. Grade 1/2 AEs included thrombocytopenia (N = 2),
anemia (N = 1), rash (N = 1), and diarrhea (N = 1). Conclusions: Interim trial results in-
dicate that combination olaparib and pembrolizumab has acceptable safety and man-
ageable toxicity in pts with advanced cholangiocarcinoma. Clinical trial information:
NCT04306367. Research Sponsor: None.
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The safety and efficacy of transarterial chemoembolization (TACE) +
lenvatinib + programmed cell death protein 1 (PD-1) antibody of advanced
unresectable hepatocellular carcinoma. First Author: Xiaoyun Zhang,
Department of Liver Surgery and Liver Transplantation Center, West
China Hospital, Sichuan University, Chengdu, China
Background: More than 70% of hepatocellular carcinoma (HCC) patients are in the intermediate or ad-
vanced stages at the time of diagnosis. TACE, TKI and PD-1 antibody are all recommended for patients
with unresectable HCC (uHCC) according to Chinese HCC guidelines. There are few scientific trials to
back up the safety and effecacy of TACE+TKI+PD-1 antibody for the treatment of uHCC and conversion
resection. In this study, we explored the safety and efficacy of the TACE+TKI+PD-1 antibody in uHCC.
Methods: This is a prospective, multicenter, cohort study (NCT04997850). Key Eligibility Criteria:18
years old ≤ age ≤ 70 years old; HCC confirmed by histopathology or cytology; No systemic treatment his-
tory. ECOG PS score 0-1; Child-Pugh A/B; BCLC stage B/C.Experience group: TACE + Lenvatinib (12mg
when≥ 60kg/8mg when < 60kg QD) + Camrelizumab/ Sintilimab (200 mg ivgtt Q3W);Control group:
TACE. Results: From Sep 2020 to May 2021, 38 patients were enrolled in experimental group (Table).
At the cutoff date (Sep 10 2021), the median follow-up was of 33.34 weeks (Table). The conversion re-
section rate was 50% (19/38), and the conversion success rate was 52.6% (20/38). Among the 19 pa-
tients, 5 cases achieved complete pathological response and 1 case achieved major pathological
response. The 48 weeks’ OS rate and PFS were 96.4% (95%CI 92.9% to 99.9%) and 91.7%(95%CI
85.8% to 97.4%).22 patients had level 3 treatment related adverse events (TRAE), there were no level
4 and 5 TRAEs. At the last follow-up, the ORR rate based on mRECIST was 84.2%, and the DCR rate
was 94.7% (Table). Conclusions: TACE + Lenvatinib + PD-1 antibody is safe and effective, and conver-
sion resection after the triple-treatment is feasible for uHCC. Clinical trial information: 04997850.
Research Sponsor: None.

Baseline characteristics, adverse events and clinical outcomes (N=38)

Baseline Characteristics

Gender, male, n (%) 35(92.1%)

Bodyweight, kg, median, (range) 62(45-90)

Etiology, [HBV/HCV/Non-HBV/HCV, n (%)] 29(76.3%)/1(2.6%)/8(21.1%)

ECOG PS, [0/1, n (%)] 36(94.7%)/2(5.3%)

AFP level, ng/ml, median(range) 353(0.91-470518)

DCPlevel,mAU/mL,median(range) 6274(32-75000)

BCLC stage, [B/C, n (%)] 9(23.7%)/29(76.3%)

Tumor numbers, [1/2/3, n (%)] 19(50%)/15(39.5%)/4(10.5%)

Treatment Related Adverse Events (TRAE), n (%)

Any Adverse Events 100(100%)

Most common TRAEs(≥50% of patients)
Abdominal pain 27(71.1%)

Aspartate aminotransferase increased 25(65.8%)

Alanine aminotransferase increased 25(65.8%)

Hypertension 22(57.9%)

≥Grade 3 TRAEs 22(57.9%)

RAE leading to drug reduction 3(7.9%)

TRAE leading to drug conclusions 0(0%)

Clinical Outcomes mRECIST

ORR 32(84.2%)

CR/PR/SD/PD 6(15.8%)/26(68.4%)/4(10.5%)/2(5.3%)

454 Poster Session

Efficacy and safety of anlotinib combined with TACE among patients with
intermediate and advanced-stage hepatocellular carcinoma (HCC). First
Author: Lin Zheng, Department of Minimal-Invasive Intervention, The
Affiliated Cancer Hospital of Zhengzhou University, Zhengzhou, China
Background: Given that the onset of hepatocellular carcinoma (HCC) remained insidious,
HCC was usually diagnosed of intermediate and advaned stage and surgical resection
was not available. Currently, TACE was considered as the standard of care for patients
with intermediate and advaned stage HCC, which yielded a complete tumor necrosis
rate of 10%~20% and a median overall survival of 16-20 months. Interestingly, studies
had demonstrated that TACE could result in up-regulation of VEGF expression and tu-
mor angiogenesis, thus contributing to tumor recurrence or distant metastasis to some
extent. As a novel oral multi-target antiangiogenic TKI, anlotinib could inhibit both tu-
mor angiogenesis and tumor cell proliferation simultaneously. Therefore, anlotinib com-
bined with TACE might play a synergistic action for patients with HCC.
Consequently,this retrospective study aimed to investigate the efficacy and safety of an-
lotinib combined with TACE for patients with intermediate and advaned stage HCC.
Methods: This single-center retrospective study involved 75 HCC patients with interme-
diate and advaned stage BCLC staging B or C and ECOG PS ≤ 2. Enrolled pts was
treated with TACE plus anlotinib (12 mg, qd, 2 weeks on 1 week off) until disease pro-
gression or unacceptable toxicity. The primary endpoint was overall survival (OS), while
the secondary outcomes included safety, objective response rate (ORR), disease control
rate (DCR) and progression free survival (PFS) and safety. Both PFS and tumor response
were based on the modified Response Evaluation Criteria in Solid Tumors (mRECIST).
Results: By the cutoff date of August, 2021, the median PFS of the 75 pts was 8.0
months (95%CI, 6.3-9.7). The median OS was not yet reached and the 6-month OS
rate was 97.3%. In best overall response assessment, there were 13.3% CR (10/75),
45.3% PR (34/75), 34.7% SD (26/75) and 6.7% PD (5/75). Confirmed ORR and DCR
was 58.7% (95% CI: 46.7%-69.9%) and 93.3% (95% CI: 85.1%-97.8%) respectively
according to mRECIST. Only 5.3% (4/75) of pts had grade 3 treatment-related adverse
events (TRAEs). No grade ≥ 4 TRAEs were observed. And the most common TRAEs
were hypertension (20%), hand-foot skin reaction (8%), anorexia (6.7%) and diarrhea
(6.6%). Conclusions: It was indicated that anlotinib combined with TACE for patients
with intermediate and advaned stage HCC demonstrated promising anti-tumor efficacy
and a favorable safety profile. The conclusion should be validated in prospective clinical
trials subsequently. Research Sponsor: None.
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Final clinical outcome and biomarker analysis of sintilimab plus a
bevacizumab biosimilar (IBI305) for advanced hepatocellular carcinoma: A
phase Ib clinical trial. First Author: Wen Zhang, Department of Medical
Oncology, National Cancer Center/ National Clinical Research Center for
Cancer/ Cancer Hospital, Chinese Academy of Medical Sciences and
Peking Union Medical College, Beijing, China
Background: The combination of immune checkpoint inhibitors (ICI) and vascular endo-
thelial growth factor (VEGF) antibodies manifested high efficacy in advanced hepatocel-
lular carcinoma (HCC), which still needs to be further verified. We aimed to evaluate the
safety and activity of this strategy with different doses, as well as to explore potential
predictive biomarkers. Methods: In this two-part phase Ib study, patients with advanced
or metastatic HCC were enrolled. Part 1 was dose escalation trial with sintilimab plus
bevacizumab biosimilar (IBI305) 7.5 mg/kg (initial dose) or 15 mg/kg (escalated dose).
Part 2 was extension in each tolerable dose group. Peripheral blood samples and tumor
tissue specimens were collected before treatment to detect serum cytokines and tumor
immune microenvironment (TiME) by multiplexed bead immunoassays and multicolor
immunofluorescence. Results: Fifty patients were enrolled in final analysis. Among all,
IBI305 7.5 mg/kg was administered in 29 patients and 21 patients with 15 mg/kg. The
most common adverse event suspected to be treatment-related was hypertension
(32%), proteinuria (26%) and fever (26%). The incidence of the grade 3-5 adverse
events in group 15 mg/kg was 28.6%, while 13.8% in 7.5 mg/kg group. Overall, the
ORR was 34% (17/50) and the DCR reached to 78% (39/50). The median PFS was
10.5 months (95%CI, 8.4-12.7) and the median OS was 20.2 months (95%CI, 16.1
-24.3). The ORR for 7.5 mg/kg and 15 mg/kg were 31% and 38%, respectively. Further
analysis showed that responder patients (CR+PR+SD≥12 weeks) had significantly high-
er level of serum CD137 than those with non-responder group (PD+SD≥12weeks) (me-
dian, 32.8 versus 19.8 pg/mL, P = 0.034). Patients with a high level of CD137 ≥ 31.8
pg/mL had longer PFS (mPFS:14.2 vs. 4.1months, P = 0.001) and OS (mOS: NR
vs.15.6months, P = 0.023). In addition, the TiME analysis demonstrated that the den-
sity of M1 macrophages (CD68+CD163-) in stroma was related to efficacy (P = 0.033),
longer PFS (P = 0. 024) and OS (P = 0.046). Conclusions: The sintilimab plus IBI305
is well tolerated and effective, IBI305 of 7.5 mg/kg could be also optional to some pa-
tients. The serum CD137 and M1 macrophages are potential predicting biomarkers for
the combination therapy Clinical trial information: NCT04072679. Research Sponsor:
Innovent Biologics Pharmaceutical Co. Ltd.
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Phase II study of gemcitabine with oxaliplatin (GEMOX) in heavily treated
patients with advanced hepatocellular carcinoma after failure of sorafenib
treatment (PEACH). First Author: Choong-kun Lee, Yonsei Cancer Center,
Yonsei University College of Medicine, Seoul, South Korea
Background: Recent advances in treatment of advanced hepatocellular carcinoma (HCC)
includes novel immunotherapy and anti-angiogenic tyrosine kinases. However, there is
no treatment option for the heavily treated HCC patients, and the role of cytotoxic che-
motherapy regimens, such as oxaliplatin based doublets, are unknown. We aimed to in-
vestigate the antitumor activity of gemcitabine and oxaliplatin in advanced HCC
patients who failed sorafenib treatment. Methods: This prospective single-arm, single-
center phase II trial was conducted in Yonsei Cancer Center, Korea. Gemcitabine
1000mg/m2 IV D1 and oxaliplatin 100mg/m2 IV D1 were given every 2 weeks to Child
Pugh Class A or B7 HCC patients who progressed after or cannot tolerate sorafenib treat-
ment. Patients with HCC of >60% liver occupation or portal vein invasion at the main
portal branch (Vp4) were excluded. The primary endpoint was progression-free survival
(PFS) rate at 6months and the secondary endpoints included PFS, overall survival (OS),
objective response rate (ORR), disease control rate (DCR), safety profile, and exploratory
molecular biomarker analysis. Results: Total of 32 patients were treated between May
2015 and July 2019 with median follow up of 10.2 months. Most of the patients were
ECOG PS 1 (93.8%), B-viral (90.6%), and BCLC-C (96.9%). Patients had multiple dis-
tant metastatic sites including lung (81.2%) and lymph node (34.3%). Patients were
heavily treated with 25% of patients treated as fourth-line and 18.7% of patients
treated as fifth-line or later. The PFS rate at 6 months was 15.6%. Median PFS was
3.87 months and median OS was 10.5 months. 9.4% of the patients achieved partial
response, and DCR was 65.6%. Median number of treatment cycles were 6 (range, 3 to
25). Treatment-related AE (≥G3) occurred in 15 patients (46.9%) including 5 patients
(15.6%) with asthenia, 5 patients (15.6%) with sensory neuropathy, and 4 patients
(12.5%) with thrombocytopenia. Conclusions: Gemcitabine and oxaliplatin for sorafenib
failed, heavily treated advanced HCC were tolerable and showed modest efficacy. Al-
though novel agents are currently adopted in clinics to treat advanced HCC, gemcita-
bine and oxaliplatin could be considered as later-line treatment option for heavily
treated HCC patients. Exploratory molecular biomarker analysis results will be pre-
sented. Research Sponsor: Yuhan (Drug supply).
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Early experience of combining immune checkpoint inhibitor and radiotherapy
in heavily pretreated hepatobiliary cancer. First Author: Yong Tae Kim,
Severance Hospital, Yonsei Cancer Center, Seodaemungu, South Korea
Background: Promising therapeutic results of immune checkpoint inhibitor (ICI) have
been reported in various solid tumors. Radiotherapy (RT) is known to enhance the im-
munogenic effect. The immunogenic effect of RT is expected to improve the therapeutic
effect of ICI. In this study, we aimed to investigate the efficacy and toxicity of combining
ICI and RT in hepatobiliary cancer. Methods: Patients who received RT and ICI combina-
tion therapy for hepatobiliary cancer from January 2020 to April 2021 were retrospec-
tively reviewed. Baseline patient characteristics such as age at diagnosis, stage,
previous treatment, radiation dose, tumor volume, and lymphocyte count were recorded.
The primary endpoints were in-field and out-field control rate. The secondary endpoint
was treatment-related toxicities. Overall survival and progression-free survival were also
evaluated. The disease control rate and survival were assessed using the Kaplan-Meier
method. Results: In total, 17 patients and 35 treated lesions were included for analysis.
The median follow up period was 5.5 months (range 2.4 – 19.8 months). Of the 17 pa-
tients, 14 were diagnosed hepatocellular carcinoma (82.4%). Twelve patients had dis-
tant metastasis (70.6%). Various treatments were administered to the patients prior to
ICI and RT combination treatment. The 6-month overall survival and progression-free
survival was 62.7% and 26.5%, respectively. The 6-month in-field control rate was
67.4% and 6-month out-field control rate was 26.6%. Higher BED (≥ 90 Gy) was a sig-
nificant prognostic factor for both in-field and out-field control, and lymphopenia
(≤ 800 /lL) at the time of RT start was a poor prognostic factor for outfield control. Frac-
tional dose of less than 5 Gy showed improved in-field and out-field control. Treatment
related toxicity occurred in 10 patients (58.8%). The most frequent adverse event was
GI disorders such as esophagitis (n = 3) and epigastric pain (n = 3). Patients who experi-
enced treatment-related toxicity were well recovered after conservative care. There was
no grade 3 or 4 toxicity. Conclusions: The combination of ICI and RT showed substantial
efficacy with acceptable toxicity in heavily pretreated advanced hepatobiliary cancer pa-
tients. Dose per fraction of less than 5 Gy may be appropriate for better efficacy in fu-
ture study of combining ICI and RT. The results of this study provides a basis for future
prospective study in hepatobiliary cancer. Research Sponsor: None.
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Multicenter prospective study to evaluate the efficacy of lenvatinib to achieve
conversion surgery for initially unresectable hepatocellular carcinoma: LENS-
HCC trial. First Author: Masaharu Tada, Department of
Gastroenterological Surgery, Hyogo College of Medicine, Nishinomiya
Hyogo, Japan
Background: In the Phase III REFLECT trial, lenvatinib was superior to sorafenib in pro-
gression-free survival (PFS), time to progression, and objective response rate (ORR).
This trial aimed to assess the efficacy of lenvatinib to achieve conversion surgery for ini-
tially unresectable hepatocellular carcinoma (HCC). Methods: In this multicenter pro-
spective single-arm trial, not only technically unresectable cases but also oncologically
unresectable cases were included. The oncologically unresectable cases, i.e., technical-
ly resectable but with poor prognosis, were defined as cases with macroscopic vascular
invasion and/or extrahepatic metastasis. Patients eligible for the present study were
treated with lenvatinib. Dynamic CT or MRI was performed every 4 weeks. After 8 weeks
of lenvatinib therapy (protocol therapy), the patients were assessed for resectability,
and tumor resection was performed after off of lenvatinib for 1 week or more if the tumor
was considered resectable. The primary end point of the trial was the resection rate. The
secondary end points were curative resection rate, overall survival time (OS), ORR, PFS,
ICG retention rate at 15 minutes after lenvatinib therapy, and the resection rate after
completion of protocol therapy. The trial is registered with the Japan Registry of Clinical
Trials (s031190057). Results: Between July 2019 and January 2021, 49 patients from
11 centers were enrolled in this trial. One patient who died because of an accidental
trauma immediately after study enrollment was excluded. The complete response (CR)
and partial response (PR) rate of the 48 patients were 0% and 13% based on RECIST
and 2% and 35% based on mRECIST, respectively. An R0, R1, and R2 resection was
performed in 27 (56%), 2 (4%), and 4 patients (8%), respectively. Among the 15 unre-
sected cases, the reasons for not undergoing surgery were inadequate response to lenva-
tinib in 10 patients (21%), decline of performance status in 2 patients (4%), refusal of
surgery in 2 patients (4%), and worsening of comorbidities in 1 patient (2%). Postoper-
ative 90-day mortality was not observed in any patients. Complications ≥grade III ac-
cording to the Clavien-Dindo classification included bile leakage in 4 patients (8%) and
intra-abdominal abscess in 3 patients (6%). The 1-year OS rate was 75.9%. Conclu-
sions: This trial, which was the first prospective trial assessing conversion surgery, dem-
onstrated the feasibility of conversion surgery after lenvatinib therapy in patients with
initially unresectable HCC. The response rate of lenvatinib was similar to that of the RE-
FLECT trial. Postoperative complications directly related to the administration of lenva-
tinib were not observed, suggesting the safety of preoperative lenvatinib therapy.
Clinical trial information: jRCTs031190057. Research Sponsor: Eisai Co., Ltd.

459 Poster Session

Safety and dose-escalation study of a targeted oncolytic adenovirus,
suratadenoturev (OBP-301), in patients with refractory advanced liver
cancer: Phase I clinical trial. First Author: Jeong Heo, Department of
Internal Medicine, Pusan National University College of Medicine and
Medical Research Institute, Pusan National University Hospital, Busan,
South Korea
Background: Suratadenoturev (OBP-301) is an oncolytic adenovirus that harbors a pro-
moter of human telomerase reverse transcriptase (hTERT) and is genetically modified to
selectively replicate within and then lyse cancer cells. The aim of this study was to as-
sess the safety and optimal dosage for intratumoral (IT) injection of OBP-301 in pa-
tients with advanced hepatocellular carcinoma (HCC). Methods: An open-label, non-
comparative, phase I dose-escalation trial was performed in 20 patients who had refrac-
tory advanced HCC. OBP-301 was administered to the primary tumor using ultrasound
guidance. A single IT injection of 1010 virus particles (VP) was administered to patients
in the initial cohort (Cohort-1), and the subsequent single-dose cohorts received 1011

VP (Cohort-2), 1012 VP (Cohort-3), and 3�1012 VP (Cohort-4). A multiple dose cohort
(Cohort-5) received 2�1012 VP � 3 times every 2 weeks. Each of the single-dose co-
horts had 3 patients and there was a single escalating dose of OBP-301 from 1010 to
3�1012 VP. The multiple-dose cohort had 8 patients, and 6 of them received multiple
escalating doses of 2�1012 VP �3 times every 2 weeks. Results: There were 18 males
and 2 females, and the median age was 59.39 years (range: 48.4–65.9). Patients had
good tolerance of the single dose and multiple-dose regimens, and the maximum toler-
ated dose (MTD) was more than 6�1012 VP/patient. There was no evidence of toxicity
with increasing dose, but there was a greater frequency of treatment-emergent adverse
events (TEAEs) in Cohorts 4–5 than in Cohorts 1–3. The most common TEAEs related
to OBP-301 were influenza-like illness (30%), pyrexia (15%), and fatigue, decreased
platelet count, abdominal distension, and anemia (10% each). The overall intrahepatic
mRECIST response occurred in 7 patients (39%) with confirmed stable disease (SD)
and 11 (61%) with progressive disease (PD). The best target response occurred in 14
patients (78%) and 4 (22%) of them had PD. There was evidence of OBP-301 replica-
tion-dependent dissemination in the blood. Cohorts 4–5 had about 50% greater levels
of CD8+ T cells in peripheral blood after OBP-301 injection. Conclusions:Multiple IT in-
jections of OBP-301 are well-tolerated in advanced HCC. Although antitumor activity of
the study medication alone would not be demonstrated obviously, SD observed as best
local response was higher than as overall response. Improved anti-tumor efficacy can be
achieved with adjusting viral injection volume to the target sites as well as with adopting
the combination therapy with another immunothrapeutics in further study (JRCT ID:
jRCT2033200223). Clinical trial information: NCT02293850. Research Sponsor:
Medigen Biotechnology Corporation, and Oncolys Biopharma Inc.
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460 Poster Session

Stereotactic body radiotherapy (SBRT) with functional treatment planning in
patients with hepatocellular carcinoma (HCC) and advanced hepatic
cirrhosis: Survival outcomes and toxicity. First Author: Alexander V.
Kirichenko, Department of Radiation Oncology, Allegheny Health Network
Cancer Institute, Pittsburgh, PA
Background: To evaluate outcomes and dosimetric parameters of ablative stereotactic
body radiotherapy (SBRT) with functional treatment planning for localized hepatocellu-
lar carcinoma (HCC) in patients with Child-Pugh B (CP-B) hepatic cirrhosis. Methods:
Liver SPECT with 99mTc-sulfur colloid was co-registered to 3D-CT for identification and
avoidance of functional hepatic parenchyma during SBRT in patients with advanced cir-
rhosis. Functional liver volumes (FLV-SPECT) were compared to anatomical liver vol-
umes, as were dosimetric parameters when radiation dose constraints were adapted
exclusively to FLV-SPECT. Hepatic function, toxicity, and radiographic response were
documented every 4–6 months following SBRT. Results: With a median follow-up of 25
months 37 patients (48 lesions treated) with CP-B cirrhosis received SBRT to a median
dose 48 Gy (4–5 fractions). FLV-SPECT volume loss (509 cc or 41.3%, p < 0.001) was
observed in all patients, while the functional and anatomical liver volumes matched
well in a control group of non-cirrhotic/non-HCC patients. While tumors received abla-
tive irradiation, mean dose to FLV-SPECT was maintained at 1.3 – 16 Gy (median 9.17
Gy), well below the liver threshold tolerance to radiation. Seventeen patients successful-
ly completed liver transplant at a median time to transplant of 6.5 months. The dropout
rate from the transplant list was 9 % with intrahepatic progression outside treated tu-
mors. Eight of 10 patients with intrahepatic progression received additional SBRT dur-
ing follow-up. Overall 2-year survival rate was 65% with no incidence of RILD or CP
class migration from B to C was observed at 6+ months post SBRT. Two patients com-
pleted liver SBRT on a hybrid linear accelerator combined with MRI scanner (Unity MR-
Linac, Elekta) utilizing Super-Paramagnetic Iron Oxide (SPIO) nanoparticle agent as an
alternative contrast media for functionally active liver parenchyma. Prolonged SPIO-
contrast retention also allowed per fraction treatment plan adaptation and enhanced tu-
mor imaging. Conclusions: SBRT planning with 99mTc sulfur colloid SPECT allows iden-
tification and conformal avoidance of residual functionally active hepatic parenchyma
in patients with CP-B cirrhosis. We report high local control and low toxicity leading to
satisfactory pre- and post-liver transplant outcomes. Prospective clinical trial investigat-
ing MRI-SPIO functional treatment planning for liver SBRT is ongoing at our institution.
Research Sponsor: None.

461 Poster Session

Activity of KIN-3248, a next-generation pan-FGFR inhibitor, against acquired
FGFR-gatekeeper and molecular-brake drug resistance mutations. First
Author: Aleksandra Franovic, Kinnate Biopharma Inc., San Diego, CA
Background: Oncogenic FGFR (FGFR1, FGFR2, FGFR3, and FGFR4) gene alterations
are observed in approximately 7% of all human cancers and present as point mutations,
small intragenic deletions, genomic amplifications, or chromosomal rearrangements/
gene fusions. FGFR2 gene fusions and FGFR3 activating alterations are predicted onco-
genic drivers in 10-20% of cholangiocarcinoma and 20-35% of urothelial cancers, re-
spectively. While currently approved FGFR inhibitors (e.g., erdafitinib, pemigatinib,
infigratinib) and those in development (e.g., futibatinib) provide clinical benefit in these
cancer indications, disease progression typically occurs within 6-8 months of starting
treatment and is often associated with the emergence of on-target resistance mutations
within the FGFR kinase domain. KIN-3248 is a next-generation, irreversible, small mol-
ecule, pan-FGFR inhibitor designed to target clinically relevant primary FGFR driver al-
terations and secondary resistance mutations, including FGFR2 and FGFR3
gatekeeper, molecular brake, and activation loop mutations. Methods: KIN-3248 was
evaluated across wild-type FGFR family members and clinically relevant fusions and ki-
nase domain resistance mutations in vitro. In addition, KIN-3248 activity was assessed
in FGFR-driven and FGFR inhibitor-resistant human gastrointestinal xenograft tumor
models. Results: KIN-3248 exhibited low nanomolar biochemical potency against wild-
type FGFR family members as well as mutants associated with resistance to FGFR in-
hibitors (IC50 3.9 – 24.1 nM). Consistently, KIN-3248 was active in human FGFR2-
PHGDH fusion-positive CCLP-1 and FGFR2-OPTN fusion-positive ICC13-7 cholangio-
carcinoma cell lines engineered to express wild-type or clinically relevant gatekeeper,
molecular brake, and activation loop mutant alleles (EC50 2.4 – 9.9 nM). Lastly, KIN-
3248 led to dose-dependent tumor growth inhibition and regressions in FGFR inhibitor-
resistant, patient-derived gastric cancer and cholangiocarcinoma models harboring sec-
ondary FGFR2 kinase domain mutations. This efficacy was accompanied by both phar-
macodynamic biomarker modulation, downstream pathway inhibition, and apoptotic
cell death across models in vitro and in vivo. Conclusions: KIN-3248 is a next-genera-
tion, irreversible, orally available, small molecule pan-FGFR inhibitor that overcomes
clinically observed secondary mutations in FGFR2 and FGFR3 known to drive resistance
to both reversible and irreversible FGFR inhibitors and associated with disease progres-
sion. Its highly-selective, potent and broad-spectrum activity against mutations in both
the FGFR2 and FGFR3 kinase domains – including gatekeeper, molecular brake, and
activation loop alterations – is unique among FGFR inhibitors and has the potential to
extend the clinical response of cancer patients with FGFR-altered tumors. Research
Sponsor: Kinnate Biopharma Inc.

462 Poster Session

Phase 1b/2 study of tivozanib in combination with durvalumab in subjects
with advanced hepatocellular carcinoma (Deductive): Efficacy results in
previously untreated patients. First Author: Renuka V. Iyer, Roswell Park
Comprehensive Cancer Center, Buffalo, NY
Background: The combination of a checkpoint inhibitor, atezolizumab, and angiogenesis
inhibitor, bevacizumab, has improved the standard of care in advanced hepatocellular
cancer with a median PFS of 6.8 months and 1-year overall survival of 67.2%. Tivoza-
nib (a selective VEGFR 1,2 &3 TKI) has been combined with durvalumab in the phase I
portion of the Deductive study (N=7) and the combination was well tolerated with the
most common AEs being anorexia, cough, diarrhea, dysphonia, fatigue, hypertension
and palmar-plantar erythrodysesthesia. (Ref: Iyer et al, JCO 39(3):294). Two of seven
patients achieved a confirmed partial response. Here we report the preliminary efficacy
data (PFS and OS) after 1 year of follow up of these patients. Methods: Major eligibility
criteria included patients with age ≥18 yrs with documented advanced HCC, Child-
Pugh Class A, ECOG 0 or 1, creatinine clearance > 40 ml/min. Major exclusion criteria
included co-infection with HBV and HCV and significant organ dysfunction. The primary
objective was to establish the RP2D and to determine the safety and tolerability for this
combination in patients with advanced HCC. Secondary objectives included assessment
of the ORR, PFS, and OS in this population. Results: Seven patients were enrolled in
phase I part of the study. Two of seven patients achieved a confirmed partial response.
Median PFS in this patient group was 7 months and 1-year survival was 80%. Kaplan-
Meier plots of PFS and OS will be shown for patients with previously untreated ad-
vanced HCC. Conclusions: The combination of tivozanib and durvalumab in patients
with untreated advanced HCC was considered tolerable and resulted in a median PFS of
7 months and 1-year overall survival of 80%. This is comparable to the outcomes seen
with atezolizumab and bevacizumab. Enrollment is nearly complete with 19 of 20 pa-
tients in the front-line cohort enrolled; a second cohort of 20 patients who have pro-
gressed on prior bevacizumab and atezolizumab has been opened and is also enrolling.
Data for the first line cohort will be presented at the meeting. Clinical trial information:
NCT03970616. Research Sponsor: Aveo Oncology and Astra Zeneca.

463 Poster Session

Preclinical evaluation of LCK as a novel therapeutic target in YAP-activated
and FGFR2-altered cholangiocarcinoma. First Author: Caitlin Conboy,
Mayo Clinic, Division of Medical Oncology, Rochester, MN
Background: Molecularly targeted therapy is gaining traction in cholangiocarcinoma with
the first FDA approval of a targeted agent in 2020, the FGFR inhibitor pemigatinib. Yet
response rates and efficacy are modest, and most cholangiocarcinoma patients still lack
targeted therapy options. The hippo pathway effector, YAP, is an oncogene that is acti-
vated in the majority of cholangiocarcinoma, yet attempts to develop YAP inhibitors
have not yet been clinically successful. Recently, we described a novel mechanism of
YAP regulation, via tyrosine phosphorylation by the Src-family kinase LCK. Therefore we
hypothesized that LCK inhibition by may be therapeutic in cholangiocarcinoma through
suppression of YAP activity. Methods: NTRC 0652-0 is a novel tyrosine kinase inhibitor
with specificity for LCK. In vitro pharmacodynamics were defined. In cholangiocarcino-
ma cells, specificity for LCK inhibition was determined by mass spectrometry-based un-
biased analysis of the tyrosine phosphoproteome following treatment with NTRC 0652-
0 or genetic deletion of LCK. YAP phosphorylation and cotranscriptional activity, cell vi-
ability, and apoptosis were assessed. A panel of eight cholangiocarcinoma patient de-
rived organoids (PDO) were characterized and tested for sensitivity to NTRC 0652-0.
Two patient-derived xenograft (PDX) models bearing FGFR2-rearrangements were uti-
lized for in vivo assessment of pharmacokinetics, toxicity, and efficacy. Results: NTRC
0652-0 demonstrated selectivity for LCK inhibition in vitro and in cholangiocarcinoma
cells. NTRC 0652-0 treatment led to YAP inhibition and apoptotic cell death in cholan-
giocarcinoma cell lines, associated with inhibition of MCL1 expression. PDOs demon-
strated variable sensitivity to NTRC 0652-0, correlated with basal YAP tyrosine
phosphorylation and drug-induced suppression of YAP co-transcriptional activity.
FGFR2-altered cholangiocarcinoma was also identified as a subset with enrichment of
YAP target genes. Cells from an FGFR2-altered PDX were sensitive to NTRC 0652-0 de-
spite being primarily resistant to pemigatinib. In two PDX models of FGFR2-altered
cholangiocarcinoma, daily oral treatment with NTRC 0652-0 inhibited YAP tyrosine
phosphorylation, and resulted in stable plasma and tumor drug levels, acceptable toxici-
ty, and significantly decreased tumor growth. Conclusions: A novel LCK inhibitor, NTRC
0652-0, reduced YAP signaling and demonstrated preclinical efficacy in multiple pa-
tient-derived models of cholangiocarcinoma. LCK is a novel therapeutic target in chol-
angiocarcinoma, and YAP activation or FGFR2-alteration are potential biomarkers for
response. Research Sponsor: Department of Defense Career Development Grant, U.S.
National Institutes of Health.
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464 Poster Session

Tumor treating fields (TTFields) in combination with sorafenib inhibit
hepatocellular carcinoma in vitro and in vivo. First Author: Wyatt Potter,
Novocure Inc, New York, NY
Background: Hepatocellular carcinoma (HCC) is a highly malignant liver cancer and a
leading cause of cancer related mortality. Sorafenib was the first approved systemic
treatment for HCC, and remains one of few front-line treatments for this malignancy.
Tumor treating fields (TTFields) are low intensity (1-3 V/cm), intermediate frequency
(100-500 kHz), alternating electric fields that exert antimitotic effects on cancerous
cells. Results of the phase 2 HEPANOVA study of TTFields (150 kHz) plus sorafenib for
advanced HCC support investigation of TTFields in a randomized controlled phase 3
study. The current research aimed to describe the in vitro and in vivo efficacy of this
combination and to elucidate details regarding the underlying mechanism of action.
Methods: In vitro examinations were performed in HepG2 and Huh-7D12 human HCC
cell lines, to which TTFields at a frequency of 150 kHz were applied using the inovitro
system. Autophagy was examined by western blot and fluorescence detection of micro-
tubule-associated protein light chain 3 (LC3) levels, an accepted autophagy marker.
The effect of TTFields in combination with sorafenib was evaluated using cytotoxic, clo-
nogenic, and apoptotic assays. In vivo, SD rats were inoculated orthotopically into the
left hepatic lobe with N1S1 HCC cells. 7 days later, TTFields or sham (heat) were ap-
plied to the abdominal region of the rats, continuously for 6 days. Daily intraperitoneal
injections of sorafenib (10 mg/kg/day) or vehicle were performed during this time. To
determine tumor volume growth, MRI images were acquired before and after treatment.
Levels of autophagy and apoptosis were examined in tumor sections by immunohisto-
chemistry for LC3 and cleaved PARP, respectively. Results: Application of TTFields in-
duced autophagy in HCC cells. TTFields delivery was cytotoxic to the cells, reduced
their colony forming ability, and induced apoptosis while combination with sorafenib el-
evated these effects. In vivo, tumor volume increased 6-fold in control animals vs 1.6-
fold in animals treated with TTFields plus sorafenib. This effect was accompanied by
significantly elevated levels of cleaved PARP and LC3 within the tumors of treated rela-
tive to control rats. Conclusions: The results demonstrate induction of autophagy and ap-
optosis in HCC following treatment with TTFields. Concomitant application of TTFields
with sorafenib enhanced efficacy via a mechanism that may involve overwhelming au-
tophagy, in vitro and in vivo. Research Sponsor: Novocure.

465 Poster Session

Galectin-9 expression and decreased survival in advanced biliary tract
cancers. First Author: Jessica M. Keilson, Winship Cancer Institute,
Emory University, Atlanta, GA
Background: Biliary tract cancers (BTCs) are a group of rare and aggressive malignancies
often refractory to chemotherapeutic or targeted therapies, carrying an overall poor prog-
nosis and high mortality. Identifying prognostic biomarkers and effective therapeutic
targets for this disease therefore remains a high priority. T-cell immunoglobulin mucin
domain-containing protein 3 (TIM-3), a negative regulatory immune checkpoint recep-
tor, is known to induce immune tolerance and inhibit T-cell antitumor immunity. Its li-
gand, galectin-9 (Gal-9), has been shown to play a paradoxical role in tumorigenesis in
a number of disease states. However, the role of Gal-9 in the setting of BTCs is not
completely understood. Methods: We examined expression patterns of total cellular Gal-
9 and TIM-3 in a panel of human BTC cell lines with diverse molecular profiles via im-
munoblot. Soluble Gal-9 (sGal-9) was measured by enzyme-linked immunoassay (ELI-
SA). Tetrazolium-based MTT assay was utilized to evaluate cell viability following Ab-
mediated Gal-9 neutralization. Pre-treatment peripheral blood was obtained from pa-
tients with metastatic BTCs enrolled in a randomized phase II clinical trial (NCI10139)
and sGal-9 levels were measured. ROC curve analysis was employed to identify an opti-
mal concentration cut-point value. Kaplan-Meier models were used to assess the associ-
ation between sGal-9 levels and overall survival. Results: Human BTC cells demonstrate
detectable and differential expression levels of total Gal-9 and TIM-3 proteins in vitro,
with greater expression among intrahepatic cell lines (HUCCT-1, HUH28, SNU478).
TIM-3 expression was not detected among extrahepatic (MzChA-1) and gallbladder can-
cer (WITT) cell lines. sGal-9 is secreted at variable levels between cell lines and its neu-
tralization does not affect viability. Pre-treatment peripheral blood was obtained from
73 patients with metastatic BTCs (53% (n = 39) intrahepatic cholangiocarcinoma,
22% (n = 16) extrahepatic cholangiocarcinoma, 25% (n = 18) gallbladder cancer).
There was no significant difference in sGal-9 levels between disease sites (p = 0.08).
Patients were dichotomized by low and high sGal-9 levels. High baseline plasma levels
of sGal-9 were associated with worse overall survival among patients with advanced
BTCs (p = 0.03). Conclusions: Biliary tract cancer cells differentially express galectin-9
and its ligand, TIM-3, in vitro. Higher plasma levels of soluble galectin-9 are associated
with worse overall survival, suggesting galectin-9 expression may be related to a more
aggressive disease state. Additional work is needed to better inform the mechanistic
role of the galectin-9/TIM-3 axis on disease progression and how best to leverage this
pathway as a therapeutic target in the management of biliary tract cancers. Research
Sponsor: Abraham J. & Phyllis Katz Foundation.

466 Poster Session

The CCK-B receptor: A novel target for therapy of hepatocellular carcinoma.
First Author: Aiwu Ruth He, Georgetown University Lombardi
Comprehensive Cancer Center, Washington, DC
Background: Today, the fastest growing cause of cancer-related death is hepatocellular
carcinoma (HCC). Treatment with immune checkpoint antibodies has shown promise in
HCC, but the response is still low at about 15%-20% as monotherapy. Our research lab-
oratory discovered that the cholecystokinin-B receptor (CCK-BR) becomes over-ex-
pressed in the injured/ inflamed liver and is up-regulated in HCC. The primary aim of
this study is to evaluate the effects of a CCK-BR antagonist, proglumide, alone and in
combination with a PD-1 antibody (PD-1 Ab) on survival in HCC tumor-bearing mice
and the tumor infiltrating T-cells. The secondary aim was to evaluate the frequency of
CCK-BR expression in human HCC. Methods: RNA was extracted from murine RIL-175
HCC cells and subjected to qRT-PCR for gene expression of CCK-BRs, gastrin, and PD-
L1. C57BL/6 mice (N = 40) were injected with RIL-175 HCC cells (100,000) subcuta-
neously. After one week when the mice had palpable tumors, they were divided into 4
groups (N = 10ea) of equal tumor size. Treatment included: controls-untreated drinking
water; proglumide (0.1mg/ml) in drinking water; PD-1Ab (50mg, ip, days 7, 14, 21 with
untreated water); and combination therapy with PD-1 Ab (as above) and proglumide wa-
ter. Mice were euthanized when tumors reached a diameter of 20mm according to IA-
CUC guidelines. Tumors were stained with a CD8 antibody to evaluate CD8+ tumor
infiltrating T-cells. CCK-BR protein expression in human liver tissues and human HCC
was evaluated by immunohistochemistry using a tissue microarray (US Biomax). Results:
RIL-175 murine HCC cells exhibited increased expression of CCK-BR, gastrin, and PD-
L1 by qRT-PCR. Survival of mice treated with the combination of proglumide and the
PD-1 Ab was double that of the control mice and greater than proglumide or PD-1 Ab
monotherapy. Compared to tumors of control mice, tumors of mice receiving proglumide
monotherapy exhibited a 5-fold increase in CD8+ cells (P = 2.5x10-8), and there was a
12-fold increase in CD8+ T-cells in tumors of mice treated with the combination thera-
py (P = 4.7x10-17). In the human liver tissue microarray, immunoreactivity for the CCK-
BR was negative in the normal human liver tissues and increased with the grade of HCC
tumor (P = 0.0045) with 84.6% of grade-3 human HCC tissues staining positive for
CCK-BR. Conclusions: The CCK-BR may provide a novel target for therapy in HCC. Treat-
ment with the CCK-BR antagonist, proglumide, in combination with a PD-1 Ab appears
to be synergistic improving the survival of mice by increasing the number of intratumor-
al CD8+ T-cells. Research Sponsor: AACR-Bayer Innovation and Discovery Grant, Other
Government Agency.

467 Poster Session

Transition of the tumor microenvironment with clonal evolution of
hepatocellular carcinoma. First Author: Hiroaki Kanzaki, Department of
Gastroenterology, Graduate School of Medicine, Chiba University, Chiba,
Japan
Background: The combination of atezolizumab and bevacizumab has become a standard
treatment for advanced hepatocellular carcinoma (HCC). The indications for combina-
tion immunotherapy, including adjuvant therapy and combination with local therapy,
are expected to expand in the future. Although exploring the tumor microenvironment
has essential clinical implications in the era of combination immunotherapy, most stud-
ies on the tumor microenvironment in HCC are based on the analysis of archival samples
at the time of HCC diagnosis. Considering the lengthy clinical course and characteristics
of multicentric carcinogenesis, the tumor microenvironment may not be constant, but
may differ from that at the time of advanced HCC. The present study aimed to assess
the changes in the tumor microenvironment during the evolution to advanced HCC using
archival samples and samples obtained prior to systemic therapy from the same pa-
tients.Methods: The tumor microenvironment was compared in 20 cases by immunohis-
tochemical analyses of CD8, PD-L1, and VEGF expression. Levels of CD8-positive
lymphocytes were defined as the mean number of CD8-positive lymphocytes in the tu-
mor per 1 mm2 and classified as low or high infiltration using the median value. PD-L1
expression was classified as negative (< 1%) or positive (≥1%). VEGF expression was
classified as low (< 50%) or high (≥50%). Of the 20 cases, gene expression analysis
was performed by the PanCancer IO360 Panel in 14 cases. Results: Approximately 40%
of the archived samples were obtained at the early stage. Comparison of the tumor mi-
croenvironment between the two time points showed that 35% of the patients changed
to CD8-positive lymphocyte high infiltration, 20% to positive PD-L1 expression, and
29% to high VEGF expression. The result of comparing gene profile was different be-
tween the archival samples and those prior to systemic therapy in 64% of the patients
on the expression heat map. Gene set enrichment analysis showed significant changes
in T cell cytotoxicity between the two time points. Conclusions: The tumor microenviron-
ment might not be constant, but may change during the evolution to advanced HCC. In
the present study, based on the results of the gene mutation analysis using whole-
exome sequencing, we also reported the analyses by carcinogenic patterns such as mul-
ticentric occurrence and intrahepatic metastasis. Research Sponsor: None.
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468 Poster Session

Analysis of the tumor microenvironment in ineffective patients of
atezolizumab plus bevacizumab for advanced hepatocellular carcinoma.
First Author: Kazufumi Kobayashi, Department of Gastroenterology,
Graduate School of Medicine, Chiba University, Chiba, Japan
Background: Atezolizumab plus bevacizumab (Atezo + Bev) has been the standard treat-
ment for frontline systemic therapy in advanced hepatocellular carcinoma (HCC). Im-
mune check point inhibitors and its combination therapies are completely ineffective in
some population of patients based on previous reports in several other malignancies.
Regarding the results of a phase III trial (IMbrave 150) and several reports from real
world practice, ~20% of patients were determined to be progression disease (PD) as the
best radiological response to Atezo + Bev in patients with advanced HCC. In this study,
we analyzed the tumor microenvironment using tumor biopsy samples obtained before
starting Atezo + Bev to clarify the mechanism of resistance to Atezo + Bev in patients
with advanced HCC. Methods: This study enrolled patients with advanced HCC treated
with Atezo + Bev at Chiba University Hospital between October 2020 and April 2021.
We defined an ineffective group as patients with PD within 2 months according to RE-
CIST version 1.1. The analysis of the tumor microenvironment in this study was per-
formed using the nCounter PanCancer IO 360TM Panel. Results: Of 56 patients who
initiated Atezo + Bev during the study period, biopsy samples with a sufficient amount
of tumor tissue for analysis were obtained from 30 patients by percutaneous needle bi-
opsy immediately before administering Atezo + Bev. According to radiological assess-
ments, 7 and 23 patients were classified as ineffective and effective groups,
respectively. Comparing baseline characteristics of the two groups, the rate of alpha fe-
toprotein (AFP) ≥ 400 ng/mL was significantly higher in the ineffective group (ineffec-
tive group: 85.7%; effective group: 34.8%; p = 0.031). According to gene expression
analyses, 101 of 775 genes were differentially expressed between the two groups. Gene
set enrichment analysis showed that antigen presentation, cytokine and chemokine sig-
naling, cytotoxicity, immune cell adhesion and migration, and interferon signaling had a
lower expression in the ineffective group. Conversely, a higher expression of cell prolifer-
ation signaling was observed in the ineffective group. In this cohort, the expression of
Wnt signaling showed no significant difference between the two groups. We calculated
the cytolytic activity based on the expression of granzyme A and perforin 1, and it was
significantly lower in the ineffective group (6.1 in the effective group and 5.3 in the in-
effective group, p = 0.013). Conclusions: Analysis of the tumor microenvironment found
differences of several gene expressions and those of signaling between the ineffective
and effective groups of Atezo + Bev in patients with advanced HCC. The ineffectiveness
of Atezo + Bev is due to the reduced action of T cell infiltration and its immune response
to tumor. Research Sponsor: None.

469 Poster Session

Prognostic ability of the Gustave Roussy Immune Score for patients with
advanced pancreatic adenocarcinoma. First Author: Lucy Xiaolu Ma,
Princess Margaret Cancer Center, University Health Network, Toronto,
ON, Canada
Background: The Gustave Roussy Immune Score (GRIm-S) considers a composite of
neutrophil to lymphocyte ratio (> 6 = 1), albumin (< 35 = 1) and LDH (> ULN = 1)
and has been established as a prognostic score and may in aid in the selection of pa-
tients for phase 1 trials of immune checkpoint inhibitors. Methods: We explored the
prognostic impact of the GRIm-S (high > 1) in patients enrolled on the COMPASS trial
and correlated the score with genomic and clinical characteristics. Patients in this trial
had biopsies for whole genomic and RNA sequencing prior to standard chemotherapy
regimens in the advanced setting. Results: 252 patients were included in the analyses
with a median follow-up time of 28 months. 16% of patients had a high GRIm-S with
significantly shorter median overall survival (OS) of 4.1 months versus 10.0 months in
those with a low score (HR 2.18, 95% CI 1.4-3.4, p < 0.0001). In the GRIm-S-high
cohort, early progression with non-evaluable disease and disease progression were more
common than in the GRIm-S low cohort (56% vs 31%, p = 0.003). In a multivariable
analysis, a high GRIm-S was poorly prognostic (HR 1.6 95% CI 1.3-1.9, p < 0.001),
whereas the classical RNA subtype (vs. basal-like) (HR 0.41, 95% CI 0.3-0.6, p <
0.001) and a high HRDetect score (HR 0.47 95% CI 0.3-0.7, p < 0.001) associated
with superior OS. The GRIm-S did not correlate with RNA subtypes or with specific
KRAS mutations. There were no differences in structural variant load or tumour muta-
tional burden between groups. However those with a high GRIm-S did have a higher to-
tal target lesion diameter at baseline (p < 0.001). Conclusions: The GRIm-S identifies a
subset of patients who have aggressive pancreas cancer and short life expectancy. This
information may help clinicians in treatment decision making and selection for clinical
trials. Research Sponsor: This study was conducted with the support of the Ontario In-
stitute for Cancer Research (PanCuRx Translational Research Initiative) through funding
provided by the Government of Ontario, the Wallace McCain Centre for Pancreatic Can-
cer supported by the Prin.

470 Poster Session

IMbrave150: Exploratory efficacy and safety in patients with unresectable
hepatocellular carcinoma (HCC) treated with atezolizumab beyond
radiological progression until loss of clinical benefit in a global phase III
study. First Author: Han Chong Toh, National Cancer Centre Singapore,
Singapore, Singapore
Background: First-line atezolizumab (atezo) + bevacizumab (bev) has been approved in > 80
countries based on significantly longer survival vs sorafenib (sor) in systemic treatment
(tx)–naive patients (pts) with unresectable HCC in IMbrave150 (NCT03434379; Finn NEJM
2020). This clinically meaningful tx benefit was maintained with an additional 12 months of
follow-up (Finn ASCO GI 2021). We report the efficacy and safety in pts who received atezo be-
yond radiological progression until loss of clinical benefit. Methods: Pts were randomized 2:1 to
receive atezo 1,200 mg IV + bev 15 mg/kg IV q3w or sor 400 mg bid until unacceptable toxicity
or loss of clinical benefit per investigator (INV). In the presence of clinical benefit, pts with pro-
gressive disease (PD) per INV RECIST 1.1 (not at a critical anatomical site) could continue
study tx. Pts from the atezo + bev arm who had PD and continued atezo were included. Results:
Of the 336 pts who received atezo + bev, 236 had PD, of whom 130 continued atezo (± bev),
60 had other tx, and 46 received no tx on or after first PD. Of the pts who continued atezo,
78% were Barcelona Clinic Liver Cancer (BCLC) stage C and 80% Child-Pugh A5 vs pts receiv-
ing other tx (85% BCLC stage C, 72% Child-Pugh A5). Sor (13% and 53%) and lenvatinib
(14% and 35%) were the most common other txs received post PD among pts who continued
atezo or received other tx, respectively. At clinical cutoff (August 31, 2020), the median num-
ber of cycles of atezo received post PD was 5 (range, 1-33) and 41 (32%) pts received ≥ 10
cycles. 60 of 130 (46%) pts who continued atezo died vs 180 of 336 (54%) receiving atezo +
bev in the ITT population. See Table for efficacy data from baseline (BL) and PD. Grade (Gr)
3/4 and tx-related Gr 3/4 AEs occurred in 30 (23%) and 21 (16%) pts who continued atezo, re-
spectively. There were 6 (5%) Gr 5 AEs, none tx-related. Conclusions: Atezo + bev is the stan-
dard of care for pts with unresectable HCC. In IMbrave150, pts with maintained clinical
benefit continuing atezo after PD may have further benefited from staying on tx, although inter-
pretation is limited by selection bias (prespecified criteria excluding pts with loss of clinical
benefit). These data suggest that tx with atezo until loss of clinical benefit may contribute to
post-PD outcomes. Beyond this exploratory analysis in select pts, the value of tx with atezo be-
yond formal progression will be assessed prospectively in IMbrave251 (NCT04770896).
Clinical trial information: NCT03434379. Research Sponsor: F. Hoffmann La-Roche Ltd.

Atezo (from BL;
n=130)

Atezo (from PD;
n=130)

Other tx (from PD;
n=60)

No tx (from PD;
n=46)

Pts with OS event, n (%) 60 (46) 60 (46) 41 (68) 39 (85)

OS, median (95% CI), mo 24.1 (20.2, NE) 14.5 (11.5, 16.7) 6.8 (4.9, 11.5) 2.0 (1.6, 3.0)

12-mo OS, % (95% CI) 82.9 (76.4, 89.4) 59.1 (49.6, 68.6) 35.6 (22.6, 48.6) 6.0
(0.0, 13.8)

Time to PD per INV RECIST 1.1, median (95%
CI), mo

� 5.5 (4.2, 6.8) 6.2 (4.3, 9.6) 4.4 (2.9, 6.7)
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Molecular profiling to identify potential therapeutic targets in hepatocellular
carcinoma. First Author: Madappa N. Kundranda, Banner MD Anderson
Cancer Center, Gilbert, AZ
Background: Hepatocellular carcinoma (HCC) is the most common type of primary liver
cancer and is often diagnosed at an advanced stage with limited effective therapies.
The advent of comprehensive genomic molecular profiling has the potential to identify
novel therapeutic options in the treatment of HCC. In this descriptive clinical utility
study, we evaluated the utility of the Oncotype MAP Pan-Cancer Tissue (MAP) test to
identify potential therapeutic options, including clinical trials. Methods: Between Octo-
ber 2018 and October 2020, we identified 41 samples from patients with HCC submit-
ted for MAP testing. The MAP test uses tumor tissue to identify single nucleotide
variants, indels, copy number alterations, and select structural variants and fusions by
next-generation sequencing (NGS) of a 257 gene panel. Tumor mutational burden and
microsatellite instability are also determined. A custom immunohistochemical (IHC)
panel is also performed. Results from NGS and IHC are run against a proprietary knowl-
edgebase of genomic and proteomic data that includes FDA approvals, NCCN Recom-
mendations and published biomarker data on potentially targetable alterations.
Eligibility for ongoing clinical trials is determined using the NCI database. Results: Of
the 41 samples, 37 (90%) met minimum tissue requirements (3mm2 and 15% tumor
cellularity) for DNA sequencing. Of these 37 samples, 36 (97%) were successfully se-
quenced for NGS testing. Median turnaround time from the date of accessioning to the
date of laboratory report was 5 days (interquartile range (IQR) 4-6 days). The most fre-
quently identified genomic variants characterized as pathogenic, or unknown signifi-
cance, were TP53, CTNNB1 and FAT1 genes. Thirty-two samples (86%) had a genomic
alteration that could potentially direct treatment. Six samples (16%) had findings di-
recting to an approved treatment for HCC, 4 (11%) had findings for an approved treat-
ment of a different tumor type, and 22 (59%) had findings for one or more clinical
trials. Conclusions: The Oncotype MAP Pan-Cancer Tissue test identified molecular var-
iants that could be used to inform treatment decisions in 86% of HCC samples, includ-
ing 16% to an approved HCC therapy. The Oncotype MAP test may be considered as
another tool in the management of advanced HCC patients. Research Sponsor: Exact
Sciences Corporation.
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Plasma hPG80 (circulating progastrin) as a novel prognostic biomarker for
hepatocellular carcinoma at early to intermediate stages (BCLC 0 to B). First
Author: Alexandre Prieur, ECS-Progastrin, Prilly, Switzerland
Background: Alpha-fetoprotein (AFP) is the most widely used biomarker for hepatocellu-
lar carcinoma (HCC) prognosis. However, AFP is not useful in establishing a prognosis
for patients with a tumor in the early stages. hPG80 (circulating progastrin) is a tumor
promoting peptide present in the blood of patients with various cancers including HCC,
even at early stages. In this study, we evaluated the prognostic value of plasma hPG80

in patients with HCC at early and intermediate stages. Methods: A total of 79 HCC pa-
tients including 44 BCLC from 0 to A and 35 BCLC B managed with local or systemic
treatments, (“Liverpool” biobank) were enrolled prospectively and analyzed retrospec-
tively. hPG80 was quantified using DxPG80 Lab kit (ECS-Progastrin) with a limit of de-
tection at 1 pM and AFP was quantified using Cobas E411 in the blood of HCC
patients. An optimal cutoff value of hPG80 was identified at 4.5 pM by calculating the
minimal p-value based on the log-rank method. For AFP, a cutoff of 100 ng/mL was
used as for liver transplantation (Notarpaolo, 2016). The prognostic impact of hPG80

and AFP levels on patient overall survival (OS) was assessed using Kaplan-Meier curves
and log-rank tests. Results: hPG80 was detected in 36 of 44 (81.8%) HCC patients at
stages BCLC 0 to A and 29 of 35 (82.9%) at stage BCLC B by contrast to AFP present
in only 5 (11.4%) and 9 (25.7%) patients respectively. The median of hPG80 was 5.7
pM (IQR: 1.7-22.4 pM) at stages BCLC 0 to A, 6.0 pM (IQR: 1.5-22.2 pM) at stage
BCLC B and significantly different from a non-HCC age-range matched control group co-
hort (median value: 1.5 pM, IQR 0.6-3.2 pM, p < 0.0001). When combining BCLC 0
to B, the median OS for hPG80+ patients (n = 46) was significantly shorter than that of
hPG80- patients (n = 33) (25 months versus undefined, HR: 3.07, 95% CI: 1.46-6.43;
p = 0.0064). AFP+ patients were also significantly correlated with poorer OS (17.5
months versus undefined, HR: 3.16, 95% CI: 1.06-9.47; p = 0.0030). Then, we evalu-
ated the prognostic significance of hPG80 in combination with AFP levels. hPG80+ pa-
tients with AFP > 100 ng/mL (n = 46) had a worse OS than that of patients with AFP <
100 ng/mL patients (n = 33) (15.8 months versus undefined, HR: 6.38, 95% CI: 1.74-
23.41; p = 0.0052). Conclusions: Our findings show that hPG80 could serve as a new
prognostic biomarker for HCC patients at early to intermediate stages. These results will
need to be confirmed in a prospective study, but it opens the possibility to use hPG80 as
a biomarker for HCC patients at early stage at a time they can be treated to be cured.
Research Sponsor: None.
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Clinicopathologic correlates and prognostic relevance of the immune
checkpoint CD73 (NT5E) in resected biliary cancers (BC). First Author:
Massimiliano Salati, Division of Oncology, Department of Oncology and
Hematology, University Hospital of Modena, Modena, Italy
Background: CD73, an ecto-5’-nucleotidase (NT5E), creates an immunosuppressive tu-
mour-promoting microenvironment by converting ATP to adenosine. The expression of
CD73 has been linked to poorer patients (pts) outcome across several cancer types and
the targeted inhibition of this immunoinhibitory protein has been recently advanced to
clinical development. However, the clinicopathologic role of CD73 as well as its poten-
tial implications are largely unexplored in BC. Methods: The expression of CD73 was as-
sessed by immunohistochemistry on both tumour (tCD73) and stromal tissue (sCD73)
of a clinically-annotated cohort of radically-resected BC and scored for staining intensity
as follows: +1, +2 and +3. RNAseq was performed on RNA isolated from surgical speci-
mens. Differences between groups were evaluated using the Chi-square test. Survival
functions were estimated by the Kaplan-Meier method and comparisons were made us-
ing the log-rank test. The Cox proportional hazards model was used to assess the impact
of covariates on survival outcomes. Results: CD73 immunohistochimichal expression
was evaluated on resected specimens of 70 BC pts. 43 pts (61%) were tCD73-positive,
while 44 pts (62%) were sCD73-positive. Among the former group, the intensity score
was 1+ in 19 pts (44%), 2+ in 16 pts (37%), 3+ in 10 pts (23%), while in the latter
group was 1+ in 22 pts (50%), 2+ in 10 pts (22%) and 3+ in 12 pts (27%). CD73 posi-
tivity was associated with older age (> 70 years, p = 0.01), gallbladder subsite (p =
0.03), and nodal involvement (p = 0.04). Patients with tCD73-positive BC experienced
a significantly shorter relapse-free survival (8,4 vs 39,4 months; p = 0.016) and overall
survival (60,7 vs 13,7 months; p = 0.017). Notably, high tCD73 expressors (score 3+)
displayed the poorest prognosis (12,03 months; p = 0.023). When evaluated on univari-
ate and multivariate analysis, tCD73 positivity was an independent prognostic factor for
both relapse-free survival (p = 0.038) and overall survival (p = 0.023), together with
ECOG PS and pTNM stage. Whole-transcriptome sequencing is ongoing to correlate
CD73 expression with cancer-related pathways. Conclusions: In this study, we provided
a clinicopathologic characterization of CD73 expression in resected BC, demonstrating
that tCD73 is an independent negative prognostic biomarker in this disease. Although
these findings are in need of a validation in larger dataset, they foster novel combination
of anti-CD73 agents with conventional therapy in the poorer-prognosis subset of CD73-
positive BC. Research Sponsor: None.
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Comprehensive genomic profiling (CGP) of fibrolamellar oncocytic hepatoma
(FLO) and conventional hepatocellular carcinomas (HCC): An observational
study. First Author: Aditya V. Shreenivas, Medical College of Wisconsin,
Milwaukee, WI
Background: FLO is a rare variant of liver cancer that disproportionately affects young adults and is
frequently progressive and fatal as it is often detected in a clinically advanced stage. It is seldom
associated with cirrhosis of liver, viral hepatitis or other risk factors associated with conventional
HCC. Treatment options are largely limited to surgical resection, and there is dearth of effective
targeted therapies for FLO. Methods: Comprehensive genomic profiling (CGP) was performed using
the Foundation Medicine Inc. (FMI) data base on 63 FLO and 1,793 HCC clinically advanced
cases between 6/2013-12/2020 using a hybrid capture-based assay of up to 324 genes a to de-
tect genomic alterations (GA), tumor mutational burden (TMB) and microsatellite instability
(MSI). PD-L1 expression in tumor cells (Dako 22C3) was measured by IHC and scored using the
tumor proportion score (TPS) method. Results: The FLO patients (pts) were significantly younger
than HCC pts (median age 20 vs. 64, respectively) and the male preponderance was similar. The
HCC group featured significantly more GA/tumor than FLO group (3.74 vs 1.31 p<.0001). In the
currently untargetable GA group, CTNNB1, TERT and TP53 GA were significantly more frequent in
HCC than FLO. GA in potentially targetable genes were extremely uncommon in both FLO and
HCC with HCC featuring slightly more MTOR pathway targets (PTEN, TSC2, NF1). GA in DNA
damage and repair (DDR) pathway including BRCA2 were infrequent in both groups. GA in target-
able kinases including EGFR, ERBB2, ALK, RET and PIK3CA were extremely uncommon in both
groups. GA associated with intrahepatic cholangiocarcinoma (IDH1, FGFR2) were extremely un-
common in these tumors. Although the mean TMB was significantly higher in HCC than FLO, over-
all TMB was low with very few cases having TMB > 10 mutations/Mb. PD-L1 expression was
relatively low in both groups. GA in genes associated with immune checkpoint inhibitors (ICPI)
drug response like PBRM1, CD274, MDM2, STK11 were rarely identified in both groups. Addi-
tional details are illustrated in the table. Conclusions: Comparison of CGP of FLO with HCC illus-
trates the multifarious nature of these cancers. In HCC, there is a high prevalence of GA in TERT,
CTNNB1 and TP53. CGP identified certain targetable GA in the MTOR and DDR pathways and
TMB was higher in HCC. These findings warrant further evaluation of clinically advanced FLO and
HCC pts by CGP to identify possible targetable genomic pathways. Research Sponsor: None.

FLO
(N=63)

HCC
(N=1,793) P Value

Top currently untargetable
GA

TP53 6.3% 35.9% <.0001
CTNNB1 4.8% 32.1% <.0001

TERT 18.3% 56.9% <.0001

Top potentially targetable GA PTEN 1.6% 5.0% NS
PIK3CA 1.6% 2.1% NS

IDH1 3.2% 1.2% NS

BRCA2 1.6% 1.3% NS

ICPI biomarkers Mean TMB 1.77 4.07 <.0001
PD-L1 Low (1-49%)/High Positive (= > 50%) tumor cell
staining

9%/0% 16%/3% NS
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Influence of cirrhosis on outcomes of patients with advanced intrahepatic
cholangiocarcinoma receiving chemotherapy. First Author: Constance
D’abrigeon, Centre Eugene Marquis, Rennes, France
Background: Cirrhosis is a risk factor for intrahepatic cholangiocarcinoma (iCC). Howev-
er, its impact on the management of advanced disease is not established. Methods: Ret-
rospective analysis of patients (pts) treated with systemic chemotherapy for advanced
iCC in the first-line setting at 2 tertiary cancer referral centers, the second center used
to validate findings from the first. Cirrhosis was diagnosed based on at least one element
among pathological diagnosis, baseline platelet < 150 G/L, portal hypertension and/or
dysmorphic liver at imaging. Results: In the first center (n=185), 55 pts (29.7%) had
cirrhosis (74.5 % based on pathological diagnosis). Main aetiology of cirrhosis was alco-
hol for 17 pts (31%), non-alcoolic steato-hepatitis (NASH) for 10 pts (18.2%), and
mixed alcohol and NASH for 9 pts (16.4%). 102 (57.0%) pts received gemcitabine-cis-
platin, 55 (30.7%) pts received gemcitabine-oxaliplatin, and 11 (6%) pts received
gemcitabine, with no difference between cirrhotic and non-cirrhotic pts (p=0.38). Sec-
ond-line treatment was less frequent in cirrhotic pts (21.8% vs. 50.0%, p=0.001). Cir-
rhotic pts experienced more grade 3/4 hematologic toxicity than non-cirrhotic pts (38%
vs. 20%, respectively, p=0,014), and more grade 3/4 non-hematologic toxicity (28%
vs. 15%, respectively, p=0.048). The overall survival (OS) was significantly shorter in
cirrhotic pts; median: 9.0 vs. 13.8 months for non-cirrhotic pts (HR = 1.54 [95%CI:
1.09-2.16]; p = 0.014); confirmed on multivariable analysis, adjusted on ALBI-score,
ECOG PS, extension of the disease (liver only disease and bilobar) (HR = 1.53 [95% CI:
1.01-2.33]; p=0.046). However, PFS was not significantly shorter in cirrhotic pts: me-
dian 9,9 months vs. 11.7 for non-cirrhotics (p = 0.35). In the second center (n=102),
similar results were seen: 27 (26.5%) pts had cirrhosis. The cirrhotic pts experienced
more grade 3/4 hematologic toxicities than non-cirrhotic pts (55.6% vs. 25.4%, respec-
tively, p=0.005), and more grade 3/4 non-hematologic toxicity (44.4% vs. 12.7%, re-
spectively, p = 0.001). OS was shorter in cirrhotic pts; median 9.1 months vs. 11.7
months for non-cirrhotic pts (HR = 1.81 [95%CI: 1.14-2.87]; p = 0.011). PFS was not
significantly shorter in cirrhotic pts: 7.5 months for patients without cirrhosis, and 4.2
months for pts with cirrhosis (p=0.221). Conclusions: Cirrhosis was frequent in pts with
advanced iCC, and had a negative impact on patients’ outcomes, with increased chemo-
therapy-induced toxicity and shorter OS. Formal assessment and consideration of cir-
rhosis in the therapeutic management should be recommended and could lead to a
dose adjustment. Research Sponsor: None.
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Prevalence of germline mutations and homologous recombination deficiency
(HRD) in a real-world biliary tract cancer (BTC) cohort. First Author:
Robin Kate Kelley, University of California, San Francisco, San
Francisco, CA
Background: Biliary tract cancers (BTC) are a heterogeneous family of cancers including
intrahepatic and extrahepatic cholangiocarcinomas (ICC, ECC) and gallbladder carcino-
mas (GBC). Treatment options remain limited and prognosis is poor for advanced BTC,
underscoring the need for early detection and new therapeutic targets. Next-generation
sequencing (NGS) studies have identified mutations associated with homologous re-
combination deficiency (HRD) in up to 25% of BTC patients, but the proportion with
germline (GMut) versus somatic (SMut) mutations has not been established. This retro-
spective study was designed to determine the prevalence of GMut and HRD-associated
SMut in a large BTC convenience sample and their association with key clinical parame-
ters. Methods: We retrospectively analyzed de-identified records from 804 BTC patients
who received tumor/normal (T/N) matched NGS between 2017-2021 via the Tempus|xT
assay (DNA-seq of 648 genes at 500x coverage; full transcriptome RNA-seq). This tar-
geted panel detects single nucleotide variants (SNVs), indels, copy number variants
(CNVs), and a selection of rearrangements. Analyses focused on pathogenic/likely path-
ogenic SMut and CNVs, as well as incidental GMut limited to SNVs and small indels in
50 hereditary cancer genes. HRD-associated GMut and SMut were analyzed across 9
and 18 HRR pathway genes, respectively. Results: We identified a cohort of 804 pa-
tients with BTC, composed of ICC (n=499), ECC (n=83), and GBC (n=222). The medi-
an age was 66 years; 55% were female; and race was White/Black/Asian in 78%/12%/
6%. The prevalence of GMut was 4.6% overall. Subgroup analyses showed GMut in 5%
of ICC, 4.8% of ECC, and 3.6% of GBC. For patients <50 years of age at diagnosis,
pooled prevalence was 6.1% (n=82) vs. 4.5% (n=641) for age ≥50 years (p=0.6).
HRD-associated GMut were present in 3.2%. HRD-associated SMut or CNVs were pre-
sent in 13%, and showed significant variation across subsite (p=0.002) with highest
prevalence in GBC (19%, Table). HRD-associated GMut were identified in ATM (n=8),
BRCA2 (n=6), and BRCA1 (n=5). Microsatellite instability was present in 1.4% of sam-
ples. Conclusions: A significant proportion of BTC patients harbors potentially clinically-
relevant GMut and SMut associated with HRD. Future studies are warranted to define
the role of germline testing and to examine the activity of HRD-targeted therapies in
BTC patients. Research Sponsor: None.

Mutations in HRD-associated genesa
Overall
(n=804)

ICC
(n=499)

ECC
(n=83)

GBC
(n=222) p-valueb

Germline 3.2% 3.6% 3.6% 2.3% 0.7

Somatic 13% 10% 14% 19% 0.002

a, ATM, BARD1, BRCA1, BRCA2, BRIP1, CDK12, CHEK1, CHEK2, FANCA, FANCL, HDAC2, MRE11, NBN, PALB2, RAD51B,
RAD51C, RAD51D, RAD54L; b, Pearson’s Chi-squared and Fisher’s exact tests.
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Molecular profile of hepatocellular carcinoma (HCC) in older versus younger
adults: Does age matter? First Author: Sukeshi Patel Arora, Mays Cancer
Center, University of Texas Health San Antonio, San Antonio, TX
Background: HCC is increasingly prevalent in older adults with rising incidence and an
aging population worldwide. Retrospective studies show older patients with HCC may
have an increased survival compared to younger patients. However, data is lacking re-
garding the genomic and biologic differences, that if identified, would potentially
change how we treat this disease in younger vs. older patients. Hence, there is a need to
better characterize the molecular landscape of the disease in an age-specific manner.
We analyzed the association of age with genomic alterations and therapeutic response
to sorafenib in a cohort of advanced HCC that had undergone comprehensive molecular
profiling. Methods: 487 HCC samples (excluding variants) were analyzed using Next
Generation Sequencing (592 gene panel, NextSeq), Whole Exome and Whole Transcrip-
tome Sequencing (NovaSeq), and IHC at Caris Life Sciences (Phoenix, AZ). PD-L1 posi-
tivity was determined by IHC (SP-142 clone, cutoff ≥1, 1%). Tumor mutational burden
(TMB) was a measure of total somatic mutations per Mb. Immune cell populations were
determined by Microenvironment Cell Population (MCP) counter analysis of RNA ex-
pression data. Overall survival (OS) calculated from tissue collection to last contact and
time on treatment (TOT) with sorafenib were extracted from insurance claims and calcu-
lated using Kaplan-Meier curves. Statistical analysis was done using Chi-square, Fisher
Exact and Wilcoxon rank sum tests, with p values adjusted for multiple comparisons
and q<0.05. Results: Differences in the molecular landscape of HCC stratified by pa-
tient age were assayed using a ternary classification based on 1 standard deviation from
the mean age (mean age=65; <53: A1 (n=51), 53-77: A2 (n=361), >77: A3 (n=75)).
With age, mutational frequencies in CTNNB1 (A1=13.04%, A2=33.43%,
A3=38.24%) and TERT (A1=25%, A2=68.84%, A3=76.92%) increased, while ATM
(A1=6.52%, A2=0.93%, A3=1.49%) decreased (p<0.05, q>0.05). There were fold
increases in median TMB (A2/A1=1.33, A3/A1=1.33, p<0.01), LAG3 (A2/A1=1.75,
A3/A1=1.93 p<0.01), CTLA4 (A2/A1=2.05, A3/A1=2.15, p<0.05) expression; medi-
an cell fractions of CD8+ T cells (A2/A1=1.37, A3/A1=1.50, p<0.05) & B cells (A3/
A1=3.01 p<0.05) increased while cancer associated fibroblasts (A1/A2=0.62, A1/
A3=0.69, p<0.01) decreased with age. PD-L1 was not statistically significant. While
there was no change in OS, reduced TOT with sorafenib was observed in patients
aged>65 (p=0.013). Conclusions: Increased alterations in oncogenic drivers and esti-
mates of CD8+ T cells and B cells were observed in the elderly population with HCC.
The enhanced presence of co-inhibitory molecules suggests potential immune evasion.
While we observed reduced TOT with sorafenib, additional studies are needed to eluci-
date the impact of molecular alterations on outcomes with sorafenib and newer thera-
pies (i.e. immunotherapy) in older adults. Research Sponsor: Caris Life Sciences.
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The role of serial analysis of hepatocellular carcinoma via circulating tumor
DNA in identification of new actionable alterations. First Author: David
Hsieh, University of Texas Southwestern Medical Center, Dallas, TX
Background: Molecular profiling using circulating tumor DNA (ctDNA) is advantageous
in cancers where tissue biopsies are not routinely obtained such as in hepatocellular
carcinoma (HCC). We hypothesize that due to the expected evolution of cancer clones
during treatment, serial analysis of ctDNA at the time of progression may identify addi-
tional actionable alterations. This study analyzed serial testing patterns and results for
patients with HCC in a large laboratory database. Methods: Analysis of genomic results
from blood samples prospectively collected between January 1, 2016-March 31, 2021
for clinical Guardant360 testing and a diagnosis of HCC as documented by ordering pro-
viders on the test requisition form (TRF) was performed. Serial tests were defined as
having Guardant360 analysis performed on more than one sample collected at more
than one timepoint. Chi-squared analysis was completed to assess associations between
maximum variant allele fraction (maxVAF) changes and identification of new genes al-
tered on subsequent tests. Results: 106 patients were tested serially with Guardant360
with a total of 272 tests. The median age of patients tested was 65 years (range: 16-
91); 75% were male. Approximately 73% of patients had 2 serial tests, 95% had 2-4
serial tests; 5% had 5 or more. 105/106 (99%) of patients had serial tests with geno-
mic alterations detected across multiple tests, of which 68 (64.8%) had new pathogen-
ic alterations compared to their previous test(s) (Table). Increases in maxVAF at the
time of re-testing were associated with findings of new molecular alterations (p=0.03).
Potentially actionable molecular alterations accounted for 19% (13/68) of new altera-
tions and included mutations in KIT and BRAF and amplifications in MET, BRAF,
RAF1, PDGFRA, KIT, and FGFR2. Conclusions: Serial ctDNA testing in patients with
HCC identified numerous potentially actionable alterations in nearly 1 in 5 patients for
which a clinical trial or matched treatment option may be available. Non-invasive longi-
tudinal genomic assessment via ctDNA provides an opportunity to examine these trends
in a larger cohorts and assess impact on clinical outcomes for patients with HCC who
undergo serial testing. Research Sponsor: None.

Distribution of new alterations by maxVAF change.

Decreased VAF Increased VAF

No new genes altered 26 (24.7%) 11 (10.5%)

New genes altered 33(31.4%) 35 (33.3%)
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Prognostic significance of serum CA 19-9 response and dynamics in patients
with intrahepatic cholangiocarcinoma undergoing surgical resection. First
Author: Timothy P. DiPeri, The University of Texas MD Anderson Cancer
Center, Houston, TX
Background: Pre and post-operative elevation of serum CA 19-9 have been associated
with poor outcomes and increased risk of recurrence in patients with resected intrahe-
patic cholangiocarcinoma (ICC). We sought to investigate the impact of CA 19-9 re-
sponse and dynamics on survival for patients with ICC undergoing surgical resection.
Methods: Clinicopathologic characteristics were abstracted from a prospectively main-
tained database at a tertiary cancer care center for patients with ICC undergoing surgi-
cal resection from 2003 to 2020. Exclusion criteria included CA 19-9 non-producers
(≤ 1 U/mL at baseline), missing baseline/pre-operative or postoperative CA 19-9 value,
or total bilirubin > 2 mg/dL. Overall (OS) and recurrence-free survival (RFS) was com-
pared among patients when categorized by baseline (neoadjuvant)/pre-operative (up-
front surgery) and post-operative CA 19-9 values: normal (> 1 to 37 U/mL),
intermediate (> 37 to 200 U/mL), and elevated (> 200 U/mL). Patients were then
stratified by perioperative CA 19-9 response (responder [non-normal to normal CA 19-9
OR 50% reduction in CA 19-9; normal to normal CA 19-9], non-responder [non-normal
to non-normal CA 19-9 OR < 50% reduction in CA 19-9; normal to non-normal CA 19-
9]) and CA 19-9 dynamics (normal to normal, non-normal to normal, non-normal to
non-normal, normal to non-normal CA 19-9 values). Results: A total of 112 patients
were identified including 67 (59.8%) who underwent upfront surgery and 45 (40.2%)
who received neoadjuvant therapy. Patients with a normal CA 19-9 at diagnosis had me-
dian RFS and OS durations of 61 and 163 months, followed by intermediate CA 19-9
(20 and 98 months) and elevated CA 19-9 (18 and 46 months, p = 0.308 RFS; p =
0.295 OS). Those who had a normal CA 19-9 post-operatively had the best median RFS
and OS (46 and 163 months), followed by intermediate CA 19-9 (13 and 58 months)
and elevated CA 19-9 (5 and 8 months, p = 0.059 RFS; p = 0.005 OS). When stratified
by perioperative CA 19-9 response, responders had a median RFS of 36 vs. 13 months
in non-responders (p = 0.143), and a median OS of 98 months vs. 88 months in non-
responders (p = 0.077). Patients with normal CA 19-9 post-operatively had longer RFS/
OS (normal to normal, 48/98 months; non-normal to normal, 30/not estimable months)
than those who had non-normal CA 19-9 both pre- and post-operatively (non-normal to
non-normal, 7/34 months, p = 0.018 RFS; p = 0.007 OS). Conclusions: Patients with
normal CA 19-9 levels post-operatively, who had either normal or elevated CA 19-9 pre-
operatively, had the greatest RFS and OS durations. A normal (or normalized) post-oper-
ative CA 19-9 may inform patient-centered decisions on adjuvant therapy and/or surveil-
lance intensity. Research Sponsor: None.
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Epidemiological biliary tract cancer characterization: A patient cohort from
the Spanish RETUD registry. First Author: Teresa Macarulla, Hospital
Universitario Vall d’Hebron, Barcelona, Spain
Background: Biliary tract cancer (BTC) is a heterogeneous group of tumours, including
cholangiocarcinoma (intrahepatic and extrahepatic) and gallbladder carcinoma (GC).
With this work, we aim to perform an epidemiological characterization of patients with
BTC, their management and survival outcomes from a nationwide registry in Spain.
Methods:We performed an epidemiologic analysis of a cohort of patients from the Span-
ish RETUD registry diagnosed with BTC between 1 January 2017 and 31 December
2020. Data collected included sociodemographic and clinical outcomes, molecular
analysis, oncological treatments, and survival. Patients with all the aforementioned data
available on the cut-off date of 7 July 2021 were considered in the analysis. It included
descriptive statistics of patient characteristics, tumour molecular markers and treat-
ments. Progression-free survival (PFS) and overall survival (OS) were estimated using
the Kaplan-Meier method. Results: A total of 778 evaluable patients were included in
19 sites, with a median (interquartile range, IQR) age of 72.2 (64.5-78.5) years,
54.8% men. At primary diagnosis, the tumour was mostly intrahepatic (57.2%); fol-
lowed by extrahepatic (27.4%) and GC (13.8%) and histologically diagnosed (83.7%).
Most of the patients has advanced disease at diagnosis (72.0%). At database cut-off,
the disease was metastatic in 525 (67.5%) patients, and the main metastatic sites
were the liver n = 333 (63.4%), lymph distant nodes n = 187 (35.6%) and peritoneum
n = 175 (33.3%). Any biomarker analysis was done in 245 (31.5%) patients whose
main findings were: IDH1 mutations (n = 33, 17.7%), FGFR2 fusions (n = 15, 8.4%),
BRAFV600E mutation (n = 10, 5.7%), MSI (n = 14, 6.8%) and HER2 amplification
(n = 5, 3.0%). Previous surgeries were reported in 261 (33.5%) patients, and systemic
oncologic therapies in 586 (75.3%): neoadjuvant n = 11 (1.9%), adjuvant n = 135
(23.0%), first line n = 549 (93.7%), second line n = 237 (40.4%), and third line and
beyond n = 113 (19.3%). The main first-line treatment was cisplatin/gemcitabine (CIS-
GEM; n = 331, 64.4%), followed by gemcitabine monotherapy (n = 100, 19.5%) and
gemcitabine plus oxaliplatin (GEMOX; n = 48, 9.3%). The median (95% CI) PFS from
first line in patients exposed to CISGEM was 5.1 (4.6-5.8) months. The median OS in
metastatic population (95% CI) was 8.3 (7.2-9.1) months. Conclusions: This analysis
provides insights into the characterization of BTC, its therapeutic management and clin-
ical outcomes in Spanish sample patients. Obtained data are consistent with the pub-
lished literature; nevertheless, we must consider them in the context of a currently
evolving scenario. Although molecular analysis has gained relevance, it is still poorly
performed in daily practice in Spain. Research Sponsor: Incyte.

482 Poster Session

Perioperative optimization with nutritional supplements in patients
undergoing gastrointestinal surgery for cancer: A randomized, placebo
controlled feasibility clinical trial. First Author: Pablo Emilio Serrano Aybar,
McMaster University, Department of Surgery, Division of General Surgery,
Hamilton, ON, Canada
Background: Nutritional status is a major determinant of outcomes following surgery.
Perioperative nutritional supplementation may improve postoperative outcomes, howev-
er, studies on the topic have led to controversial results. Methods: Single-centre, feasi-
bility randomized trial among gastrointestinal cancer patients undergoing surgery,
comparing perioperative nutritional supplements versus placebo. The supplements in-
cluded: protein supplementation (preoperative day 30-6), “immunonutrition” (preoper-
ative day 5-1 and postoperative day 1-5), and carbohydrate loading (surgery day).
Primary outcome was enrollment fraction (i.e., enrolled/eligible patients). Secondary
outcomes were patient compliance with study packages (target> 70% of total packages
provided) and 90-day postoperative complication rate, including postoperative infec-
tious complications. A priori, we considered protocol modifications to improve enroll-
ment fraction and compliance. Results: From October 2018 to March 2020, 495
patients were screened, of which, 144 were eligible and 71 were enrolled (enrollment
fraction: 49%, 95%CI, 41-57%). Patients did not enroll for various reasons including
refusal without reason (n = 33) and too much burden (n = 25). Protocol modifications
did not impact enrollment fraction or compliance. Modifications included decreasing
the interval from enrollment to surgery from 4 weeks to 2 weeks, and decreasing the
complexity and length of the baseline assessment. Median overall compliance was
80%, lower for intervention versus control arm (67% and 87%, respectively). Postoper-
ative complication rates were similar between control (18/31 (58%, 95% CI: 41-74))
and intervention (22/34 (65%, 95%CI 48-79)) arms. There was a trend for lower post-
operative infectious rates in the intervention arm (12/34 (35%, 95%CI 22-52)) com-
pared to control (16/31 (52%, 95%CI 35-68)). Conclusions: A trial like this is feasible,
with an enrollment fraction of 49% and an overall patient compliance with study pack-
ages of 80%. Pilot trial protocol modifications did not increase these proportions.
Clinical trial information: NCT03445260. Research Sponsor: McMaster Surgical Asso-
ciates Grant., American College of Surgeons Faculty Research Fellowship.

483 Poster Session

Meta-analysis of surrogate endpoints for survival in patients with
unresectable hepatocellular carcinoma treated with immune checkpoint
inhibitor-based regimens. First Author: Andrew X. Zhu, Department of
Medical Oncology, Massachusetts General Hospital Cancer Center,
Harvard Medical School, Boston, MA & Jiahui International Cancer
Center, Jiahui Health, Shanghai, China
Background: Overall survival (OS) remains the gold standard for demonstrating clinical benefit
in advanced hepatocellular carcinoma (HCC). While surrogate radiology-based endpoints for
OS, such as progression-free survival (PFS) and objective response rate (ORR) are commonly
used in the field of oncology, they remain controversial in the setting of HCC where antiangio-
genic agents were the mainstay of treatment until recently. Immune checkpoint inhibitors
(CPIs) as monotherapy or in combination have shifted the treatment paradigm in HCC. We in-
vestigated the surrogacy of radiology-based endpoints from CPI clinical trials in advanced HCC.
Methods: Study level data were collected for disclosures published in EMBASE, PubMed, Clini-
caltrials.gov and conference abstracts. Keywords used included (abbreviated here): immune
CPIs, advanced or metastatic HCC and ORR, PFS and OS. Key inclusion criteria included:
Phase I, II and III trial data, and patients with advanced or metastatic HCC who received CPI
monotherapy or in a combination regimen. The endpoints investigated were median OS (mOS),
median PFS (mPFS) and ORR (RECIST v1.1). A weighted Pearson correlation coefficient, with
weights corresponding to the number of patients in the different treatment arms of the trials,
was calculated between ORR/mOS, ORR/mPFS and mPFS/mOS in all arms, arms that included
only patients with Child-Pugh A liver function, and arms in the first-line therapy setting. 95%
confidence intervals (CIs) based on the empirical bootstrap re-sampling method are also re-
ported. Results: Eighteen clinical trials (8 randomized trials and 10 multi-cohort trials) pub-
lished between 2017 and 2021, including 3,246 patients across 32 treatment arms, were
selected for inclusion in this meta-analysis. Ten trials included CPI monotherapy arms, 5 trials
included CPI + TKI arms, 4 trials included CPI + anti-angiogenic monoclonal antibody arms,
and 2 trials included CPI + CPI arms. There was 1 CPI + chemotherapy arm and 1 CPI + CPI +
TKI arm in separate trials. Weighted Pearson correlation coefficients and corresponding 95%
CIs are presented in the table. Conclusions: Our analysis suggests ORR/mOS, ORR/mPFS, and
mPFS/mOS are positively correlated, with ORR/mPFS more strongly correlated compared to the
other pairs, in patients with advanced HCC who were treated with CPI-based regimens.
Research Sponsor: Eli Lilly and Company.

Weighted Pearson correlation coefficients.

ORR and mOS ORR and mPFS mPFS and mOS

All data [n = 24]
0.71

(95% CIs: 0.57, 0.90)

[n = 29]
0.85

(0.76, 1.00)

[n = 21]
0.73

(0.60, 0.98)
Child Pugh A (only) [n = 22]

0.71
(0.56, 0.91)

[n = 27]
0.85

(0.76, 1.00)

[n = 19]
0.74

(0.60, 1.00)
First-line Therapy (only) [n = 8]

0.70
(0.43, 1.00)

[n = 14]
0.93

(0.88, 1.00)

[n = 8]
0.72

(0.51, 1.00)

Abbreviation: n = number of arms across trials where data were available that were used to calculate the respective correlation
coefficient

484 Poster Session

Emerging treatments for advanced cholangiocarcinoma: Addressing the
knowledge gap. First Author: Elizabeth J Heller, i3 Health, Rochelle Park,
NJ
Background: The identification of actionable genetic mutations for patients with cholan-
giocarcinoma has enabled more effective treatments for this condition, but research in-
dicates that clinicians face challenges in maintaining a working knowledge of evolving
data. This study was conducted to determine if an online, case-based continuing medi-
cal education (CME)/nursing continuing professional development (NCPD)–approved
activity could identify and address gaps in clinicians’ knowledge regarding the individu-
alized treatment of patients with cholangiocarcinoma. Methods: The activity, Emerging
Treatment Strategies for Advanced Cholangiocarcinoma, chaired by Lipika Goyal, MD,
was made accessible starting on May 24, 2021. Learners participated in a 1-hour activ-
ity that highlighted emerging therapeutic targets in cholangiocarcinoma, with an em-
phasis on novel therapies for advanced disease and strategies to monitor and manage
treatment-related adverse events. Learners completed a repeated-pairs pre- and post-
activity assessment consisting of case-based questions that gauged their ability to apply
emerging data to clinical decision making. Knowledge gaps and learning gains were cal-
culated based on percentages of learners obtaining correct responses on the pre- and
post-activity assessments. Significance was assessed using a chi-squared test. Results:
As of September 27, 2021, 224 clinicians had completed the activity for credit. Base-
line assessment data revealed gaps in knowledge regarding emerging actionable targets
and management of treatment related-adverse events. The activity resulted in signifi-
cant gains in knowledge and competence related to these topics, with P < 0.0001 for
all learning gains. Conclusions: These data indicate that a substantial knowledge gap ex-
ists regarding the latest developments in cholangiocarcinoma treatment. They also dem-
onstrate that online, case-based CME/NCPD-approved activities can result in
statistically significant improvements in clinicians’ knowledge of therapeutic advances
and management of treatment-related adverse events for patients with cholangiocarci-
noma. Research Sponsor: Incyte and Taiho Oncology, Inc.

Case-based question topic
Pretest correct
responses (%)

Posttest correct
responses (%)

Knowledge
gap (%)

Learning
gain (%)

Pemigatinib as targeted therapy for a patient with an FGFR2 fusion 18.75 96.42 81.25 77.68

Likelihood of futibatinib response for a patient with recurrent
cholangiocarcinoma with an FGFR2-POC1B gene fusion

45.09 84.38 54.91 39.29

Ivosidenib for a patient with IDH1-mutated advanced
cholangiocarcinoma

14.29 96.43 85.71 82.14

Hyperphosphatemia monitoring with FGFR inhibitor treatment 19.20 98.88 80.80 77.68

Baseline eye exam prior to FGFR inhibitor treatment 15.63 94.64 84.37 79.01
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A multicenter, observational, phase 4 study (STELLAR) to evaluate the safety
and tolerability of lenvatinib (LEN) in patients with advanced or unresectable
hepatocellular carcinoma (uHCC). First Author: Markus Peck-
Radosavljevic, Internal Medicine and Gastroenterology (IMuG) with
Emergency Medicine (ZAE), Klinikum Klagenfurt am Worthersee,
Klagenfurt, Austria
Background: HCC is a leading cause of cancer-related deaths worldwide. LEN is now a
first-line treatment option for patients with uHCC, based on the REFLECT study in
which LEN was established as noninferior to sorafenib (SOR) for overall survival (OS);
LEN also demonstrated statistically significant and clinically meaningful improvements
in progression-free survival, time-to-progression, and objective response rate vs SOR.
The safety profile of LEN was consistent with its known side-effect profile. This postau-
thorization safety study aims to better characterize the safety of LEN, including hepato-
toxicity, in real-life conditions in a Western population. Methods: This prospective,
open-label, observational study (NCT04763408) will enroll patients with advanced or
uHCC in routine clinical practice whom the treating physician has decided to treat with
LEN (n = 500) or SOR (n = 500) according to the product labels. Enrollment is planned
for 60 sites across Europe, Australia, USA, and Russia. The primary endpoint is the
safety of LEN (hepatic-related toxicity and overall safety profile with regard to serious
adverse events, grade ≥3 adverse events, and dose modifications and discontinuations
due to adverse events). Secondary endpoints include treatment patterns (duration of
treatment, incidence of dose interruptions and dose reductions, relative dose intensity,
and subsequent treatments) and OS with LEN. Similar efficacy and safety data will be
collected with SOR as an internal control for the population. Additionally, associations
will be explored between patients’ baseline characteristics and treatment decisions as
well as clinical and safety outcomes. Visits will be scheduled according to routine prac-
tice. Patients will be followed from initiation of treatment until the end of observation
(whichever occurs first: withdrawal of consent, loss to follow-up, death, or end of the
study [ie, 6 months after the last patient is enrolled]). Safety will be collected from initi-
ation of LEN or SOR until the earlier of: 28 days after LEN/SOR discontinuation or the
end of observation for patients who did not discontinue. Patients will be followed for
survival and subsequent anticancer treatments until the end of observation, irrespective
of length of treatment. Clinical trial information: NCT04763408. Research Sponsor: Ei-
sai Inc., Woodcliff Lake, NJ, USA, and Merck Sharp & Dohme Corp., a subsidiary of
Merck & Co., Inc., Kenilworth, NJ, USA.

TPS486 Trials in Progress Poster Session

A prospective trial to evaluate the performance of the multitarget
hepatocellular carcinoma blood test (mt-HBT) for screening at-risk patients:
The Altus study. First Author: Binu John, University of Miami, Miami, FL
Background: Hepatocellular carcinoma (HCC) is a major cause of cancer-related death
in the U.S. HCC surveillance is associated with improved early detection and receipt of
curative treatment. However, current surveillance strategies suffer from low adherence
and suboptimal sensitivity. The multi-target HCC blood test (mt-HBT) is a novel early
detection assay that provides a qualitative result based on a multiparametric algorithm
that incorporates information from methylation markers (HOXA1, TSPYL5, and
B3GALT6), AFP, and patient sex. Here, we describe the protocol for a prospective, mul-
ticenter clinical trial designed to investigate the performance of the mt-HBT in patients
at risk for HCC.Methods: ALTernative to U/S (ALTUS) is a longitudinal, multicenter, pro-
spective study with a targeted enrollment of 3,000 participants. The main inclusion
and exclusion criteria are described in the table. Participants will receive HCC surveil-
lance imaging (either U/S or CT/MRI) and blood collection for the mt-HBT. Those with
positive U/S are anticipated to receive standard-of-care imaging follow-up with a multi-
phase CT or MRI, and those with a negative U/S will receive a study CT/MRI within 30
days of blood collection. Imaging interpretation is based on the CT/MRI LI-RADS (LR)
v2018 categories. The primary endpoints are the overall sensitivity and specificity of
the mt-HBT to detect HCC, defined as pathology-confirmed HCC or hepatocellular chol-
angiocarcinoma (cHCC-CCA), LR-4/5, or LR-TIV/M plus definite/probable HCC or cHCC-
CCA. The secondary endpoints are mt-HBT early-stage sensitivity, and performance in
a) participants with LR-5 or biopsy-confirmed HCC and b) participants confirmed non-
HCC. Participants not diagnosed with a liver malignancy at visit one will continue to re-
ceive HCC surveillance, returning for a second visit ~6 months from first blood collec-
tion. Blood will be collected after the second visit for the mt-HBT. Data on treatment
will be collected for those diagnosed with HCC. Study participants and providers will be
blinded to the mt-HBT results. Participants are currently enrolling across the U.S., with
60 targeted sites and an anticipated 12-month enrollment window. Clinical trial
information: NCT05064553. Research Sponsor: Exact Sciences Corporation.

Notable inclusion and exclusion criteria for the ALTUS study.

Inclusion Exclusion

≥18 years of age Cancer diagnosis within the past 5 years

Subjects with cirrhosis or non-cirrhotic subjects with
chronic HBV infection

Child-Pugh class C, except for transplant candidates

Solid liver nodule >1 cm by U/S or elevated AFP (>100 ng/mL) in 12 months
without confirmation of no HCC.

TPS487 Trials in Progress Poster Session

TALENTACE: A phase III, open-label, randomized study of on-demand
transarterial chemoembolization combined with atezolizumab +
bevacizumab or on-demand transarterial chemoembolization alone in
patients with untreated hepatocellular carcinoma. First Author: Masatoshi
Kudo, Kindai University Faculty of Medicine, Osaka, Japan
Background: In 2020, there were ~905,000 new cases and ~830,000 deaths from liver cancer
globally, and a respective 410,038 and 391,152 in China (5-year overall survival [OS]:
14.1%).1,2,3 Hepatocellular carcinoma (HCC) accounts for 75%–85% of liver cancers.1 Trans-
arterial chemoembolization (TACE) is the preferred treatment for patients with intermediate-
stage unresectable HCC (uHCC); however, there are issues with the need for repeated dosing
and the heterogenous target population (median OS: 13–43 mo). Treatment with TACE + sys-
temic therapy may improve this. Although several trials reported negative results for TACE +
sorafenib (sor) vs TACE alone in patients with uHCC, the TACTICS trial showed improved un-
treatable (unTACEable) progression-free survival (PFS) (25.2 vs 13.5 mo; P= 0.006).4 While
promising, the unmet need for combination therapies remains. The recent IMbrave150 trial
showed significantly improved OS with atezolizumab (atezo) + bevacizumab (bev) vs sor (19.2
vs 13.4 mo; P= 0.0009) in patients with uHCC5, making it an attractive option for combination
with TACE. Methods: TALENTACE (NCT047126430) is a phase III, open-label, randomized
study to evaluate the efficacy and safety of TACE + atezo + bev or TACE alone in patients with
uHCC. Key inclusion criteria are ≥18 years old, HCC diagnosis, no prior systemic treatment, no
prior locoregional treatment of target lesions, eligible for TACE treatment, tumor max diameter
+ tumor number ≥6, and not a candidate for curative therapy. Patients with tumors that have
macrovascular invasion (MVI) or extrahepatic spread (EHS) are excluded. Patients will be ran-
domized (1:1) to receive TACE + atezo + bev or TACE alone. TACE will be performed by clinical
demand; atezo (1200 mg) and bev (15 mg/kg) will be administered by intravenous infusion on
Day 1 of each 21-day cycle. Co-primary endpoints are independent review committee-deter-
mined TACE-PFS (randomization to unTACEable progression, TACE failure/refractoriness, or
death) and OS. Secondary endpoints include investigator-determined TACE-PFS; time to un-
TACEable progression, progression, MVI, EHS, and MVI/EHS; objective response rate, duration
of response, patient reported outcomes, and incidence of adverse events. References: Sung,
H., et al. CA Cancer J Clin. 2021;71(3):209–249. World Health Organisation: Globocan 2020
– China Factsheet. Available at: https://gco.iarc.fr/today/data/factsheets/populations/160-chi-
na-fact-sheets.pdf [accessed 1 June 2021] Allemani, C., et al. Lancet. 2018, 391(10125):
1023–1075. Kudo, M., et al. Gut. 2020;69(8):1492–1501. Finn, RS., et al. J Clin Oncol.
2021;39(no. 3_suppl):267–267. Clinical trial information: NCT04712643. Research
Sponsor: Shanghai Roche Pharmaceuticals Ltd.

TPS488 Trials in Progress Poster Session

AdvanTIG-206: Anti-TIGIT monoclonal antibody (mAb) ociperlimab (BGB-
A1217; OCI) plus anti-programmed cell death protein 1 (PD-1) mAb
tislelizumab (TIS) plus BAT1706 versus (vs) TIS plus BAT1706 as first-line
treatment for advanced hepatocellular carcinoma (HCC). First Author: Jia
Fan, Fudan University Zhongshan Hospital, Shanghai, China
Background: Treatment with PD-1/programmed death-ligand 1 (PD-L1) inhibitors and
anti-angiogenic agents has demonstrated significant survival improvements in patients
with untreated HCC. T cell immunoglobulin and immunoreceptor tyrosine-based inhibi-
tory motif domain (TIGIT) is a co-inhibitory immune checkpoint receptor upregulated on
T cells and natural killer cells in multiple solid tumors. OCI is a novel, humanized mAb
that binds TIGIT with high specificity and affinity, blocking interaction with its ligands
on tumor cells. TIS is an anti-PD-1 mAb that has demonstrated clinical activity in pa-
tients with previously treated, unresectable HCC (NCT03419897). BAT1706 is a simi-
lar biological product to the anti-angiogenic agent bevacizumab. OCI combined with
TIS and BAT1706 could further enhance both anti-angiogenic and anti-PD-1 therapies
for patients with HCC. Methods: AdvanTIG-206 is a phase 2, randomized, open-label
clinical study (NCT04948697). Patients aged ≥ 18 years with histologically confirmed
advanced HCC that is not amenable to a curative treatment approach are eligible. Pa-
tients must have a Child-Pugh A score, ECOG PS ≤ 1, and have received no prior sys-
temic therapy for HCC. Approximately 90 patients will be randomized 2:1 to OCI 900
mg combined with TIS 200 mg plus BAT1706 15 mg/kg (Arm A) or TIS 200 mg plus
BAT1706 15 mg/kg (Arm B), all administered intravenously (once every 3 weeks
[Q3W]). The primary endpoint is investigator-assessed objective response rate per RE-
CIST v1.1. Radiological assessment of tumor response status will be performed Q6W
for the first 48 weeks and Q12W thereafter. Secondary endpoints include duration of re-
sponse, time to response, disease control rate, clinical benefit rate, and progression-
free survival (all investigator-assessed overall survival), safety, pharmacokinetics, and
immunogenicity. Study enrollment is ongoing. Clinical trial information:
NCT04948697. Research Sponsor: Medical writing support for the development of this
abstract, under direction of the authors, was provided by Tamsin Grewal, MSc, of Ash-
field MedComms, an Ashfield Health company, and was funded by BeiGene Ltd.
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SGNTUC-019: Phase 2 basket study of tucatinib and trastuzumab in
previously treated solid tumors with HER2 alterations—Biliary tract cancer
cohort. First Author: Tanios S. Bekaii-Saab, Division of Hematology/
Oncology, Mayo Clinic, Phoenix, AZ
Background: Tucatinib (TUC), a highly selective HER2-directed TKI approved in multi-
ple regions for HER2+ metastatic breast cancer, is being investigated as a novel therapy
for patients (pts) with metastatic colorectal cancer, gastric cancer, and other GI tumors.
Preclinical and clinical data have shown HER2-targeted agents may improve clinical
outcomes. In xenograft models of HER2+ and HER2-mutated tumors, dual targeting of
HER2 with TUC + trastuzumab (Tras) showed superior activity to either agent alone (Ku-
lukian 2020). Interim results from the MOUNTAINEER study have shown promising ac-
tivity for TUC + Tras in HER2+ colorectal cancer. In 23 response-evaluable pts, an
objective response rate (ORR) of 52% was observed with a median progression-free sur-
vival (PFS) of 8.1 months (mo) (Strickler 2019). The prognosis for pts with biliary tract
cancers (BTCs) remain poor, and treatment options are limited. Given that approximate-
ly 12%-15% of BTC pts are HER2+, and 1%-8% have HER2 mutations, TUC + Tras
warrants further evaluation in this patient population. The SGNTUC-019 basket study
(NCT04579380) is evaluating TUC + Tras in pts with previously treated, locally ad-
vanced, unresectable or metastatic solid tumors including BTC that display HER2 over-
expression/amplification or activating mutations. We describe the design of the BTC
cohort. Methods: SGNTUC-019 is a multi-cohort, open-label, international Phase 2
study. Pts must be ≥18 years old; have an ECOG PS of ≤1; have adequate hepatic, he-
matological, renal, and cardiac functions; and have no previous exposure to HER2-di-
rected therapy. BTC pts must have progressed on or after ≥1 previous line of treatment.
The HER2+ BTC cohort will enroll 12 response-evaluable pts. If >2 responses are ob-
served, the cohort will be expanded to 30 pts. HER2-mutated BTC patients may also be
enrolled in a 30 pts cohort for other HER2-mutated solid tumors. The primary objective
is antitumor activity with confirmed ORR as the primary endpoint. Secondary efficacy
endpoints include disease control rate, duration of response, PFS, and OS. For eligibili-
ty, HER2 alterations can be demonstrated by HER2 overexpression/amplification in tu-
mor tissue by prior IHC/ISH, or by HER2 amplification/mutation in a prior or on-study
NGS assay of ctDNA or prior tissue NGS assay. Pts will receive TUC 300 mg orally twice
a day and Tras 8 mg/kg intravenously on Cycle 1 Day 1 then 6 mg/kg every 21 days from
Cycle 2 Day 1. Disease assessments per RECIST 1.1 are every 6 weeks for the first 24
weeks, then every 12 weeks. Quality of life will be evaluated every 2 cycles using EQ-
5D-5L. Sites are currently enrolling within the US, EU and Asia-Pacific. Clinical trial
information: NCT04579380. Research Sponsor: Seagen Inc.
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Phase II study of sitravatinib in combination with tislelizumab in patients
with advanced biliary tract cancer who have failed to at least 1 prior systemic
treatment: Trial in progress. First Author: Do-Youn Oh, Department of
Internal Medicine, Seoul National University Hospital, Cancer Research
Institute, Seoul National University College of Medicine, Seoul, South
Korea
Background: In biliary tract cancer (BTC), there was a positive association of overall sur-
vival (OS) with high levels of tumor-infiltrating CD4+, CD8+, and Foxp3+ T lympho-
cytes, whereas increases in PD-1+/CD8+ tumor-infiltrating lymphocytes had a negative
association with OS (Tariq NU et al. 2018). Therefore, immune-modulating treatment
can be promising option to overcome a dismal prognosis in BTC patients. However, im-
mune checkpoint inhibitor (ICI) monotherapy, including tislelizumab (anti-PD-1 mono-
clonal antibody), has a modest effect in advanced BTC (Desai J et al. 2020). Thus,
several combination strategies to improve the anti-tumor effect of ICI are being con-
ducted. Anti-angiogenic agent in combination with ICI is one of the promising strategies
in which anti-angiogenic agent induced improved anti-tumor immune responses by in-
creasing tumor antigen presentation and promoting lymphocyte infiltration and migra-
tion (Song Y et al. 2020). However, this combination have not been widely tested in
BTC patients. Sitravatinib is a potent inhibitor of multiple receptor tyrosine kinases in-
cluding Axl, MER, MET, KIT, FLT3, RET, VEGFR1-3, PDGFRa, which targets are ex-
pressed in a number of immune cell types and promote an immunosuppressive tumor
microenvironment. This study aim to evaluate the efficacy of the combination strategy
of sitravatinib with tislelizumab in advanced BTC and to reveal the immune-modulation
through the combination of ICI and antiangiogenic agents. Methods: This study is an
open-label, phase 2 study to evaluate the efficacy of sitravatinib and tislelizumab com-
bination treatment in advanced BTC patients who have failed to first-line chemotherapy.
Eligible patients have histologically proven BTC (including intrahepatic cholangiocarci-
noma, extrahepatic bile duct cancer, gallbladder cancer, and ampulla of Vater cancer)
and have failed one prior systemic chemotherapy. Patients who have previously received
ICI can be enrolled. However, patients who have experienced unacceptable toxicity dur-
ing prior ICI treatment are excluded. All patients will receive sitravatinib 120mg orally
once daily in combination with tislelizumab 200mg intravenously once every 3 weeks
until disease progression, unacceptable toxicity, or withdrawal of consent. The primary
endpoint is disease control rate, with key secondary endpoints including overall re-
sponse rate, progression-free survival, overall survival, and safety. For evaluating meta-
bolic response, 18F-FDG PET-CT scan will be performed before treatment and at the
first response evaluation. Tissue biopsies will be conducted three times in total: screen-
ing, the first response evaluation, and disease progression. Blood samples are being col-
lected every cycles for translational biomarker studies. Clinical trial information:
NCT04727996. Research Sponsor: None.
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A phase Ib/II study (IMMCO-1) of atezolizumab plus tivozanib in
immunologically cold pancreatic, gallbladder, and biliary cancers. First
Author: Brian Hemendra Ramnaraign, University of Florida/UF Health
Cancer Center, Gainesville, FL
Background: Checkpoint inhibition (CPI) represents a significant advance in cancer care
however it is not effective in the treatment of several immunologically cold tumors in-
cluding pancreatic, gallbladder, and biliary cancers where checkpoint inhibitors have
produced objective response rates of <5%. VEGF is thought to play a key role in modu-
lating the anti-tumor immune response. Secreted by tumors, it leads to endothelial cell
proliferation, vascular permeability, and vasodilation that together leads to the develop-
ment of an abnormal vasculature with excessive permeability and poor blood flow, thus
limiting immune surveillance. In addition, VEGF inhibits dendritic cell differentiation,
limiting the presentation of tumor antigens to CD4 and CD8 T cells. Through the inhibi-
tion of VEGF, it may be possible to potentiate the effect of immune checkpoint block-
ade. Combined use of a VEGF tyrosine kinase inhibitor (TKI) and checkpoint inhibitor is
already standard of care in advanced kidney, cervical and endometrial cancers. There
has been suggestion that such a combination may have clinical activity in some micro-
satellite stable (MSS) GI malignancies. This signal seeking study aims to build upon
those observations by incorporating a pan-VEGF axis inhibitor (tivozanib) with CPI.
Methods: This is an open-label non-randomized phase Ib/II signal seeking basket study
in multiple immunologically cold tumors. The co-primary endpoints are safety and effi-
cacy of the combination of the VEGF-TKI tivozanib and CPI atezolizumab. Key eligibility
criteria includes patients with MSS pancreatic, biliary (cholangiocarcinoma and gall-
bladder), well-differentiated grade 2 and 3 neuroendocrine tumors, ovarian and vulvar
cancer, soft tissue sarcoma, castrate resistant prostate cancer, and HER2 positive hor-
mone receptor negative breast cancer, that is metastatic and progressed on at least one
line of therapy. Key exclusion criteria will include patients with known mismatch repair
deficiency, microsatellite instability, or high tumor mutational burden. The phase Ib
portion will assess the safety profile of the combination of tivozanib and atezolizumab
with a potential dose de-escalation of tivozanib using a 3+3 study design. Starting doses
include tivozanib 1.34 mg per day for 21 days of each 28-day cycle and atezolizumab
1680 mg on day 1 of every 28-day cycle. The phase II portion will enroll up to 26 addi-
tional patients using the dose of tivozanib found to be safe in the Ib portion. Disease re-
sponse assessments are every 12 weeks with CT Chest, Abdomen, and Pelvis via
RECIST 1.1. Treatment will continue until progression or intolerance. This signal seek-
ing study is looking to confirm the best objective response rate for evaluable patients in-
creasing from <7% (null hypothesis) to 25% (one-sided alpha = 0.05; 80% power).
Active enrollment continues. Clinical trial information: NCT05000294. Research Spon-
sor: Aveo Oncology, University of Florida.
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Atezolizumab and bevacizumab with transarterial chemoembolization in
hepatocellular carcinoma: The DEMAND randomized phase II clinical trial.
First Author: Enrico N. De Toni, Department of Medicine II, University
Hospital, LMU Munich, Munich, Germany
Background: Atezolizumab and bevacizumab is the first approved immunothera-
peutic regimen for first-line treatment of patients with advanced hepatocellular
carcinoma (HCC). The efficacy and tolerability of this regimen suggests that its
use could be extended to the treatment of patients with intermediate-stage HCC
in combination with transarterial chemoembolization (TACE). The effect of TACE
combined with atezolizumab and bevacizumab could improve response and tu-
mor control as well as prevent disease progression in non-responders to TACE. Re-
sponse to the early use of immunotherapy could also reduce the number and
extent of TACE cycles needed to achieve tumor control, thereby contributing to
the prevention of collateral damage to the liver parenchyma and preservation of
liver function. Initiating immunotherapy first may also promote the access of cir-
culating lymphocytes into tumor lesions. The DEMAND study investigates the effi-
cacy and ideal sequence of TACE and immunotherapy in intermediate stage HCC.
Methods: This investigator-initiated, multi-center, randomized, open-label phase
2 trial is the first study to evaluate the safety and efficacy of atezolizumab and be-
vacizumab prior to, or in combination with TACE in patients with unresectable
HCC. 106 patients (Barcelona Clinic Liver Cancer Stage A not amenable to cura-
tive therapy or B, Child-Pugh A or B7, Eastern Cooperative Oncology Group perfor-
mance status 0 or 1, no prior TACE) will be randomized in a 1:1 ratio to receive
either up-front atezolizumab and bevacizumab followed by TACE selectively di-
rected against progressive lesions (Arm A, 53 patients), or TACE and synchronous
treatment with atezolizumab and bevacizumab (Arm B, 53 patients). Patients re-
ceive study treatment until loss of clinical benefit or unacceptable toxicity for up
to 24 months. The use of local ablation is allowed for the treatment of lesions
which cannot be targeted sufficiently selectively by TACE, or of de-novo lesions.
The primary endpoint is the 24-month survival rate; secondary endpoints include
objective response rate, progression-free survival, safety and quality of life. Trans-
lational analyses aim at identifying predictive biomarkers and focus on immune
cell phenotyping in tumor and peripheral blood, circulating tumor DNA and
changes in the diversity of the gut microbiome. Recruitment is ongoing in 15 Ger-
man centers with 21 of 106 patients randomized. Clinical trial information:
NCT04224636. Research Sponsor: Roche Pharma AG.
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BTCRC-GI20-457: A phase II study of atezolizumab and bevacizumab in
Child-Pugh B7 hepatocellular carcinoma (the AB7 Trial). First Author:
Kristen Renee Spencer, Rutgers Cancer Institute, New Brunswick, NJ
Background: Both the incidence and death rate of hepatocellular carcinoma (HCC) are
on the rise in the United States, and overall, the prognosis is grim. First-line treatment
options for patients with advanced disease previously included tyrosine kinase inhibitors
(TKIs) which have resulted in a median overall survival (OS) of less than a year. Combi-
nations of immune checkpoint inhibitors (CPIs) with vascular endothelial growth factor
(VEGFR) inhibitors are of interest given the known effects of VEGF in the tumor micro-
environment, including promoting inhibitory immune cells, suppressing maturation of
dendritic cells, decreasing cytotoxic T cell responses, and altering lymphocyte develop-
ment and trafficking. The phase III IMbrave150 trial investigated the combination of
atezolizumab (A) and bevacizumab (B) as compared to sorafenib (S) in previously un-
treated locally advanced or metastatic HCC patients, and resulted in significantly im-
proved OS (mOS: 19.2 mos AB vs 13.4 mos S), PFS (mPFS: 6.9 mos AB vs 4.3 mos
S), and response rates (ORR: 29.8% AB vs 11.3% S), and a meaningful improvement
in duration of response (mDOR: 18.1 mos AB vs 14.9 mos S). Notably, patients with
class Child-Pugh B liver dysfunction were excluded from this study, although they are
clinically abundant. We hypothesize the combination of AB will be safe and well tolerat-
ed in patients with locally advanced or metastatic HCC with Child-Pugh class B7 liver
dysfunction. In addition, we expect efficacy will be similar to that demonstrated by the
IMbrave150 study, and that ctDNA will correlate with, and possibly predict, clinical out-
comes. Methods: This will be a single arm phase II study investigating the safety of the
combination of AB in patients with previously untreated locally advanced or metastatic
HCC with Child-Pugh B7 liver dysfunction. Patients must also be ECOG PS 0-1 and
without clinically significant ascites or hepatic encephalopathy, untreated esophageal/
gastric varices (assessed by EGD within the prior 6 months), or recent significant bleed-
ing. We will enroll 50 patients with the primary endpoint of grade 3-5 treatment-related
adverse event rate by CTCAE v5. Secondary endpoints include ORR, disease control
rate (DCR), DOR, progression free survival (PFS), and OS. Correlative studies include tu-
mor molecular signature by next generation sequencing (NGS) tissue analysis and
ctDNA levels to correlate both with each other and with clinical benefit. Patients will re-
ceive A 1,200 mg IV and B 15 mg/kg IV every 3 weeks until disease progression or intol-
erable toxicity. Tumor imaging reassessment will occur every 3 cycles. Archival or fresh
tumor biopsy will be required at baseline, and plasma for ctDNA will be collected with
each imaging reassessment. The trial is being conducted at sites throughout the Big
Ten Cancer Research Consortium (Big Ten CRC) and is currently screening eligible sub-
jects (NCT04829383). Clinical trial information: NCT04829383. Research Sponsor:
Genentech.
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LEAP-012 trial in progress: Transarterial chemoembolization (TACE) with or
without lenvatinib plus pembrolizumab for intermediate-stage hepatocellular
carcinoma (HCC) First Author: Anthony B. El-Khoueiry, USC Norris
Comprehensive Cancer Center, Los Angeles, CA

Background: Limited treatment options are available for patients with inter-
mediate HCC. Lenvatinib, a potent multikinase inhibitor, and pembrolizu-
mab, a PD-1 inhibitor, are approved first- and second-line therapies for
advanced HCC, respectively. The LEAP-012 study (NCT04246177) is in-
vestigating lenvatinib plus pembrolizumab in combination with TACE versus
placebo plus TACE in patients with intermediate-stage HCC. Methods:
LEAP-012 is a randomized, double-blind, phase 3 study. Adults with con-
firmed HCC localized to the liver without portal vein thrombosis and not
amenable to curative treatment, ≥1 measurable lesion per RECIST v1.1,
Eastern Cooperative Oncology Group performance status of 0 or 1, and no
previous systemic treatment for HCC are eligible. Patients will be randomly
assigned to receive lenvatinib 8 mg (body weight < 60 kg) or 12 mg (body
weight ≥60 kg) orally once daily plus pembrolizumab 400 mg intravenously
(IV) every 6 weeks (Q6W) plus TACE or placebo orally once daily plus place-
bo IV Q6W plus TACE. Response will be assessed by imaging every 9 weeks;
safety will be assessed throughout the study and up to 90 days after the end
of treatment. Dual primary end points are overall survival and progression-
free survival (PFS) per RECIST v1.1 by blinded independent central review
(BICR). Secondary end points are PFS, objective response rate (ORR), dis-
ease control rate (DCR), duration of response (DOR), and time to progression
(TTP) per modified RECIST by BICR; ORR, DCR, DOR, and TTP per RECIST
v1.1 by BICR; and safety. Exploratory end points are PFS, ORR, DCR, DOR,
TTP, and time from randomization to second/subsequent disease progres-
sion after initiation of new anticancer therapy or death from any cause,
whichever occurs first, per RECIST v1.1 by investigator review, identifica-
tion of molecular biomarkers, and health-related quality of life. Recruitment
began in April 2020, and the planned sample size is 950 patients. The re-
sults of the LEAP-012 study will show the clinical benefit of adding lenvati-
nib plus pembrolizumab to the current standard of care TACE for patients
with intermediate-stage HCC not amenable to curative treatment. Clinical
trial information: NCT04246177. Research Sponsor: Funding for this re-
search was provided by Merck Sharp & Dohme Corp., a subsidiary of Merck
& Co., Inc., Kenilworth, NJ, USA, and Eisai Inc. (Woodcliff Lake, NJ, USA).
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Phase Ib trial of durvalumab plus tremelimumab in combination with particle
radiotherapy in advanced hepatocellular carcinoma patients with
macrovascular invasion: DEPARTURE trial. First Author: Sadahisa
Ogasawara, Department of Gastroenterology, Graduate School of
Medicine, Chiba University, Chiba, Japan
Background: Advanced hepatocellular carcinoma (HCC) with macrovascular invasion
(MVI) has the worst prognosis among all HCC cases, due to its uniqueness of disease
condition. Development of revolutionary therapeutic approaches to improve prognosis in
these patients is an essential medical issue. A phase I/II trial demonstrated that treat-
ment with durvalumab, an anti-programmed death-ligand 1 antibody, alone or in combi-
nation with tremelimumab, an anti-cytotoxic T-lymphocyte antigen 4 antibody,
exhibited potential efficacy in patients with advanced HCC. Conversely, particle radio-
therapy, including carbon-ion radiotherapy, has been shown to achieve unique dose dis-
tribution by delivering high-dose radiation to the target tumor while reducing the
radiation dose to normal tissues due to its physical characteristics. Studies demonstrat-
ed that particle radiotherapy could achieve good local control in patients with HCC, in-
cluding those with MVI. Additionally, particle radiotherapy as well as photon irradiation
not only mediate localized tumor killing but also modify the tumor microenvironment,
thereby potentiating the efficacy of immune checkpoint inhibitors. The DEPARTURE tri-
al aims to evaluate whether treatment with durvalumab, alone or in combination with
tremelimumab, plus particle radiotherapy is a safe and synergistically effective treat-
ment in patients with advanced HCC and MVI.Methods: This is a phase Ib, multi-center,
open-label, single-arm, investigator-initiated clinical trial to assess the safety of durvalu-
mab monotherapy in combination with particle radiotherapy (Cohort A) and that of dur-
valumab plus tremelimumab in combination with particle radiotherapy (Cohort B) in
advanced HCC patients with MVI who are ineligible for standard systemic therapy and
Child–Pugh A liver disease. Cohort A will receive 1500 mg durvalumab every four weeks
in principle. Cohort B will receive 1500 mg durvalumab every four weeks in principle
and 300 mg tremelimumab only on day 1 of the first cycle. Carbon-ion radiotherapy will
be administered after day 8 of the first cycle, following the first dose of either durvalu-
mab or durvalumab plus tremelimumab on day 1. Dose prescription and fractionations
are 60 Gy (RBE) in four fractions/1 week. Intrahepatic nodule with MVI is the target le-
sion for carbon-ion radiotherapy. Primary study endpoints are rates of all and severe ad-
verse events including DLTs. Secondary endpoints include rates of overall survival, 6-
month survival, objective response, and 6-month progression-free survival as well as
time to progression. Clinical trial information: jRCT2031210046. Research Sponsor:
AstraZeneca.
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Bridge-to-transplant stereotactic body radiation therapy in patients with
hepatocellular carcinoma and advanced cirrhosis. First Author: Mohammad
Hissourou, Oregon Health & Science University, Portland, OR
Background: Liver cancer is the third most common cause of cancer related death world-
wide, and hepatocellular carcinoma (HCC) accounts for 90% of all primary liver can-
cers, with pre-existing cirrhosis being a very strong risk factor for HCC development.
Liver transplantation (LTx) is the best treatment for patients with HCC and advanced cir-
rhosis as both conditions can be very effectively treated at once. As LTx wait-lists can
be many months, liver-directed therapies (LDT), including stereotactic body radiation
therapy (SBRT) to one or few lesions are essential as oncologic temporizing measures to
bridge patients to LTx and prevent progression outside of LTx criteria. However, due to
the fear of further hepatic decompensation, many patients with advanced cirrhosis are
excluded from receiving LDT. Rather, recent studies suggest that SBRT be of safe and
practical use in this fragile patient population with advanced cirrhosis and HCC, and
thereby reduce the rate of transplantation drop-out. This pilot prospective study will as-
sess the feasibility, safety and efficacy of bridge-to-transplantation SBRT for patients
with advanced cirrhosis and HCC. Methods: Patients with non-metastatic and unresect-
able HCC and Child-Pugh (CP)-B8 or worse cirrhosis who are within Milan criteria (one
tumor ≤ 5 cm in diameter or no more than 3 tumors each ≤ 3 cm in diameter) and have
been listed or recommended to be listed for liver transplantation will be eligible for par-
ticipation. Eligible participants will undergo SBRT consisting of 40 Gy to be given in 5
fractions every other day to the only or largest lesion, provided that criteria for normal or-
gan constraints are met. In cases where normal organ constraints are not met, the dose
will be iteratively de-escalated to two dose levels (35 Gy in 5 fractions, then 30 Gy in 5
fractions). If normal organ constraints are unable to be met at 30 Gy in 5 fractions, the
participant will be considered ineligible for SBRT and considered a screen failure. The
primary endpoint is the proportion of participants who are transplanted or with localized
disease control that meets Milan criteria within a year of SBRT. Secondary endpoints
will include localized control rate (mRECIST), incidence of intra- or extra-hepatic pro-
gressive disease (mRECIST), overall survival, incidence of liver toxicity per CTCAE v5.0,
incidence of non-classical radiation-induced liver disease (defined as CTCAE grade 4
AST/ALT elevation or an increase in CP score of ≥ 2 within 3 months of SBRT) and qual-
ity of life scores per QLQ-C30 and FACT-Hep questionnaires. The study is open, aiming
to enroll 15 patients with 8 patients enrolled at time of submission. Clinical trial
information: NCT03812289. Research Sponsor: Radiation Oncology Institute, affiliated
with the American Society for Radiation Oncology.
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Comparing the outcome of doublet therapy (gemcitabine and cisplatin) with
triplet therapy (gemcitabine, cisplatin and nab paclitaxel) in locally advanced
or metastatic gall bladder carcinoma patients: An open-label randomized
control trial. First Author: Chandrani Khatri, Indraprastha Apollo Hospital,
New Delhi, India
Background: There are various studies evaluating the role of dual agent chemotherapy
like gemcitabine and cisplatin in locally advanced or metastatic gall bladder cancer (1).
This has been the standard of treatment up till now. Also there has been a single arm
phase II trial of gemcitabine, cisplatin and nab-paclitaxel (triplet therapy) by Shroff
et al (2) reporting an impressive data with RR (response rate) of 45 %, median PFS
(progression free survival) of 11.8 months (5% CI; 6.0-15.6) and median OS (overall
survival) was 19.2 months. This data was promising when compared to historical data
of dual agents like gemcitabine and cisplatin. So it would be informative to conduct an
RCT comparing doublet chemotherapy in locally advanced or metastatic GBC with trip-
let regimen chemotherapy. Methods: It is an open label randomized control study con-
ducted in Indraprastha Apollo hospital New Delhi, India in newly diagnosed locally
advanced or metastatic gall bladder cancer patients proven histologically and on imag-
ing. The sample size calculated using the appropriate formula is, 27 in each arm that is
total of 54 patients, but 60 patients will be enrolled in the study keeping in view 10%
drop out rate. For simple randomization, we will use online computer generated random
number table and then patients will be assigned in two groups, arms A and B. Arm A re-
ceiving two drugs gemcitabine 1,000mg/m2 i.v and cisplatin 25mg/m2 i.v on Day 1
and Day 8 of 21-day cycle and arm B receiving three drugs gemcitabine, 1,000 mg/m2,
cisplatin, 25 mg/m2, and nab-paclitaxel, 125 mg/m2, on days 1 and 8 of 21-day cycle.
Primary end point was response rates based on radiological response as per RECIST or
PRECIST. Secondary end points were to determine median progression free survival and
median overall survival and to evaluate the toxicities according to NCI-CTC v 4.0.Then
response [on basis of RECIST or PRECIST criteria] will be seen after 3 and 6 cycles of
chemotherapy are completed and at follow up of every 6 months for 2 years period for
assessment of primary and secondary end points of the study. Statistical analysis for
correlation between clinical and laboratory features and treatment outcomes will be
done using the SPSS software. Till now we have enrolled 1 patient in each arm. CTRI/
2021/09/036362. References: Valle J, Wasan H, Palmer DH, et al. Cisplatin plus gem-
citabine versus gemcitabine for biliary tract cancer. N Engl J Med 2010;362:1273-81.
Shroff RT, Javle MM, Xiao L, et al. Gemcitabine,Cisplatin, and nab-Paclitaxel for the
Treatment of Advanced Biliary Tract Cancers: A Phase 2 Clinical Trial JAMA Oncol
2019. Clinical trial information: CTRI/2021/09/036362. Research Sponsor: None.
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ABC-HCC: A phase IIIb, randomized, multicenter, open-label trial of
atezolizumab plus bevacizumab versus transarterial chemoembolization
(TACE) in intermediate-stage hepatocellular carcinoma. First Author:
Friedrich Foerster, Department of Internal Medicine I, University Medical
Center of the Johannes Gutenberg University Mainz, Mainz, Germany
Background: Hepatocellular carcinoma (HCC) is among the most common and deadliest can-
cers worldwide. In the intermediate stage the current standard of care is locoregional treat-
ment with transarterial chemoembolization (TACE). The IMbrave150 phase 3 study has
demonstrated that the combination of atezolizumab, an anti-PD-L1 antibody, and bevacizu-
mab, an anti-VEGF antibody (atezo/bev), extends survival in comparison to sorafenib in the
first-line setting in advanced HCC[1] which has led to its approval for patients with unresect-
able HCC. However, it is unknown whether atezo/bev is more efficacious than TACE for the
treatment of intermediate HCC. ABC-HCC (NCT04803994) is a phase 3b, randomized,
multicenter, open-label, investigator-initiated trial of atezo/bev versus TACE in intermediate
stage HCC with high tumor burden exceeding the Milan criteria. Methods: The ABC-HCC
study is recruiting patients ≥18 years of age who have a confirmed diagnosis of HCC in the
intermediate stage (multifocal, exceeding the Milan criteria, no extrahepatic spread, no
macrovascular invasion) and no curative treatment option. In addition, patients must have
an ECOG performance status of 0, preserved liver function (Child-Pugh A), and ≥2 untreated
lesions with a diameter > 10 mm and arterial hyperenhancement on cross-sectional imag-
ing. Those who have previously received locoregional or systemic treatment are excluded.
434 patients will be randomly assigned 1:1 to systemic treatment (atezo at 1200 mg IV
plus bev at 15 mg/kg IV) once every three weeks or to TACE. Both conventional and DEB-
TACE are allowed. Region, AFP level (< 200 ng/mL vs. ≥200 ng/mL), and ALBI (1 vs. 2)
will be used for stratification. Cross-sectional imaging (CT/MRI) will be performed every
8 weeks to determine the time to failure of treatment strategy, a novel primary endpoint.
Failure of strategy is reached in case of progressive disease and any of the following: loss of
clinical benefit, unacceptable toxicity, liver function deterioration, and therapy not further
applicable for other reasons. Secondary endpoints are overall survival (OS), OS rate at 24
months, objective response rate, time to progression, time to loss of systemic treatment op-
tions, progression-free survival, duration of treatment, duration of response, time to deterio-
ration of liver function, safety, and quality of life (EORTC QLQ-C30 and HCC18). Patients
will be followed for survival, quality of life and subsequent anti-cancer therapy every 12
weeks after the end of study treatment. Recruitment for this study began in July 2021. FF,
RK, JB and PRG contributed equally. References: 1. Finn RS, Qin S, Ikeda M, Galle PR, Du-
creux M, Kim TY, et al. Atezolizumab plus Bevacizumab in Unresectable Hepatocellular Car-
cinoma. N Engl J Med. 2020;382(20):1894-905. doi: 10.1056/NEJMoa1915745.
Clinical trial information: NCT04803994. Research Sponsor: Roche.
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A phase 1b/2, open-label study of tivozanib in combination with durvalumab
in subjects with advanced hepatocellular carcinoma (Deductive). First
Author: Farshid Dayyani, The University of Texas MD Anderson Cancer
Center, Houston, TX
Background: Tivozanib (T, a potent and selective VEGFR 1, 2 & 3 TKI) and durvalu-
mab (D, a PD-L1 antibody) have both demonstrated single agent activity in HCC
and have been combined safely with other therapies. T blocks all three VEGF recep-
tors, and when combined with a PD-L1 inhibitor may improve patient outcomes.
The combination of atezolizumab and bevacizumab (which blocks VEGF-A ligand
binding to VEGFR2) has improved the standard of care in advanced hepatocellular
cancer with a median PFS of 6.8 months and 1-year overall survival of 67.2%. All
the currently used agents in the second-line setting, have been evaluated in pts with
HCC only after exposure to sorafenib. Treatment option for the patients with HCC
that progress on atezolizumab and bevacizumab, are therefore limited. Methods: De-
ductive (NCT03970616) is a phase 2, multicenter, open-label study to assess the
safety and efficacy of tivozanib in combination with durvalumab in patients with ad-
vanced HCC. Cohort A (n=20) includes patients with untreated advanced HCC. Co-
hort B (n=20) includes patients with advanced HCC who have progressed on/after
treatment with prior bevacizumab and atezolizumab. Eligibility criteria include age
>18 years, histologically or cytologically confirmed HCC, measurable or evaluable
disease, Child-Pugh Class A, and ECOG PS of 0 or 1. Subjects will receive tivozanib
0.89 mg orally once daily for 21 consecutive days followed by 7 days off, and durva-
lumab 1500 mg intravenously every 4 weeks, and will be treated until progression
or unacceptable toxicity. Study assessments include CT scan or MRI of the chest,
abdomen, and pelvis every 8 weeks following Cycle 1 Day 1 until the end of treat-
ment, and every 12 weeks during the first year and every 6 months thereafter until
disease progression or start of another anti-cancer therapy. The primary objective is
to establish the safety and tolerability of tivozanib in combination with durvalumab
in subjects who are untreated (cohort A) or have been pre-treated with both bevaciz-
umab and atezolizumab (cohort B). Secondary endpoints include estimation of ob-
jective response rate (ORR), median PFS and OS. Exploratory endpoints are to
assess the durvalumab pharmacokinetics in the presence of tivozanib. Deductive is
currently enrolling at 12 sites in the United States. Clinical trial information:
NCT03970616. Research Sponsor: Aveo Oncology and Astra Zeneca.
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HELIX-ICC: An-open label phase II trial of induction systemic mFOLFIRINOX
followed by concurrent hepatic arterial infusion of floxuridine and systemic
mFOLFIRI for unresectable intrahepatic cholangiocarcinoma. First Author:
Brett S Walker, Oregon Health & Science University, Portland, OR
Background: The majority of patients with intrahepatic cholangiocarcinoma (ICC) present with
advanced liver dominant disease rendering them unresectable. The current standard of care
supports palliative treatment of unresectable ICC with gemcitabine plus cisplatin. Alternatively,
continuous liver-directed therapy using a surgically implanted hepatic arterial infusion (HAI)
pump allows for maximal treatment of liver tumors with limited systemic side-effects and can
facilitate conversion to a resectable status. No prospective clinical trial has utilized FOLFIRI-
NOX in combination with HAI floxuridine-dexamethasone for ICC. Methods: HELIX-ICC is a
first-line, single-center, single-arm, phase II clinical trial enrolling patients with liver-dominant
unresectable or multifocal ICC. Only patients with microsatellite stable cancer and no prior liver
radiotherapy will be included. Patients are administered dose-modified FOLFIRINOX systemi-
cally for 4 cycles over 8 weeks. Those with evidence of disease control on restaging imaging
and laparoscopy will proceed to HAI pump placement. Treatment continues with two 28-day
cycles of combined HAI floxuridine (1.08 mg/kg) with dexamethasone for 14 days and systemic
dose-modified FOLFIRI starting on day 15. The primary objectives are to evaluate the safety
and efficacy (disease control rate [DCR] at 6 months) of this novel treatment approach that uti-
lizes our institutional dose-reduced HAI floxuridine protocol in combination with modified sys-
temic regimens to facilitate control of liver disease and maximize patient quality of life (QoL).
HELIX-ICC includes many exploratory analyses through longitudinal collection of blood sam-
ples, liver biopsies (including an end of trial research biopsy), and QoL metrics (Table). The
study is open to n = 30 with an initial safety run-in of 6 patients, of which 4 have enrolled at
the time of submission. This study is designed to allow for drop out of 9 patients, with total ac-
crual of 21 patients to protocol completion achieving 80.2% power at 0.05 significance to de-
tect a 25% increase in DCR at 6 months. Clinical trial information: NCT04251715. Research
Sponsor: Knight Cancer Institute Investigator Initiated Trial Grant.

Exploratory Objectives Data/Samples

Number of
Longitudinal Time

Points Collection Time Points

Radiographic response using diffusion-weighted
magnetic resonance imaging (DW-MRI)

DW-MRI 3 Major = Baseline, Prior to HAI pump
placement, End of trial

Quality of life (QoL) QoL
interviews/
surveys

5 Interval = Major time points and
intervals throughout therapies

MicroRNA differential expression Tumor
biopsies

3 Major

Immune microenvironment alterations Tumor
biopsies

3 Major

DNA mutational profile of responders and non-
responders

Tumor
biopsies

3 Major

Circulating hybrid cell and tumor cell characterization Peripheral
blood

8 Interval

Circulating tumor DNA Peripheral
blood

8 Interval
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Randomized phase III study of etoposide plus cisplatin versus irinotecan plus
cisplatin in advanced neuroendocrine carcinoma of the digestive system: A
Japan Clinical Oncology Group study (JCOG1213). First Author: Chigusa
Morizane, National Cancer Center Hospital, Tokyo, Japan

Background: Neuroendocrine carcinoma (NEC) arising in the digestive sys-
tem is a rare and high-grade malignant tumor. Treatment guidelines for ad-
vanced NEC recommend platinum-based chemotherapy regimens.
Etoposide plus cisplatin (EP) and irinotecan plus cisplatin (IP) are common-
ly used as community standard regimens for NEC. However, it is unknown
which is more effective. This phase III study aimed to identify more effective
regimen between EP and IP in terms of overall survival (OS) for patients
with advanced NEC. Methods: Eligibility criteria included chemotherapy-
naïve patients with recurrent or unresectable, histologically confirmed NEC
(WHO2010) arising from the gastrointestinal tract (GI), hepatobiliary and
pancreas (HBP), ECOG PS of 0-1, age of 20–75 years. In the EP arm, etopo-
side (100 mg/m2 on days 1, 2 and 3) and cisplatin (80 mg/m2 on day 1)
were administered every 3 weeks. In the IP arm, irinotecan (60 mg/m2 on
days 1, 8 and 15) and cisplatin (60 mg/m2 on day 1) were repeated every 4
weeks. The primary endpoint was OS. Total of 140 patients (114 events)
were required to detect a hazard ratio (HR) of 0.67 (median OS; 8/12
months in inferior/superior arms) with a two-sided alpha of 10% and power
of 70%. Due to a rapid accrual, the sample size was increased to 170 (pow-
er of 80%). Pathology was centrally reviewed after the start of treatment. Re-
sults: Of all enrolled 170 patients (GI: 100, HBP: 70) from Aug 2014 to
March 2020, median OS was 12.5 months in EP and 10.9 months in IP
(HR 1.043 [a ratio of EP to IP], 90% CI, 0.794-1.370, p= 0.797). Median
progression-free survival (PFS) was 5.6 months in EP and 5.1 months in IP
(HR 1.060, 95% CI, 0.777-1.445). Response rate (RR) was 54.5% (42/
77) in EP and 52.5% (42/80) in IP among patients with target lesions. No
interactions with OS, PFS, or RR were seen in pre-planned subgroup analy-
ses including primary organs or pathological findings. The common Grade
3-4 AEs (EP/IP) was neutropenia (91.5%/53.7%), leukocytopenia (61.0%/
30.5%), and febrile neutropenia (26.8%/12.2%). Conclusions: A superiority
was not demonstrated, which indicates that both EP and IP remain standard
first-line chemotherapy. Clinical trial information: UMIN000014795.
Research Sponsor: Japan Agency for Medical Research and Development
(AMED), National Cancer Center Research and Development Funds.

502 Poster Session

Survey of challenges in access to diagnostics and treatment for
neuroendocrine tumor patients (SCAN): The diagnostic process of GEP-NETs
in Australia, Canada, China, France, Germany, the United Kingdom, and the
United States of America. First Author: Mark McDonnell, NET Patient
Network, Dublin, Ireland
Background: SCAN assessed the global delivery of NET diagnostics and treatment. This
analysis focused on the diagnostic process in gastroenteropancreatic (GEP) neuroendo-
crine tumor (NET) patients in countries with more robust respondent samples (at least
100 units of analysis): Australia (AU), Canada (CA), China (CH), France (FR), Germany
(DE), United Kingdom (UK), and the United States (USA). Methods: During Sept-Nov
2019, 2359 NET patients & caregivers, and 436 healthcare professionals (HCPs) com-
pleted a self-reported online survey, available in 14 languages, disseminated via INCA
and its partner networks. Results: 71% (1670/2359) were GEP-NET patients, 71% of
which were from 7 countries (1188/1670), namely AU (7%, 120/1670), CA (9%, 154/
1670), CH (7%, 114/1670), FR (8%, 137/1670), DE (9%, 149/1670), UK (11%,
191/1670) and USA (19%, 323/1670). Primary GEP-NETs were predominantly small
intestinal (SI) with similar proportions in AU, CA, DE, FR,, UK and US and smaller in
CH (*p < 0.001, Chi-squared). Second most common primary was pancreatic NET
(similar across countries). Misdiagnosis was very frequent and occurred at least once
but most commonly multiple times (table). The most frequent misdiagnoses were irrita-
ble bowel syndrome (AU 60%, CA 34%, CH 14%, FR 27%, DE 31%, UK 55%, USA
55%) and gastritis (AU 42%, CA 37%, CH 51%, FR 51%, DE 37%, UK 30%, USA
51%). Patients presented with stage IV disease in more than half of cases in 5 countries
(table). On average three HCPs were involved in the diagnostic process in all above-men-
tioned countries. The HCPs who most often suggested the test that led to the correct di-
agnosis were gastroenterologists in CH 28%, FR 43%, DE 34%, USA 28%, and GPs in
AU 28%, CA 27%, and UK 24% (45/191). In the majority of cases the diagnosis was
received in a hospital without a NET specialist, except for CH (AU 38%; CA 42%; CH
25%; FR 36%, DE 51%, UK 44%, USA 45%). Conclusions: SCAN demonstrates some
interesting geographical variations with respect to tumor demographics and stage at pre-
sentation. Nonetheless, delayed GEP-NET diagnosis remains a significant global chal-
lenge. Enhanced knowledge about GEP-NETs in hospitals without NET specialists,
especially among gastroenterologists and family doctors (GPs), will drive improvements
in global NET care. Research Sponsor: IPSEN, ITM, Novartis.

Australia Canada China France Germany United Kingdom United States
P value/Chi
squared

Small intestine 59%, 71/120 57%, 88/
154

9%, 10/114* 49%, 67/
137*

61%, 92/149 52%, 100/
191

57%, 183/
323

*p < 0.001

Pancreas 23%, 28/120 27%, 42/
154

46%, 52/114* 33%, 45/
137*

26%, 41/149 21%, 40/191 21%, 69/323 *p < 0.001

Misdiagnosis 60%, 72/
120*

46%, 71/
154

38%, 43/114* 33%, 45/
137*

47%, 70/149 53% 101/191 45%, 145/
323

*p < 0.001

Stage IV at
presentation

53%, 64/120 60%, 93/
154

36%, 41/114
*

53%, 71/137 26%, 39/
149*

50%, 95/191 61%, 198/
323

*p < 0.001

503 Poster Session

Neuroendocrine tumors: Ten years of experience in a Mexican oncology
reference center. First Author: Eduardo Rey Torres-Cisneros, Hospital
Universitario "Dr. Jos�e Eleuterio Gonz�alez", Monterrey, NL, Mexico

Background: Neuroendocrine tumors (NETs) are infrequent neoplasms that
originate in the neuroendocrine cells of the embryological endoderm. Few
data exist about the epidemiology and clinical characteristics of these tu-
mors in the Mexican population. Methods: We performed a retrospective
analysis of patients with pathology-confirmed NET treated at an Oncology
Reference Center in North-East Mexico from 2010 to 2019. Clinical charac-
teristics were recorded and an evaluation of overall survival (OS) using the
Kaplan-Meier method was performed. Results: Fifty-three patients were in-
cluded in the final analysis. The mean age at diagnosis was 54 +/- 16.36
years and 53% were men. Primarily affected sites were the gastroentero-
pancreatic tract [GEP] (47%), lung and mediastinum (21%), unknown pri-
mary (21%), and others (11%). Regarding the clinical stage at
presentation, 22.6% of patients with NETs had localized disease, while
22.6% had regional spread and 54.7% were considered to have metastatic
disease at diagnosis. Median OS was 42 months for all patients with NETs.
In the GEP group, the median OS was 64 months, whereas for the lung/ me-
diastinum group was 8 months and for the unknown primary group was 5
months. Median OS stratified by stage was as follows: Localized disease:
Not reached (NR), locoregional (20 months), and metastatic disease
(8 months). Conclusions: To our knowledge, this is the first study published
in English literature reporting the clinical characteristics and survival of
Mexican patients with NETs. It is necessary to expand the information re-
garding these neoplasms to improve access of these patients to standard
treatments and therefore improve their outcomes. Research Sponsor: Centro
Universitario Contra el C�ancer UANL.

504 Poster Session

Real-world outcomes in patients with neuroendocrine tumor receiving
peptide receptor radionucleotide therapy. First Author: Stijn Hentzen,
Kansas University Medical Center, Kansas City, KS
Background: (177)Lu-Dotatate, a form of Peptide Receptor Radionuclide Therapy (PRRT), was
approved by FDA for treatment of somatostatin-receptor-positive NETs in 2018. Clinical trials
prior to the FDA approval of (177)Lu-Dotatate showed favorable outcomes but there is limited
published real world outcomes data. Methods: After obtaining IRB approval we retrospectively
evaluated the efficacy of (177)Lu-Dotatate PRRT for somatostatin receptor positive gastroen-
teropancreatic NET patients at University of Kansas Cancer Center between June 2018 and
September 2021. Results: A total of 65 patients received PRRT of which 58 completed treat-
ment and 7 are still undergoing therapy. The 58 patients who completed treatment had a medi-
an age of 61.5 years, included 24 females and 34 males, and were 86% Caucasian and 12%
black. These patients had primarily NETs of small bowel (n=24) and pancreatic (n=14) origin.
Pathology showed grades 1 (21), 2 (25), and 3 (4) with a majority of well-differentiated tumors
(47). All 4 treatments of PRRT were completed by 43 patients. In the entire cohort, response
assessment to PRRT revealed 14 (26.9%) partial response (PR), 31 (59.6%) with stable dis-
ease (SD) and 7 (13.5%) with progressive disease (PD). In subset analysis, we found that pa-
tients with nonfunctional disease (n=29) had a higher rate of PR 42.3% vs 11.5% (p=0.0147)
and higher disease control rate 96% vs 78% (p=0.042) than functional disease (n=29). Pa-
tients with nonfunctional disease had a lower PD 3.85% vs 23% (p=0.0147) and 53% vs 65%
stable disease than functional disease. The table below shows clinical characteristics of these
patients. Conclusions: Our real world outcomes analysis of NET treated with PRRT shows im-
proved PR when compared to the initial clinical trials which is promising for patients. In addi-
tion, we found that there was statistically significant improved response rate in patients with
non functional tumors which has not been described in literature before. If our study findings
are validated in a larger cohort then it may guide patient selection for PRRT therapy in the fu-
ture. Research Sponsor: None.

Clinical characteristics of patients with functional vs nonfunctional NETs.

Functional (n=29) Nonfunctional (n=29)

Mean Age - years 60 59
Male - no. (%) 18 (62) 16 (55)
Female - no. (%) 11 (38) 13 (45)
Small Bowel Primary - no. (%) 14 (48) 10 (34)
Pancreatic Primary - no. (%) 4 (14) 10 (34)
Liver Metastasis Present - no. (%) 22 (76) 26 (90)
Grade 1 - no. (%) 13 (45) 9 (31)
Grade 2 - no. (%) 8 (28) 16 (55)
Prior Somatostatin Analogue Treatment - no. (%) 27 (93) 22 (76)
Prior Chemotherapy Treatment - no.(%) 5 (17) 12 (41)

Visit abstracts.asco.org and search by abstract for the full list of abstract authors and their disclosure information.
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505 Poster Session

Long-term outcomes of rectal neuroendocrine tumors according to the
risk after endoscopic resection: A multicenter study. First Author:
Hyun Jin Lee, Department of Internal Medicine-Gastroenterology/
Hepatology, The Catholic University of Korea Yeouido St. Mary’s Hospital,
Seoul, South Korea

Background: The detection of rectal neuroendocrine tumors has increased
with advances in diagnostic endoscopy. Endoscopic resection (ER) is highly
effective treatment option for small rectal neuroendocrine tumors (NETs)
confined to submucosa. However, there was no risk classification for evalu-
ating the clinical outcomes. In this study, we analyzed long-term outcomes
of rectal neuroendocrine tumors after ER. Methods: In this multicenter retro-
spective study, we analyzed the medical records of patients who underwent
ER of rectal NETs from 2009 to 2018 and were followed for ≥ 12 months at
five university hospitals under the Catholic Central Medical Center in Korea.
Data were collected through Catholic Medical Center Clinical Data Ware-
house. We classified patients into three risk groups (low, intermediate, an
high) according to clinicopathologic status of rectal NETs. The high-risk
group was defined if the tumors have any of the followings: size ≥ 10mm,
lymphovascular invasion, muscularis propria or deeper invasion, positive re-
section margins, or mitotic count ≥ 2/10. Results: A total of 346 patients
were included in our study, with 144 (41.6%), 121 (35.0%), and 81
(23.4%) patients in the low-, intermediate-, and high-risk groups, respective-
ly. Among the high-risk group, only seven patients (7/81, 8.6%) received sal-
vage treatment at 2.1 ± 4.1 months after initial treatment. Of them, three
patients underwent endoscopic submucosal dissection and the other four pa-
tients underwent surgery. There was no extracolonic metastasis in all 7 pa-
tients. During follow-up period of all included patients, although there was no
local recurrence, four patients (4/346, 1.1%) had extracolonic metastasis (2
liver, 2 perirectal lymph node) at 70.5 ± 33.9 months after initial treatment.
Three of them (75%) were high-risk patients without salvage treatment. The
risk of extracolonic metastasis is significantly higher in the high-risk group
comparedwith the others (P=0.041, Fisher exact test). Conclusions:Although
the prognosis of the patients who underwent ER of rectal NETs showed favor-
able outcomes, physicians should be concerned with the possibility of metas-
tasis during long-term follow-up of high-risk patients and consider salvage
treatment. Research Sponsor: NRF-2018M3A9E8021507.

506 Poster Session

Treatment response and clinical outcomes of neuroendocrine neoplasms
treated with immune checkpoint inhibitors: A single-institution experience.
First Author: Haley Hauser, Memorial Sloan Kettering Cancer Center,
New York, NY

Background: Immune checkpoint inhibitors (ICIs) have antitumor activity in
some solid tumors, however a role for ICI’s in the treatment of neuroendo-
crine neoplasms (NENs) is uncertain. We analyzed response and outcomes
of NENs, both well differentiated neuroendocrine tumors (WDNET) and
poorly differentiated neuroendocrine carcinomas (PDNEC), treated with ICIs
at Memorial Sloan Kettering Cancer Center during the past decade. Methods:
Patients with NENs who received ICIs between 2010-2021 were identified.
Demographics, pathology characteristics, treatment response and outcomes
were recorded. Progression-free survival (PFS) and overall survival (OS) were
estimated using Kaplan-Meier methods. Analysis of next-generation se-
quencing (NGS) results from archival tumor tissue was performed. Results:
57 patients with NENs treated with ICIs were identified (WDNET-16;
PDNEC-41). All patients had heavily-treated metastatic disease (median
number of prior systemic treatments, WDNET-4, PDNEC-2). Median time
from diagnosis to ICI treatment was 41.5 months in WDNET, 8 months in
PDNEC. WDNET response: 1 (6%) partial response (PR), 4 (25%) stable
disease (SD), 10 (63%) progressive disease (PD). PDNEC response: 6
(15%) PR (5 microsatellite stable, 1 unknown), 3 (7%) SD, 32 (78%) PD.
Median duration of ICI treatment: 2 months (range 0-27) in WDNET, 1
month (range 0-16) in PDNEC; median duration of treatment for the 7 res-
ponders was 11 months (range 2-27). While receiving ICIs, 3 PDNEC res-
ponders developed PD in an escape lesion (2 brain, 1 nodal) after response
in all other disease sites and successfully continued ICI treatment post-RT
of escape lesion. Six-month PFS was 20% [95%CI: 7%-55%] and 9.8%
[95%CI: 4%-25%], OS 60% [95%CI: 40%-91%] and 37% [95%CI: 25%-
56%], respectively in WDNET and PDNEC. NGS results were available in ar-
chival tumor tissue of 35 patients (61%); most common alterations were
TP53 (20/26, 77%) and RB1 (14/26, 54%) in PDNEC versus ATM,
SMAD4, CREBBP, and IRS2 (all 1/9, 11%) in WDNET. Conclusions:We ob-
served limited activity for ICI’s in NEN treatment, primarily restricted to a
subset of PDNEC. PFS/OS findings were consistent with historical data, re-
flecting the pathogenesis of distinct NEN subtypes. Research Sponsor:
None.

507 Poster Session

Early-onset well differentiated pancreatic neuroendocrine tumors: Clinical
presentation, pathologic features, and oncological outcomes. First Author:
Alessandra Pulvirenti, Memorial Sloan Kettering Cancer Center, New
York, NY
Background: Young onset of several gastrointestinal cancers is associated with more
advanced disease and poor oncological outcomes, however, this association has not
been fully investigated for well differentiated pancreatic neuroendocrine tumors
(PanNET). Our study aimed to evaluate clinical and pathological differences as well
as disease outcomes between young-onset PanNET (YO-PanNET) and late-onset Pan-
NET (LO-PanNET). Methods: Patients with localized PanNET who underwent surgery
at Memorial Sloan Kettering Cancer Center between 2000 to 2017 were identified.
Those with hereditary syndromes, metastatic disease, and postoperative mortality
were excluded. YO-PanNET was defined as <50 and LO-PanNET >50 years of age at
time of diagnosis. Family history, clinical and pathology characteristics, were re-
corded. Fisher’s exact test was used to detect difference between the age groups. Ka-
plan-Meier method was used to investigate age prognostic significance. Results: A
total of 366 patients were identified, 84 (23%) with YO-PanNET. Compared with LO-
PanNET, YO-PanNET were less likely to have a personal history of another cancer
(p<0.001) and a first-line relative with cancer (p<0.015). We did not observe any
significant differences between YO-PanNET and LO-PanNET with regards to patholo-
gy features such as tumor grade (p=0.7), size (p=0.5), nodal metastases (p=0.8),
and stage of disease (p=0.7). With a median follow-up of 68 months (range 0-238),
5-year recurrence-free survival was 76% and 83%, and 10-year RFS was 69% and
78%, respectively, in YO-PanNET and LO-PanNET (p=0.12; see Table) with similar
5- and 10-year overall survival (p=0.31). Conclusions: In this large retrospective sur-
gical series, we found that YO-PanNET is not associated with an increased rate of per-
sonal or familial history of cancer. Pathological characteristics and long-term
oncological outcomes do not significantly differ between YO-PanNET and LO-Pan-
NET. Current efforts include next-generation sequencing analysis in the resected sur-
gical specimens to evaluate for genomic biomarkers of recurrence. Research
Sponsor: None.

Cumulative incidence of recurrence.

Group Time Cumulative incidence of recurrence

YO-PanNET 3-Year 17% (95% CI 26-8%)
LO-PanNET 3-Year 9% (95% CI 12-5%)
YO-PanNET 5-Year 24% (95% CI 30-23%)
LO-PanNET 5-Year 17% (95% CI 21-11%)
YO-PanNET 10-Year 31% (95% CI 43-18%)
LO-PanNET 10-Year 22% (95% CI 28-15%)

508 Poster Session

A natural history of gastroenteropancreatic neuroendocrine tumors evaluated
at a tertiary cancer center: An observational study of 2,067 cases. First
Author: Benjamin Daniel Powers, Temple Univ Hosp, Philadelphia, PA
Background: Gastroenteropancreatic neuroendocrine tumors (GEP-NETs) are the second most prevalent
digestive cancer and are increasing in incidence. With relatively indolent tumor growth, survival is often
long, even for patients with metastatic disease. However, few studies have assessed long-term survival.
Therefore, we analyzed the overall survival (OS) of a cohort of GEP-NET patients at a tertiary cancer cen-
ter from 2000-2015. Methods: 2,707 patients with a pathologic diagnosis of GEP-NET were identified.
640 patients presented for second-opinion visits and were excluded, leaving 2,067 patients, of whom,
2,053 had vital status data for analysis. Primary sites included jejunum/ileum (small bowel), pancreas,
gastric, colorectum, appendix, duodenum, and unknown. OS time was calculated from the date of path-
ologic diagnosis to the date of last follow-up or death. The reverse Kaplan-Meier method was used to cal-
culate follow-up time. Vital status was identified through linkage to the Florida Cancer Registry. Kaplan-
Meier (KM) curves and log-rank test were used for OS analyses. Results: The median age of the cohort
was 60.7 years. The median follow-up time was 148.9 months (12.4 years). 1,431 (69.2%) patients
presented with distant metastatic disease. Most patients, 1,351 (65.5%), underwent treatment at an-
other facility before presentation. The median OS was 132.2 months (11.0 years) for the cohort and
was 108.0 and 245.5 months for patients presenting with and without metastasis, respectively (p <
0.001). For metastatic patients, unknown primary tumor site was associated with the worst median OS
(55 months), followed by rectal (77 months), gastric (84 months) and pancreatic (85 months; p <
0.001). Duodenal and small bowel had the longest median OS at 147 and 143 months, respectively.
Surgery for metastatic disease had an OS benefit (155.7 months) compared to no surgery (98.3
months). Conclusions: In a large cohort of predominantly metastatic GEP-NET patients with extended
follow-up time, median OS was over 11 years and 9 years for patients with metastatic disease. These re-
sults suggest that OS at a tertiary cancer center may be greater than historical national administrative
analyses when given adequate follow-up time, which is important to avoid bias in survival estimates.
Research Sponsor: None.

Absolute overall survival estimates of GEP NET patients.

n Median OS in Months (25th – 75th Percentile)

Total Cohort 2053 132 (61 - 241)

Distant Metastasis at Presentation
Yes 1427 108 (52 – 220)

No 624 246 (105 – 418)

Primary Site

Small bowel 888 156 (82 – 259)

Distant metastasis 720 143 (75 – 235)

Locoregional 168 318 (115 – 418)

Pancreas 664 112 (50 – 226)

Distant metastasis 417 85 (39 – 181)

Locoregional 247 212 (84 – NR)

Unknown 188 55 (21 – 132)

Distant metastasis 180 55 (22 – 132)

Locoregional 8 -

Stomach 112 NR (103 – NR)

Distant metastasis 34 84 (34 – NR)

Locoregional 78 NR (184 – NR)
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509 Poster Session

Patient-defined goals and preferences among adults with advanced
neuroendocrine tumors. First Author: Daneng Li, City of Hope
Comprehensive Cancer Center and Beckman Research Institute, Duarte,
CA
Background: Patient values toward treatment goals and competing health outcomes
among adults with neuroendocrine tumors (NETs) are not well understood. The goal of
this study was to identify NET patient values towards treatment goals and health out-
comes. Methods: Patients with well-differentiated, grade 1/2, advanced NETs starting a
new systemic therapy were recruited at a National Cancer Institute-designated cancer
center. Patients completed four tools: 1) Health Outcomes Tool: ranks importance of
four outcomes (survival, function, freedom from pain, freedom from symptoms); 2) Atti-
tude Scale: identifies the extent to which patients agree with statements related to
health outcomes; 3) Now versus Later Tool: ranks relative importance of quality of life
(QOL) now, one year from now, and five years from now; and 4) Prognosis and Treatment
Perceptions Questionnaire: identifies the amount of information patients prefer to re-
ceive about their disease and treatment, patient’s goal of treatment, physician’s goal of
treatment (patient’s perception), and self-reported health status. Results: Sixty patients
(50.0% ≥65 years) completed the questionnaires. Ninety-seven percent had stage IV
disease. Primary tumor locations included gastrointestinal tract (41.7%), pancreas
(30.0%), and lung (21.7%). Sixty percent of patients had received at least one prior
systemic therapy. Only 30.0% of patients chose survival as their most important treat-
ment outcome on the Health Outcomes Tool. The remaining 70.0% chose maintaining
independence (46.7%), freedom from pain (11.7%), and freedom from symptoms
(11.7%) as their most important health outcome. Similarly, on the Attitude Scale,
66.7% of patients agreed with: “I would rather live a shorter life than lose my ability to
take care of myself”; 85.0% agreed with: “It is more important to me to maintain my
thinking ability than to live as long as possible.” Ninety-three percent of patients agreed
with: “I am willing to have side effects right now if it means I could have a better quality
of life in the future.”Moreover, on the Now versus Later Tool, 48.3% of patients consid-
ered QOL one year in the future more important than their current QOL; 40.0% consid-
ered QOL five years in the future more important than their current QOL. On the
Prognosis and Treatment Perceptions Questionnaire, only 30.0% of patients chose “To
extend my life as long as possible” as their primary treatment goal, but 40.0% believed
survival was their oncologist’s primary treatment goal. Furthermore, only 51.7% of pa-
tients believed they had the same treatment goal as their oncologist. Across all ques-
tionnaires, there were no significant differences between the responses of younger and
older patients. Conclusions: NET patients value independence more than survival. More
communication between NET patients and physicians is needed to ensure patient pref-
erences and values are incorporated into treatment plans. Research Sponsor: U.S. Na-
tional Institutes of Health.

510 Poster Session

Temozolomide treatment duration and secondary hematological neoplasms:
A review of the literature and implications for patients with neuroendocrine
tumors. First Author: Robin Park, MetroWest Medical Center,
Framingham, MA

Background: Evidence-based recommendations for the optimal duration of
temozolomide-based treatment in advanced neuroendocrine neoplasms are
lacking. Because of the relatively long median survival of NEN and the po-
tential long-term myelotoxicities of temozolomide, suggestions have been
made to optimize the duration of temozolomide-based therapy. Here, we
have conducted a systematic review of the literature for a descriptive analy-
sis of temozolomide-associated myelodysplasias and leukemias to guide
treatment planning. Methods: A database search of PubMed and Embase
was conducted to identify case reports and/or case series reporting second-
ary myelodysplasias or leukemias in the setting of temozolomide therapy.
Key data items extracted from the studies were the temozolomide dose and
duration, latency to hematologic disorder, type of secondary malignancy and
cytogenetics. Reported cases were summarized graphically and descriptively
analyzed. Results: A total of 14 studies with 25 patient cases of therapy-re-
lated hematologic neoplasms were identified, all of which were case reports
or case series. The median treatment duration and cumulative dose were 15
months and 18000 mg/m 2 respectively. Most patients (20/25) were diag-
nosed on or after 12 months while only one patient was diagnosed before 6
months of treatment. Majority of the patients were diagnosed while still on
treatment with temozolomide. Graphically, cases clustered around a cumu-
lative dose of 10,000 to 30,000 mg/m 2 and a latency period of 10 to 40
months which translates to an approximate treatment duration of 12.5 –

37.5 months. Conclusions: Taken together, treatment-related hematologic
neoplasms appear to develop beyond the 12-month mark while still on treat-
ment with temozolomide. We suggest an approach to optimizing treatment
duration by establishing disease response at 6 months before continuing
further treatment and restricting treatment to 12 months or establishing
closer vigilance beyond 12 months. Research Sponsor: None.

511 Poster Session

Multicenter retrospective study of ramucirumab-containing chemotherapy for
gastrointestinal neuroendocrine carcinoma patients previously treated with
platinum-based chemotherapy: RAM-NEC study (WJOG13420G). First
Author: Hidekazu Hirano, Department of Gastrointestinal Medical
Oncology, National Cancer Center Hospital, Tokyo, Japan
Background: Platinum-based systemic chemotherapy (CTx) is recommended for poorly
differentiated advanced gastrointestinal neuroendocrine carcinoma (GI-NEC). As sec-
ond-line CTx various regimens are adopted according to the guidelines of GI adenocarci-
noma or small cell lung cancer in daily practice. Recently, some clinical and preclinical
reports suggest that vascular endothelial growth factor (VEGF) inhibitors are effective
against NEC. In this study, we evaluated the efficacy of ramucirumab (RAM, anti-VEGF
receptor 2 antibody)-containing CTx. Methods: We retrospectively evaluated gastric (G-)
or colorectal (C-) NEC patients previously treated with first-line platinum-based CTx fol-
lowed by second-line CTx between March 2015 and June 2020 (G-NEC) or between
May 2016 and June 2020 (C-NEC). The main inclusion criteria were ECOG perfor-
mance status (PS) of 0–2, pathologically diagnosed as G or C- NEC or mixed adenoneur-
oendocrine carcinoma. We compared the efficacy of RAM-containing CTx as second- or
later-line treatment (Group A) with that of CTx without RAM as second-line treatment
(Group B). A Cox proportional hazard model and inverse probability weighting of propen-
sity scores were used to adjust the background factors between the two groups. Results:
From 25 facilities, 139 patients were included in this study. Group A and B contained
50 (G/C, 43/7 patients) and 89 (G/C, 58/31 patients) patients, respectively. Patient
characteristics were as follows (Group A/Group B): median age (range), 70 (28–83)/68
(39–86); ECOG PS 1–2, 66/69%, more than two prior regimens, 46/0%; response to
previous platinum-based CTx, 46/38%. The regimen in combination with RAM in Group
A was paclitaxel/nab-paclitaxel/FOLFIRI (62/26/12%). Second-line CTx in Group B
were commonly amrubicin (58%) and irinotecan (11%). The efficacy (Group A/Group
B) after a median follow-up time of 7.5/5.5 months were as follows: median overall sur-
vival (mOS), 8.6/5.8 months (HR, 0.68; 95% CI, 0.45–1.01; p = 0.058); median pro-
gression-free survival, 4.3/1.9 months (HR, 0.57; 95% CI, 0.39–0.84; p = 0.004);
objective response rate, 50/8% (p < 0.0001); disease control rate, 70/24% (p <
0.0001); mOS in G-NEC, 8.6/5.3 months (HR, 0.62; 95% CI, 0.39–0.99; p = 0.047);
and mOS in C-NEC, 5.4/6.8 months (HR, 0.66; 95% CI, 0.26–1.66; p = 0.378). The
most common grade 3 or higher treatment-related adverse event that occurred in more
than 5% of patients in Group A was neutropenia (32%). Conclusions: This study sug-
gests that RAM-containing CTx as second- or later-line treatment is effective for GI-NEC
patients, especially for G-NEC. Central pathological review and biomarker analyses us-
ing pretreated tissue specimens are ongoing. We will present updated data in the con-
gress. Clinical trial information: UMIN000043200. Research Sponsor: Eli Lilly Japan
K.K.

512 Poster Session

Genomic predictors of benefit from checkpoint inhibition in neuroendocrine
carcinoma. First Author: Patrick Walsh McGarrah, Mayo Clinic,
Rochester, MN
Background: The role of immune checkpoint inhibitors (ICIs) in the treatment of extrapulmo-
nary neuroendocrine carcinoma (EP-NEC) has yet to be established. While objective re-
sponses have been observed, it is still unknown which patients are likely to derive benefit.
We investigated the genomic profiles of patients who did and did not benefit from ICIs.
Methods: Previously we reported the objective responses to ICI in a retrospective series of pa-
tients with EP-NEC. RECIST 1.1 criteria were used to categorize patients as achieving dis-
ease control (DC = CR, PR, or SD) vs progressive disease (PD). The EMR was reviewed to
identify patients who had genomic panels performed, and results were extracted for analy-
sis. Results: Of 31 patients eligible for RECIST assessment, 19 had genomic panels avail-
able (9 with DC: 4 SD, 5 PR vs 10 with PD). Of those with NEC histology specified, 9 were
small cell, 1 combined large and small cell, 3 were large cell. All tumors were microsatel-
lite-stable. All but one (with TMB = 25) of 16 tumors with TMB status available were < 10
m/MB. Of those with disease control, 67% had both TP53 and RB1 alterations, compared
with only 10% in those with progressive disease; this was statistically significant (p =
0.0198, Fisher exact). Of 7 tumors with TP53 + RB1 alterations, 4 were specified as small
cell carcinoma. Half of those with PD showed alterations in b-catenin pathway genes
CTNNB1 or APC, compared to only one of the DC group, but this did not reach significance
(p = 0.1409, Fisher exact). In an analysis of all Mayo patients (not just those treated with
ICI) with NGS data available (Tempus and FoundationOne), concurrent TP53 + RB1 alter-
ation was significantly more common in SCLC than in EP-NEC (Table). Conclusions: In this
small series of patients with EP-NEC treated with ICIs, the SCLC-like genomic signature of
concurrent TP53 + RB1 alterations was significantly more common in those with disease
control than in those with progressive disease. An analysis of all patients with NGS data (not
just on ICI) showed that the dual alteration was more common in SCLC, and SCLC also had
more TMB-high tumors. This may explain why ICIs are more effective in SCLC than in EP-
NEC. Further study is warranted to determine whether TP53 + RB1 mutations predict re-
sponse to ICI in NEC. Research Sponsor: None.

Left: Genomic findings in EP-NEC in those with disease control vs those with progressive disease on ICIs. Right: Genomic findings in EP-NEC vs SCLC,
all-comers including those who never received ICIs.

ICI cohort All-comers

Disease control
(n = 9)

Progressive disease
(n = 10) EP-NEC (n = 98) SCLC (n = 30)

Median # pathogenic
alterations

2 (1-5) 3 (1-10) % TMB ≥ 10
m/MB

10 37 p =
0.001

Median # VUS 3 (0-21) 8 (0-15)

Median TMB (m/MB) 2.9 (0.8-25) 6 (2-9)

% with TP53 alterations (n) 67 (6) 50 (5) 57 (56) 80 (24)

% with RB1 alterations (n) 67 (6) 20 (2) 36 (35) 60 (18)

% with TP53 and RB1
alterations (n)

67 (6) 10 (1) p = 0.0198 32 (31) 53 (16) p =
0.05

% with b-catenin alteration
(n)

11 (1) 50 (5) 17 (17) 10 (3)
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513 Poster Session

Risk of myelodysplastic syndrome/acute leukemia with sequential
capecitabine/temozolomide and 177Lu-dotatate. First Author: Taymeyah E.
Al-Toubah, H. Lee Moffitt Cancer Center and Research Institute, Tampa,
FL

Background: The treatment landscape for neuroendocrine tumors includes
alkylating-agent chemotherapy and peptide receptor radiotherapy (PRRT)
with 177Lu-Dotatate. The risk of MDS/AML associated with 177Lu-Dotatate
is approximately 2-3%. Several small prior studies have suggested substan-
tially higher rates of MDS/AML (approximately 10%) in patients who have
also received alkylating agent chemotherapy with streptozocin or temozolo-
mide, either combined with PRRT or sequentially. Methods: Retrospective
study of all patients with advanced NENs treated at the Moffitt Cancer Cen-
ter between 1/2008 and 9/2019 who received treatment with CAPTEM. Re-
sults: 462 patients received treatment with CAPTEM, among whom 49
received also received PRRT. Median follow-up was x months. 4 patients de-
veloped MDS/AML, all of whom had also received both CAPTEM and PRRT.
None of the patients who received CAPTEM chemotherapy without PRRT
developed a long-term hematological malignancy. Conclusions: 8% of pa-
tients who received both CAPTEM and PRRT developed MDS or AML, a risk
that is higher than that associated with PRRT alone. This cumulative risk
needs to be considered when sequencing treatments in NETs. Research
Sponsor: None.

TPS514 Trials in Progress Poster Session

Pivotal phase III COMPOSE trial will compare 177Lu-edotreotide with best
standard of care for well-differentiated aggressive grade 2 and grade 3
gastroenteropancreatic neuroendocrine tumors. First Author:
Thorvardur Ragnar Halfdanarson, Division of Medical Oncology, Mayo
Clinic, Rochester, MN

Background: Gastroenteropancreatic neuroendocrine tumors (GEP-NETs),
which represent approximately 70% of NETs, frequently develop metastatic
disease with limited treatment options. Current standard therapies for well-
differentiated high grade 2 and grade 3 GEP-NETs include cytoreductive
procedures, somatostatin analogues, molecular targeted therapies (everoli-
mus or sunitinib), chemotherapy and peptide receptor radionuclide therapy
(PRRT), with no specified sequence of use. PRRT may stabilize disease and
induce objective tumor responses. This treatment uses radiolabeled somato-
statin analogues to selectively target somatostatin receptor expressing
(SSTR+) tumor cells. 177Lu-edotreotide is an innovative radiolabeled so-
matostatin analogue with a favorable safety profile and promising efficacy.
Retrospective data in metastatic GEP-NETs treated with two or more 177Lu-
edotreotide cycles demonstrated a progression free survival (PFS) of at least
30 months. The currently recruiting Phase III COMPETE trial compares the
efficacy and safety of 177Lu-edotreotide, versus everolimus, in grade 1 and
grade 2 GEP-NETs. Methods: COMPOSE (NCT04919226) is a prospective,
randomized, controlled, open-label, multi-center Phase III study, in patients
with well-differentiated high grade 2 and grade 3 (Ki-67 index 15�55%),
SSTR+, GEP-NETs. This trial is to evaluate the efficacy, safety and patient-
reported outcomes of first- or second-line treatment with 177Lu-edotreotide
PRRT compared to best standard of care. It aims to randomize 202 patients
1:1 to a defined number of cycles of 177Lu-edotreotide or an active compar-
ator (either chemotherapy [CAPTEM or FOLFOX] or everolimus, according to
investigator�s choice). The primary endpoint is PFS, assessed every 12 weeks
until disease progression (RECIST v1.1), or death, whichever occurs earlier.
Secondary outcomes include overall survival, assessed up to 2 years after
disease progression. Study recruitment for COMPOSE commenced in Sep-
tember 2021. It is expected that COMPOSE will inform optimal treatment
options for patients with well-differentiated high grade 2 and grade 3
SSTR+ GEP-NETs, including for first-line therapy. Clinical trial information:
NCT04919226. Research Sponsor: ITM.

TPS515 Trials in Progress Poster Session

Randomized phase II trial of postoperative adjuvant capecitabine and
temozolomide versus observation in high-risk pancreatic neuroendocrine
tumors: SWOG S2104. First Author: Heloisa P. Soares, Huntsman Cancer
Institute at the University of Utah, Salt Lake City, UT
Background: Pancreatic neuroendocrine tumors (pNETS) account for about 1-2% of all
the pancreas tumors for which resection is the only curative intent modality, however,
despite surgery, many patients will experience recurrence. Tumor size, positive lymph
nodes and higher grade are prognostic factors for recurrence. The U.S. Neuroendocrine
Tumor Study Group published a predictive score (Zaidi score, see table) demonstrating
that tumors with a score≥6 had a 33% likelihood of recurrence by 24 months. Further-
more, it is known that that patients with metastatic disease who undergo curative intent
resection also have a great risk of recurrence. Despite these known risk factors for recur-
rence, to date, no prospective study exploring the role of adjuvant cytotoxic chemothera-
py has ever been performed in this population. Supported by the E2211 results using
capecitabine and temozolomide (CAPTEM) in the metastatic setting, S2104 investi-
gates the role of CAPTEM in the adjuvant setting. Methods: S2104 is a randomized
phase II trial designed to evaluate recurrence-free survival (RFS) in participants with re-
sected pNETs randomized on a 2:1 fashion to CAPTEM or observation. Patient are eligi-
ble if they had resected well-differentiated grade 2 or 3 (ki-67 up to 55%) pNETS with
a Zaidi score of ≥ 3. Patients may have received resection/ablation of liver oligo-meta-
static disease (up to 5 liver metastases) at the time of well-differentiated pNET resec-
tion. Key eligibility criteria: age ≥18 years, Zubrod performance status of 0-2, adequate
organ and marrow function. Stratification factors include 1) Disease status prior to re-
section (metastatic vs. non-metastatic disease) and 2) Zaidi score (≥ 6 vs. < 6). Partici-
pants will be followed with imaging for 5 years. Funding: NIH/NCI/NCTN grants
U10CA180888, U10CA180819, U10CA180821, U10CA180868. Clinical trial
information: NCT05040360. Research Sponsor: U.S. National Institutes of Health.

Zaidi score.

Factors Points

Symptomatic tumor defined as one of the following:
� Gastrointestinal bleed
� Jaundice
� Gastrointestinal obstruction
� Pain from primary tumor prior to surgical
resection

� Pancreatitis

1

Primary pancreas tumor size >2 cm 2

Ki-67 3% to 20% 1

Lymph node positivity 1

Ki-67 21% to 55% 6

Total points (score)

TPS516 Trials in Progress Poster Session

Randomized, parallel arm, phase II study of telotristat (Xermelo) in
combination with lutetium Lu 177 dotatate (Lutathera) in well-differentiated
neuroendocrine tumors (NETs). First Author: Aman Chauhan, UK Markey
Cancer Center, University of Kentucky, Lexington, KY

Background: PRRT using Lutetium Lu 177 Dotatate, has been approved by
the FDA for metastatic, progressive gastroenteropancreatic neuroendocrine
tumors (GEPNETs). Despite an impressive progression-free survival noted in
NETTER-1 study, most patients will eventually progress after PRRT treat-
ment. Increased serotonin secretion is found in a number of slow-growing
NETs of the diffuse neuroendocrine system. Serotonin stimulates prolifera-
tion in cell lines of a typical (NCI-H727), an atypical (NCI-H720) broncho-
pulmonary NET, a small intestinal NET (KRJ-I), and a functioning human
pancreatic carcinoid cell line (BON). This stimulation of growth by serotonin
can be performed in an autocrine manner. Telotristat ethyl is a novel oral in-
hibitor of tryptophan hydroxylase (TPH), the rate-limiting enzyme in seroto-
nin biosynthesis. In 2017, results of placebo-controlled phase III study
(Telestar) evaluating Telotristat ethyl confirmed that among patients with
carcinoid syndrome not adequately controlled by somatostatin analogs,
treatment with Telotristat ethyl was generally safe and well tolerated and re-
sulted in significant reductions in bowel movement frequency and urinary 5-
hydroxy indoleacetic acid (u5-HIAA). Based on results of the Telestar trial,
FDA approved 250 mg PO TID dosage of Telotristat for control of carcinoid
syndrome diarrhea. Of note, 500 mg TID arm showed increased decline in
urinary 5-HIAA as compared to 250 mg TID arm. Study Hypotheses: We hy-
pothesize that inhibition of serotonin production will lead to cytostatic effect
on neuroendocrine tumors and will complement anti-tumor activity of lute-
tium 177 dotatate. We anticipate our proposed combination will result in
improved treatment efficacy as reflected by improved 20-month PFS as
compared to historical control (NETTER-1). Methods: This is a single center,
open label, randomized, parallel arm, phase II study evaluating two dose lev-
els of Telotristat (Xermelo; 250 mg vs 500 mg) in combination with Lute-
tium Lu 177 Dotatate (Lutathera) in 70 well-differentiated neuroendocrine
tumor patients. Study is currently enrolling patients and is expected to com-
plete accrual in 3 years. Clinical trial information: NCT04543955.
Research Sponsor: TerSera.
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517 General Session

Association of personalized and tumor-informed ctDNA with patient survival
outcomes in pancreatic adenocarcinoma. First Author: Gregory P. Botta,
UCSD Moores Cancer Center, La Jolla, CA
Background: Pancreatic adenocarcinoma (PDAC) is the third leading cause of cancer-re-
lated death, with a recurrence rate of 85% after curative surgery and a 5-year survival
rate of 10%. Serum biomarkers like CA 19-9 lack sensitivity and specificity (10% of pa-
tients fail to produce CA 19-9), and are poor indicators of molecular residual disease
(MRD). Circulating tumor DNA (ctDNA) detection allows for MRD identification months
ahead of radiological findings, and may assess molecular response and patient out-
comes. Methods: A personalized and tumor-informed multiplex PCR assay (Signatera™
bespoke mPCR NGS assay) was used for the detection and quantification of ctDNA in a
prospective clinical cohort of patients. Serial time points were collected for unresect-
able, borderline resectable, and resectable subsets of patients to monitor ctDNA levels
in response to treatment (see Table). Results: 93 patients were included, with a median
age of 67.3 yrs and 45% female. 285 timepoints were analyzed for ctDNA presence,
with each patient having between 1 and 7 timepoints (median 3 timepoints per pa-
tient). 46 patients had one or more samples positive for ctDNA, resulting in an anytime
ctDNA positivity rate of 49.5%. Anytime positivity correlated with the stage of disease
(p<0.001). Within ctDNA-positive samples, observed levels were 0.04-1227 mean tu-
mor molecules per mL of plasma (mean 35.1, median 1.02 MTM/mL). During the fol-
low-up period (median 13.5 months, range 1-80 months), 36 patients had recurrence
or disease progression events. Recurrence-free survival (RFS) strongly correlated with
post-operative anytime ctDNA positivity: Hazards Ratio 8.0 (95% CI 3.4-18.7),
p =1.6e-6. For 49 patients, CA 19-9 measurements were available. Elevated CA 19-9
was not correlated with RFS (p=0.35). Conclusions: Our study demonstrates the feasibil-
ity of tumor-informed ctDNA-based MRD testing in PDAC, in 93 patients of all stages.
ctDNA positivity correlated with patient survival outcomes more strongly than CA19-9.
Our data suggests patients can benefit from personalized and tumor-informed MRD
testing. Research Sponsor: Natera, Inc.

Cohort characteristics and ctDNA positivity rates.

Number of
patients (N=93)

Patient-level anytime
ctDNA positivity

Number of
samples (n=285)

Sample-level
ctDNA positivity

Overall Pathological Stage I 21 (22.6%) 3/21 (14.3%) 63 (22.1%) 5/63 (7.9%)

Stage II 32 (34.4%) 13/32 (40.6%) 111 (38.9%) 17/111 (15.3%)

Stage III 26 (28.0%) 20/26 (76.9%) 73 (25.6%) 43/73 (58.9%)

Stage IV 14 (15.1%) 10/14 (71.4%) 38 (13.3%) 21/38 (55.3%)

Neoadjuvant Therapy Not Given 51 (54.8%) 24/51 (47.1%) 143 (50.2%) 39/143 (27.3%)

Neoadjuvant Therapy Given 42 (45.2%) 22/42 (52.4%) 142 (49.8%) 47/142 (33.1%)

Resectable Disease 71 (76.3%) 31/71 (43.7%) 219 (76.8%) 53/219 (24.2%)

Unresectable Disease 12 (12.9%) 11/12 (91.7%) 35 (12.3%) 24/35 (68.6%)

Borderline Resectable Disease 10 (10.8%) 4/10 (40.0%) 31 (10.9%) 9/31 (29.0%)

518 Oral Abstract Session

Trybeca-1: A randomized, phase 3 study of eryaspase in combination with
chemotherapy versus chemotherapy alone as second-line treatment in
patients with advanced pancreatic adenocarcinoma (NCT03665441). First
Author: Pascal Hammel, Hôpital Beaujon (AP-HP), Clichy, and University
Paris VII, Paris, France
Background: Eryaspase, asparaginase encapsulated in red blood cells is an investigation-
al product under development. The encapsulated asparaginase induces the degradation
of asparagine and glutamine, crucial for cancer cell growth and survival. An earlier
Phase 2b study in patients with advanced pancreatic cancer showed an improvement in
overall survival (OS) and progression free survival (PFS) with eryaspase plus chemother-
apy. Methods: TRYbeCA-1 was a randomized, open-label Phase 3 trial of eryaspase com-
bined with chemotherapy in patients with advanced adenocarcinoma of the pancreas
who have progressed on only one prior line of systemic anti-cancer therapy. Patients
were randomized in a 1:1 ratio to gemcitabine/nab-paclitaxel or irinotecan/fluorouracil
(5FU) therapy (depending on first-line received) with or without eryaspase, administered
as IV infusion on Day 1 and Day 15 of each 4-week cycle. Key eligibility criteria includ-
ed progression on or following first-line systemic treatment, ECOG performance status 0
or 1, stage III-IV disease, documented evidence of disease progression, available tumor
tissue and adequate organ function. The primary endpoint was OS. A total of 412 events
were required for 90% power to detect a treatment effect hazard ratio (HR) of 0.725 at
a two-sided significance level of 5%. Results: A total of 512 patients were included.
Baseline characteristics were well balanced between the treatment arms. The study did
not meet the OS primary endpoint [HR: 0.92 (95% confidence interval (CI), 0.76-
1.11), p-value 0.375]. The median OS for patients treated with eryaspase plus chemo-
therapy was 7.5 mo (95% CI, 6.5-8.3), compared to 6.7 mo (95% CI, 5.4-7.5) for che-
motherapy alone. There was a trend of nominal OS benefit in 107 patients treated with
eryaspase and irinotecan-5FU compared to 109 patients in control subgroup, with a
median OS of 8.0 mo versus 5.7 mo, respectively [HR: 0.81 (95% CI: 0.60- 1.09)].
Treatment effect was consistent across various prognosis factors. Median PFS was 3.7
mo vs. 3.5 mo in the eryaspase and control arms, respectively [HR: 0.89 (95% CI:
0.73-1.07), p-value 0.215]. Disease control rate was 57.6% and 49.0% (p-value
0.047) in the eryaspase and control arms, respectively. The most common adverse
events were in the eryaspase arm were asthenia, diarrhea, and anemia (Grade 3-4:
16.9%, 7.66% and 17.3%, respectively). Eryaspase did not appear to enhance toxicity
of chemotherapy. Conclusion: This large prospective study did not meet it primary end-
point of improving OS in patients treated with eryaspase. The addition of eryaspase
demonstrated nevertheless a well-tolerated profile and an encouraging survival benefit
in the irinotecan/5FU subgroup, warranting further investigation. Clinical trial
information: NCT03665441. Research Sponsor: Erytech.

519 Rapid Abstract Session and Poster Session

KRYSTAL-1: Updated activity and safety of adagrasib (MRTX849) in patients
(Pts) with unresectable or metastatic pancreatic cancer (PDAC) and other
gastrointestinal (GI) tumors harboring a KRASG12C mutation. First Author:
Tanios S. Bekaii-Saab, Division of Hematology/Oncology, Mayo Clinic,
Phoenix, AZ
Background: KRAS, the most frequently mutated oncogene in cancer, is a key mediator
of the RAS/MAPK signaling cascade that promotes cellular growth and proliferation.
KRAS mutations occur in approximately 90% of pancreatic cancer, and approximately
2% of these are KRASG12C mutations. Adagrasib, an investigational agent, is a
KRASG12C inhibitor that irreversibly and selectively binds KRASG12C, locking it in its in-
active state; adagrasib has been optimized for favorable pharmacokinetic (PK) proper-
ties, including long half-life (~24 h), extensive tissue distribution, dose-dependent PK,
as well as CNS penetration. Methods: KRYSTAL-1 (NCT03785249) is a multicohort
Phase 1/2 study evaluating adagrasib as monotherapy or in combinations in pts with ad-
vanced solid tumors harboring a KRASG12C mutation. Here we report preliminary data
from pts enrolled in a Phase 2 cohort evaluating single-agent adagrasib administered
orally at 600 mg BID in previously treated pts with unresectable or metastatic solid tu-
mors (excluding NSCLC and CRC), including pancreatic and other GI cancers. Study
endpoints include clinical activity, safety, and PK. Results: The data cutoff was 10 Sep-
tember 2021. A total of 42 pts were enrolled in this cohort (median age 63.5 years,
range 21–89; 52% female; 71% white; 29%/71% ECOG PS 0/1; median 2 prior lines
of therapy, range 1–7; median follow-up 6.3 months), of whom 30 pts had KRASG12C-
mutant GI tumors (12 PDAC, 8 biliary tract, 5 appendiceal, 2 gastro-esophageal junc-
tion, 2 small bowel, and 1 esophageal). In a preliminary analysis, 27 pts with GI tumors
were evaluable for clinical activity; partial responses (PRs) were seen in 41% (11/27,
including 3 unconfirmed PRs); the disease control rate (DCR) was 100% (27/27). Of
the 12 pts with PDAC (median 3 prior lines of therapy; median follow-up 8.1 months),
10 were evaluable for clinical activity; PRs were seen in 50% (5/10, including 1 uncon-
firmed PR); the DCR was 100% (10/10). Median progression-free survival (PFS) was
6.6 months (95% CI 1.0–9.7), and treatment was ongoing in 50% of pts with PDAC.
Among the 17 evaluable pts with other GI tumors, 6 achieved PR (35%; 2 unconfirmed)
with a DCR of 100% (17/17); 11 pts were still receiving treatment. In the overall co-
hort, treatment-related adverse events of any grade occurred in 91% (38/42), the most
frequent being nausea (48%), diarrhea (43%), vomiting (43%), and fatigue (29%);
grade 3/4 events occurred in 21% of pts, with no grade 5 events. Conclusions: Adagrasib
monotherapy is well tolerated and demonstrates encouraging clinical activity in pre-
treated pts with PDAC and other GI tumors harboring a KRASG12C mutation. Further ex-
ploration of adagrasib is ongoing in this pt population (NCT03785249). Clinical trial
information: NCT03785249. Research Sponsor: Mirati Therapeutics, Inc.

520 Poster Session

Race, sex, age, and geographic disparities in pancreatic cancer incidence.
First Author: Natalie Moshayedi, Cedars-Sinai Medical Center, Los
Angeles, CA
Background: Pancreatic cancer has a poor prognosis and a 5-year survival rate of 10%. A
population-risk level analysis of pancreatic cancer will identify epidemiologic risk factors in-
cluding geographic, racial, ethnic, and sex inequities which could lead to improved preven-
tion strategies. Methods: Incidence data for invasive pancreatic cancer from 2009 through
2018 was obtained from the Surveillance, Epidemiology, and End Results Research (SEER)
Plus Limited-Field database (SEER 21) that covers about 37% of the US population. Age-
adjusted incidence rates (AAIR) and trends were estimated by race, sex, age categories (ten-
year age groups starting from age 30), and county-level rural-urban classification developed
by the United States Department of Agriculture (USDA). Trends over the period are de-
scribed using the annual percent change (APC) calculated using weighted least squares
method. Results: Overall pancreatic cancer incidence (per 100,000 population) for all ages
during 2009-2018 was 13.0. Rates were highest among Black (15.4), followed by non-His-
panic white (13.2) and Hispanic (11.6) groups in both men and women. Males carries a
higher rate of incidence (14.8) than females (11.6) in pancreatic cancer although both
sexes experienced a 0.6% increase in incidence yearly. Incidence of pancreatic cancer in-
creased with age across all ethnicities in men and women. The highest rate of incidence was
found in ages 80 and above (99.5) and the lowest in age group 30-39 (1.0). Pancreatic can-
cer rates increased by 0.6% yearly and increased in every racial/ethnic group for both males
and females, except Black males (0.0) and American Indian/Alaska Native females (-0.2).
Although incidence in urban counties (13.1, n = 321) and rural counties (12.8, n = 411)
was comparable, rural countries observed a faster increase in rates between 2009 and
2018 (p < 0.05). Conclusions: Incidence of pancreatic cancer has increased from 2009 to
2018 across all ethnicities and in both men and women. Minorities, males, and individuals
living in rural counties are disproportionately affected by pancreatic cancer. Additionally,
older individuals have a higher incidence of pancreatic cancer, suggesting an increased risk
in this patient population. This data will inform strategies to identify high-risk populations
and implement preventative care, screening, and surveillance. Research Sponsor: None.

Characteristic from 2009-2018 Incidence (per 100,000 population) 95% CI
Trend (APC)
[*p < 0.05] 95% CI

Non-Hispanic white 13.2 13-13.3 0.7* 0.6-0.9

Black 15.4 15.2-15.6 0.2 -0.2-0.5

Hispanic 11.6 11.5-11.8 0.5 -0.1-1.1

Asian 10.0 9.8-10.2 0.3 -0.2-0.8

Urban counties 13.1 ~ 0.6* 0.4-0.7

Rural counties 12.8 ~ 1.0* 0.6-1.5

Ages 50-59 15.3 15.2-15.5 ~ ~

Ages 60-69 39.6 39.2-40 ~ ~

Ages 70-79 72.5 71.8-73.1 ~ ~

Ages 80 and above 99.5 98.6-100.1 ~ ~

Visit abstracts.asco.org and search by abstract for the full list of abstract authors and their disclosure information.
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521 Poster Session

Association between Environmental Quality Index and metastatic pancreatic
cancer. First Author: Muhammet Ozer, Capital Health Regional Medical
Center, Trenton, NJ
Background: Pancreatic cancer ranks as the 3rd leading cause of cancer mortality. Over-
all more than 50% of patients have metastatic disease at diagnosis. In this study, we
evaluated the association between the national level Environmental Quality Index (EQI)
and metastatic pancreatic cancer in the US. Methods: Adult patients with pancreatic
cancer in the SEER database from 2010-2016 were included in this study. The un-
known stage was excluded. Patients were categorized into two groups: metastatic vs.
non-metastatic disease. EQI provides county-level environmental quality data from
2005-2010 and presents five domains (built, sociodemographic, air, water, land). EQI
was categorized into quintiles, with the 5th quantile representing a poorer environmental
quality. We used the multivariable logistic regression analysis to assess the association
between EQI quintiles and metastatic pancreatic cancer adjusting by age, gender, and
race (White, Black, and Others). In addition, the SEER*Stat was used to evaluate the
age-adjusted incidence rate, and the correlation coefficient between EQI domains and
incidence rate was calculated. Results: A total of 75,461 pancreatic cancer patients
were included; 55% had metastatic disease. In the adjusted multivariable analysis,
metastatic pancreatic cancer was associated with poor built EQI (OR 1.06 [1.01-
1.11]). Among metastatic pancreatic cancer patients, poor overall EQI was strongly as-
sociated with age > 50 years (OR 1.06 [1.01-1.11]) and Black race (OR 1.29 [1.10-
1.51]). Lower built EQI domain was associated with > 50 (OR 1.07 [1.02-1.12]) and
White race (OR 1.07 [1.02-1.12]). The incidence rate of metastatic pancreatic cancer
was positively correlated with total EQI (rho=0.02, p<0.001), sociodemographic EQI
(rho=0.23, p<0.001), land EQI (rho=0.14, p<0.001), and air EQI (rho=0.34,
p<0.001). Conclusions: Using population-based environmental data, we found built
EQI to be associated with metastatic pancreatic cancer. Among metastatic pancreatic
cancer patients, total environmental quality was associated with older age at diagnosis
and the Black race, while built EQI domain was associated with older age at diagnosis
and the White race. Environmental quality was positively correlated with the incidence
rate of metastatic pancreatic cancer. Research Sponsor: None.

Multivariable analysis for the association between 5th quintile of EQI total/domains and metastatic pancreatic cancer.

Factors Odds Lower Upper p-value

5th EQI Total vs. 1st EQI Total (Ref) 1.045 0.998 1.094 0.059

5th Sociodemographic quintile vs. 1st Sociodemographic quintile
(Ref)

1.025 0.981 1.071 0.269

5th Built quintile vs. 1st Built quintile (Ref) 1.057 1.010 1.106 0.018

5th Air quintile vs. 1st Air quintile (Ref) 1.005 0.960 1.053 0.832

5th Land quintile vs. 1st Land quintile (Ref) 1.032 0.987 1.080 0.168

5th Water quintile vs. 1st Water quintile (Ref) 1.047 0.998 1.098 0.060

522 Poster Session

Liquid biopsy for diagnosis in patients with suspected pancreatic and biliary
tract cancers: PREVAIL ctDNA pilot trial. First Author: Justin Mencel, The
Royal Marsden NHS Foundation Trust, London and Sutton, United
Kingdom
Background: Most patients with pancreatic cancer (PC) and biliary tract cancer (BTC) present with ad-
vanced disease. In confirmed cases, circulating tumour DNA (ctDNA) may be detected through liquid
biopsy in 80-90%. Obtaining a diagnostic biopsy can be technically challenging, require complex inva-
sive procedures and may not be feasible due to comorbidity. Reduction in capacity of aerosol generating
diagnostic procedures in many healthcare systems due to COVID19 has highlighted the unmet need for
simple, non-invasive diagnostic tools. We piloted the use of ctDNA to support the diagnostic pathway in
patients with suspected cancer across 6 tumour types, here we present its use in PC/BTC.Methods: This
single centre prospective cohort pilot trial was conducted at the Royal Marsden from June 2020 to Au-
gust 2021. 16 patients were planned each in the PC and BTC cohorts. Eligibility included radiologically
suspicious PC/BTC without histological diagnosis, patients with prior non-diagnostic biopsy and inac-
cessible tumours. Liquid biopsy for ctDNA was collected for plasma based next generation sequencing,
using a custom 59 gene panel of common variants in PC/BTC tumours, including analysis for somatic,
copy number and structural variants. Clonal haematopoiesis of indeterminate potential (CHIP) and
germline variants were identified and subtracted. A molecular tumour board (MTB) reviewed results for
interpretation and clinical context. Primary outcome was the proportion of patients with a ctDNA result
consistent with a diagnosis of malignancy following MTB discussion. Results: 32 patients with sus-
pected PC (n= 16) and BTC (n=16) were recruited. Baseline characteristics are shown in table. ctDNA
was detected in 69% and 56% of patients with suspected PC and BTC respectively. MTB discussion
confirmed all variants detected were consistent with a diagnosis of malignancy. At the time of data cut
off, 23 patients had a subsequent biopsy. The sensitivity and specificity of ctDNA as a diagnostic tool
was 80% (90% CI 49.3-96.3) and 100% (90% CI 36.8-100) for PC respectively, and 100% (90% CI
60.7-100) and 75% (90% CI 24.9-98.7) for BTC respectively. There were 2 false negatives in the PC
cohort subsequently diagnosed with PC, and 1 false positive in the BTC cohort subsequently diagnosed
with oesophageal cancer. Conclusions: ctDNA can be used to support a diagnosis of cancer in patients
with radiologically suspected PC/BTC. A blood first, tissue second strategy in the diagnosis of PC/BTC
could improve diagnostic efficiency, speed, and add resilience to the current diagnostic pathway.
Clinical trial information: NCT04566614. Research Sponsor: The Royal Marsden Cancer Charity &
NIHR BRC Royal Marsden.

Baseline characteristics.

PC, n=16 (%) BTC, n=16 (%)

Age Median (range) 73 (55-84) 74 (49-90)

Gender Female 6 (38) 11 (69)

TNM Stage1 1 3 (30) 0 (0)
2 2 (20) 2 (33)

3 3 (30) 3 (50)

4 2 (20) 1 (17)

Tumour marker elevation2 CEA 7 (58) 1 (9)
CA19.9 8 (62) 7 (58)

1 in patients with cancer diagnosed on tissue biopsy. 2 not performed in all patients.

523 Poster Session

Large scale proteomics of circulating extracellular vesicles to reveal novel
biomarkers for pancreatic cancer. First Author: Bruno Bockorny, Beth
Israel Deaconess Medical Center, Boston, MA
Background: Robust biomarkers are urgently needed to assist in diagnosing pancreatic
cancer. Earlier cancer diagnosis could increase survival rates by an estimated 5-fold
and more reliable and real-time assessment of treatment effects in patients with cancer
could improve quality of life and reduce healthcare costs. Isolation of circulating extra-
cellular vesicles (cEVs) as ‘liquid biopsies’ offers an advantageous approach to diagnose
and monitor disease status. Methods: We conducted a comprehensive proteomics study
of cEVs from plasma samples to identify EV proteins that may be used as biomarkers for
the diagnosis and prognosis of pancreatic cancer. Patients with pancreatic ductal ade-
nocarcinoma (PDAC) of various tumor stages, chronic pancreatitis, intraductal papillary
mucinous neoplasm (IPMN), and age-matched controls were enrolled. EVs were isolated
directly from plasma samples using the affinity-based EVTrap method then subject to
quantitation by liquid chromatography-tandem mass spectrometry. Results: A total of
124 patients (93 with PDAC, 12 with chronic pancreatitis, 8 with IPMN and 11 con-
trols) were included in the discovery cohort. The isolation of EVs with EVtrap allowed
the identification on average of 912 EV proteins per 100mL of sample. Principal compo-
nent analysis of the cEV proteome showed clear separation between PDAC and benign
pancreatic diseases. Individuals with IPMN were more closely related to controls,
whereas chronic pancreatitis cases were more related to PDAC. At the functional level,
we noted that cytokeratin, protein folding chaperons, and actin dynamics regulators
were among protein clusters more highly altered in the cEV of patients with PDAC. We
further identified new cEV markers associated with metastatic disease, such as PSMB4,
RUVBL2, and ANKAR, as well as other EV proteins with strong correlation to prognosis,
such as CRP, RALB, and CD55. Finally, we validated a 7-protein PDACEV signature in a
validation cohort of 36 separate patients (24 with PDAC, 6 with chronic pancreatitis
and 6 with IPMN) which yielded an 89% prediction accuracy for the diagnosis of PDAC.
Conclusions: This study provides a valuable resource to the scientific community with a
comprehensive catalog of novel proteins on circulating EVs that may assist in the devel-
opment of novel biomarkers and improve the outcomes of patients with pancreatic can-
cer. Research Sponsor: BIDMC internal seed funding.

524 Poster Session

Development of PCR assays to detect signature circulating tumor DNA
methylation markers and KRas mutations for pancreatic ductal
adenocarcinoma (PDAC). First Author: Shiwei Guo, Department of
Hepatobiliary Pancreatic Surgery, Changhai Hospital, Navy Medical
University (The Second Military Medical University), Shanghai, China
Background: PDAC is a cancer of high mortality. Accurate and cost-effective PCR assays
detecting diagnostic and prognostic PDAC markers in blood are desirable for conducting
PDAC screening in high-risk populations, evaluating treatments for patients and survey-
ing for post-treatment relapse. Methods: We combined PDAC-diagnosing ctDNA methyl-
ation markers with PDAC-driving Kras mutations as targets to develop said PCR tests.
Methylation markers were previously validated to classify PDAC plasma at a high accu-
racy by a targeted methylation sequencing assay. Seven known PDAC driver mutations
in KRas exon2 were selected. Taqman-based quantitative methylation-specific PCR
(MSP) and ARMS PCR were designed for methylation markers and KRas mutations, re-
spectively, and were validated for technical performances. A step of pre-amplification of
input DNA by conventional PCR was included prior to quantitative PCR to improve sen-
sitivity. Over 200 clinical PDAC and control tissue and plasma samples were used to de-
termine their analytical performances in classifying PDAC plasma. Results: All targets
were detected at a limit-of-detection of 0.25% or better on standards DNA in PCR. To
test clinical plasma samples, methylation markers were first filtered by comparing their
levels in PDAC-, para-tumor tissues and whole blood cells. Twenty-four most discrimina-
tory markers for PDAC tissues were selected and used to classify 110 PDAC plasma
samples from equal number of normal samples. They were evaluated for their sensitivity
at a pre-set specificity of 90%. The 4 best-performing markers were selected to build
and cross-validate a general-linear-model (GLM) PDAC classifier, which achieved a sen-
sitivity of 66% at 90% specificity (AUC = 0.829) in cross-validation. Adding status of
KRas mutations further improved prediction accuracy by increasing sensitivity to 75%
(AUC = 0.89), demonstrating the methylation markers and KRas mutations comple-
ment each other in detection PDAC plasma. Conclusions: Our results suggest that a
small number of our DNA methylation markers can classify PDAC plasma at a reason-
ably high accuracy by MSP. Incorporating KRas driver mutations further improved clas-
sification accuracy. Together they are promising to be further translated into diagnostics
for PDAC early screening, treatment assessment and postoperative surveillance.
Research Sponsor: None.
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525 Poster Session

Hypofractionated radiotherapy to the pancreas: U.K. experience. First
Author: Suliana Teoh, University of Oxford, Oxford, United Kingdom

Background: During the COVID19 pandemic, many centres in the UK,
shifted towards utilising hypofractionated radiotherapy (RT) to pancreas. We
aim to report the UK experience in hypofractionated radiotherapy to the pan-
creas in 2020. Methods: We retrospectively identified patients receiving ei-
ther moderate hypofractionated (15 fractions) or ultra-hypofractionated (3-5
fractions) RT to the pancreas from 7 centres in the UK. Rates of toxicity,
progression, death and potential prognostic factors were assessed. Univari-
ate and multivariate Cox proportional hazards analyses were performed. Re-
sults: 92 patients from 7 centres were included in the analysis (median age
71 (range 49-88). 90% had performance status of 0-1. 66% had locally ad-
vanced disease. 53% had RT delivered over 3-5 fractions (n = 49, median:
30Gy/5f, range:30-40Gy in 3-5f). The rest had 15-fraction RT with or with-
out concurrent chemotherapy (n = 43, median: 45Gy/15f, range: 36-45Gy/
15f). Induction chemotherapy (CT) was used in 64% (FOLFIRINIOX –42/
59). Median follow-up was 13 months from first treatment (induction CT or
RT). Median overall survival (OS) among all patient was 17 months, (95%
CI-14.5-19.5 months). On multivariable analysis, induction CT was the only
predictor of improved PFS (median survival (MS) 12 vs 5 months; hazard ra-
tio [HR] 0.23; 95% confidence interval [CI]: 0.12-0.44, p < 0.001) and
OS (MS 24 vs 11 months; HR 0.15; 95% CI: 0.07 – 0.34, p < 0.001).
There were no deaths. 4 patients had grade 3+ toxicities (transaminitis, cho-
lecystitis and gall bladder perforation, small bowel obstruction and diar-
rhoea) –all had concurrent CT. Conclusions: Our survival outcome appears to
be comparable with published data from CT + concurrent chemoradiother-
apy. Induction CT appears to improve outcome. Careful selection of patients
can help maximise advantage in this patient population. Research Sponsor:
None.

526 Poster Session

A multi-institutional study of the impact of the COVID-19 pandemic on
pancreatic cancer diagnosis and management. First Author: Claudia Rosso,
University of California, Irvine, School of Medicine, Irvine, CA
Background: The impact of COVID-19 on cancer patients may be attributed not only to
its direct effects on the immune system but also to delays in diagnosis and treatment.
Data on the effects of COVID-19 on pancreatic ductal adenocarcinoma (PDAC) patients
are scarce. Therefore, we set out to determine the impact of the pandemic on diagnosis
and treatment initiation. We hypothesized that time from diagnosis to treatment would
be increased in the COVID era compared to the pre-COVID era. Methods: We conducted
an IRB-approved retrospective chart review of 488 patients diagnosed with PDAC from
March 2019 to September 2020 at two academic medical centers. Patients were divid-
ed into two groups, based on the date of initial pathologic diagnosis. We defined the
pre-COVID era as March 2019 to March 2020, the 12-month time period before Califor-
nia’s statewide lockdown. The COVID era was defined as the 6 months following the
lockdown, March 2020 to September 2020. Demographics, clinical stage, and treat-
ment type were recorded. In addition, initial clinical encounter date, pathologic diagno-
sis date, and initial treatment date were also collected. All data were gathered at two
large-scale academic institutions. Descriptive statistics were used in the analysis. Re-
sults: There were 333 patients diagnosed during the pre-COVID era and 155 patients
during the COVID era. While race/ethnicity and age at diagnosis were statistically similar
for both groups, females made up a significantly larger proportion of COVID era patients
than pre-COVID era patients (p= 0.02). There was no significant difference in clinical
stage at diagnosis between the two groups (p= 0.84). In the pre-COVID era, 19.5% of
cases were resectable, 11.1% borderline resectable, 20.1% locally advanced, and
31.8% metastatic. In the COVID era, 17.4% of patients were resectable, 11% border-
line resectable, 23.9% locally advanced, and 32.9% metastatic. Median time from
pathologic diagnosis to initiation of treatment was 32 days for the pre-COVID era pa-
tients and 28 days for the COVID era patients (p= 0.38). Initial treatment type was also
similar between the two groups (p= 0.29). Conclusions: Fortunately, our data indicate
that the COVID-19 pandemic has not significantly prevented PDAC patients from seek-
ing care. Additionally, it does not appear that COVID-19 has delayed treatment initiation
or changed initial treatment type. We believe that the successful adoption of telemedi-
cine and other safety protocols have allowed patients with PDAC to continue receiving
appropriate care during the pandemic. Research Sponsor: University of California,
Irvine.

Impact of California COVID-19 lockdown on diagnosis and median time to treatment (days).

Pre-COVID Era (Days, 95% CI) COVID Era (Days, 95% CI) p-value

Time from symptom onset to clinical encounter 21 (14-31) 21 (15-31) 0.65

Time from clinical encounter to diagnosis 11 (9-13) 13 (10-17) 0.15

Time from diagnosis to treatment 32 (26-36) 28 (25-32) 0.38

527 Poster Session

Cancer Commons’ virtual tumor board program: A patient-centric advisory
panel and real-world data registry. First Author: Lola Rahib, Cancer
Commons, Mountain View, CA
Background: We initiated a nationwide Virtual Tumor Board (VTB) program for pancreat-
ic cancer (PC) patients (pts). The VTB consists of oncology experts and serves as an ad-
visory panel by providing information on treatment (Tx) options based on a
comprehensive review of patients’ oncologic history. Personalized Tx options and their
rationales are provided and outcomes tracked in a prospective registry (XCELSIOR).
Methods: PC pts who participated in XCELSIOR shared access to their full medical re-
cords, which were collected, processed, and abstracted. The panel reviewed cases asyn-
chronously through an interactive platform followed by a VTB which was held weekly
through videoconferencing. Tx options were summarized into a written report and pro-
vided to patients and their physicians. Outcomes and quality of life are tracked longitu-
dinally through an IRB-approved 21CFR11 compliant observational registry
(XCELSIOR). Results: From 9/2020 to 8/2021, the VTB reviewed 79 unique cases;
56% were male; median age at diagnosis was 66 (50-87). At the time of VTB, 68
(87%) had metastatic disease and 8 (10%) had locally advanced disease. Median prior
therapy lines was 2 (0-9), with 26 (35%), 24 (32%), 6 (8%), and 19 (25%) pts having
received 1, 2, 3 and 4+ lines of therapy, respectively. Median time from diagnosis for
pts presenting after 1, 2, and 3+ lines of prior Tx was 9.5, 11, and 17.5 months, re-
spectively. First-line Tx was FOLFIRINOX in 40 (53%) pts and gemcitabine/nab-pacli-
taxel in 22 (29%) pts. At the time of VTB, 32 (37%) of patients had stable disease, 23
(26%) had disease progression, 18 (21%) had recently started a new Tx, 7 (8%) were
responding to Tx, 3 (3%) had stable disease on imaging but rising CA 19-9, and 4 (4%)
were others. Prior to VTB, 69 (87%) pts had molecular profiling results available. Col-
lectively the VTB provided 375 Tx and diagnostic (NGS, imaging, etc.) options with a
median of 4 (1-12) options per patient. As of 9/8/2021, 87 VTB reports were provided.
Of 25 instances of ‘no Tx decision’, 10 (40%) are deceased, 10 (40%) are stable, and
5 (10%) had other reasons. Of the 25 people who started a subsequent Tx, 14 (56%)
were identified by the VTB. These included 9 (64%) FDA-approved, 3 (21%) off-label,
and 2 (14%) on-trial Tx. Tx not identified by the VTB included 3 (33%) FDA-approved,
2 (22%) off-label, 2 (22%) on-trial, and 2 (22%) local Tx. Conclusions: We present our
experience of utilizing a platform for patients to receive a virtual tumor board review and
utilize an IRB-approved registry as a learning system. Early data indicate successes in
identifying treatment and clinical trial opportunities. Future steps include streamlining
communication with primary oncologists and enhancing access to treatments.
NCT03793088. Research Sponsor: Cancer Commons.

528 Poster Session

Feasibility and utility of synthetic control arms derived from real-world data
to support clinical development. First Author: Jaclyn Paige Lyman, Parker
Institute for Cancer Immunotherapy, San Francisco, CA
Background: ‘Synthetic’ control arms (SCAs), created using electronic health records
(EHRs), have immense potential to augment clinical trial findings and provide a rich
context of real-world evidence (RWE) while reducing patient (pt) and sponsor burden
(Gottlieb 2019). PICI0002 (PRINCE) is a ph1b/2 study evaluating APX005M with gem-
citabine (gem) and nab-paclitaxel (NP) ± nivolumab for the treatment of metastatic pan-
creatic adenocarcinoma (mPDAC; NCT03214250). PRINCE pts were enrolled from
select US academic cancer centers and a global, ph3 study was utilized for an historical
reference control (Von Hoff 2013). To address the perceived limitations of this design,
we explored the feasibility and utility of developing a contemporary SCA using real-world
data (RWD). Methods: The SCA was derived using retrospective pt data from the two
highest enrolling participating centers on PRINCE. Pts meeting key PRINCE eligibility
criteria, who received gem/NP in the two years preceding the trial start date, were identi-
fied using an electronic phenotyping algorithm applied to cancer registry and EHR data,
followed by manual review. Baseline characteristics, treatment exposure, efficacy and
survival data were extracted electronically and via manual chart abstraction. Data were
stored in a REDCap database built and housed by the Parker Institute for Cancer Immu-
notherapy. SCA pt characteristics were compared with PRINCE and overall survival (OS;
time from initiation of gem/NP to death) was compared to historical reference controls
(Table). Results: N=68 pts treated with gem/NP meeting PRINCE eligibility criteria were
identified. All pts were deceased at the time of analysis. SCA pts had comparable base-
line characteristics to PRINCE pts; key differences included inferior performance status
and a higher proportion of pts presenting with a de novo mPDAC diagnosis. Median time
on gem/NP was 4.8 months (mos; range 0-39). Median OS was 11.5 mos (95% CI 9.0-
13.6) and 1-year OS was 43% (95% CI 31-55), in line with historical controls (Table).
Conclusions: This study confirms the feasibility and utility of generating a control arm
via a semi-automated approach. Current limitations entail manual oversight require-
ments as well as the known constraints of RWD, including associated biases and lack of
available RECIST data. These limitations stand to evolve alongside EHR technologies.
SCAs using RWD may help inform the value of prospective data by providing a contem-
porary reference of RWE. In some circumstances, SCAs may also serve as an alternative
to traditional control arms, particularly for well-characterized standard therapies.
Research Sponsor: None.

Trial (Year) N Median OS (mos; 95% CI) 1-yr OS Rate (%; 95% CI)

SCA 68 11.5 (9.0-13.6) 43 (31-55)

Tempero (2021) 213 10.8 (NR) 43* (NR)

Van Cutsem (2020) 165 11.5 (9.0-12.5) 45* (NR)

Von Hoff (2013) 431 8.5 (7.9-9.5) 35 (30-39)

*Manually estimated from Kaplan-Meier curve; NR = Not reported.
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Real-world cost-effectiveness of first-line gemcitabine + nab-paclitaxel
versus FOLFIRINOX in patients with advanced pancreatic cancer: A
population-based retrospective cohort study in Ontario, Canada. First
Author: Vanessa Arciero, Temerty Faculty of Medicine, University of
Toronto, Toronto, ON, Canada
Background: Currently, there are no direct randomized control trials (RCTs) comparing
gemcitabine and nab-paclitaxel (Gem-Nab) and FOLFIRINOX for advanced pancreatic
cancer (APC). Thus, previous model-based cost-effectiveness analyses were based on
indirect comparisons of RCT data. While it is well known that RCT-based efficacy does
not often translate to real-world effectiveness, there is limited literature investigating
the comparative cost-effectiveness of Gem-Nab versus FOLFIRINOX for APC in the real-
world. The objective of this study is to examine the real-world cost-effectiveness of
Gem-Nab versus FOLFIRINOX in patients with APC in Ontario, Canada. Methods: This
population-based retrospective cohort study compared all patients treated with first-line
Gem-Nab or FOLFIRINOX for APC with ECOG performance status 0-1 in Ontario from
April 2015 to March 2019. Patients were linked to administrative databases to identify
key characteristics and costing data. Using propensity scores and a stabilizing weights
method, an inverse probability of treatment weighted cohort was developed. Mean sur-
vival and total costs were calculated over a 5-year time horizon, adjusted for censoring
and discounted at 1.5% (per Canadian guidelines). Incremental cost-effectiveness ratio
and net monetary benefit were computed (measured in life-years and quality-adjusted
life years) to estimate cost-effectiveness from the public healthcare payer’s perspective.
A sensitivity analysis was conducted using the propensity score matching method. Re-
sults: 1,988 patients were identified (Gem-Nab: 928, FOLFIRINOX: 1,060). Mean sur-
vival was lower for patients in the Gem-Nab group than the FOLFIRINOX group (0.98
versus 1.26 life-years, incremental -0.28 (95% confidence interval -0.47, -0.13)). Pa-
tients in the Gem-Nab group also incurred greater mean 5-year total costs (Gem-Nab:
$103,884, FOLFIRINOX: $101,518). Key cost contributors include ambulatory cancer
care, acute in-patient hospitalization, and systemic therapy drug acquisition. Gem-Nab
was dominated by FOLFIRINOX, as it is less effective and more costly. Results from the
sensitivity analysis were similar. Conclusions: In routinely treated unselected patients,
Gem-Nab is likely more costly and less effective than FOLFIRINOX and therefore, not
considered cost-effective at any commonly accepted willingness-to-pay threshold.
Research Sponsor: The Canadian Centre for Applied Research in Cancer Control (ARCC)
is funded by the Canadian Cancer Society Research Institute grant #2015-703549.

530 Poster Session

Optimal preoperative multidisciplinary treatment in borderline resectable
pancreatic cancer: Results of a dual-center study. First Author: Nana
Kimura, Department of Surgery and Science Faculty of Medicine,
Academic Assembly University of Toyama, Toyama, Japan
Background: For borderline resectable pancreatic ductal adenocarcinoma (BR-PDAC),
upfront surgery was standard in the past, and the usefulness of neoadjuvant treatment
(NAT) has been reported in recent years. However, few studies have been conducted to
date on whether there is a difference in optimal treatment between BR-PDAC invading
the portal vein (BR-PV) or abutting major arteries (BR-A). The objective of this study
was to investigate the optimal treatment for BR-PV and BR-A. Methods: We retrospec-
tively analyzed 199 patients with BR-PDAC (88 BR-PV and 111 BR-A). For each BR-PV
and BR-A, we analyzed the following points. 1) Comparison of prognosis of upfront sur-
gery vs. NAT, 2) Comparison of regimens in patients who underwent NAT, 3) Prognostic
factors in patients who underwent resection after NAT. Results: 1) In BR-PV patients
who underwent upfront surgery (n = 46)/NAT (n = 42), survival was significantly better
in the NAT group (3-year overall survival (OS): 5.8%/35.5%, p = 0.004). In BR-A pa-
tients who underwent upfront surgery (n = 48)/NAT (n = 63), survival was also signifi-
cantly better in the NAT group (3-year OS:15.5%/41.7%, p < 0.001). 2) The prognosis
tended to be better in patients who received newer chemotherapeutic regimens, such as
FOLFIRINOX and gemcitabine with nab-paclitaxel than older regimens such as gemcita-
bine and/or S-1, in each BR-PV and BR-A patients. The R0 rate was significantly higher
(100%) when radiotherapy was used in combination with chemotherapy, regardless of
the chemotherapeutic regimen. 3) In 36 BR-PV patients who underwent surgery after
NAT, univariate analysis revealed that normalization of tumor marker levels (p = 0.028)
and preoperative high prognostic nutritional index (PNI) (p = 0.022) were significantly
associated with a favorable prognosis. In 39 BR-A patients who underwent surgery after
NAT, multivariate analysis revealed that preoperative PNI > 42.5 was an independent
prognostic factor (hazard ratio: 0.15, p = 0.014). The length of NAT was not a prognos-
tic factor for either BR-PV or BR-A. Conclusions: NAT using newer chemotherapy is es-
sential for improving the prognosis of BR pancreatic cancer. These findings suggest that
prognosis may be improved by maintaining good nutritional status during preoperative
treatment, not by the length of preoperative treatment. In addition, surgery after normal-
ization of tumor markers levels by preoperative treatment contributes to the prolonga-
tion of survival. Research Sponsor: None.

531 Poster Session

Resource utilization and total cost of care among Medicare advantage
patients with metastatic pancreatic cancer receiving NCCN category 1
preferred regimens. First Author: Gabriela Dieguez, Milliman, Inc., New
York, NY
Background: Medicare Advantage accounts for almost 40% of Medicare beneficiaries in
2021. There is limited research evaluating utilization and cost for Medicare Advantage
patients with metastatic pancreatic cancer (m-PANC) receiving various NCCN Category
1 preferred regimens. Methods: We used ICD-10 diagnosis codes to identify patients
with m-PANC without end-stage renal disease in the 2016-2019 Milliman Consolidated
Health Cost Guidelines Sources Database (CHSD) claims files. Study patients had 2+
claims with a pancreatic cancer diagnosis and Medicare Advantage coverage for 3
months pre- and 1 month post-metastasis diagnosis. Patients with stand-alone Part D
plan coverage or aged<65 years were excluded. Total cost of care (TCOC) was the sum
of the average paid by the insurer and patient. Study patients were treated with NCCN
Category 1 preferred regimens: 1L gemcitabine/nab-paclitaxel (gem/nab), 1L gemcita-
bine monotherapy (gem mono), 1L FOLFIRINOX (FFX), and 2L+ liposomal irinotecan
(5FU was not included in this analysis; see Limitations for further details). Results: Of
the approximately 2.5 million patients covered by Medicare Advantage in CHSD, there
were 946 patients that received an NCCN Category 1 chemotherapy regimen between
2016 and 2019. Among NCCN Category 1 preferred regimens, patients receiving 2L+
liposomal irinotecan had the lowest mean admissions per beneficiary and mean read-
mission rate (0.5 and 8%) compared to patients receiving gem/nab (0.8 and 12%),
gem mono (0.6 and 8%), or FFX (0.6 and 9%). Patients receiving 2L+ liposomal irino-
tecan also had the shortest length of stay per inpatient admission in days (2.9) com-
pared to patients receiving gem/nab (5.1), gem mono (3.6), or FFX (4.3). Mean claims
per beneficiary for emergency department observations was lowest among patients re-
ceiving 2L+ liposomal irinotecan (0.7), compared to patients receiving gem/nab (0.9),
gem mono (1.0), or FFX (0.89). Patients receiving 2L+ liposomal irinotecan had lower
median TCOC ($31,885) than patients receiving gem/nab ($39,479) or FFX
($32,632). Conclusions: Patients with Medicare Advantage receiving 2L+ liposomal iri-
notecan-based regimens to treat m-PANC had lower healthcare resource utilization in
key categories and lower median total costs than patients receiving other NCCN Catego-
ry 1 preferred regimens. Limitations: Analysis of different populations or time periods
may yield different results. Our study used claims data and not electronic health records
(EHRs), so we could not control for clinical covariates. Patient characteristics and regi-
men performance might influence which regimens patients receive. We did not adjust
TCOC or utilization for LOT durations. We did not study whether liposomal irinotecan-
based therapy patients received concomitant 5FU or prior gemcitabine-based therapy.
Research Sponsor: Ipsen Biopharmaceuticals Inc.

532 Poster Session

Real-world clinical outcomes and molecular features of lung-specific and
liver-specific metastases in pancreatic ductal adenocarcinoma (PDAC). First
Author: Arsen Osipov, Cedars-Sinai Medical Center, Los Angeles, CA
Background: PDAC remains one of the most lethal malignancies following metastatic
presentation, typically to the liver or lung. Previous studies have observed that advanced
PDAC patients have variable outcomes depending on site of involvement. Here, we aim
to understand survival outcomes and molecular features for PDAC based on involvement
of lung vs liver. Methods: We retrospectively analyzed longitudinal clinical outcomes
across 787 patients with PDAC with next generation sequencing (NGS) from Perthera’s
Real-World Evidence database whose tumors first metastasized to either the lung or the
liver. Median overall survival (mOS) was measured from either the date of initial diagno-
sis (resectable cases only, stage I-III) or advanced diagnosis (stage IV) until death. Dif-
ferences in survival and frequencies of mutations were evaluated between patients with
lung-specific and liver-specific metastases using Cox regression and Fisher’s exact test,
respectively. Results: Among resectable PDAC, mOS from initial diagnosis was signifi-
cantly shorter in patients that developed liver only metastasis (Table, left) compared to
those patients that developed lung only metastasis (p=2.4e-08, HR=3.04 [2.06-
4.49]). In the advanced PDAC cohort, mOS from diagnosis of advanced disease was
also significantly shorter (Table, right) in liver only versus lung only metastasis
(p=0.0013, HR=1.62 [1.21-2.18]). Differences in treatment-specific outcomes were
not significant supporting a potential prognostic role for lung only metastases. PDAC tu-
mors presenting to the liver first were modestly enriched (unadjusted p<0.05) for TP53
mutations (81.4% in liver vs 69.2% in lung), MYC amplifications (8.6% vs 3.0%), and
inactivating CDK2NA alterations (51.5% vs 39.1%) whereas lung-specific mutation fre-
quencies were higher for STK11 mutations (2.4% in liver vs 7.5% in lung), CCND1 am-
plifications (0.5% vs 3.0%), GNAS alterations (2.0% vs 8.5%). No differences in
KRAS mutations nor specific isoforms were noted between lung vs liver only metastasis.
Conclusions: Lung only metastasis in both resectable and advanced PDAC confers a sig-
nificant survival advantage compared to liver only metastasis. Deeper investigation into
the molecular drivers of site-specific metastases is warranted. Research Sponsor: Con-
quer Cancer Foundation of the American Society of Clinical Oncology.

Real-world overall survival outcomes in PDAC tumors that first metastasized to either the lung only or the liver only.

Resectable PDAC Cohort Advanced PDAC Cohort

Group # Patients mOS [95% CI] # Patients mOS [95% CI]

Liver only metastases 170 2.3y [1.9-2.8] 485 1.3y [1.2-1.5]

Lung only metastases 95 5.1y [3.9-7.3] 102 2.0y [1.8-2.5]

130s Pancreatic Cancer

Visit abstracts.asco.org and search by abstract for the full list of abstract authors and their disclosure information.

http://abstracts.asco.org


533 Poster Session

Early-onset pancreatic cancer: Defining contemporary presentation,
treatment, and outcomes in the under 50 age group using real-world data.
First Author: Shehara Ramyalini Mendis, Walter & Eliza Hall Institute of
Medical Research, Melbourne, VIC, Australia
Background: The incidence of pancreatic cancer is increasing in younger patients (pts).
Early onset pancreatic cancer (EOPC) is reportedly diagnosed at a later stage, potential-
ly compromising outcomes compared to later onset pts (LOPC). With recent gains in
staging and neo/adjuvant regimens, we sought to elaborate on the characteristics of
EOPC and LOPC in a contemporary real-world cohort. Methods: The PURPLE registry, a
prospectively collected multi-site data set on consecutive pancreatic cancer pts was in-
terrogated. Patient, tumor, treatment and outcome data were extracted for EOPC vs
LOPC. EOPC were those diagnosed prior to age 50 and LOPC after age 50. Resectability
status was per MDT consensus. Results: Of 1534 pts, 93 (6%) were EOPC (51% male)
and 1442 (94%) LOPC (51% male). EOPC had better ECOG performance status (0-1:
95% vs 81%, Relative Risk [RR] 1.2, p < 0.001) and Charlson Comorbidity Index
Score (0-2: 98% vs 28%, RR 3.5, p < 0.001). Primary tumor site (head/body/tail:
66%/11%/20% for EOPC and 68%/17%/14% for LOPC), and staging (resectable/bor-
derline resectable/locally advanced/metastatic: 29%/16%/14%/41% for EOPC vs 28%/
9%/21%/41% for LOPC) did not differ. 25 (93%) of EOPC and 320 (79%) LOPC re-
sectable pts underwent resection (p = 0.13). 12 (80%) EOPC and 36 (26%) LOPC bor-
derline resectable pts underwent resection (RR 3.0, p < 0.001). Resection margin
status (R0 vs R1 vs R2) did not differ. Resected EOPC more frequently received neoad-
juvant therapy (30% vs 9%, RR 3.2, p = 0.001). EOPC were more likely to receive palli-
ative chemotherapy in the advanced/metastatic setting (77% vs 49%, RR 1.6, p <
0.001), and were more likely to receive first line (1L) FOLFIRINOX than gemcitabine-
nab-paclitaxel (36% vs 18%, RR 2, p = 0.019). Median overall survival (OS) was supe-
rior for EOPC (24 vs 12 months, Hazard Ratio [HR] 0.55, p < 0.001). For resectable
pts, relapse free survival (RFS) did not differ but OS was superior for EOPC (undefined
vs 27.7 months, HR 0.26, p = 0.004). In borderline resectable pts, RFS was similar
and OS only numerically superior for EOPC (31.2 vs 17.7 months, p = 0.20). For locally
advanced disease, 1L progression free survival (PFS1) was similar and OS was superior
for EOPC (27.8 vs 11 months, HR 0.40, p = 0.008). There was no difference in PFS1/
OS for metastatic pts. Conclusions: EOPC are fitter, with similar stage at diagnosis as
LOPC. EOPC are more likely to receive neoadjuvant chemotherapy and undergo resec-
tion when presenting with borderline resectable disease. EOPC receive more treatment
and have superior OS, with RFS/PFS1 not statistically different to LOPC. Research
Sponsor: None.
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Patient-reported outcomes (PROs) in pancreatic cancer clinical trials (CTs).
First Author: Udhayvir Singh Grewal, Louisiana State University Health
Sciences Center, Shreveport, LA
Background: Incorporating PROs into CTs is critical for patients with pancreatic cancer, as these
individuals often experience a high symptom burden and prioritize maximizing quality of life
(QOL). Methods: We reviewed protocols of completed U.S. CTs listed on ClinicalTrials.gov that
investigated curative/palliative interventions in pancreatic cancer from 1995-2020. We as-
sessed up to August 2021 if CT publications reported PRO results through linked publications
and an independent search through PubMed/MEDLINE. We extracted CT details (funding, eli-
gibility, etc), and if PROs (outcome directly reported by patients) were listed as an endpoint
(primary/secondary/exploratory). We classified interventions as cancer-directed (e.g. chemo-
therapy), supportive care (e.g. neurolysis), or other (e.g. curcumin). Results: We reviewed 619
protocols and included 379 in the analysis. Most CTs investigated cancer-directed interven-
tions (317, 83.6%). Only 43 (11.4%) included PROs as endpoints (Table). In these, most of
the PROs assessed QOL (34, 79.1%) and pain (15, 34.9%). For the 33/43 (76.7%) protocols
that listed a specific PRO instrument, EORTC-QLQ C30 (11/33, 33.3%) was the most com-
mon. Only 6 (18.2%) protocols included pancreatic cancer-specific PROs, such as QLQ-
PAN26. Supportive care CTs were more likely to assess PROs than cancer-directed CTs (odds
ratio, OR= 62.6, 95% CI 16.7-234.3, p<0.0001). Protocols listed PROs as a primary, second-
ary, and exploratory endpoint in 15 (34.9%), 25 (58.1%), and 3 (6.9%) CTs respectively.
Most CTs (13/15, 86.7%) with PROs as a primary endpoint evaluated supportive care interven-
tions. Of 15 CTs with PROs as a primary endpoint, 10 (66.7%) had results published. Of 28
CTs assessing PROs as a secondary/exploratory outcome, 20 (71.4%) had published results
and 12 (42.9%) included PRO data. Conclusions: From 1995-2020, only 11.4% of pancreatic
cancer CTs incorporated PROs as endpoints. Supportive care CTs were more likely to include
PROs than cancer-directed CTs. Our findings underscore the need to improve efforts to incorpo-
rate PROs into CTs for patients with pancreatic cancer. Data as number (%). Research Sponsor:
Conquer Cancer Foundation of the American Society of Clinical Oncology.

Characteristics.

Total CTs
(N=379)

Assessing PROs of total eligible CTs
(N=43 of 379) p-value

CT commencement year 1995-2000
2001-2005
2006-2010
2011-2015
2016-2020

21 (5.5)
91 (24.0)
108 (28.5)
113 (29.8)
46 (12.1)

1/21 (4.8)
10/91 (11.0)
10/108 (9.3)
14/113 (12.4)
8/46 (17.4)

0.64

Intervention Cancer-directed
Supportive care

Other

317 (83.6)
17 (4.5)
45 (11.9)

22/317 (6.9)
14/17 (82.4)
7/45 (15.6)

<0.0001

Funding Academic
Corporate

Academic/NCI
Other

84 (22.1)
138 (36.4)
88 (23.2)
64 (16.9)

15/84 (17.9)
14/138 (10.1)
6/88 (6.8)
7/64 (10.9)

0.04

Stage Unresectable
Resectable

Any

320 (84.4)
42 (11.1)
17 (4.5)

29/320 (9.1)
9/42 (21.4)
5/17 (29.4)

0.02
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Impact of venous thromboembolism in hospitalized patients with pancreatic
cancer: A nationwide inpatient sample (NIS) study. First Author: Nishanth
Thalambedu, UAMS Myeloma Center, Little Rock, AR
Background: Pancreatic cancer (PC) has a strong association with venous thromboembo-
lism (VTE) but the impact of it on mortality and morbidity is unknown. Inpatient costs
contribute significantly to the overall cancer care costs even though there is a modest
improvement in survival of pancreatic cancer patients. This study aims to determine the
mortality trends and associated health care utilization in PC patients with and without
VTE and to analyze its impact on hospitalized patients.Methods:We used National Inpa-
tient Sample (NIS) to extract data for all patients above 18years of age hospitalized
with a primary diagnosis of Pancreatic cancer from 2002-2018 using ICD-9 and ICD-
10 codes. Unadjusted odds ratio for dichotomous outcomes were calculated, and inde-
pendent t test analysis was done for continuous outcomes. Results: The odds of all-
cause mortality (OR 1.35, 95% CI 1.33-1.37, p<0.001) and stroke (OR 1.82, 95%
CI, 1.76-1.87, p<0.001) were significantly higher in pancreatic cancer patients with
VTE compared to without VTE. PC patients with VTE were found to have significantly
higher average cost of hospitalization (US $56101 vs US $46325, p<0.001) and lon-
ger length of stay(LOS) (8.20 vs 6.83, p<0.001) when compared to patients without
VTE. Conclusions: Hospitalized PC patients with VTE have higher odds of mortality and
stroke when compared to PC patients without VTE. Similarly, VTE in PC patients is
shown to increase the hospitalization costs and overall length of stay. Research Sponsor:
None.

In-Hospital outcomes of all patients with pancreatic cancer without VTE and with VTE. Comparison of in-patient outcomes of continuous variables on
Mann-Whitney U test analysis.

Variable No VTE VTE uOR (95% CI) p=value

Mortality 186199 (9.1%) 20439 (11.8%) 1.35 (1.33-1.37) <0.0001

Stroke 34628 (1.7%) 5216 (3%) 1.82 (1.76-1.87) <0.0001

Continuous Variables No VTE (2058088) VTE(173028) P-value

Length of stay 6.83 ± 6.997 8.20 ± 8.391 <0.0001

Total charges 46325.59 ± 66711.056 56101.0± 85275.526 <0.0001

536 Poster Session

Cost-effectiveness of universal screening for germline BRCA mutations in
metastatic pancreatic cancer. First Author: Myles Ingram, Columbia
University Medical Center, New York, NY
Background: Germline BRCA1/2 mutations (gBRCAm) increase the risk of pancreatic
ductal adenocarcinoma (PDAC). The NCCN 2020 guidelines recommend testing for
gBRCAm in metastatic PDAC patients if the patients have a personal history and/or fa-
milial history of PDAC (current standard-of-care). However, given the advances made in
genetic testing, universal gBRCAm testing for metastatic PDAC patients can be consid-
ered. The cost-effectiveness of universal gBRCAm screening has yet to be compared to
the current standard-of-care. The purpose of our study was to explore the cost-effective-
ness, treatment outcomes, costs, and quality-of-life impact of universal gBRCAm
screening. Methods: We developed a decision-analytic mathematical model comparing
the cost and health outcomes of universal gBRCAm screening against the current stan-
dard-of-care. Inputs for the model were estimated using clinical trial data and published
literature. No intervention was used as a comparator. The primary endpoint was incre-
mental cost-effectiveness ratios (ICERs) with a willingness-to-pay (WTP) threshold of
$100,000 per quality-adjusted-life-year (QALY). Secondary endpoints included overall
survival (OS), progression-free survival (PFS), life-years (LYs) and total cost of care
(USD). Results: Universal gBRCAm screening was the cost-effective strategy, totaling in-
cremental QALYs of 1.61 at a cost of $73,682 per QALY when compared to no interven-
tion. A one-way sensitivity analysis found that the standard-of-care becomes the cost-
effective strategy when the prevalence of gBRCAm is lowered to 2% of the base case.
Conclusions: Our model found that universal gBRCAm screening is cost-effective and
even cost-savings for patients with metastatic PDAC. Additional clinical trial data with
sufficient follow-up are needed to confirm our findings. Research Sponsor: U.S. Nation-
al Institutes of Health.

Model results.

Life
Years Cost (USD) QALYs

BRCA Status
(%)

Median OS/
PFS

5 Year OS/
PFS ICERs

No Intervention 0.856 $131,382 0.377 N/A 9.73/4.94 0/0 –

Universal gBRCAm
Screening

1.61 $190,358 1.18 7% 17.21/9.24 1.20%/
1.08%

$73,682

Standard-of-Care 1.60 $191,702 1.17 1.4% 17.06/9.22 1.12%/
1.03%

Dominated
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Health outcomes of gBRCA testing strategies for metastatic pancreatic
cancer patients. First Author: Lin Fan, Merck & Co, Inc., kenilworth, NJ
Background: About 4-8% metastatic pancreatic cancer (mPC) patients have germline
BRCA mutation (gBRCAm). Identifying gBRCAm through early testing benefits mPC pa-
tients through: 1. better health outcomes when gBRCAm patients receive platinum
(plat) based 1st line (1L) chemotherapy compared to non-plat 1L regimen; 2. additional
benefit, if eligible, from olaparib (O) maintenance treatment (mTx), which was approved
by the FDA for the gBRCAm mPC patients who have not progressed on at least 16 weeks
of a 1L plat regimen. Objective: To evaluate the health outcomes of gBRCA testing and
treatment strategies among mPC patients using simulation model. Methods: A 3-state
partitioned survival model was developed to assess the lifetime (20 year) health out-
comes among treatment naïve mPC patients for the following strategies: 1. No gBRCA
testing, no O mTx; 2. gBRCA testing before 1L, no O mTx; 3. gBRCA testing before 1L,
O mTx; 4. gBRCA testing after 1L, O mTx. Without gBRCAm information before 1L (i.e.,
strategy 1&4) or if gBRCA negative, 45% mPC patients with good performance status
(PS) and 27% with poor PS received 1L plat. We assumed that for gBRCAm patients, if
known, 90% with good PS and 50% with poor PS received 1st line plat (i.e., strategy
2&3) in the base case. We assumed gBRCA testing had 100% of sensitivity and specif-
icity. OS and PFS survival curves were extrapolated from pivotal trials. The additional
health outcome benefit from O mTx after 16 weeks were modeled using efficacy from
POLO trial. Health outcomes were measured by life years (LY) and, after applying health
utilities by health state, quality adjusted life years (QALY). Results: The proportion of
gBRCAm mPC patients receiving O mTx were 58.7% (4.4% of mPC patients) for strate-
gy 3 vs 30.0% (2.2% of mPC patients) for strategy 4. For gBRCAm mPC patients, no
testing generated the least LY and QALY, while testing before 1st line with O mTx re-
sulted in the most. This trend was also observed in the overall cohort of mPC patients
with the best outcomes from testing before 1st line with O mTx and worse outcomes
from no testing or testing after 1st line with O Mtx. These survival gains are primarily de-
rived by higher proportion of patients on platinum with better survival along with O Mtx
gains. Conclusions: mPC patients achieve the highest health benefits by gBRCA testing
before 1L treatment followed by O mTx, even with less than 5%mPC patients becoming
eligible for O mTx (strategy 3). Research Sponsor: Merck and Astrazeneca.

Health outcomes of mPC patients from the strategies.

Per Patient Strategy 1 Strategy 2 Strategy 3 Strategy 4

mPC with gBRCAm
Mean LY (95% CI for LYs)

LY 0.95
(0.84 – 1.10)

1.20
(1.01 – 1.44)

1.45
(1.11 – 1.78)

1.08
(0.90 – 1.26)

QALY 0.73
(0.64 – 0.84)

0.92
(0.78 – 1.10)

1.15
(0.90 – 1.40)

0.85
(0.71 – 0.98)

Overall mPC (mix of gBRCAm and gBRCA neg)
Mean LY (95% CI for LYs)

LY 0.96
(0.86 – 1.12)

0.98
(0.87 – 1.14)

1.00
(0.89 – 1.16)

0.97
(0.86 – 1.13)

QALY 0.74
(0.66 – 0.86)

0.76
(0.68 – 0.88)

0.77
(0.69 – 0.89)

0.75
(0.67 – 0.87)
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Pathogenic germline mutations prevalence in Saudi patients with pancreatic
ductal adenocarcinoma. First Author: Mohammed Ahmed Algarni, King
Abdulaziz University for Health Sciences, Riyadh, Saudi Arabia

Background:While the majority of pancreatic ductal adenocarcinoma(PDAC)
cases are sporadic, about 10% related to familial and hereditary compo-
nent. Multiple studies have shown that germline genetic testing regardless
of family history for patients with PDCA is feasible and more likely to identify
the carrier of pathogenic mutations. There is no data about the prevalence
of pathogenic germline mutations in Saudi population. We aimed to study
the prevalence of these mutations in Saudi patient patients with PDAC re-
gardless of the family history of cancer. Methods: By using our cancer genet-
ics database, we analyzed all the confirmed cases of PDAC who were
referred to the cancer genetic clinic at King Abdulaziz medical city in Ri-
yadh, Kingdom of Saudi Arabia. Since November 2018, a comprehensive
hereditary cancer gene panel (including 70 genes) is offered to all referred
PDAC cases regardless of their family history of cancer after obtaining a ge-
netic counselling assessment and an informed consent. Results: Between
November 2018 and August 2021, a total of 88 patients with PDAC cases
have been tested. The median age was 60 and the majority of patients were
males (n=56, 64%). Most of the patients had stage IV disease (n=75,
85.23%). The genetic result was available for 86 patients. Pathogenic var-
iant(PVs) was reported in 8.1% (n=7), variant of uncertain significance
(VUSs) was reported in 15% (n=13) while no mutation reported in the rest
of the patients. The PVs reported were BRCA2 (n=4), BRIP1 (n=1),
PMS1(n=1) and MRE11 (n=1). All the carriers of the PVs had no docu-
mented family history of breast, ovarian or pancreatic cancers at the time of
genetic counselling. Conclusions: This study confirms the importance of ge-
netic testing in all patients with PDAC regardless of the family history. This
is in line with previous studies from other populations. This is the first study
from Saudi patients with PDAC and to the best of our knowledge, the first
study in Arab population. Research Sponsor: None.
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Pancreatic cancer detection using 5-hydroxymethylation signatures in
plasma-derived cell free DNA in high-risk patients with new onset diabetes.
First Author: David Haan, Bluestar Genomics, San Diego, CA
Background: Pancreatic cancer (PaCa) is the third leading cause of cancer death in the
United States despite a low incidence rate. It is often diagnosed when cancer has al-
ready metastasized to distant organs. Late diagnosis deprives patients of potentially cu-
rative treatments such as surgery and impacts survival rates. People with new onset
diabetes (NOD) are at 6-8 fold increased risk for PaCa compared to the general popula-
tion. Indeed, 0.85% of patients with NOD will be diagnosed with PaCa within 3 years.
This population of PaCa patients with NOD constitute 25% of all new pancreatic cancer
diagnoses. Surveillance of the NOD population for PaCa presents an opportunity to shift
PaCa diagnosis to earlier stage. Methods: Whole blood was obtained from a cohort of
167 PaCa patients and 490 patients with cancers other than PaCa as well as 836 non-
cancer controls with and without NOD. Plasma was processed to isolate cfDNA and
5hmC libraries were generated and sequenced. 5hmC data is used to generate models
for PaCa detection using Bluestar Genomics’s technology platform. Results: To investi-
gate whether PaCa can be detected in plasma, we interrogated plasma-derived cfDNA
hydroxymethylation in PaCa patients and non-cancer controls. Models trained using
5hmC-based biomarkers from cfDNA consistently performed with a mean test sensitivity
of 61.1% [95% confidence interval (CI): 35.7% to 82.7%] and a test specificity of
97.6% (CI: 93% to 99.5%) measured across 50 cross validation iterations within the
training data set, which was composed of 48.3% early stage (Stages I & II) disease. The
final model was trained using all of the training data, yielding 58.4% (CI: 47.5% to
68.8%) sensitivity at 98% (CI: 96.5% to 99.0%) specificity. This model was then test-
ed on an independent test set with 22 PaCa patients (51.7% early stage, 15 of which
was NOD) and 123 non-cancer control patients (53 of which were NOD) and yielded a
classification performance of 59.1% (CI: 36.4% to 79.3%) sensitivity at 95.9% (CI:
90.8% to 98.7%) specificity. The model performance in the subset of patient cohort
with NOD was 53.3% (CI: 26.6% to 78.7%) sensitivity at 94.3% (CI: 84.3% to
98.8%) specificity. Lastly, sensitivity observed on an independent validation set, com-
posed of 56 PaCa and 117 ITTP samples, was 46.4% (CI: 33.0% to 60.2%) with
100% (CI: 96.8 to 100%) specificity. Conclusions: Our results demonstrate PaCa detec-
tion in plasma-derived cfDNA using 5hmC profiles. Overall, the model performed con-
sistently between the training and independent validation datasets. A larger clinical
study is under development to clinically validate the model described in this study with
the goal of identifying occult PaCa within the NOD population in order to enable earlier
detection and thus improve patient outcomes. Research Sponsor: Bluestar Genomics.
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Germline pathogenic variants among Mexican patients with adenocarcinoma
of the pancreas. First Author: Jose Luis Rodriguez Olivares, Olivares,
Mexico City, Mexico
Background: The reported frequency of germline pathogenic variants (PVs) in patients
with pancreatic cancer is 8-10%. Depending on the setting, pancreatic cancer-associat-
ed germline PVs in the BRCA and CDKN2A genes are the most commonly detected. The
mismatch repair genes (MMR; Lynch syndrome), TP53, STK11, ATM and PALB2 are
also associated with an increased risk of pancreatic cancer. The identification of PVs in
patients with pancreatic cancer is important as there may be a benefit of targeted thera-
pies, such as PARP inhibitors for cases with defective double strand break repair or re-
sponse to immunotherapy with defective MMR and high tumor mutational burden.
Additionally, identification of predisposing PVs can enable screening and prevention for
other family members through cascade testing. According to international guidelines,
all patients diagnosed with exocrine pancreatic cancer are candidates for genetic test-
ing. However, there is an underrepresentation of ethnic/ racial minorities, including His-
panic patients, in genetic studies. Methods: Between April 2017 and May 2020,
patients with diagnosis of pancreatic adenocarcinoma who were treated at the Instituto
Nacional de Ciencias M�edicas y Nutrici�on Salvador Zubir�an and enrolled in the interna-
tional Clinical Cancer Genomics Community Research Network registry were included in
this analysis. Genetic testing was performed by full sequencing of the following genes:
BRCA1, BRCA2, TP53, NF1, ATM, CHEK2, PALB2, CDKN2A, BRIP1, RAD50,
RAD51C, RAD51D, MLH1, MSH2, MSH6, PMS2 and EPCAM, as well as multiplex li-
gation-dependent probe amplification for selected genes and BRCA1 ex9-12del (Mexi-
can founder mutation) screening with a three-primer polymerase chain reaction.
Pedigrees, clinical and demographic data were obtained from the clinical records. Re-
sults: Forty-two patients with a diagnosis of pancreatic adenocarcinoma were included,
with a median age at diagnosis of 57 years (range, 43-79), and 23/42 (55%) were wom-
en. The proportion of cases with operable, unresectable and metastatic disease at diag-
nosis was similar (33.3% for each group). The frequency of PVs was 11.9% (ATM n =2,
TP53 n =1, PALB2 n =1 and CHEK2 n =1). With a median follow-up 20 months 29/42
patients had died at the time of analysis (69%), the median overall survival was 16
months (range 3-84 months). No PVs were detected in the 4/42 patients who met the
definition of familial pancreatic cancer (9.5%). Conclusions: Our results confirm the
presence of PVs in cancer susceptibility genes in Mexican patients with pancreatic can-
cer, which is similar to that reported in other populations. However, it is notable that no
BRCA PVs were identified in this small sample, as they are the most common PV found
in other populations. Given to the heterogeneity of the PVs identified, our study supports
the use of multi- gene panel testing in Hispanic patients with pancreatic cancer.
Research Sponsor: None.
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Initial observation of contrast profiles for 3D and 2D MRI sequences in MR-
guided radiation therapy for locally advanced pancreatic cancer. First
Author: Gobind S. Gill, Dartmouth-Hitchcock Medical Center, Lebanon,
NH
Background:MR-guided stereotactic body radiation therapy (MR-SBRT) is a novel meth-
od of treating mobile tumors with soft-tissue gating and on-table adaptive planning. In
our experience using the ViewRay MRIdian system (VR) for treating locally advanced
pancreatic cancer (PA) with MR-SBRT, the true-fast imaging with steady-state free pre-
cession (TRUFI) sequences on the VR impart differing intensities for relevant structures
seen on the pre-treatment high resolution 3D MRI (3D MRI) versus the real-time 2D
cine MRI (2D cine) used for target tracking. Since these variations can confound target
tracking selection, we propose that an understanding of the differing contrast profiles
could improve selection of tracking structures and optimize treatment delivery.Methods:
We retrospectively reviewed both 3D MRI and 2D cine images for patients (pts) with PA
(n =20) treated on the VR. At simulation, an appropriate tracking target was identified
and contoured on a single 3mm sagittal slice of the 3D MRI. This sagittal slice was di-
rectly compared to the registered 7mm 2D cine to identify structures with notable dis-
crepancies in signal intensity. The 3D MRI was then explored in additional planes to
confirm structure identities. For quantitative verification of the clinically observed differ-
ences, the pixel intensity distributions of 3D MRI and 2D cine DICOM image datasets
were statistically compared. Results: In all pts reviewed, arteries (aorta, celiac, SMA) ap-
peared with similar contrast profiles on both images. However, veins (portal vein, SMV)
appeared hypointense on 3D MRI but hyperintense on 2D cine. Biliary structures ap-
peared hyperintense on 3D MRI but only mildly hyperintense on 2D cine. The pixel in-
tensity distributions extracted from 3D MRI and 2D cine images were confirmed to
differ significantly (two sample Kolmogorov-Smirnov test; test statistic =0.40; p <
0.001). Conclusions: There are significant variations in image intensity between the ini-
tial treatment planning 3D MRI and the immediate pre-treatment 2D cine obtained
with the VR. Understanding these discrepancies can guide radiation oncologists in
choosing optimal tracking targets. Future work will focus on identifying the particular
causes and frequencies of target tracking failures and exploring alternative tracking al-
gorithms using artificial intelligence which could ultimately allow for VMAT on the View-
Ray system. Research Sponsor: Department of Medicine Scholarship Enhancement in
Academic Medicine (SEAM).
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Differences in pretreatment frailty across gastrointestinal (GI) cancers in
older adults: Results from the Cancer and Aging Resilience Evaluation
(CARE) registry. First Author: Sankalp Arora, The University of Alabama at
Birmingham- Department of Internal Medicine, Birmingham, AL
Background: Frailty is an independent predictor of mortality in older adults and has been
used to predict surgical complications and chemotherapy toxicities in GI cancers. How
frailty differs between GI cancer types is unknown and could explain disparities in can-
cer outcomes. Our goal was to examine differences in pre-treatment frailty and geriatric
assessment (GA) domain impairments between pancreatic, hepatobiliary, and colorectal
cancers (CRC). We hypothesized that patients with more aggressive cancers (such as
pancreatic cancer) would have increased frailty and more GA impairments, even prior to
initiation of treatment. Methods: Our study included older adults age ≥60 years with
cancer enrolled in the CARE Registry at the University of Alabama at Birmingham
(UAB) who underwent a patient-reported GA during their initial visit with a GI medical
oncologist. The GA was performed prior to any cancer-directed therapy. Frailty was de-
fined using the 44-item CARE frailty index constructed based on principles of deficit ac-
cumulation described by Rockwood et al. We evaluated differences in frailty and GA
domains between patients with CRC, pancreatic, and hepatobiliary cancers. Lastly, us-
ing a multivariable model we examined the adjusted odds ratio (aOR) of frailty by GI
cancer type (reference CRC), adjusted for age, sex, race, cancer stage, and comorbid-
ities. Results: Our study included 505 patients; 211 (41.8%) with CRC, 178 (35.2%)
with pancreatic, and 116 (23.0%) with hepatobiliary cancers. Mean age of 70 years
(standard deviation of 7) and 59% male. Cancer types did not differ by age, race, or
sex. Patients with pancreatic and hepatobiliary cancers had more advanced cancer
stage at time of assessment (stage IV 36.2% for CRC, 44.9% for pancreatic, and 45.2
for hepatobiliary; p=0.007). Older adults with pancreatic cancer had the highest preva-
lence of frailty (23.3% for CRC, 40.6% for pancreatic, and 34.3% for hepatobiliary;
p=0.001), instrumental activities of daily living limitations (50.2% for CRC, 64.3% for
pancreatic, and 52.7% for hepatobiliary; p=0.018), and malnutrition (40.8% for CRC,
70.3% for pancreatic, and 45.4% for hepatobiliary; p< 0.001). In multivariable analy-
ses, older patients with pancreatic cancer had a 2.0 times higher odds of frailty in com-
parison to patients with CRC (aOR 2.0 95% CI 1.2-3.3, p=0.007). Conclusions: Older
adults with pancreatic cancer had a higher prevalence of pre-treatment frailty, malnutri-
tion, and functional impairments compared to CRC and hepatobiliary cancers. A focus
on early intervention in these patients with optimization of nutrition and targeted physi-
cal/occupational therapy prior to and during treatment may help mitigate these factors
and potentially improve outcomes. Research Sponsor: U.S. National Institutes of
Health.

543 Poster Session

Predictors of early mortality in early and late onset pancreatic cancer (PC).
First Author: Kunal C. Kadakia, Levine Cancer Institute, Atrium Health,
Charlotte, NC
Background: The incidence of early-onset PC (EOPC) is rising and is associated with sub-
stantial mortality. We sought to identify independent predictors of early mortality in a
cohort of EOPC and matched older patients (pts). Methods: Pts with EOPC (≤50 years)
and matched cohorts of average (51-69, AOPC) and late (≥70, LOPC) onset PC by sex,
race, year of diagnosis, and presence of metastatic disease were identified using the in-
stitutional tumor registry for years 2011-2018. Demographic and clinicopathologic
characteristics were retrieved. Overall time of survival was assessed using Kaplan-Meier
curves and the Cox Proportional Hazards modeling. Multivariable regression was con-
ducted to evaluate for predictors of early mortality in non-metastatic and metastatic pts,
defined as either death within six months of diagnosis compared to those surviving at
least 12 months. Results: In total, 100 pts with EOPC (median age 47, range 29-50),
100 pts with AOPC (median age 60, range 51-69), and 100 pts with LOPC (median
age 78, range 70-93) were analyzed. Of these, 46% were female, 28% were black, and
43% had metastatic disease at presentation. In non-metastatic pts, the 12-mo. survival
rate by age group was: EOPC 74.4% (95% CI 59-85), AOPC 60% (95% CI 43-73), and
LOPC 32.4% (95% CI 18-47). Variables associated with mortality within 6 months of
diagnosis in non-metastatic pts on univariable analysis included age group, BMI ≤25,
ECOG performance status (PS), neutrophil-to-lymphocyte ratio ≥5 (NLR5), CA 19-9
≥130, no surgical resection, and no adjuvant chemotherapy. Multivariable regression
confirmed no surgical resection (Odds Ratio [OR] 9.6, 95% CI 3-29), no receipt of che-
motherapy (OR 6.9, 95% CI 2-21), and NLR5 (OR 5.4, 95% CI 1-22) as independent
predictors for early mortality in non-metastatic pts. In metastatic pts, the 12-mo. surviv-
al rate by age group was: EOPC 32.6% (95% CI 19-47), AOPC 27% (95% CI 15-41),
and LOPC 5.8% (95% CI 1-16). On univariable analysis, variables associated with mor-
tality within 6 months of diagnosis included age group, ECOG PS, and NLR5. Multivari-
able regression confirmed LOPC (OR 11.6, 95% CI 2-61) and NLR5 (OR 11, 95% CI
2-54) as independent variables for early mortality. Race, sex, BMI, CA 19-9, smoking,
alcohol use, primary tumor location, and site of metastases were not associated with
early mortality in metastatic pts. No difference in independent predictors of early mor-
tality between EOPC and older pts were identified. Conclusions: In this cohort of EOPC
and matched older pts, LOPC (age ≥70) and NLR5 were independently associated with
early mortality by 6 months in metastatic pts. In non-metastatic pts, lack of curative in-
tent surgery, no receipt of chemotherapy, and NLR5 were independently associated
with early mortality. There were no independent predictors for early mortality that distin-
guished EOPC and older pts. Further work is needed to identify prognostic factors
unique to EOPC. Research Sponsor: None.

544 Poster Session

Palliative care and end-of-life care in metastatic pancreatic cancer. First
Author: Jenny O’Brien, Temple University Hospital, Philadelphia, PA

Background: Patients with metastatic pancreatic cancer (mPC) have a 5-year
survival of 2.7%. Studies have shown that patients with mPC receive aggres-
sive end of life (EOL) care which has been associated with worse quality of
life for patients and high use of resources when they are least likely to bene-
fit patients. Methods: A retrospective database of patients with mPC treated
at Fox Chase Cancer Center between 2010 and 2019 was analyzed for utili-
zation of palliative care and EOL care. Statistical analysis was performed us-
ing one-sample Z tests calculated in Excel. Results: We identified 610
patients with mPC, of whom 39% received palliative care, 56% were re-
ferred to hospice, and 91.8% are deceased. The average time from mPC di-
agnosis to palliative care consult was 232 days, the average time from
palliative care consult to death was 121 days. Patients who received pallia-
tive care were less likely to receive chemotherapy within 14 days of death
(7.7% vs 13.3%, p =0.05), more likely to have a DNR code status (83.3%
vs 44.5%, p < 0.0001), and more likely to be referred to hospice (83.9%
vs 35.9%, p < 0.0001). The average length of time on hospice was 24 days
with no difference between those who received palliative care and those
who did not. Patients who were referred to hospice were also less likely to re-
ceive chemotherapy within 14 days of death (6.7% vs 19.8%, p <
0.0001). Conclusions: Patients with mPC who had a palliative care team in-
volved in their care were significantly less likely to receive aggressive EOL
care. Research Sponsor: Temple University Hospital Internal Medicine Resi-
dent Research Award.
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545 Poster Session

Potential serum protein biomarkers of cancer cachexia, muscle atrophy, and
survival in pancreatic ductal adenocarcinoma. First Author: Miles Cameron,
University of Florida, Gainesville, FL
Background: Pancreatic ductal adenocarcinoma (PDAC) is a leading cause of death in
the United States. Treatment is difficult and often complicated by the presence of ca-
chexia, a systemic wasting condition affecting most PDAC patients at diagnosis. Skele-
tal muscle atrophy is a hallmark of cachexia and predicts outcomes after surgery and
chemotherapy. In this study, we sought to identify possible serum biomarkers of cachex-
ia, which correlates with changes to lean body mass and survival, using an aptamer-
based platform in patients with PDAC. We hypothesize that unique proteins associate
with cachexia and survival measures. Methods: Using SomaScan we measured the se-
rum levels of 4,006 proteins in 21 patients with PDAC undergoing curative surgery.
Clinical data and anthropometric measurements derived from pre-operative CT imaging
were compared to protein levels with Spearman correlational analyses and logistic re-
gression. We then queried DAVID Bioinformatics database to identify enriched function-
al protein categories. Results: Mean age was 66.9 ± 8.91 years, and mean body-weight
loss in the six months preceding diagnosis was 12.6 ± 8.80%. Using consensus guide-
lines considering percent weight loss and skeletal muscle mass and radiation attenua-
tion, 10 subjects (46.7%) were defined as “cachectic.” We found 241 proteins
significantly correlated to Cancer Weight Loss Grade (a composite measure of percent
body weight loss and body mass index). High IDUA, CTLA4 and USE1, in particular,
predicted the worst weight loss grade with 75% sensitivity and 92% specificity (AUC =
0.8894, odds ratio: 36, p = 0.0068). Four additional proteins significantly correlated
with skeletal muscle index (CK-MM, CK-MB, PCOC2 and ADH4) while 13 proteins sig-
nificantly correlated with muscle radiation attenuation. Lastly, we identified 18 proteins
that significantly correlated with survival quartile. Of these, we found that elevated
HS6ST2 and DEPP significantly predicted early recurrence and death compared to
those with lower levels (medial survival: 177 days v. 850 days, p = 0.0049). Of the cor-
relative proteins, enriched gene ontology terms included signal peptide (28.2), cytokine
(6.86), negative regulation of endopeptidase activity (3.39), and immunoglobulin do-
main (3.24). Conclusions: Cancer cachexia in PDAC and various gastrointestinal malig-
nancies remains a key clinical issue. While there are no definitive biomarkers currently
in use to diagnose and manage cachexia preemptively, we present several potential can-
didates in a small cohort of patients. Ultimately, such assays may better elucidate com-
mon cachexia-inducing pathways, a shared spectrum of biomarkers and allow for the
development of more specific therapies targeting cachexia. Research Sponsor: U.S. Na-
tional Institutes of Health.

546 Poster Session

Clinical relevance of adjuvant chemotherapy in patients with pancreatic
ductal adenocarcinoma who underwent surgery following neoadjuvant
modified FOLFIRINOX. First Author: So Heun Lee, Asan Medical Center,
Seoul, South Korea
Background: The benefit of adjuvant chemotherapy (ACT) following curative-intent sur-
gery in pancreatic ductal adenocarcinoma (PDAC) patients who had received neoadju-
vant modified FOLFIRINOX (mFOLFIRINOX) remains unidentified. This retrospective
analysis aimed to assess the clinical relevance of ACT in patients who underwent sur-
gery following neoadjuvant mFOLFIRINOX. Methods: Between January 2017 and De-
cember 2020, 220 patients received neoadjuvant mFOLFIRINOX and underwent
pancreatectomy for localized PDAC at the Asan Medical Center, Seoul, Korea. Patients
unable to undergo curative-intent surgical resection (R0 or R1) and those with histologi-
cal types other than ductal adenocarcinoma were excluded. Survival outcomes were
compared according to ACT administration. Disease-free survival (DFS) was defined as
the duration between surgery and recurrence or death of any etiology, whichever oc-
curred first; and overall survival (OS) was that between surgery and death from any etiol-
ogy. Results: ACT was administered to 150 (68.2%) patients. ACT recipients were
significantly younger (median age, 61 vs. 64, p = 0.035) and they received significantly
fewer cycles of neoadjuvant chemotherapy (median, 7 vs. 9, p = 0.0001) compared to
non-recipients. As ACT, mFOLFIRINOX (n = 98, 65.3%), gemcitabine monotherapy
(n = 39, 26.0%), and gemcitabine-capecitabine (n = 4, 2.7%) were administered. ACT
recipients showed significantly better survival outcomes compared to non-recipients;
median DFS 13.4 months (95% CI, 10.7–18.8) vs. 8.3 months (95% CI, 4.9–16.0),
respectively (p = 0.0042); and median OS 33.4 months (95% CI, 29.9–NA) vs. 23.8
months (95% CI, 17.9–NA), respectively (p = 0.0021). DFS and OS were significantly
better in ACT recipients regardless of the lymph node (LN) status during surgery (p =
0.033 for DFS and p = 0.027 for OS in negative LN; and p = 0.032 for DFS and p =
0.012 for OS in positive LN). There was no significant difference in DFS (p = 0.79) and
OS (p = 0.49) between mFOLFIRINOX and gemcitabine-based regimens. In multivari-
ate analysis, ACT remained significant as a favorable prognostic factor (DFS, hazard ra-
tio [HR] 0.43 (95%CI, 0.26–0.71, p = 0.001); OS, HR 0.33 (95%CI, 0.17–0.64, p =
0.001). Conclusions: In PDAC patients who underwent surgery following neoadjuvant
mFOLFIRINOX, ACT may be associated with improved survival outcomes. Its benefit
was not affected by the LN status and ACT regimens. Research Sponsor: None.

547 Poster Session

Adjuvant gemcitabine (GEM) versus gemcitabine plus capecitabine
(GEMCAP) in resected pancreatic adenocarcinoma: A retrospective analysis.
First Author: Sora Kang, Asan Medical Center, Seoul, Seoul, South Korea
Background: For patients who underwent curative-intent upfront surgery, adjuvant che-
motherapy is the current standard of care. The previous, randomized phase 3 ESPAC-4
study showed significantly improved overall survival (OS) with GEMCAP compared to
GEM. However, this study was conducted in European countries and its implication in
Asian patients has not been explored yet. We conducted a retrospective analysis to eval-
uate the efficacy and safety of GEMCAP compared to GEM regimen. Methods: Between
January 2017 and December 2020, a total of 292 patients who received adjuvant GEM
or GEMCAP after curative-intent surgery in Asan Medical Center, Seoul, Korea, were in-
cluded in this retrospective analysis. Results: Adjuvant GEM and GEMCAP were admin-
istered in 161 patients (55.1%) and 131 patients (44.8 %), respectively. Compared
the GEMCAP group, age of patients were significantly older in the GEM group (median
66 vs 63 yo, p = 0.025); otherwise, there was no significant difference in baseline char-
acteristics between two groups. With the median follow-up duration of 39.4 months
(95% CI 36.9 - 45.0 months) in GEM group and 39.4 months (95% CI 34.7-41.6
months) in GEMCAP group, the median OS was 36.8 months (95% CI 29.7-43.5
months) and 46.1 months (95% CI 31.5 months – not reached) in the GEM group and
GEMCAP group, respectively (unadjusted HR 0.72, 95% CI 0.51-1.02, p = 0.065).
The median recurrence-free survival was 14.3 months (95% CI, 12.9-17.7 months)
and 17.0 months (95% CI, 13.3-28.8 months) in the GEM group and GEMCAP group,
respectively (p = 0.52). In the GEMCAP group, hand-foot skin reaction (any grade,
15.27 % vs 0.62 %, p < 0.001), neutropenia (78.6% vs 67.7%, p=0.037) and throm-
bocytopenia (30.53% vs 20.5%, p=0.035) were more common in the GEMCAP group
compared to the GEM group. In multivariate analysis, adjuvant GEMCAP was signifi-
cantly associated with better OS compared to adjuvant GEM (adjusted HR 0.64, 95%
CI, 0.44-0.91, p = 0.014). Otherwise, moderate or poor histologic grade, lymph node
positive, positive resection margin, and elevated CA 19-9 levels (>median) were signifi-
cantly associated with poorer OS. Conclusions: In this retrospective analysis for Korean
patients, adjuvant GEMCAP showed consistent clinical outcomes shown in the ESPAC-
4 trial. As mFOLFIRINOX is the new standard of care for medically fit patients with re-
sected pancreatic adenocarcinoma, further evaluation of optimal adjuvant chemothera-
py in daily practice is warranted. Research Sponsor: None.

549 Poster Session

Nal-IRI+5-FU/LV vs 5-FU/LV in metastatic pancreatic cancer: Additional
safety report of randomized Japanese phase 2 trial. First Author: Takuji
Okusaka, Department of Hepatobiliary and Pancreatic Oncology, National
Cancer Center Hospital, Tokyo, Japan
Background: Based on a phase II study conducted in Japanese metastatic pancreatic cancer
(NCT02697058) and a global phase III study, nal-IRI obtained market authorization in
March 2020 in Japan for "Unresectable pancreatic cancer after disease progression follow-
ing cancer chemotherapy". After one year of practice, physicians have a sense that some of
the safety profile of nal-IRI to be slightly different from conventional irinotecan. The purpose
of this report is to explore additional points of the nal-IRI safety in the Japanese study.Meth-
ods: This analysis with the safety population of nal-IRI+5-FU/l-LV group was done for the in-
cidence, time to first onset (TTO), and time to resolution (TTR) for the events associated
with 12 identified risks in the Risk Management Plan (RMP)(Table) and other selected GI
toxicities. Prophylaxis used were also analyzed. Results: Myelosuppression (82.6%), diar-
rhoea (58.7%) and hepatic dysfunction (41.3%) were commonly reported of the 12 identi-
fied risks. The median (m) TTO of these TEAEs was 16 days (range: 6, 73), 9 days (1, 61),
and 22days (2,325) respectively. As for the mTTR, it was 8.0 days (95% CI: 8.00, 9.00),
4.0 days (4.00, 8.00), and 40.0 days (9.00, -) respectively. For the myelosuppression,
there were 4 patients who received G-CSF for the treatment of ≥ grade 3 myelosuppression.
The 8 patients who experienced diarrhoea leading to dose reduction had no recurrence of
≥grade3 diarrhoea after intervention. For other GI toxicities, anorexia occurred in 28/46 pa-
tients (60.9%) with mTTO 4.0 days (range: 2, 132) and mTTR 12.0 days (95% CI: 6.00,
26.00). Summary of TTO for the events associated with identified risks in the RMP. * Intes-
tinal obstruction, enteritis, disseminated intravascular coagulation, interstitial lung disease,
ventricular extrasystoles are also included in the RMP but not observed. Discussion: This is
the first report of nal-IRI safety profile details such as timing in Japanese patients. It is inter-
esting to note that some TEAEs appear different in practice regarding TTR in comparison
with conventional irinotecan. This difference can be due to the unique PK profile of nal-IRI
as a result of utilizing liposomal technology but needs to be further elucidated. Conclusions:
Although the TEAEs occurred with nal-IRI+5-FU/l-LV were controllable with proper manage-
ment in Japanese patients, some with prolonged toxicities should be carefully managed.
Clinical trial information: NCT02697058. Research Sponsor: Servier.

Grouped Term Number of subjects with an event (%) (N=46) Median onset of first event (min;max) (days)

Myelosuppression 38 (82.6) 16.0 (6;73)
Diarrhoea 27 (58.7) 9.0 (1;61)

Hepatic Dysfunction 19 (41.3) 22.0 (2;325)
Infection 11 (23.9) 50.0 (5;273)

Infusion Reaction 5 (10.9) 106 (38;154)

Thromboembolism 2 (4.3) 86.0 (43;129)

Gastrointestinal haemorrhage 1 (2.2) 37.0 (37;37)

Acute Kidney Injury 3 (6.5) 53.0 (8;252)

Myocardial Infarction and Angina Pectoris 1 (2.2) 8.0 (8;8)
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550 Poster Session

A prospective phase II study of biweekly S-1, leucovorin and gemcitabine in
elderly patients with locally advanced or metastatic pancreatic
adenocarcinoma. First Author: Li-Yuan Bai, China Medical University
Hospital, China Medical University, Taichung, Taiwan
Background: A chemotherapeutic regimen for elderly patients with advanced pancreatic
cancer is necessary because of the considerable toxicities associated with current stan-
dard regimens. A modified combination of gemcitabine, S-1, and leucovorin (GSL) was
used as a first-line treatment for elderly patients with newly diagnosed locally advanced
or metastatic pancreatic adenocarcinoma in a prospective, phase II, multicenter clinical
trial (NCT03559348). Methods: Patients more than 70 years of age with ECOG perfor-
mance status score 0-2 were treated with GSL. GSL was administered every 2 weeks, in-
travenous gemcitabine 800 mg/m2 at a fixed-dose rate of 10 mg/m2/min on day 1 and
oral S-1 (80-120 mg/day) plus leucovorin 30 mg twice daily on days 1-7, until disease
progression, withdrawal, or intolerable toxicities. The primary endpoint was progression-
free survival (PFS). Results: Overall, 49 patients were enrolled into the trial between 10
July, 2018 and 25 March, 2020, with a median follow-up of 12.5 months. The data
cut-off point was on 15 June, 2021. The median patient age at diagnosis was 76 years
(range, 70–87 years), and thirty-two (65.3%) patients had metastatic lesions before
GSL treatment. Patient frailty was evidenced by the Vulnerable Elders Survey (VES)-13
score (median 5, range 0-13) and Geriatric 8 (G8) score (median 10.5, range 3-15) at
baseline. Among the 44 evaluable patients, 13 demonstrated a partial response
(29.5%) and 24 presented with stable disease (54.5%). The median PFS was 6.6, 6.6,
and 6.3 months, and OS was 12.5, 12.7, and 11.6 months for total population, pa-
tients with locally advanced disease, and patients with metastatic lesions, respectively.
Patients had improved emotional function and global health status score during GSL
treatment. The most frequent grade 3 or higher treatment-related toxicities included
anemia (20.4%), decreased neutrophils (18.4%), decreased white blood cells
(16.3%), and oral mucositis (12.2%). Conclusions: The GSL regimen results in impres-
sive efficacy with tolerable toxicity in this group of frail patients. In addition, quality of
life can be maintained during the treatment. GSL could be a treatment of choice for el-
derly patients with locally advanced or metastatic pancreatic cancer. Clinical trial
information: NCT03559348. Research Sponsor: National Health Research Institute,
Taiwan.

552 Poster Session

Salvage ablative radiation therapy for loco-regionally recurrent pancreatic
ductal adenocarcinoma following surgical resection. First Author: Victor Ng,
Memorial Sloan Kettering Cancer Center, New York, NY
Background: Dose escalated radiation therapy for localized pancreatic ductal adenocar-
cinoma (PDAC) is associated with improved outcomes (Reyngold, JAMA Onc, 2021).
Overall survival (OS) and loco-regional failure (LRF) rates with ablative radiation therapy
(A-RT) in unresectable PDAC approach those of surgery. Herein, we report outcomes of
A-RT as loco-regional salvage after resection. Methods: A prospective database (2016
onward) has been maintained of all patients receiving A-RT at for PDAC. A-RT is defined
as a biologically effective dose (BED) ≥96 Gy (a/b = 10). We analyzed consecutive pa-
tients from June 2016 through January 2021 who received A-RT for isolated loco-re-
gional recurrences after resection. Survival was calculated using the Kaplan-Meier
method. Results: Sixty-nine patients (40 men, 29 women) with median age of 67 re-
ceived A-RT for loco-regionally recurrent PDAC. At diagnosis of recurrence, median dis-
ease-free interval from time of initial resection was 15.6 months (range 6.2–82.7) and
median CA 19-9 was 65 U/mL (range < 1–1087). Twenty-one patients (30%) received
neoadjuvant chemotherapy prior to surgery: pancreaticoduodenectomy (57 patients,
83%) or distal pancreatectomy (12 patients, 17%). There was a negative resection mar-
gin in 55 patients (80%). Most had T1/T2 (61 patients, 88%) and node-positive dis-
ease (44 patients, 64%). Radiation fractionation ranged from 5-25 fractions (median
25) to a total dose of 50-75 Gy (median 75). Median follow up was 16.2 months from
RT. Median OS was 26.5 months from diagnosis of recurrence and 20.7 months from
time of salvage A-RT. Twelve- and 24-month OS were 78.5% (95% CI 66.3–86.7) and
40.3% (25.8–54.3), respectively. In-field local failure was 8.5% (0.3–36.0) at 12
months and 27.5% (5.2–57.0) at 24 months. Respective disease-free survival at 12
and 24 months were 32.9% (21.7–44.1) and 12.3% (5.7–21.6). Grade 3 or greater
gastrointestinal bleeding (GIB) occurred in 7 patients (10%), including one grade 4
event while on anticoagulation and one grade 5 event in a patient with portal hyperten-
sion. Conclusions: A-RT achieves favorable OS and LRF outcomes in patients with PDAC
and an isolated loco-regional recurrence after surgical resection. Research Sponsor:
None.

553 Poster Session

A phase II study of nivolumab in combination with modified FOLFIRINOX for
metastatic pancreatic cancer. First Author: Makoto Ueno, Department of
Gastroenterology, Hepatobiliary and Pancreatic Medical Oncology
Division, Kanagawa Cancer Center, Yokohama, Japan
Background: Although FOLFIRINOX and nab-paclitaxel plus gemcitabine have improved
the survival of unresectable pancreatic cancer patients, high unmet medical needs still
exist for the treatment of this cancer. Nivolumab has shown efficacy for multiple cancer
types in not only its monotherapy but also combinations with conventional chemothera-
pies. This study aimed to assess the efficacy and safety of nivolumab in combination
with modified FOLFIRINOX, which is one of the first line chemotherapy for pancreatic
cancer. Methods: Thirty-one treatment-naïve patients with metastatic, unresectable/re-
current pancreatic cancer patients received nivolumab (480 mg, every 4 weeks) plus
modified FOLFIRINOX (oxaliplatin 85 mg/m2, levofolinate 200 mg/m2, irinotecan 150
mg/m2 and fluorouracil 2400 mg/m2, every 2 weeks). The primary endpoint was objec-
tive response rate (ORR) (central assessment). Secondary endpoints were overall surviv-
al (OS), progression-free survival (PFS) (central assessment), safety etc. Results: The
median duration of follow-up was 13.40 months. ORR was 32.3% (CR: 0.0%, PR:
32.3%) and the median duration of response was 7.36 (range 3.5-20.1+) months. Me-
dian OS and PFS were 13.40 (90% CI 10.87-15.24) months and 7.39 (90% CI 3.88-
7.59) months, respectively. The 1-year survival rate was 54.8 (90% CI 39.1-68.1) %.
The most frequently reported grade 3-4 drug-related adverse events were neutrophil
count decreased (38.7%), decreased appetite (16.1%), hypokalemia (12.9%), febrile
neutropenia (9.7%), nausea (9.7%) and white blood cell count decreased (9.7%). Adre-
nal insufficiency (3.2%) was observed as immune mediated adverse event. Conclusions:
Nivolumab in combination with modified FOLFIRINOX had a manageable safety profile
in patients with metastatic pancreatic cancer. Additional work is needed to determine
the population who can benefit from the combination. Clinical trial information: JapicC-
TI-184230. Research Sponsor: ONO Pharmceutical CO.,LTD., Bristol Myers Squibb.

554 Poster Session

Randomized phase 2 study of nivolumab with or without ipilimumab in
combination with stereotactic body radiotherapy in patients with refractory
metastatic pancreatic cancer (CHECKPAC). First Author: Inna Markovna
Chen, Department of Oncology, Copenhagen University Hospital - Herlev
and Gentofte, Herlev, Denmark
Background: Pancreatic ductal adenocarcinoma remains one of the most lethal diseases.
Investigating novel treatment strategies for patients with metastatic pancreatic cancer
(mPC) is crucial. The purpose of this phase II trial study was to evaluate the clinical
benefit of nivolumab with or without ipilimumab in combination with stereotactic body
radiotherapy (SBRT) in patients with mPC. Methods: Between November 2016 and De-
cember 2019, patients with refractory mPC were randomly assigned 1:1 to SBRT of 15
Gy with nivolumab or nivolumab/ipilimumab stratified by performance status. Primary
endpoint was clinical benefit rate (CBR) defined as proportion of patients with complete
or partial response (PR) or stable disease, according to RECIST 1.1. Simon’s 2-stage
phase II optimal design was used independently for both arms with CBR determining
expansion to second stage. Secondary endpoints included safety, overall response rate,
duration of response (DOR), progression free survival and overall survival (OS). Explor-
atory analyses included biomarkers related to immune response. Results: Eighty-four pa-
tients (41 SBRT/nivolumab and 43 SBRT/nivolumab/ipilimumab) received at least one
dose of study treatment. CBR was 17.1% (95% CI, 8.0 to 30.6) for SBRT/nivolumab
and 37.2% (95% CI, 24.0 to 52.1) for SBRT/nivolumab/ipilimumab. PR was observed
in one patient in SBRT/nivolumab and lasted for 4.6 months. Six patients in SBRT/nivo-
lumab/ipilimumab obtained a PR with a median DOR of 5.4 months (95% CI, 4.2 - not
reached). All responders had mismatch repair proficient tumors. Grade 3 or higher treat-
ment-related adverse events occurred in 10 (24.4%) patients in SBRT/nivolumab and
in 13 (30.2%) patients in SBRT/nivolumab/ipilimumab. PD-L1 expression by tumor
proportion score or combined positivity score of ≥1% was not associated with clinical
benefit. On-treatment decrease in serum interleukin (IL)-6, IL-8 and CRP levels was as-
sociated with better OS. Conclusions: Clinical meaningful antitumor activity and a man-
ageable safety profile were demonstrated after SBRT/nivolumab/ipilimumab in patients
with refractory mPC. Clinical trial information: NCT02866383. Research Sponsor:
BMS, BMS hasDanish Comprehensive Cancer Center “National collaboration in im-
mune-radiotherapy” Grant No. 4-1612-236/2“.
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555 Poster Session

Pathogenic variants of homologous recombination repair-related genes in
advanced pancreatic cancer and oxaliplatin-based chemotherapy:
Prospective multicenter observational study. First Author: Tomohiro Kondo,
Department of Clinical Oncology, Kyoto University Hospital, Kyoto, Japan
Background: The latest National Comprehensive Cancer Network Guidelines for pancre-
atic adenocarcinoma recommended platinum-based chemotherapy for the patients with
germline BRCA1/2 or PALB2 variants based on retrospective studies. However, the as-
sociation between the efficacy of oxaliplatin-based chemotherapy and homologous re-
combination repair (HRR)-related gene variants has not yet been evaluated in a
prospective study. Methods: This was a multicenter, prospective, observational study.
Key inclusion criteria were: histologically confirmed pancreatic adenocarcinoma or ad-
enosquamous carcinoma; candidates for systemic chemotherapy or currently under sys-
temic chemotherapy for unresectable disease; age ≥ 20 years; Eastern Cooperative
Oncology Group Performance Status 0–2; formalin-fixed paraffin-embedded cancer tis-
sue available for genomic sequencing; and adequate hematological, liver, and renal
function. Patients were assessed with the next generation sequencing (NGS)-based
ACT-repair panel (ACT genomics; Taipei, Taiwan). ACT-repair panel is accredited by
College of American Pathologists and is designed to detect short variants (SVs) includ-
ing substitutions, insertions, deletions, and copy number variants of 35 genes including
8 HRR-related genes (ATM, ATR, BRCA1, BRCA2, PALB2, RAD51B, RAD51C,
RAD51D). The primary endpoint was the one-year overall survival rate (1yr-OS%) after
the initiation of oxaliplatin-based chemotherapy in patients who harbored pathogenic
HRR gene variants. On the basis of published retrospective data, expected 1yr-OS%
was set at ≥ 60% in this study. Results: Forty patients were enrolled from August 2018
to March 2020. Median age was 67 years (range, 49–81 years). Sequencing data were
obtained from 39 patients (NGS success rate = 97.5%). Nine patients (22.5%) harbor-
ing HRR gene; ATM SVs (n = 4), BRCA2 loss of heterozygosity (LOH) (n = 3), BRCA2
SVs (n = 1), and PALB2 LOH (n = 1). Three patients received oxaliplatin-based chemo-
therapy as first-line chemotherapy, while the remaining six patients received it as sec-
ond- or later-line oxaliplatin-based chemotherapy. The 1yr-OS% was 44.4%, and the
median overall survival was 221 days (95% confidence interval, 79–NA days) after the
initiation of oxaliplatin-based chemotherapy. In three patients who received oxaliplatin-
based chemotherapy as first-line treatment, overall survivals were 703 (alive), 694
(alive), and 405 (dead) days, respectively. Conclusions: Efficacy of oxaliplatin-based
chemotherapy on advanced pancreatic cancer harboring HRR-related gene variants did
not meet the primary endpoint of 1yr-OS% (≥ 60%). Clinical trial information:
UMIN000033655. Research Sponsor: JSPS KAKENHI Grant Number 17K08413.
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Outcomes of anlotinib plus nab-paclitaxel/gemcitabine as first-line treatment
for patients with advanced pancreatic adenocarcinoma: A retrospective
analysis in China. First Author: Hongyang Wu, The First Affiliated Hospital
of Anhui Medical University, Hefei, China
Background: Anlotinib, a novel small molecule multi-target tyrosine kinase inhibitor that
can effectively inhibit VEGFR, PDGFR, FGFR, C-KIT et al, is proved to have anti-tumor
angiogenesis and tumor growth inhibition effects. However, Anlotinib exploration on ad-
vanced pancreatic adenocarcinoma (PDAC) is still limited. The motivation of this work
is to evaluate the efficacy and safety of anlotinib combined with nab-paclitaxel/gemcita-
bine in the first-line treatment of patients with advanced PDAC, and provide some evi-
dence for the treatment regimens of advanced PDAC. Methods: This was a retrospective
study in patients with advanced PDAC performed from Aug 17, 2019 to Apr 3, 2021.
Patients who received anlotinib plus nab-paclitaxel/gemcitabine treatment were defined
as Group 1, and patients who received nab-paclitaxel/gemcitabine as Group 2. The
study was approved by the Ethics Committee of the First Affiliated Hospital of Anhui
Medical University (P2021-13-21). The response to treatment was evaluated according
to RECIST version 1.1. In addition, adverse events were evaluated by CTCAE v5.0. Re-
sults: In this work, 33 patients were included, with 17 cases in Group 1 and 16 cases in
Group 2. The median PFS (mPFS) of Group 1 and Group 2 were 5.0 (95% Cl, 4.97-
5.94) months and 2.7 (95% Cl, 2.4-3.3) months, respectively (P = 0.0220). The medi-
an OS (mOS) of Group 1 and Group 2 were 9.0 (95% Cl, 6.55-11.45) months and 6.0
(95% Cl, 1.08-10.92) months, respectively (P=0.006). The PFS rate in 3 and 6
months and the OS rate in 6 and 12 months of Group 1 were significantly higher than
that of Group 2. The most common grade 3 treatment related AEs (trAEs) were hemato-
logical toxicity, with 35.29% in Group1 and 31.25% in Group 2. Non-hematological
toxicity were hypertension, hand-foot syndrome and diarrhea. No grade 3 or higher non-
hematologic toxicity was observed in all patients. Conclusions: Anlotinib plus nab-pacli-
taxel/gemcitabine as first-line treatment demonstrates encouraging efficacy and man-
ageable AE in patients with advanced PDAC. Clinical outcomes are improved with
longer PFS and OS in anlotinib plus chemotherapy group. More data are needed to con-
firm the long-term efficacy and safety of anlotinib plus nab-paclitaxel/gemcitabine in
advanced PDAC patients. Research Sponsor: None.
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A phase 1b study evaluating IL-1b and PD-1 targeting with chemotherapy in
metastatic pancreatic cancer (PanCAN-SR1). First Author: Paul Eliezer
Oberstein, New York University Perlmutter Cancer Center, New York, NY
Background: Pancreatic ductal adenocarcinoma (PDA) is a highly lethal malignancy that
is refractory to therapeutic targeting of the immune microenvironment. In preclinical
work, IL-1b was shown to be upregulated in pancreatic cancer tumors, and in mouse
models, IL-1b expression led to activation of pancreatic stellate cells and immunosup-
pression (Das et al 2020). We hypothesize that blockade of IL-1b and PD-1 will result
in alterations in myeloid, lymphoid, and fibroblast subsets within the pancreatic cancer
microenvironment and add therapeutic benefit in combination with chemotherapy in
PDA. Methods: We are conducting an open-label multicenter Phase Ib study evaluating
a 4 drug regimen including gemcitabine and nab-paclitaxel with the addition of canaki-
numab (ACZ885), a high-affinity human anti-interleukin-1b (IL-1b) monoclonal anti-
body (mAb), and spartalizumab (PDR001), a mAb directed against human Programmed
Death-1 (PD-1). Eligible subjects have metastatic PDA without prior anti-cancer therapy
for metastatic disease and RECIST measurable disease. The primary objective was to
identify a recommended phase II/III dose of combination therapy by evaluating the inci-
dence of dose limiting toxicities in the first 56 days (8 weeks) of dosing in at least 6
evaluable subjects utilizing a Bayesian logistic regression model. All subjects underwent
baseline and on-study tissue and blood collection for extensive exploratory correlative
studies. Secondary objectives including safety and tolerability of quadruple therapy and
preliminary assessment of clinical activity. Results: 10 subjects were enrolled between
November 2020 and March 2021, and the first 6 subjects to complete 8 weeks of ther-
apy were included in the dose confirmation analysis. There were no dose limiting toxic-
ities and the recommended Phase II/III dose was established as; gemcitabine (1000
mg/m2 IV) on day 1,8,15; nab-paclitaxel (125 mg/m2 IV) on day 1,8,15, canakinumab
(250 mg via subcutaneous injection) on day 1, spartalizumab (400 mg IV) on day 1; of
each 28 day cycle. Adverse events were consistent with those seen with chemotherapy
and were predominately hematologic. The majority of subjects completed the on-treat-
ment blood and tissue collection for correlative analysis. The study is ongoing with sub-
jects remaining on therapy and all subjects will be evaluated for efficacy. Conclusions:
In this Phase Ib study, we demonstrated the feasibility and safety of adding canakinu-
mab and spartalizumab to standard of care chemotherapy in first line metastatic PDA
and established the recommended Phase II/III dose. This novel 4 drug combination will
be tested in a randomized Phase II/III study through the Precision Promise clinical trial
network. Preliminary correlative and efficacy data will be reported. Clinical trial
information: NCT04581343. Research Sponsor: Pancreatic Cancer Action Network.,
Pharmaceutical/Biotech Company.
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Neoadjuvant and adjuvant antitumor vaccination alone or combination with
PD1 blockade and CD137 agonism in patients with resectable pancreatic
adenocarcinoma. First Author: Thatcher Ross Heumann, Department of
Medical Oncology, The Sidney Kimmel Cancer Center at Johns Hopkins,
Cancer Convergence Institute, Bloomberg-Kimmel Institute, Baltimore,
MD
Background: Utilizing a vaccine that induces and activates host effector T cells and co-adminis-
tering it with immune modulating agents that enhance anti-tumor T cell activity is a potential
strategy for overcoming pancreatic adenocarcinoma’s (PDA) resistance to immunotherapy. Our
prior clinical trial demonstrated a GM-CSF-secreting, allogeneic tumor cell vaccine (GVAX) in-
creases infiltrating CD8+ T cells in PDA. Follow up preclinical work demonstrated therapeutic
synergy between GVAX and PD-1inhibition (PD1) with efficacy further enhanced by CD137 ag-
onism (CD137).Methods: This was a 3-arm trial of neoadjuvant & adjuvant GVAX-based therapy
in resectable (r) PDA patients (pts). Adults with clinically resectable, untreated PDA were en-
rolled in 1 of 3 study treatments: Arm A (GVAX alone), Arm B (GVAX + PD1 [Nivolumab]), or
arm C (GVAX + PD1 + CD137 [Urelumab]). Treatment was given as follows: Day 1 - Cyclophos-
phamide 200mg/m2 IV (All Arms), Nivolumab 480mg IV (Arms B, C), Urelumab 8mg IV (Arm
C); Day 2 – GVAX ID (All Arms). Pts were treated at 3 timepoints: 1) once 2 weeks prior to sur-
gery; 2) once post-surgical recovery prior to standard of care adjuvant chemotherapy (SOC); 3)
every month (up to 4 mo) following completion of SOC (if disease-free). SOC regimes included
(m)FOLFIRINOX, Gem +/- Cap/NAB-Paclitaxel. The study was powered for a primary biologic
endpoint: treatment-related change in intratumoral CD8+CD137+ T cells. Clinical endpoints
included disease-free survival (DFS: time from surgery to recurrence), overall survival (OS: time
from surgery to death), and safety. Results: 38 pts (N = 15 [Arm A], N = 13 [Arm B], N = 10
[Arm C]) were eligible for efficacy analysis (had R0/R1 resection) and 45 pts (N = 17 [A], N =
17 [B], N = 11 [C]) were eligible for safety analysis (had ≥1 dose of study treatment). Demo-
graphics, surgical pathology features, and SOC durations were similar in all Arms. At median
follow up of 23 mo [A], 26 mo [B], and 22 mo [C], median DFS (95% CI) was 14.82 mo (6.0,
NA), 16.23 mo (7.49, NA) and not reached (16.33, NA) for Arms A, B, C, respectively. There
was no DFS benefit to adding PD1 compared to GVAX alone (HR 0.98 [95% CI 0.42, 2.27],
p = 0.96). Combination CD137 + PD1 + GVAX was associated with marginally significant im-
proved DFS compared to GVAX alone (HR 0.38 [95%CI 0.12, 1.19], p = 0.097) and GVAX +
PD1 (HR 0.38 [95%CI 0.12, 1.21], p = 0.103). Median OS (95% CI) was 25.0 mo (18.8,
NA), 26.4 mo (20.3, NA), and not yet reached for Arms A, B, C, respectively. There were no se-
rious adverse events. In Arm C, 1 pt had grade 3 rash that delayed treatment and there was 1
instance of grade 2 AST/ALT elevation. The biologic endpoint will be reported at the meeting.
Conclusions: Despite a small sample size, combining GVAX with dual immune-targeting of PD-1
blockade and CD137 agonism was safe and may enhance DFS in rPDA pts treated in the peri-
operative and post-adjuvant settings. Clinical trial information: NCT02451982. Research
Sponsor: Bristol-Myers Squibb (Rare Disease Program Grant)., U.S. National Institutes of
Health.
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Preliminary results of a phase 1 study of sea-CD40, gemcitabine, nab-
paclitaxel, and pembrolizumab in patients with metastatic pancreatic ductal
adenocarcinoma (PDAC). First Author: David Lawrence Bajor, University
Hospitals Seidman Cancer Center, Case Comprehensive Cancer Center,
Case Western Reserve University, Cleveland, OH
Background: SEA-CD40 is an investigational nonfucosylated IgG1 monoclonal agonistic anti-
body targeted to CD40, expressed on antigen-presenting cells. SEA-CD40 binds with in-
creased affinity to FccRIIIa resulting in enhanced effector function and CD40 agonism,
allowing amplification of immune stimulation and antitumor activity. PDAC can be treated
with gemcitabine + nab-paclitaxel (GnP), often with poor survival. Combining chemothera-
peutic agents with SEA-CD40 could facilitate robust antigen release and amplified presenta-
tion to CD8+ T cells. In preclinical models, the combination of SEA-CD40 and
chemotherapy resulted in significant antitumor activity which is further enhanced with anti-
PD1 treatment. We present data from an ongoing Phase 1 study (SGNS40-001) in a PDAC
cohort evaluating the combination of SEA-CD40, GnP, and pembrolizumab (pembro). Meth-
ods: Patients (pts) ≥18 years old with untreated metastatic PDAC and Eastern Cooperative
Oncology Group performance scores of 0 or 1 were enrolled. GnP were administered on Days
1, 8, and 15 of each 28-day cycle with 10 or 30 lg/kg SEA-CD40 IV on Day 3. Pembro was
administered every 42 days starting on Day 8. Results: As of July 9, 2021, 61 pts were
treated: 40 and 21 pts at 10 and 30 lg/kg SEA-CD40, respectively. Minimum follow-up
was 5 months. The most frequent treatment-emergent adverse events (TEAEs) are shown in
Table. 5 (8%) pts experienced an AE leading to treatment (tx) discontinuation (3 and 2 in
10 and 30 lg/kg SEA-CD40 dose, respectively), 35 (57%) pts experienced a serious TEAE
(22 and 13 pts in 10 and 30 lg/kg, respectively). Two tx-related deaths occurred: colitis at-
tributed to pembro, and septic shock attributed to GnP. Pts had transient increases in circu-
lating cytokines and chemokines associated with immune activation and trafficking as well
as increases in markers of activation on peripheral NK cells and T cells. Conclusions: The
combination of SEA-CD40 + GnP + pembro demonstrated a tolerable safety profile. Evi-
dence of immune activation was observed, consistent with the proposed mechanism of ac-
tion. Follow-up for response and survival are ongoing. Clinical trial information:
NCT02376699. Research Sponsor: Seagen Inc.

Summary of most frequent TEAEs (≥50% of pts) (SEA-CD40 + GnP + pembro).

10 lg/kg
(n=40)

30 lg/kg
(n=21)

Overall
(n=61)

Preferred Term Any grade Grade≥3 Any grade Grade≥3 Any grade Grade≥3
Fatigue 31 (78%) 7 (18%) 17 (81%) 4 (19%) 48 (79%) 11 (18%)

Nausea 26 (65%) 1 (3%) 18 (86%) 1 (5%) 44 (72%) 2 (3%)

Neutropenia 26 (65%) 23 (58%) 15 (71%) 14 (67%) 41 (67%) 37 (61%)

Infusion related reaction 23 (58%) 4 (10%) 16 (76%) 1 (5%) 39 (64%) 5 (8%)

Chills 24 (60%) 0 14 (67%) 0 38 (62%) 0

Diarrhoea 23 (58%) 5 (13%) 13 (62%) 4 (19%) 36 (59%) 9 (15%)

Pyrexia 22 (55%) 1 (3%) 13 (62%) 1 (5%) 35 (57%) 2 (3%)

560 Rapid Abstract Session and Poster Session

Randomized phase III study of sintilimab in combination with modified
folfrinox versus folfrinox alone in patients with metastatic and recurrent
pancreatic cancer in China: The CISPD3 trial. First Author: Qihan Fu,
Department of Medical Oncology, The First Affiliated Hospital, Zhejiang
University School of Medicine, Hangzhou, China
Background: FOLFIRINOX or modified FOLFIRINOX (mFFX) is the standard of care for
the first line treatment of metastatic pancreatic adenocarcinoma (PDAC). However, the
prognosis still remains poor, novel treatment options are urgently need. Sintilimab, a
human IgG4 monoclonal antibody that binds to programmed cell death receptor-1
(PD-1), has shown remarkable efficacy in various cancers. We designed the CISPD3-tri-
al in China, aimed to determine the efficacy and safety of the combination of Sintilimab
and mFFX for metastatic or recurrent PDAC. Methods: In this single center, randomized,
open-label, phase 3 trial, we enrolled patients with metastatic or recurrent PDAC to
compare the efficacy and safety of Sintilimab combined with mFFX versus mFFX alone
as first-line or second-line therapy. Patients eligible were randomly assigned (1:1) to
Sintilimab (200 mg every 3 weeks) plus mFFX (irinotecan 85 mg/m2, oxaliplatin 68
mg/m2 followed by 5-FU 2400 mg/m2, every 2 weeks) or mFFX. The primary endpoint
was overall survival (OS), secondary endpoints included progression free survival (PFS),
objective response rate (ORR), disease control rate (DCR) and safety. This study is regis-
tered with ClinicalTrials.gov, NCT03977272. Results: From March 2019, to Dec 2020,
110 patients were enrolled and randomized to Sintilimab plus mFFX (n = 55) or mFFX
(n = 55). 85.5% Patients had metastatic disease and 14.5% had recurrent disease,
7.3% Patients had previous first-line chemotherapy. The baseline characteristics of the
subjects in these two arms were comparable. The median follow-up time for OS was
21.3 months (IQR 15.9-25.0) in Sintilimab plus mFFX group and 19.6 months (15.5-
25.1) in mFFX group. The median OS was similar between Sintilimab plus mFFX (10.9
months) and mFFX arm (10.8 months) with HR = 1.083 (95% CI 0.6843 to 1.690).
Median PFS was 5.9 months in Sintilimab plus mFFX arm and 5.73 months in mFFX
arm (HR 0.9324, 95% CI, 0.6158 to 1.412). The ORR was 50% in the Sintilimab plus
mFFX arm versus 23.9% in the mFFX arm (P = 0.010). The most common AE of Grade
≥ 3 are neutropenia (58.5% in the Sintilimab plus mFFX group vs. 44.4% in mFFX
group), thrombocytopenia (17.0% vs. 11.1%), anemia (13.2% vs. 13.0%), vomiting
(13.2% vs. 11.1%), increased aminotransferase (11.3% vs. 5.6%). 22.6% immune-re-
lated adverse events (irAEs) and 5.7% irAEs of grade ≥ 3 were observed in Sintilimab
plus mFFX arm. The most common irAEs were pulmonary adverse event (13.2%) with 3
(5.7%) patients grade ≥ 3, among which 1 (1.8%) death was considered to be treat-
ment-related. No new safety signals were identified. Conclusions: The addition of Sintili-
mab to mFFX improved ORR in advanced PDAC patients significantly, however no
superior OS and PFS were observed. Toxicity was manageable. These data suggest that
combined PD-1 blockade may expand the benefit of chemotherapy in PDAC. Clinical
trial information: NCT03977272. Research Sponsor: None.
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Machine learning for tracking planned versus delivered dose in pancreas
SBRT. First Author: James Janopaul-Naylor, Department of Radiation
Oncology at Winship Cancer Institute at Emory University, Atlanta, GA
Background: Cone-beam CT (CBCT) used for daily image guidance in pancreatic stereo-
tactic body radiotherapy (SBRT) is fraught with imaging artifacts leading to poor visuali-
zation of target and avoidance structures. Machine learning methods can be used to
generate synthetic CT (sCT) images from CBCT to eliminate imaging artifacts. We
sought to compare planned versus delivered radiation dose to luminal GI organs at risk
(OARs) during pancreas SBRT using sCT. Methods: Previously treated patients from a
single institution were eligible if treated with 5 fractions of pancreas SBRT using daily
CBCT and inspiration breath hold. CBCT-based sCT was generated for each treatment
fraction using our previously reported cycleGAN technique. Physicians manually con-
toured GI OARs (stomach, duodenum, and bowel [remaining small bowel and large bow-
el]) on sCTs. Rigid online registration from treatment was used to re-calculate the
delivered dose on each sCT. Fractional delivered dose to OARs was compared to
planned dose and dose constraints with descriptive statistics. Max dose to 1cc or 20cc
of an OAR was defined as D1cc and D20cc respectively. Results: 7 patients and 35 cu-
mulative SBRT CBCT datasets were included. The median SBRT cumulative dose was
8 Gy x 5 fractions (40 Gy total). Each GI OAR was constrained per fraction to D1cc < 7
Gy (cumulative D1cc < 35 Gy) and D20cc < 4 Gy (cumulative D20cc < 20 Gy) during
SBRT planning. Table shows the estimated OAR delivered doses on each sCT compared
to planned doses and dose constraints. Each patient had at least 1 fraction that ex-
ceeded a planned GI OAR dose; 2 patients had delivered dose to 1cc of duodenum ex-
ceeding constraint for all 5 fractions. After a median follow-up of 9 months (range 5-
34), there were 2 CTCAE Grade 1 and no Grade 2+ GI toxicity events possibly or likely
related to SBRT. Conclusions: Physician contouring and dose calculation using CBCT-
based sCT was feasible. Estimated delivered doses of pancreas SBRT generally exceed
planned doses. Further study of sCT in pancreas SBRT is warranted for improved locali-
zation, dose calculation, and adaptive radiotherapy. Research Sponsor: None.

Structure
Mean Planned Single
Fraction Dose (Gy)

Median % Difference Delivered
vs Planned

Fractions Exceeding
Planned Dose

Fractions Exceeding
Constraint

Duodenum D1cc 4.2 +19% 28/35 16/35

D20cc 2.2 +7% 21/35 0/35

Stomach D1cc 2.8 -3% 17/35 8/35

D20cc 1.2 +25% 22/35 0/35

Bowel D1cc 3.5 +15% 26/35 9/35

D20cc 2.1 +21% 28/35 2/35
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Randomized phase II trial of neoadjuvant chemotherapy with modified
FOLFIRINOX versus modified FOLFIRINOX and PD-1 antibody for borderline
resectable and locally advanced pancreatic cancer (the CISPD-4 study). First
Author: Yiwen Chen, Department of Hepatobiliary and Pancreatic
Surgery, The First Affiliated Hospital, Zhejiang University School of
Medicine, Hangzhou, China

Background: Neoadjuvant chemotherapy is recommended for BRPC and
LAPC planned resection. PD-1 antibody alone was failed in advanced pan-
creatic cancer, but chemotherapy combined with PD-1 antibody are promis-
ing. Methods: This is a randomized, controlled, open-label phase II study
including patients with BRPC or LAPC. Modified FOLFIRINOX (mFFX) is
used as neoadjuvant chemotherapy. Patients will be randomly allocated into
two groups: mFFX group and mFFX plus PD-1 antibody group (PD-1 group).
Imaging evaluation will be discussed by the MDT. Surgical resection will be
performed if the MDT confirms the resectability. (NCT03983057). Results:
From March 4, 2019 to August 1, 2021, 146 patients (62 BRPCs and 84
LAPCs) were enrolled. 115 patients received at least four cycles of therapy.
In PD-1 group, irAEs happened in seven patients (9.7%), including rash
(3 patients, Grade 1), hepatic AE (2 patients Grade 3, 1 patient Grade 2),
renal AE (2 patients, Grade 2), and hyperglycemia (2 patients). Radiological
PR were noted in 13.3% patients in mFFX group, and 26.9% in PD-1
group. For BRPC patients, the radiological PR was 13.0% and 36.3%, re-
spectively. The resection rate was similar in two groups (47.4% and
51.7%). R0 resections were performed in 70.3% and 86.6% patients, re-
spectively. For LAPC patients, PD-1 group has a higher resection rate
(37.1% vs. 48.0%). The survival data are not mature at present. Conclu-
sions:Modified FOLFIRINOX plus PD-1 antibody is feasible and well-tolerat-
ed for BRPC and LAPC patients. The study will be continued and the
detailed data will be reported. Clinical trial information: NCT03983057.
Research Sponsor: key clinical study foundation of the First Affiliated Hospi-
tal, Zhejiang University School of Medicine.
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A phase I study of pharmacokinetic (PK)-driven sequential dosing of
rucaparib (RUB) with irinotecan liposome (nal-IRI) and fluorouracil (5FU) in
metastatic gastrointestinal (mGI) and pancreas (PANC) cancers. First
Author: Wen Wee Ma, Division of Medical Oncology, Mayo Clinic,
Rochester, MN
Background: RUB is an oral PARP1,2,3 inhibitor that demonstrated efficacy in patients
(pts) with ovarian and prostate cancers harboring deleterious BRCA mutations. RUB ex-
erts synergistic anti-tumor effect with IRI preclinically though the combination has over-
lapping toxicities. We previously published on the population PK of nal-IRI (Adiwijaya,
Ma et al, Clin Pharm Ther 2017). We conducted a phase I study to evaluate a novel se-
quential dosing of RUB with nal-IRI/5FU in mGI cancer pts. Methods: Eligible pts had
incurable mGI cancer previously received > 1 line of therapy (rx), ECOG PS 0-1, had
RECIST measurable disease, adequate organ reserves and not received IRI for metastat-
ic disease. Previous PARPi rx was excluded. The endpoints included dose limiting toxic-
ity (DLT), maximum tolerated dose (MTD) and toxicity profile. The dose escalation
utilized the 3+3 design. RUB was given oral bid on Day 4 to 13 and 18 to 27 with nal-
IRI i.v. and 5FU i.v. 2400 mg/m2 over 46 hr on Day 1 and 15, every 28 day. Planned
dose levels were RUB 400 mg/nal-IRI 50 mg/m2 (DL1), 400 mg/70 mg/m2 (DL2) and
600 mg/70 mg/m2 (DL3). Adverse events (AEs) were scored per CTCAE v4.03. Molecu-
lar profile was evaluated by CLIA-certified NGS testing. Results: Eighteen pts including
11 colorectal (CRC), 6 PANC, 1 gastroesophageal (GE) were enrolled and 12 were
evaluable for DLTs. DL2 was not tolerable (DLT: G3 diarrhea, nausea and vomiting) and
DL2A was added (RUB 600 mg/nal-IRI 50 mg/m2). DL2A enrolled 6 pts with no DLT
and was determined as the MTD. Of DLT-evaluable pts, G3 and worse treatment-related
AEs from all cycles were diarrhea (33%), fatigue (25%), leukopenia (25%), neutropenia
(25%), anemia (8%) and nausea (8%). Four of 12 response evaluable pts had partial re-
sponse: 2 CRC (1 had ATM mut), 1 PANC (ATM mut), 1 GE (BRCA2 mut) whilst 3 res-
ponders previously had platinum (PLA). Five pts had stable disease beyond 16 weeks
(range 18.9 to 100.7 weeks), and all had prior PLA. Conclusions: The study successfully
determined the MTD of RUB in combination with nal-IRI and 5FU. Encouraging efficacy
was observed in PLA-treated mGI cancers including responses in those harboring ATM
and BRCA alterations. The study is proceeding to evaluate the efficacy of the combina-
tion in metastatic pancreas cancer pts with and without BRCA1/2 or PALB2 alterations.
Clinical trial information: NCT03337087. Research Sponsor: Ipsen, Clovis Oncology.
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A phase II study of niraparib and dostarlimab with radiation in patients with
metastatic pancreatic cancer. First Author: Aparna Raj Parikh,
Massachusetts General Hospital Cancer Center, Boston, MA
Background: PARP inhibitors have activity as monotherapy in BRCA1/2 mutated meta-
static pancreatic cancer; however, several other genes and associated proteins exist in
the homologous recombination repair (HRR) pathway promoting resistance to chemo-
therapy and radiation-induced damage. Tumors with HRR deficiency have an impaired
ability to repair themselves and are susceptible to PARP inhibition, but ionizing radia-
tion can also induce DNA breaks. Ongoing research suggests that PARP inhibitors may
cause radio-sensitization and may also enhance sensitivity to immunotherapy. We con-
ducted a phase 2 study of niraparib and dostarlimab with radiation in a biomarker unse-
lected PDAC population given PARP inhibitors’ immunomodulatory and radiosensitizing
effects. Methods: In this open-label, single-arm, phase-2 study, eligible patients had
histologically confirmed MSS PDAC, ECOG PS 0-1, and progressed on at least one line
of jm. Treatment consisted of niraparib 200 mg daily on a 21-day cycle, dostarlimab
500 mg every 3 weeks every 4 weeks for the first four doses, then 1000 mg every 6
weeks, and 3 fractions of 8 Gy at Cycle 2. Treatment continued until progressive dis-
ease, discontinuation, or withdrawal. The primary endpoint was DCR by RECIST 1.1
with radiological evaluations every 3 months. Secondary endpoints included DCR by ir-
RECIST, PFS, OS, and safety. Responses were defined as disease control outside the ra-
diation field. We obtained serial tumor biopsies, including pre-treatment. A two-stage
design was used, requiring disease control in at least one of the first 15 patients before
proceeding to the full accrual of 25 patients. Intention to treat analysis included all pa-
tients receiving at least one dose of any study agent. Results: We enrolled and treated
15 pts (median age 60 years [range 37-77], 53% male) from 08/2020 to 05/2021.
Overall, DCR was 0/15 (95% CI: 0-22%), median PFS was 1.6 months (95% CI: 1.1-
2.7), and median OS 3.1 months (95% CI: 1.5-7.7). Among 27 treatment-related seri-
ous adverse events, 15 (56%) were grade 3, including decreased CD4 lymphocytes,
thrombocytopenia, anemia, and fatigue being the most common. Conclusions: The com-
bination of niraparib and dostarlimab with radiation did not meet the pre-specified crite-
ria for expansion to full accrual. Further analyses of dose intensity in this heavily
pretreated and evaluation of in-field responses are underway. Further investigation of
the combination with biomarker selection is warranted. Clinical trial information:
NCT04409002. Research Sponsor: GSK.
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Neoadjuvant gemcitabine, docetaxel, and capecitabine results in comparable
surgical outcomes to modified FOLFIRINOX in patients with pancreatic
ductal adenocarcinoma who also receive radiation: A single institution
experience. First Author: Winston Wong, Columbia University Medical
Center, New York, NY
Background: Pancreatic ductal adenocarcinoma (PDAC) has a dismal prognosis with a
minority of patients (pts) eligible for curative resection. Currently, systemic treatment
options for down-staging pts with borderline resectable or locally advanced PDAC is ex-
trapolated from the metastatic setting and modified FOLFIRINOX (FFX) +/- radiation
(RT) is the most widely used regimen. Herein, we report the outcomes of combination
gemcitabine, docetaxel, and capecitabine (GTX) +RT as compared to FFX +RT in the
neoadjuvant (NA) setting via a single institution retrospective cohort review. Methods:
We retrospectively reviewed the outcomes of pts with PDAC who underwent surgical re-
section at Columbia University Irving Medical Center (CUIMC) between 2011-2020.
We evaluated demographics, treatment, clinical, surgical, and pathological outcomes.
Statistical analysis includes Kaplan-Meier analysis and paired t-tests. Results: We re-
viewed 717 pts who underwent surgical resection at CUIMC of which 227 pts were con-
firmed to have received NA chemotherapy. Of those 227 patients, 133 pts also received
RT. In total, 39 pts received GTX+RT and 42 pts received FFX+RT. Median age at diag-
nosis of pts who received NA GTX+RT or FFX+RT was 65 and 63 years, respectively. All
pts were AJCC stage III at diagnosis and ECOG 0 or 1. There was a significantly greater
percentage of pts who achieved R0 resection after GTX+RT as compared to FFX+RT, 35
(89.7%) vs 29 (69.0%), respectively (p=0.022). Significantly more pts achieved N0
lymph node status after GTX+RT as compared to FFX+RT, 29 (74.4%) vs 22 (52.4%),
respectively (p=0.041). No statistically significant difference was detected in recur-
rence-free survival (RFS) or median overall survival (mOS) in pts who received GTX+RT
and achieved R0 resection as compared to FFX+RT. See Table for summary. Conclu-
sions: GTX appears to be a viable and active NA regimen in Stage III PDAC. In our small
cohort study, more patients who received GTX+RT achieved R0 resection and N0 status
as compared to FFX+RT. No difference in survival was detected but this may be due to
inadequate power or choice of subsequent therapies. Larger prospective studies evaluat-
ing GTX+RT as an alternative treatment in the NA setting are warranted. Research
Sponsor: None.

Systemic Treatment +
RT

R0 resection
rate N0 LN status

mOS
(p=0.5)

RFS
(p=0.5)

OS in pts with R0
resections
(p=0.7)

RFS in pts with R0
resections
(p=0.7)

FFX 69.0%
(n=29)

52.4%
(n=22)

2.71
(n=42)

1.49 2.71 (n=29) 1.63

GTX* 89.7%
(n=35)

74.4%
(n=29)

3.02
(n=39)

1.55 3.02 (n=35) 2.12

*Hazard ratio of death of 0.81 (0.44-1.50) when compared with FFX (p=0.5).

566 Poster Session

A pilot study of liposomal irinotecan plus 5-FU/ LV combined with paricalcitol
in patients with advanced pancreatic cancer which progressed on
gemcitabine-based therapy. First Author: Patrick Grierson, Siteman Cancer
Center, Washington University School of Medicine, St. Louis, MO
Background: 5-FU-based chemotherapy is the standard of care for patients with ad-
vanced pancreatic cancer progressed on gemcitabine-based therapy. Based on the NA-
POLI-1 study, liposomal irinotecan and 5-FU/LV is currently an FDA-approved regimen
in this setting with median progression free survival (mPFS) 3.1 months, median overall
survival (mOS) 6.1 months and ORR 16%. In pancreatic cancer mouse models, vitamin
D was shown to remodel the desmoplastic stroma and when combined with chemothera-
py significantly improved animal survival. Methods: We conducted a pilot study in pa-
tients with advanced pancreatic cancer progressed on gemcitabine-based therapy
treated with 5FU (2,400mg/m2)/LV (400mg/m2)/liposomal irinotecan (70mg/m2) with
paricalcitol in two dose level cohorts: paricalcitol 75mcg IV on day 1 weekly (N = 10,
dose level 1) or 7mcg/kg IV on day 1 weekly (N = 10, dose level 2). The primary end-
point was the occurrence of grade 3 and 4 toxicities. Dose-limiting toxicities (DLT) were
assessed during cycle 1. Secondary endpoints include objective response rate (ORR),
progression-free survival (PFS) and overall survival (OS). Results: Between 8/29/2019 to
5/6/2021, a total of 20 patients were enrolled in the study. No DLTs or grade 4 adverse
events were observed in either paricalcitol cohort. The most common toxicities were gas-
trointestinal (nausea, diarrhea), fatigue and anemia and were similar in both cohorts.
Only one grade 3 adverse event was possibly due to paricalcitol (spinal fracture). 2/10
patients experienced an objective response, one of which was confirmed. Median follow
up was 6.1 months. At the time of analysis, one patient remains on liposomal irinotecan
and 5-FU/LV and mPFS of all patients is 3.57 months and mOS is 6.15 months. The
mPFS is 3.55 months for dose level 1 and 5.34 months for dose level 2 (p = 0.3). The
mOS is 6.15 months for dose level 1 and 6.66 months for dose level 2 (p = 0.4). Con-
clusions: Administration of paricalcitol in combination with liposomal irinotecan and 5-
FU/LV is well tolerated in patients with advanced pancreatic cancer, however does not
appear to improve response rate or survival outcomes. Correlative analyses are ongoing.
Clinical trial information: NCT03883919. Research Sponsor: Ipsen.
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567 Poster Session

“Super massive” intrahepatic cholangiocarcinoma: Potential role of radiation
therapy. First Author: Joseph Abi Jaoude, The University of Texas MD
Anderson Cancer Center, Houston, TX

Background: Intrahepatic cholangiocarcinoma (ICC) is a cancer of the bile
ducts within the liver. Most patients have unresectable disease and die of
tumor-related liver failure (TRLF); prior data suggest that radiation therapy
(RT) may play an important role in decreasing TRLF and improving survival.
However, for patients with exceptionally large liver tumors, the role of RT is
uncertain. Here, we present our experience using hypofractionated RT for
so-called “super-massive” ICC (gross tumor volume > 800cc). Methods: We
retrospectively collected data from ICC patients treated at the University of
Texas MD Anderson Cancer Center. We included inoperable patients (both
M0 and M1) who were treated with RT, identified those with a gross tumor
volume of 800cc or more (median: 1,300cc IQR: 900-1,900). We analyzed
overall survival (OS), local and distant recurrence, tumor-related liver failure
(TRLF), and treatment toxicity. Results: A total of 12 patients were included.
The median age was 60 (IQR: 55-67). The average maximal tumor diameter
was 14.1cm (IQR: 12.6-15.8). All but 1 patient received pre-RT systemic
therapy. Eight patients (67%) were treated with IMRT, and 4 patients
(33%) with proton RT. RT was delivered to a median of 67.5Gy (IQR: 60-
73.1) over 15 fractions. At a median follow up of 17.4 months, 5 patients
were still alive (2-year OS: 41.7%). Median OS, local recurrence, and dis-
tant metastasis from RT were 20.0, 20, and 11.3 months, respectively. Two
patients (16.7%) died from TRLF. No grade 2 or higher toxicities were not-
ed. No radiation-induced liver toxicity was present. Conclusions: Hypofrac-
tionated RT was safe and showed promising clinical outcomes for patients
with “super massive” inoperable ICC, compared to historical data. Future
studies are still needed to better assess the role of RT in this patient popula-
tion. Research Sponsor: None.

568 Poster Session

Phase II study of SHR-1701 combined with famitinib in the treatment of
advanced pancreatic cancer or biliary tract cancer. First Author: Jing Xie,
Fudan University Shanghai Cancer Center, Shanghai, China
Background: Pancreatic cancer (PC) and biliary tract cancer (BTC) are highly malignant
cancers with limited treatment (tx) options. SHR-1701 is a novel bifunctional anti-PD-
L1/TGF-bRII agent. Famitinib is a multitargeted tyrosine kinase inhibitor (TKI). Many
studies have proved the mutually enhanced effect of anti-angiogenesis and ICI therapy
in multiple tumours. Herein, we reported the safety and efficacy of SHR-1701 in combi-
nation with famitinib in advanced PC and BTC patients (pts) who have failed previous
standard tx. Methods: This is an ongoing single-site, exploratory phase II study. PC or
BTC pts who have failed ≥1 prior therapy would be enrolled into PC or BTC cohort, and
received SHR-1701 plus famitinib until disease progression or unacceptable toxicity.
SHR1701 would be intravenously given at a fixed dose of 30mg/kg q3w. Famitinib was
initially given at a dose of 20mg/d. Dose reduction of famitinib to 15mg was allowed if
it was intolerable. The primary endpoint was objective response rate (ORR) as per RE-
CIST v1.1. Simon’s two-stage minimax design was used in this trial. For each cohort, if
≥2 responses are observed among 15 patients in stage I, the study will proceed to full
accrual. Results: Up to 15 Sep 2021, 15 pts and 9 pts were enrolled in PC and BTC co-
horts respectively. The baseline data are shown in the table. Of 15 evaluable pts in PC
cohort, one had complete response, one had partial response (PR), 6 pts had stable dis-
ease (SD). The ORR and DCR were 13% and 53%, respectively. The first stage of PC co-
hort had a sufficient response rate to meet full enrollment. Among 8 evaluable pts in
BTC cohort, one had PR (tumor shrinkage > 80%), 4 had SD. The ORR and DCR were
13% and 63%, respectively. 22 pts (92%) experienced treatment-related adverse
events (TRAEs). The most frequently reported TRAEs (any grade) were proteinuria
(58%), hypertension (42%), and blood urine present (42%). The incidence of Grade 3
TRAEs was 33%, among which the most common ones were hypertension (8%), and
bilirubin conjugated increased (8%). No grade 4/5 TRAEs were reported. Conclusions:
SHR-1701 plus famitinib showed encouraging activity with manageable safety in pts
with advanced PC or BTC. Enrollment is ongoing and updated data will be presented.
Clinical trial information: ChiCTR2000037927. Research Sponsor: None.

Characteristics PC cohort (n = 15) BTC cohort (n = 9)

Median age (range), years 62 (50-66) 54 (45-68)

Females, n (%) 6 (40%) 8 (89%)

Median ECOG PS 1 1

Median prior lines of tx (range) 2 (1-4) 1 (1-2)

569 Poster Session

Multi-institutional outcomes of patients aged 75 years and older with
pancreatic ductal adenocarcinoma treated with ablative 5-fraction
stereotactic magnetic resonance image-guided adaptive radiation therapy
(SMART). First Author: Michael David Chuong, Department of Radiation
Oncology, Miami Cancer Institute, Baptist Health South Florida, Miami,
FL
Background: Dose escalated radiation therapy (RT) may improve long-term clinical out-
comes compared to standard radiation dose for patients with initially inoperable pancre-
atic ductal adenocarcinoma (PDAC). Favorable outcomes have recently been reported of
ablative stereotactic magnetic resonance image-guided adaptive radiation therapy
(SMART) delivered in 5 fractions. The appropriateness of ablative SMART inoperable
PDAC patients with advanced age (>75 years) is not well understood. Methods: A retro-
spective analysis was performed of inoperable non-metastatic PDAC patients aged 75
year or older treated on a 0.35T-MR Linac at two institutions. Patients were excluded
who did not have at least 3 months follow up after SMART. Fiducial markers were not
used. Treatment delivery was typically in breath hold. Most (65.3%) were treated to
gross disease only without elective coverage. On-table adaptive replanning was per-
formed for each fraction if needed, primarily to account for interfraction anatomic
changes and ensure all organ-at-risk (OAR) constraints were met. Treatment response
was defined using RECIST 1.1 criteria and CTCAE v5 criteria was used to assess toxici-
ty. Results: 49 patients were evaluated with median age of 81 years (range 75-91).
ECOG performance status (PS) was 0-1 in 89.8%. PDAC was locally advanced
(46.9%), borderline resectable (36.7%), or medically inoperable (16.3%). Median
CA19-9 at diagnosis was 235.8 U/mL. Most received induction chemotherapy
(83.7%), usually gemcitabine/nab-paclitaxel (63.3%) and rarely FOLFIRINOX
(12.2%), for a median 3.2 months. Median prescribed dose was 50 Gy (range, 40-50
Gy). Surgery was performed in 18.4% after a median 10 weeks from SMART, all having
negative margins. Median follow-up was 14 months from diagnosis. Median and 1-year
local control (LC) was 29 months and 88.9%, respectively. Median and 1-year progres-
sion free survival (PFS) was 13 months and 53.8%, respectively. Median and 1-year es-
timated overall survival (OS) was 23 months and 78.9%, respectively. ECOG PS < 2
was the only significant predictor of improved OS on multivariate analysis with a trend
towards significance for induction chemotherapy >3 months. Acute and late grade 3+
toxicity rates were 8.2% and 4.1%, respectively. Conclusions: Ablative 5-fraction
SMART is associated with encouraging long-term LC and OS among elderly patients
with PDAC. This novel treatment strategy is noninvasive, does not require anesthesia, is
remarkably well tolerated among patients with advanced age despite the high prescrip-
tion dose, and therefore should be strongly considered especially among older patients
who have limited treatment options. Research Sponsor: None.

570 Poster Session

Ciprofloxacin plus gemcitabine-based chemotherapy in patients with
metastatic pancreatic ductal adenocarcinoma: A pilot study of microbiome
manipulation. First Author: Seng Wee Cheo, Department of Haematology-
Oncology, National University Cancer Institute, Singapore, Singapore
Background: Gemcitabine-based chemotherapy is an approved therapy for treatment-
naïve metastatic pancreatic ductal adenocarcinoma (PDAC). Inherent resistance to
gemcitabine inevitably leads to cancer progression and shorter survival. It has been
demonstrated that bacteria are a component of the PDAC tumor microenvironment and
may play a critical role in mediating resistance to chemotherapy. Hence, the coadminis-
tration of an antibiotic to chemotherapy may potentiate antitumour drug responses. We
conducted a pilot study to assess the efficacy and safety of ciprofloxacin plus gemcita-
bine-based chemotherapy in patients with treatment naïve metastatic PDAC. We also
aimed to study gut microbiome changes during treatment with ciprofloxacin. Methods:
This was a single arm study conducted at the National University Cancer Institute, Sin-
gapore. Patients (pts) with histologically confirmed metastatic PDAC were treated with
nab-paclitaxel (125 mg/m2) and gemcitabine (1000 mg/m2) on days 1, 8, and 15 every
4 weeks, in combination with oral ciprofloxacin 500 mg twice daily. Treatment was con-
tinued until disease progression or intolerable toxicity. DNA extraction, 16S rRNA am-
plification and sequencing for bacteria were performed on pre- and post-treatment stool
samples. Primary endpoint of this study was response rate and safety of the treatment
combination. Secondary endpoints included progression free survival (PFS), overall sur-
vival (OS) and microbiome changes after treatment with ciprofloxacin. Results: From
Mar 2019 – Feb 2021, 8 pts were recruited. Median age was 71 years old. Best re-
sponse was stable disease in 5 (62.5%) pts and 3 pts had progressive disease (PD). Me-
dian PFS and OS were 4.3 and 15.4 months, respectively. 2 pts developed grade 4
neutropenia and 1 pt had grade 3 febrile neutropenia. Rash was common with 50% of
pts developed grade 1/2 rash. No additional toxicities from ciprofloxacin were observed.
Preliminary stool analysis showed significant differences in individual bacterial strains
across all timepoints in the PD vs. SD groups. There was also an increased abundance
in gammaproteobacteria resistant to ciprofloxacin treatment in pts with PD. Conclusions:
Gemcitabine-based chemotherapy plus ciprofloxacin demonstrated clinical activity and
acceptable safety profile in PDAC. Our study also highlighted that gut microbiome may
play a critical role in mediating resistance to chemotherapy. Clinical trial information:
NCT04523987. Research Sponsor: National University of Singapore iHealthtech Mi-
crobiome in Health, Disease and Ageing Research Grant.
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571 Poster Session

Can stereotactic ablative radiotherapy for oligometastatic pancreatic cancer
help avoid perpetual chemotherapy and improve outcomes? First Author:
Ahmed Elamir, University of Texas Southwestern, Dallas, TX
Background: The oligometastatic state is increasing recognized and improved outcomes
after local regional therapies have been observed in many malignancies, however there
is a paucity of data on outcomes of patients with limited extent pancreatic ductal adeno-
carcinoma (PDAC). We hypothesize oligometastatic pancreatic cancer (OPanc) with 1-5
metastases would benefit from stereotactic ablative radiotherapy (SABR) to all active
sites of disease, can improve outcome, and offer time off chemotherapy. Here in, we re-
port our institutional experience of treating OPanc with SABR to evaluate the outcome
and feasibility of the approach and compare outcomes with other institutional cohorts.
Methods: A retrospective review was conducted on patients with stage IV PDAC who re-
ceived SABR after noted to have OPanc. Patients with a histological diagnosis of PDAC,
number of metastases ranging between 1-5, and who received SABR to all active dis-
ease at time of treatment were included. We identified a comparable group of 16 pa-
tients with similar metastatic burden but did not receive SABR. Overall survival and
time off chemotherapy were evaluated in addition to assessment of each patients’ dis-
ease course. Results: Fourteen patients met the inclusion criteria. Five patients had me-
tastases confined to lung only and nine to the liver only. Median baseline CA 19-9 was
105 U/mL (range < 1, 921 U/mL). Eight patients had metachronous OPanc diagnosis.
SABR was delivered to 22 metastatic tumors. Median progression free and overall sur-
vivals were 25 and 12.8 months, and 46 and 14.5 months for the SABR treated and
the chemotherapy cohorts respectively. A total of 85.7% of patients that received SABR
had a chemotherapy treatment break of greater than 6 months. Conclusions: Manage-
ment of OPanc (1-5 lesions) with SABR as local regional therapy could improve out-
comes in this selected population and warrants prospective evaluation. Research
Sponsor: None.

572 Poster Session

A single-center analysis of 30- and 90-day post-pancreatectomy
complications in patients undergoing neoadjuvant radiation with EBRT
versus MRI-guided SBRT. First Author: Mariam Saad, Henry Ford
Pancreatic Cancer Center, Department of Surgery, Henry Ford Hospital,
Detroit, MI
Background: Stereotactic MRI -guided adaptive radiation therapy (SMART) is being investigated
for enhanced efficacy in locally advanced, borderline resectable and medically inoperable pancre-
atic cancer. Traditionally, conventionally fractioned chemoradiation (EBRT) has been used for op-
erable patients. We sought to evaluate whether there would be differences in surgical
complications and outcomes in the 30- and 90- day postoperative period in patients who received
either neoadjuvant EBRT or SMART followed by definitive surgery.Methods: A retrospective single-
center analysis of patients with either resectable, borderline resectable or locally advanced tumors
of the pancreas or duodenum, treated with neoadjuvant radiation and surgical management be-
tween 2014 and 2021 was performed. Patient demographics and post-surgical complications
were collected and stratified according to both treatment arms. The International Study Group of
Pancreatic Surgery (ISGPS) classifications were used to define and grade postoperative pancreatic
fistula (POPF), delayed gastric emptying (DGE) and postpancreatectomy hemorrhage (PPH). A uni-
variate analysis was done followed by a multivariate analysis. Results: Among the 65 patients
(mean age 62.6 years, 46% female) who underwent definitive surgical intervention, 44 (67.7%)
received EBRT, and 21 (32.3%) received SMART. Baseline characteristics including age, sex,
race, ASA, and Charlson comorbidity index (CCI) scores were found to be similar. On univariate
analysis, PPH was significantly higher in SMART (OR, 6.6; 95% CI, 1.2 to 37.3; p = 0.034). After
adjusting for confounders on multivariate analysis, it appears there is a trend towards higher PPH
in the SMART cohort (p = 0.052). Conclusions: Neoadjuvant SMART followed by definitive surgery
is not associated with worse outcomes in the 30- and 90- day postoperative period vs. neoadjuvant
EBRT. Although there was a trend towards PPH on multivariate analysis, further discussion is war-
ranted involving vascular resection, vascular stents and anticoagulation. Research Sponsor: None.

EBRT (n = 44) SBRT (n = 21) p Value

Age 63.2 + 10.2 61.4 + 6.5 0.406

Female sex 21 (47.7%) 9 (42.9%) 0.713

BMI 25.2 + 3.8 27.7 + 5.2 0.031

Operative time (mins) 372 + 103 380 + 50 0.657

EBL (mL) 319 + 227 418 + 272 0.129

Readmission 30 days 7 (15.9%) 1 (4.8%) 0.201

Readmission 90 days 10 (22.7%) 5 (23.8%) 0.923

POPF 4 (9.1%) 0 (0.0%) 0.296

PPH 2 (4.5%) 5 (23.8%) 0.031

DGE 3 (6.8%) 0 (0.0%) 0.545

Length of stay (days) 8.3 + 2.9 8.6 + 4.2 0.799

Resectability 1.000

Resectable 1 (2.3%) 0 (0.0%)

Borderline 41 (93.2%) 21 (100%)

Locally advanced 2 (4.5%) 0 (0.0%)

573 Poster Session

Pathological outcomes of pancreatic adenocarcinoma (PA) after preoperative
high biological effective dose (BED) magnetic resonance image-guided
radiation therapy (MRgRT). First Author: John Michael Bryant,
Department of Radiation Oncology, H. Lee Moffitt Cancer Center and
Research Institute, Tampa, FL
Background: Pre-operative radiotherapy (RT) for PA has the potential to reduce positive
surgical margin rates and increase pathologic tumor response, which has been associat-
ed with improved survival. Increasing the BED can improve local control and overall sur-
vival for patients with unresectable PA. Use of stereotactic body radiation therapy
(SBRT) to achieve a higher BED has been limited by toxicity to adjacent radiosensitive
structures, but this can be mitigated by MRgRT. We describe our use of MRgRT prior to
potentially curative resection of localized PA.Methods:We performed a single institution
retrospective analysis of all patients with localized PA who received high BED SBRT on
the MR Linac followed by surgical resection with curative intent. Toxicity was evaluated
according to Common Terminology Criteria for Adverse Events, version 5.0. Tumor re-
sponse was evaluated according to the College of American Pathologists tumor regres-
sion grading criteria (CAP-TRG), ranging from CAP 0 indicating pathologic complete
response to CAP grade 3 indicating no response. Ordinal logistic regression model was
used to assess the association between time from RT to surgery and TRG. Follow up in-
cluded MRI or CT scans at least every three months. Results: We analyzed 26 patients
with borderline resectable (80.8%), locally advanced (11.5%), and resectable (7.7%)
tumors who received high BED MRgRT followed by surgical resection. Median age at di-
agnosis was 68 years (34 - 86). Most patients received chemotherapy (80.8%) prior to
RT, with 81% of these receiving FOLFINIRNOX and 19% receiving gemcitabine/nab-
paclitaxel. All patients received MR-guided high BED SBRT to a median dose of 50 Gy
(40 - 50) in 5 fractions. On-table adaptive replanning was performed in 88% of pa-
tients, with 74% having all 5 fractions adapted. No acute grade 2+ toxicity associated
with RT was observed. The median time to resection was 50 days (37 – 115), and the
procedure types included: Whipple (69%), distal (23%), or total pancreatectomy (8%).
The R0 resection rate was 96% and no perioperative deaths occurred within 90 days.
Complete (0) or near-complete (1) pathologic response was observed in 35% of cases
and the time from RT to surgery was positively associated with TRG (R2= 0.22, p =
0.0003). The median follow-up after RT was 16.5 months (3.9- 26.2) during which 9
patients recurred, and 3 patients died of disease. The derived median progression-free
survival from RT was 13.2 months. Conclusions: These initial pathology outcomes fol-
lowing high BED MR-guided SBRT are encouraging and suggest that the time from
SBRT to surgical resection is associated with response. This finding is consistent with
results from other preoperative GI tumor sites and results from prospective studies using
high BED SBRT with MRI guidance in combined modality therapy against PA are eager-
ly awaited. Research Sponsor: None.

574 Poster Session

A phase Ib study of guadecitabine and durvalumab in patients with advanced
hepatocellular carcinoma, pancreatic adenocarcinoma, and biliary cancers.
First Author: Sandra Algaze, University of Southern California, Norris
Comprehensive Cancer Center, Los Angeles, CA
Background: Pancreatic (PC) and biliary cancers (BC) are cold tumors with limited activi-
ty of single agent immune checkpoint inhibitors. DNA methyltransferase inhibitors
(DNMTi) have immunomodulatory effects manifested by upregulation of interferon
pathways and expression of endogenous retroviral signatures. We performed a phase Ib
study of the DNMTi guadecitabine (G) and durvalumab (D) in patients (pts) with hepato-
cellular carcinoma, PC and BC. We report initial results from the PC and BC cohorts.
Methods: This is a phase Ib study to establish the maximum tolerated dose (MTD) of the
combination (dose escalation; 3+3 design) and evaluate the objective response rate
(ORR) in expansion cohorts of PC and BC. G was given at escalating doses of 30 mg/m2
and 45 mg/m2 subQ for 5 days q 28 days. D was given at 1500 mg IV on day 8 of each
cycle. Expansion was started at the MTD. Eligibility criteria included ECOG 0-1, ANC ≥
1,500, platelets > 100,000, albumin ≥ 2.5 g/dL, total bilirubin ≤ 2.5 x upper limit of
normal, failure of ≥ 1 prior line of therapy for advanced disease. Prior anti PD-1/PDL-1
was not allowed. Tumor biopsies were performed during screening and on cycle 3 day 1.
Results: A total of 11 pts were treated in dose escalation; 3 at dose level 1, and 8 (6
evaluable for DLT) at dose level 2. Given lack of dose-limiting toxicities, MTD was the
highest planned dose of G at 45 mg/m2. 24 pts with PC and 23 pts with BC were
treated in dose escalation and expansion. For the PC cohort: median age was 66 (43,
93), 29% female, 67% ECOG 1, and median number of prior therapies 2 (1,3). For the
BC cohort: median age was 61 (41, 85), 52% female, 78% ECOG 1, and median num-
ber of prior therapies 1 (1,3). All grade treatment related AEs in ≥10% of pts were neu-
tropenia (55%), leukopenia (50%), anemia (33%), fatigue (33%), thrombocytopenia
(17%), nausea (15%), and anorexia (10%). Grade 3/4 AEs in ≥10% of pts were neutro-
penia (40%), leukopenia (35%), and anemia (13%). There was 1(5%) PR in PC cohort
lasting > 24 mo and ongoing and 1(5%) in BC cohort lasting 12 mo; both were in MSS
pts. SD was noted in 7/24 (29%) PC and 5/23 (22%) BC pts, 8 of which lasted ≥4 mo.
Median PFS for PC and BC was 2.1 mo [1.9, 3.8] and 1.9 mo [1.4, 2] respectively. Me-
dian OS for PC and BC was 4.4 mo [3.4, NR] and 8.6 mo [6.4, NR]. Six and 12 mo OS
rates are 38% [21, 66] and 27% [13, 56] for PC; 69% [52, 91] and 35% [19, 63] for
BC. 4% of PC pts and 42% of BC pts received another therapy after progression. Conclu-
sions: The combination of G and D has a manageable safety profile in pts with advanced
PC and BC; grade 3/4 AEs were limited to myelosuppression. The combination had lim-
ited clinical activity based on ORR and PFS in this unselected, pretreated population;
however, a subset of pts appeared to derive prolonged clinical benefit, and OS rates
were comparable to standard second line chemotherapy, despite a minority of pts re-
ceiving subsequent treatment. Biomarker analyses are ongoing. Clinical trial
information: NCT03257761. Research Sponsor: Stand Up to Cancer (SU2C)/Van Endel
Research Institute Epigenetics Dream Team, Pharmaceutical/Biotech Company.
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575 Poster Session

Efficacy of SBP-101, a polyamine metabolic inhibitor, administered in
combination with gemcitabine and nab-paclitaxel, as a first-line treatment for
patients with metastatic pancreatic ductal adenocarcinoma. First Author:
Nimit Singhal, Adelaide Cancer Centre, Kurralta Park, SA, Australia
Background: SBP-101, a polyamine metabolic inhibitor, inhibited growth in 6 human
pancreatic ductal adenocarcinoma (PDA) cell lines and 3 murine xenograft tumor mod-
els of human PDA. SBP-101 monotherapy in heavily pre-treated PDA patients (> 2 prior
regimens) showed a median survival of 5.9 months at the optimal dose level. Purpose:
To assess the PK, safety and efficacy of SBP-101 in combination with gemcitabine (G)
and nab-paclitaxel (A) in patients with previously untreated metastatic PDA. Methods:
In a modified 3+3 dose escalation scheme, subcutaneous injections of SBP-101 were
dosed at 0.2, 0.4 or 0.6 mg/kg days 1-5 of each 28-day cycle. G (1000 mg/m2) and A
(125 mg/m2) were administered intravenously on Days 1, 8, and 15 of each cycle. PK
was evaluated on day 1 of cycle 1 in cohorts 1-3. Safety was evaluated by clinical and
laboratory assessments. Efficacy was assessed by CA19-9 levels, objective response us-
ing RECIST criteria, progression-free survival (PFS) and overall survival (OS). A 4th co-
hort using a modified dosing schedule of 0.4 mg/kg SBP-101 days 1-5 for cycles 1-2
and days 1, 8, and 15 every cycle thereafter was added to mitigate hepatic toxicity, and
that dose and schedule were recommended for Phase 1b expansion. Results: Fifty pa-
tients were enrolled (N=25, Phase 1a and N=25, Phase 1b) and received up to 13 treat-
ment cycles. SBP-101 plasma Cmax and AUC0-t increased in a slightly more than dose
proportional manner and were unchanged by the addition of G and A. PK parameters of
G and A were unaltered by increasing doses of SBP-101. The most common nonserious
adverse events related to SBP-101 (>10%) are fatigue (N=14), LFT/transaminase ab-
normalities (N=15), vision abnormalities (N=10), injection site pain (N=13), dehydra-
tion (N=7), nausea (N=7). Serious adverse events related to SBP-101 observed in some
subjects include hepatic toxicity (N=6) and retinal toxicity (N=8) both occurring after
prolonged treatment and requiring dose reduction or discontinuation. At the recom-
mended dose and schedule (N=30), CA19-9 levels decreased 60-99% in 19 of 29
evaluable patients, with 1/29 (3%) achieving a complete remission 13/29 achieving
partial responses (45%) and 10/29 achieving stable disease at 8 weeks (35%). PFS
was confounded by SBP-101 dosing holds implemented to investigate potential toxici-
ty. Sixteen subjects are in survival follow-up. Median OS is 10.1 months and is not final.
Conclusions: Interim results suggest SBP-101 may enhance first-line treatment with G
and A in patients with metastatic PDA. Hepatic toxicity can be mitigated with dose re-
duction or discontinuation. A vision screening program will be used in future studies to
mitigate retinal toxicity. Clinical trial information: NCT03412799. Research Sponsor:
Panbela Therapeutics, Inc.
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Phase II study of PEGPH20 plus pembrolizumab for patients (pts) with
hyaluronan (HA)-high refractory metastatic pancreatic adenocarcinoma
(mPC): PCRT16-001. First Author: David Bing Zhen, University of
Washington, Seattle, WA
Background: Stromal HA poses a physical barrier and protects tumor cells from immune
surveillance. PEGPH20 is a pegylated, human recombinant PH20 hyaluronidase that
remodels tumor stroma. Preclinical studies of PEGPH20 showed improved infiltration
of cytotoxic T-lymphocytes and delivery of chemotherapy and PD1/PD-L1 antibodies.
This study aimed to evaluate the efficacy, safety, and translational biomarkers of
PEGPH20 plus pembrolizumab in pts with HA-high refractory mPC. Methods: mPC pts
with HA-high expression, ECOG PS 0-1, ≤ 2 prior therapies for metastatic disease, life
expectancy ≥ 12 weeks were treated with PEGPH20 3 mg/kg iv on D1, D8, D15 and
pembrolizumab 200 mg iv on D1 in 21-day cycles. Primary endpoint was progression-
free survival (PFS). Secondary endpoints were safety, overall survival (OS), and objective
response rate (ORR). Blood and tumor biopsies were collected at baseline and on-study.
Translational endpoints included flow cytometry and IHC for immune subsets, T-cell re-
ceptor sequencing, immune transcriptome, circulating cytokines, and plasma and tu-
mor HA levels. Assuming a one-sided a-level of 0.05 and power of 80%, 31 evaluable
pts were needed to detect an improvement of median PFS from 3 to 6 months. Results:
Between May 2019 to Nov 2019, 38 pts were screened for HA expression, and 8 pts
were enrolled, with median age 68 years (range 60-73), 7 males, and median 2 prior
therapies (range 1-4). The accrual was stopped early by Halozyme Pharmaceuticals due
to lack of benefit from PEGPH20 added to chemotherapy in the HALO-301 study.
Treatment exposure median was 2 cycles (range 1-6). Reasons for study discontinuation
were disease progression (n = 4), termination by sponsor (n = 3), patient withdrawal to
enroll in hospice (n = 1). Treatment related toxicities were musculoskeletal (n = 6,
grade 1/2), edema (n = 2, grade 1), fatigue (n = 1, grade 3), dyspnea (n = 1, grade 2),
hypothyroidism (n = 1, grade 2). Median OS was 7.2 months (95% CI 1.2-11.8), and
median PFS was 1.5 months (95% CI 0.9-4.4). Best response was stable disease (n =
2, 25%) lasting 2.2 and 9 months, respectively, and no responses were noted. Patients
with available molecular sequencing data had MSS tumors. Translational biomarkers
will be presented. Conclusions: Pembrolizumab and PEGPH20 did not increase PFS
compared to historical data among heavily pretreated mPC pts, but the median OS of
7.2 months is encouraging. Translational analyses will provide insights into immune
modulatory effects from PEGPH20 that could inform future studies with stroma tar-
geted therapies and immune checkpoint blockade in mPC. Clinical trial information:
NCT03634332. Research Sponsor: Merck, Pharmaceutical/Biotech Company.

577 Poster Session

Prognostic factors associated with survival in patients with pancreatic cancer
treated on early phase immune-checkpoint inhibitor clinical trials. First
Author: Rishi Surana, Department of Cancer Medicine, The University of
Texas MD Anderson Cancer Center, Houston, TX
Background: Immune-checkpoint inhibitors (ICI) have altered the treatment landscape
of various solid tumors, but clinical outcomes in patients with pancreatic ductal adeno-
carcinoma (PDAC) continue to remain dismal. Data are needed to determine prognostic
factors of survival to ICI-therapies in pancreatic cancer to better inform future recruit-
ment in immunotherapy-based early clinical trials. Methods: This is a single center, ret-
rospective analysis of patients with PDAC treated with ICI-based therapy as part of
phase I trials at MD Anderson Cancer Center. Patients enrolled in a phase I study and
treated between 2014 to 2021 were included in the analysis. Descriptive analysis in-
cluded patient characteristics, progression free survival (PFS) and overall survival (OS).
Cox proportional hazards were used to assess associations between patient or tumor
characteristics and survival endpoints. Results: One hundred and twenty-two patients
were included in this study and received a median of two prior lines of therapy (IQR 1-
3). The most commonly utilized ICI were PD-L1 inhibitors (56%) and PD-1 inhibitors
(34%). Most patients (96%) received ICI in combination with another investigational
agent and 9% of patients received ICI in combination with chemotherapy. The median
duration of treatment was 1.38 months (IQR 0.69-2.56). The median PFS was 1.81
months (95% CI 1.78-2.04) and the median OS was 4.83 months (95% CI 4.08-
5.92). Univariate analysis showed improved PFS in patients with an albumin of ≥3.5
(1.94 vs 1.32 months, HR 0.29, 95% CI 0.14-0.60, p = 0.001) and Hgb ≥10.5 (1.87
vs 1.81 months, HR 0.63, 95% CI 0.4-0.98, p = 0.039); a longer OS was demonstrat-
ed in patients who had lung only metastases (7.92 vs. 4.18 months, HR 0.4, 95% CI
0.21-0.76, p = 0.006), albumin ≥3.5 (5.52 vs. 1.68 months, HR 0.4, 95% CI 0.2-
0.8, p = 0.010), and a Hgb ≥10.5 (5.29 vs 4.11 months, HR 0.59, 95% CI 0.38-
0.93, p = 0.022). Patients with an ANC/ALC ratio of ≥5 had a shorter OS compared to
patients with an ANC/ALC ratio of < 5 (3.98 vs 6.54 months, HR 1.78, 95% CI 1.17-
2.69, p = 0.007). Multivariate analysis showed that an albumin ≥3.5 predicted im-
proved PFS (HR 0.41, 95% CI 0.19-0.90, p = 0.026) and an ANC/ALC ratio of ≥5 pre-
dicted shorter OS (HR 2.59, 95% CI 1.59-4.19, p < 0.001). Conclusions: Results of
this large, single center retrospective study demonstrate that most patients with PDAC
treated with ICI based therapies as a part of early phase clinical trials experience dis-
ease progression shortly after initiation of therapy and have a limited overall survival.
Pretreatment albumin ≥3.5 predicted improved PFS and ANC/ALC ratio ≥5 predicted
shorter OS. Research Sponsor: None.
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Phase 2 study of 9-ING-41, a small molecule selective glycogen synthase
kinase-3 beta (GSK-3b) inhibitor, with gemcitabine/nab-paclitaxel (GnP) in
first-line advanced pancreatic ductal adenocarcinoma (PDAC). First Author:
Devalingam Mahalingam, Northwestern University, Chicago, IL
Background: GSK-3b overexpression is associated with worse prognosis and chemother-
apy resistance in PDAC. GSK-3b inhibition reverses chemotherapy-resistance by inhibit-
ing chemotherapy-induced, ATR-mediated, DNA damage response. 9-ING-41 has
significant anti-tumor activity through apoptosis induction, anti-fibrotic activity and NK/
T-cell effector stimulation. We hypothesized that 9-ING-41 in combination with GnP
chemotherapy would lead to anti-tumor activity, with improved tumor responses in pa-
tients with advanced PDAC in the first line setting.Methods: Primary endpoint is disease
control rate (DCR). DCR = confirmed complete response (CR), partial response (PR), or
stable disease (SD) ≥ 16 weeks (wks). Secondary endpoints are safety and ORR (overall
response rates). Eligibility: Advanced PDAC, ECOG PS 0-2, no prior therapy in the meta-
static setting and no systemic therapy in prior 6 months. Pts received 9-ING-41 15mg/
kg IV twice-weekly with G 1,000 mg/m2 and nP 125 mg/m2 on days 1,8,15 of a 28-day
cycle. Simon 2-Stage Design for DCR of 65% and null hypothesis of 50% (historical
control), 80% power and 2 sided-significance level of.05. Up to 23 fully evaluable pts
planned for stage 1 and if ≥ 12 evaluable patients achieve a DCR 37 additional pts will
be enrolled on a second stage or a randomized study commenced. Results: As of Sept
27, 2021, 42 pts enrolled. Median age: 67. 24 females, 18 males. 38 pts with meta-
static and 4 with locally advanced disease. Prior adjuvant therapy: 4 pts each FOLFIRI-
NOX and gemcitabine-based. No 9-ING-41-attributable SAEs to date. 9-ING-41
attributed AEs: visual disturbance: 24 (75%) G1/2, 1 (3%) G3; infusion reactions 9
(28%) G1/2. Chemotherapy-related AEs: anemia 13 (40%) G1/2, 1 (3%) G3; neutrope-
nia 2 (6%) G1/2, 13 (40%) G3/4; thrombocytopenia 9 (28%) G1/2, 2 (6%) G3/4; diar-
rhea 8 (25%) G1/2, 4 (13%) G3; fatigue 9 (28%) G1/2, 3 (9%) G3; nausea/vomiting
24 (75%) G1/2, 1 (3%) G3; constipation 9 (28%) G1/2; febrile neutropenia 5 (16%)
G3/4. In 21 pts currently evaluable for response, DCR was 62% and ORR 43%. There
were 2 confirmed CRs, 6 confirmed and 1 unconfirmed PRs, 4 SD and 8 disease pro-
gressions were observed. Amongst responder’s median duration of response has not yet
been reached. Conclusions: 9-ING-41 plus GnP demonstrated encouraging clinical ac-
tivity but chemotherapy-related AEs were significant. Based on efficacy data to date, in-
cluding confirmed CRs, we have commenced a randomized phase 2 study, evaluating
9-ING-41 plus GnP vs Gn P alone. Enrollment to the randomized study is now open
(NCT03678883). Clinical trial information: NCT03678883. Research Sponsor:
Arcuate.
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Understanding extended duration of therapy (DOT) among patients with
metastatic pancreatic ductal adenocarcinoma (mPDAC) treated with
liposomal irinotecan-based regimens. First Author: Cheryl Mokrzecky,
Ipsen, Cambridge, MA
Background: Few analyses have identified characteristics associated with extended DOT
(eDOT) among a large group of patients (pts) treated with liposomal irinotecan. This
study examines the characteristics associated with eDOT among pts with mPDAC
treated with liposomal irinotecan in a real-world setting. Methods: This retrospective ob-
servational study utilized the Flatiron Health EHR database from over 280 cancer clin-
ics in the US. Data were analyzed for adult pts with mPDAC treated with liposomal
irinotecan-based regimens between January 2016 and October 2020. eDOT was de-
fined as a DOT > 2 standard deviations (SD) above the mean. Demographic and clinical
characteristics evaluated included age, sex, stage at diagnosis, ECOG performance
score (PS), and the number of prior lines of therapy at the time of treatment initiation.
Dose delays and dose reductions during treatment were assessed. Additionally, changes
in lymphocyte counts during treatment were described. Chi-squared test and Fisher’s
exact test were used to test for significance for categorical variables and the t-test was
used for continuous variables. Results: 675 pts with mPDAC treated with a liposomal iri-
notecan-based regimen were included. The overall mean DOT was 14.6 weeks (SD:
22.1). There were 30 pts (4.4%) that met the definition for eDOT. Patient sex and me-
dian age at treatment initiation were similar between those with eDOT and non-eDOT:
male, 46.7% vs. 51.9% (p = 0.582); age, median 70 years vs 69 years (p = 0.923), re-
spectively. A higher proportion of pts with eDOT had ECOG PS of 0-1 compared to those
with non-eDOT, 73.3% vs 57.7%, respectively (p = 0.397). At treatment initiation
80.0% of pts who had eDOT had a serum albumin level of ≥ 35g/L versus 55.2% of pts
with non-eDOT (p = 0.013). On average, those with eDOT experienced a 55.1% reduc-
tion in lymphocyte count (baseline to nadir) during treatment compared to a 34.7% re-
duction among pts with non-eDOT (p < 0.0001). Pts who experienced eDOT were more
likely to be treated in earlier lines of therapy than those with non-eDOT: 33.3% vs
14.1% received 0 prior lines and 46.7% vs 47.3% received 1 prior line, respectively
(p = 0.008). 53.3% of pts with eDOT experienced a dose reduction (of at least 7mg/
m2) compared to 24.7% pts with non-eDOT (p = 0.0005). All pts with eDOT experi-
enced a dose delay of > 16 days during treatment versus 45.3% of pts with non-eDOT
(p < 0.0001). Conclusions: This real-world study identified pts treated earlier in their
disease course with a liposomal irinotecan-based regimen and normal baseline serum
albumin were more likely experience extended DOT. Treatment modifications and de-
lays appear to have enabled longer treatment duration with liposomal irinotecan-based
regimens. Further prospective studies should be considered to characterize factors that
may predict extended DOT. Research Sponsor: Ipsen.

580 Poster Session

Real-world clinical outcomes of patients with metastatic pancreatic ductal
adenocarcinoma (mPDAC) treated with liposomal irinotecan-based
regimens: Impact of prior irinotecan (IRI) exposure. First Author:
Kenneth H. Yu, Memorial Sloan Kettering Cancer Center, New York, NY
Background: Subgroup analyses of the NAPOLI-1 study identified that among patients who
were IRI naïve prior to entering the clinical trial, a survival benefit was observed between the
study arm and control arm (overall survival (OS): 6.7 months vs 4.2 months). This treatment
benefit was not observed among those previously exposed to IRI (OS: 4.6 months in study arm
vs 4.8 months in control arm). This study sought to understand the impact of prior exposure to
IRI on clinical outcomes among patients treated with liposomal irinotecan in the real-world set-
ting. Methods: This retrospective observational study utilized the Flatiron Health EHR database.
Data were analyzed for adult patients with mPDAC treated with liposomal irinotecan -based reg-
imens between January 2016 and October 2020. Patient characteristics, OS and progression-
free survival (PFS) were assessed. Prior IRI was defined as IRI given in a prior regimen in the
metastatic setting. Cox proportional hazard (PH) methods were used to calculate hazard ratios
(HRs). HRs were adjusted to account for demographics and relevant clinical covariates. Pa-
tients without prior exposure to IRI were used as the reference population for the Cox PH model
(an HR < 1 represents worse survival for unexposed patients relative to the exposed). Results:
675 patients with mPDAC treated with a liposomal irinotecan-based regimen were included.
Median age at treatment initiation was 69 (IQR: 62 – 75) years and among patients with avail-
able ECOG performance status (PS), 77.4% had a PS of 0-1. 181 (27%) patients were previ-
ously exposed to IRI in the metastatic setting (Table). The unadjusted OS HR was 1.3 (95%
CI: 1.1 – 1.6, p < 0.001) and the unadjusted PFS HR was 1.4 (95%CI: 1.2 – 1.7, p <
0.001). After adjustment for baseline characteristics the adjusted OS HR was 1.0 (95% CI:
0.8 – 1.3, p = 0.8836) and the adjusted PFS HR was 1.1 (95%: 0.8 – 1.4, p = 0.5626). Con-
clusions: The results of this study suggest prior exposure to IRI is not a predictor of worse clini-
cal outcomes for patients treated with liposomal irinotecan-based treatment when accounting
for key clinical characteristics in a multivariable model. The results from this real-world study
can be used to support treatment sequencing decisions for patients with mPDAC following first
line therapy. This is the largest real-world evidence study to date of patients with mPDAC
treated with liposomal irinotecan. Research Sponsor: Ipsen.

Overall Cohort, N = 675 Prior IRI exposure, N = 181 No Prior IRI Exposure, N = 494

Age at index, median (IQR) 69 (62 - 75) 65 (59 - 71) 71 (63 - 76)

Male, n (%) 349 (52%) 94 (52%) 255 (52%)

ECOG PS, n (%)
0 - 1 394 (77%) 106 (79%) 288 (77%)

2+ 115 (23%) 28 (21%) 87 (23%)

Missing 166 47 119

Prior lines of therapy, n (%)
0 101 (15%) 0 (0%) 101 (20%)

1 319 (47%) 28 (15%) 291 (59%)

2+ 255 (38%) 153 (85%) 102 (21%)

Prior progression, n (%) 540 (80%) 170 (94%) 370 (75%)

581 Poster Session

A phase I dose-escalation study of eryaspase in combination with modified
FOLFIRINOX in locally advanced and metastatic pancreatic ductal
adenocarcinoma: Interim update. First Author: Chao Yin, Ruesch Center
for the Cure of Gastrointestinal Cancers, Lombardi Comprehensive Cancer
Center, Georgetown University Medical Center, Washington, DC
Background: The prognosis for advanced metastatic pancreatic adenocarcinoma remains
dismal with median survival of 12-15 months in most recent trials, highlighting the ur-
gent need for novel therapeutic agents. mFOLFIRINOX remains the standard of care for
the first line treatment of advanced disease, with historical objective response rate
(ORR) of ~31%. Eryaspase, L-asparaginase (ASPNase) encapsulated in red blood cells
(RBCs), is an investigational product under development. Following infusion, aspara-
gine is actively transported in RBCs where it is hydrolyzed by encapsulated ASPNase.
The reduction in plasma concentration of this essential amino acid leads to cancer cell
death. A second line pivotal randomized phase III trial (Trybeca-1), which compares
chemotherapy (Gemcitabine + Nab-Paclitaxel or 5-Fluorouracil + Irinotecan) with or
without Eryaspase, has completed enrollment with results pending (NCT03665441).
Methods: Patients with locally advanced or metastatic biopsy-proven pancreatic adeno-
carcinoma were treated with the combination of mFOLFIRINOX plus Eryaspase. The de-
sign was a standard 3 +3 dose escalation. mFOLFIRINOX was given as 5-Fluorouracil
2400 mg/m2 over 46 hours, Oxaliplatin 85 mg/m2, Irinotecan 150 mg/m2 plus Eryas-
pase 75 units/kg at dose level 0 or 100 units/kg at dose level 1. Key eligibility criteria
include performance status of 0 or 1, locally advanced or metastatic disease, and ade-
quate organ function. The primary objectives were to determine the maximum tolerated
dose (MTD) and to determine the safety of this combination. Results: To date, nine pa-
tients have been enrolled with a mean age of 70. Four patients had locally advanced
disease and five had metastatic disease. Three patients were enrolled at dose level 0
and six at dose level 1, with no dose limiting toxicities (DLT). Eight patients have had
imaging to evaluate response: the ORR was 50% with four partial responses (PRs);
50% (N = 4) had stable disease (SD); disease control rate (PR + SD) was 100%. There
were no grade 4 adverse events (AEs). The most common grade 3 AEs were hypokalemia
(33%), fatigue (11%), and hypotension (11%); but they were beyond the DLT period of
28 days. The most common grade 1/2 AEs were neuropathy (78%), elevated liver en-
zymes (78%), nausea (78%), anemia (66%), fatigue (66%), diarrhea (66%), and mu-
cositis (44%). Conclusions: The novel combination of mFOLFIRINOX plus Eryaspase
was well tolerated with no DLT and has encouraging signs of clinical activity. The MTD
has been declared with 5-FU 2400 mg/2, Oxaliplatin 85 mg/2, Irinotecan 150 mg/m2,
and Eryaspase 100 units/kg. We plan to expand enrollment to further look at efficacy
and are in the process of designing a larger randomized study in the first line setting
pending results from the Trybeca-1 trial. Clinical trial information: NCT04292743.
Research Sponsor: Erytech.
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Promising survival and disease control in third-line or greater metastatic or
locally advanced pancreatic cancer patients following chemo-radiation and
novel combination of aldoxorubicin, N-803 IL-15 superagonist, and PDL1-
NK cell therapy. First Author: Tara Elisabeth Seery, Hoag Cancer Center,
Newport Beach, CA
Background: Pancreatic cancer claimed an estimated 47,050 lives in the USA in 2020,
with an expected median overall survival (OS) of 3 months in 3rd line. (Manax ASCO GI
2019), with no evidence of disease control in these late stage patients. We hypothesize
that effective response against pancreatic cancer requires orchestration of both the in-
nate and adaptive immune system to accomplish immunogenic cell death with survival
benefit. Herein we report the first results of a novel combination immunotherapy proto-
col of low-dose chemoradiation, cytokine-induced NK and T cell activation via N-803
(an IL-15 cytokine superagonist), and allogeneic off-the-shelf PDL1-targeted high-affin-
ity NK cell (PDL1 t-haNK) infusion. Methods: We report data from a multi-center study,
on 55 3rd line or greater, subjects treated with low dose, chemo radiation Nab-paclitax-
el (100 mg/ m2 IV), Gemcitabine (600 mg/m2 IV); Cyclophosphamide (50 mg PO BID)
and low dose SBRT. This induction immuno-modulation therapy to induce DAMPs was
followed with investigational agents activating the innate and adaptive systems: Aldox-
orubicin (150 mg/m2 IV), N-803, an IL-15 superagonist (15 lg/kg SC) and PD-L1 t-
haNK (~2 � 109cells/dose IV). Prophylactic G-CSF or EPO was not allowed. All treat-
ments were administered on an outpatient basis. Results: As of submission, median fol-
low-up is 3.9 months. Median age 62, M:F ratio 35:20. ECOG 0-1,92%. 41/55 (75%)
subjects reported a grade ≥3 AE related to the chemo radiation, anemia 44%, neutrope-
nia 24%, thrombocytopenia 11%, all others < 10%. SAEs attributed to investigational
agents were reported in 5/55 (9%) patients. Of the 44 patients evaluable at 3 months
to date, the OS is 81.8% (36/44), 95% CI: 67.3%, 91.8%. The disease control rate of
47 evaluable patients is 36.2% (17/47) 95% CI 22.7%,51.5%. No treatment related
deaths have occurred. Treatment is ongoing for 16 subjects, with 14 months as the lon-
gest duration on therapy to date. Median OS not yet reached with 28/55 alive to date.
Median PFS is 2.4 months (95% CI: 2.0, 3.7) and 36% of subjects not having pro-
gressed to date. Conclusions: Historical 3 month median OS in 3rd line metastatic pan-
creatic cancer patients has been exceeded. Early safety and promising efficacy is seen
in QUILT 88 investigating a novel combination immunotherapy protocol of low-dose
chemoradiation, N-803 and PDL1 t-haNK therapy. Updated data will be presented.
Clinical trial information: NCT04390399. Research Sponsor: ImmunityBio.
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Palliative radiosurgery for localized pancreatic cancer in the elderly. First
Author: Steven Sckolnik, Arizona Center for Cancer Care, Scottsdale, AZ
Background: At least 15% of patients diagnosed with localized pancreatic cancer are
medically unfit for surgical resection or systemic therapy. Traditionally, these patients
are enrolled in palliative care with symptom management alone. With local progression
of their disease, they may experience pain, obstruction, weight loss and nausea. Radio-
surgery is a localized high dose conformal therapy allowing for noninvasive treatment of
pancreatic cancer. This study retrospectively examines the role of palliative radiosurgery
as monotherapy for elderly patients who are not candidates for standard of care therapy.
Methods: From 2017-2021, 28 patients over the age of 80 with biopsy confirmed pan-
creatic adenocarcinoma and localized disease by imaging were retrospectively evaluat-
ed. All had been deemed not to be candidates for surgical resection or systemic
chemotherapy. Outcomes were reviewed to evaluate patient characteristics, local con-
trol, quality of life, ECOG status and survival duration. Results: Median patient age was
84 years (range 80-99). All 28 patients received SBRT radiosurgery to the pancreas
with 35-40Gy in 5 fractions with photon LINAC platform. Mean ECOG score was 1.2 at
time of treatment. At 6 month follow up, 18 patients were alive with a mean ECOG of
1.4. Four patients reported grade 2 acute GI toxicity in the first three months with no
late toxicity reported. Eight patients developed local progression while fourteen patients
developed distant metastatic disease. Six patients at least one year out from treatment
have no evidence of disease progression. Median overall survival is 10.8 months. Con-
clusions: Pancreatic radiosurgery is a safe and effective method of palliative therapy for
elderly patients who are not candidates for surgical resection or systemic therapy. It can
provide durable local control, relief of pain and obstructive symptoms, is well tolerated
with minimal toxicity and provides favorable survival when compared to palliative care
alone. Research Sponsor: None.

584 Poster Session

Impact of nuclear factor of activated T cells (NFAT) families as a poor
prognostic factor in pancreatic cancer patients. First Author: Yuto Kamioka,
Department of Gastrointestinal Surgery, Kanagawa Cancer Center,
Yokohama, Japan
Background: Pancreatic cancer microenvironment is crucial in cancer development, and
cancer-stromal interactions have been recognized as important targets for cancer thera-
py. Nuclear factor of activated T-cells (NFAT) has been found in T cells as a transcrip-
tional activator of IL-2, and known to be involved in various processes including the
immune system. In cancer tissues, NFAT has been reported to be involved in metasta-
sis. In breast and colorectal cancers, NFATc2 and NFAT5 have been reported to interact
with integrins to promote cancer cell migration. On the other hand, in pancreatic can-
cer, NFAT5 has been reported to be a poor prognostic factor via regulation of PGK1 tran-
scription. In the present study, we evaluated the expression of NFATc2 and NFAT5 in
pancreatic cancer and examined their relationship with prognosis. Methods: One hun-
dred and sixty five pancreatic cancer patients who underwent curative-intrent resection
at our hospital between 2010 and 2020 were included in this study. We performed im-
munostaining for NFATc2 and NFAT5 using the tissue micro array. We evaluated the ex-
pression of NFATc2 and NFAT5 protein and examined their correlation with
clinicopathological factors. Results: Of the 165 pancreatic cancer cases, we detected in-
creased NFATc2 protein expression in cytoplasm of cancer cells in 53 cases (32.1%)
and NFAT5 in 104 cases (63.0%), and NFATc2/NFAT5 co-expression in 43 cases
(26.1%). NFATc2 expression was not correlated with any clinicopathological factors,
NFAT5 expression was correlated with venous invasion (p = 0.047), and NFATc2/
NFAT5 co-expression was slightly correlated with Stage (p = 0.054). Relapse free sur-
vival (RFS) was estimated in all 165 patients. There was no significant difference for
RFS in either NFATc2-high group or NFAT5-high group (p = 0.314 or p = 0.574), how-
ever, NFATc2/NFAT5 co-expression group showed significantly poor RFS (p = 0.023).
Overall survival (OS) was also estimated in all 165 patients. There was no significant
difference for OS in either NFATc2-high group or NFAT5-high group (p = 0.146 or p =
0.529), however, NFATc2/NFAT5 co-expression group showed significantly poor surviv-
al (p = 0.006). In multivariate analysis, lymphatic invasion, curability and NFATc2/
NFAT5 co-expression were independent prognostic factors for RFS, and lymphatic inva-
sion, curability, presence of adjuvant therapy and NFATc2/NFAT5 co-expression were
independent prognostic factors for OS. Conclusions: In pancreatic cancer, NFATc2/
NFAT5 co-expression was suggested to be involved in the critical process of pancreatic
cancer progression, and may be a novel therapeutic target. Research Sponsor: None.
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Oral SM-88 plus MPS, an effective yet less toxic treatment option in second-
line advanced pancreatic cancer? Final phase II/III study results. First
Author: Marcus Smith Noel, Georgetown University Hospital, Washington,
DC
Background: Metastatic pancreatic ductal adenocarcinoma (mPDAC) has a poor progno-
sis in refractory patients (pts). SM-88 Regimen, which comprises oral SM-88 (raceme-
tyrosine, TYME Inc) plus 10mg methoxsalen, 50mg phenytoin, and 0.5mg sirolimus
(MPS), has previously shown clinical activity in mPDAC. Methods: We report on the final
results (primary objective, ORR) of our multicenter, prospective open-label phase II/III
RCT (TYME-88-Panc Part 1, NCT03512756) of SM-88 Regimen in pts with mPDAC
who had received at least one prior line of therapy. Subjects received either 230 mg
BID or 460 mg BID PO SM-88; oral MPS QD was given at the same dose in both arms.
Results: The last subject was enrolled on Mar 12, 2019. As of Sep 1, 2021, 49 subjects
were randomized to either 460 (n = 26) or 920mg (n = 23) SM-88 plus MPS daily (ITT
population); 37 were deemed evaluable after completing at least one 28-day cycle of
treatment (min 23 days on treatment). The study population was heterogeneous: a ma-
jority (32/37 = 86.5%) had failed at least 2 prior lines of chemotherapy. Twenty pts
(54.1%) had received FOLFIRINOX in the first line and 16 pts (43.2%), a gemcitabine-
based regimen. For evaluable pts, the overall disease control rate (DCR) was 27.0%:
10/37 subjects reached RECIST v1.1-verified stable disease (SD); 3 of the 10 had RE-
CIST-confirmed SD. For the 49 ITT pts, mOS was 3.4 months (mo). For the 37 evalu-
able pts, mOS was 3.9 mo, and mPFS was 1.9 mo. mOS, mPFS, and DCR did not differ
significantly by SM-88 dose. mOS and mPFS trended toward improvement in subjects
with fewer prior lines of treatment: for pts in the second line (n = 5), mOS was 8.1 mo
(95% CI: 3.0 – no UL), and mPFS was 3.8 mo (95% CI: 0.9 – no UL). Although not
confirmatory, exploratory analyses showed that circulating tumor cells decreased on
SM-88 Regimen. SM-88 Regimen was well tolerated: only one pt of the 48 ever dosed
(2.1%) experienced related SAEs on treatment (Grade 3 abdominal pain, Grade 4 hypo-
tension), which were eventually resolved. Enrollment criteria specified ECOG < = 2 at
study entry; these scores were maintained or improved for most pts (24/37 = 64.9%)
while on treatment. Overall health and quality of life (QOL) scores via EORTC QLQ-C30
were maintained, trending toward superiority for pts on 920 mg vs. 460 mg (p = ns).
Conclusions: This final analysis confirmed that SM-88 Regimen was well tolerated, with
pts attaining an overall DCR of 27%. Of note, for the small subset of pts treated in the
second line, the mOS and mPFS were on par with results achieved in other published
randomized PhIII second-line trials for mPDAC. Moreover, SM-88 Regimen exhibited
far fewer Grade 3 and 4 AEs than other commonly used cytotoxic regimens in the sec-
ond line. The 27% DCR, 8.1 mo mOS, and 3.8 mo mPFS in the second line, with mini-
mal toxicity and preserved QOL, resulted in the active investigation of SM-88 Regimen
in a large, ongoing second-line trial in mPDAC (NCT04229004). Clinical trial
information: NCT03512756. Research Sponsor: TYME Inc.

586 Poster Session

Prognosis and correlation with Ca19.9 of circulating tumor cells (CTCs) in
locally advanced and metastatic pancreatic cancer. First Author: Andr�es J.
Mu~noz Mart�ın, Servicio Oncolog�ıa M�edica, Hospital General Universitario
Gregorio Mara~non, IiSGM, Universidad Complutense, Madrid, Spain
Background: In recent years CTCs have been extensively studied in different neoplasms. However, in PC
CTCs are still emerging as a potential prognostic tool and the significance in different stages of the dis-
ease and the correlation with tumor markers are poorly understood. Methods: We conducted an observa-
tional, prospective, cohort study in two Spanish centers. Isolation was carried out with Isoflux
technology (Fluxion Biosciences, Inc. San Francisco, CA, USA), that is combining cell separation by im-
munomagnetic particles (positive selection) with a microfluidic system. Before isolation, it was per-
formed a first cell enrichment step using the density gradient cell separation technique (Ficoll). Four
different markers were used, including two mesenchymal markers, EpCAM and EGFR (EMT Enrichment
Kit:EpCAM/EGFR/Mesenchymal). The count of CTCs was done in a confocal microscope using the
iMSRC (intelligent Matrix Screen Remote Control). A high throughput system was performed over the
entire area, using a 20x objective, increasing to a 60x objective. Primary endpoint was the prognostic
significance of CTCs, correlating the number of CTCs at diagnosis with overall survival. Secondary end-
points: Correlation between number of CTCs with Ca19.9/CEA values, and the difference in the median
value of CTCs in metastatic compared to locally advanced disease. CTCs were analyzed at day 0 (CTC-
0), just before first chemotherapy cycle was administered. Results: Thirty-four patients were analyzed.
Clinical characteristics: Table 1. Median follow up 12.0 months. Median value of CTC-0 was 347 (range
104 - 3273) for metastatic and 436 (81 - 1082) for locally advanced patients (p = 0.942). Correlation
coefficient for Ca 19.9 0.006 (p = 0.97); CEA correlation coefficient 0.191 (p = 0.303). For a cutoff of
500 CTCs, we found an AUC of 0.8 for mortality. Kaplan-Meier analysis showed an estimated median
overall survival for patients with ≥500 CTCs of 8.6 months (95% confident interval [95% CI] 5.3 – 12)
vs not reached for patients with < 500 CTCs (p = 0.007). HR for mortality 3.3 (95% CI 1.3 – 8.4; p =
0.011) for patients with ≥ 500 CTCs. Conclusions: Our data suggest 500 CTCs might be a potential cut-
off for prognostic assessment. The absence of differences of CTC-0 between metastatic and locally ad-
vanced patients supports the idea of a systemic disease irrespective of the presence of metastases at
diagnosis. CTC-0 seems not to correlate with tumor markers at diagnosis. Research Sponsor: Spanish
Society of Medical Oncology (SEOM).

Clinical characteristics Results

Median age (range) - years 65 (47 – 84)

Sex – no. (%)
Male Female 18 (52.9) 16 (47.1)

Stage at diagnosis – no. (%)
Borderline
Locally advanced
Metastatic

4 (11.8)
8 (34.3)
22 (64.7)

ECOG performance status - no. (%)
0-1
2

29 (85.3)
5 (14.7)

CEA mg/L – median (range 4.7 (1 – 381)

Ca 19.9 U/mL – median (range) 424.50 (2 -216,100)

First-line chemotherapy
FOLFIRINOX
Gemcitabine-nabpaclitaxel Gemcitabine

14 (41.82)
19 (55.9) 1 (2.9)
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587 Poster Session

Integrative analysis of KRAS-wildtype pancreatic ductal adenocarcinoma
reveals unique similarities to extrahepatic cholangiocarcinoma. First Author:
Erica S Tsang, BC Cancer, Vancouver, BC, Canada
Background: Oncogenic driver mutations in KRAS represent a hallmark genomic event
in approximately 90% of pancreatic adenocarcinoma (PDAC). For the remaining 10%
of patients with KRAS wildtype (wt) PDAC, distinct driver mutations have been de-
scribed, but their transcriptional landscape has not been reported. Here, we leverage se-
quencing data from the PanGen trial to provide a comprehensive characterization of
advanced KRASwt PDAC. Methods: 63 patients with advanced PDAC received whole ge-
nome and transcriptome sequencing prior to treatment for metastatic disease as part of
the PanGen trial (NCT02869802). Clinical features, somatic mutation data and gene
expression patterns were compared between KRASwt and mutant groups. PDAC sam-
ples were contrasted with 77 other metastatic carcinoma (colorectal and cholangiocar-
cinoma) samples from the Personalized OncoGenomics trial (NCT0215562). KRAS wt-
associated genes were further investigated using 3 additional PDAC cohorts (COMPASS
NCT02750657, TCGA, and ICGC). Results: 9 of 63 (14%) samples were KRASwt, with
an earlier median age at diagnosis (51.4 vs. 60.9 years; p=0.03). Clinical features, in-
cluding diabetes, family history of malignancy, and location of primary tumor, were
comparable. CA 19-9 at baseline was lower in the KRASwt group, with median 58 vs.
4900 U/mL in the KRAS-mutant group (p=0.03). Patients with KRASwt PDAC showed
increased overall survival in univariable (p=0.0024) and multivariable (p=0.0089)
analyses. 6 of 9 (67%) KRASwt tumors had fusions involving NRG1 (n = 3), FGFR2
(n = 1), BRAF (n = 1) or NTRK2 (n = 1), while known actionable fusions were not ob-
served in KRASmutant patients. KRASwt tumors showed increased expression of genes
associated with cholangiocytes and grouped with cholangiocarcinoma samples in unsu-
pervised clustering analysis. Validation using three independent PDAC cohorts revealed
a core set of 70 KRAS wt-associated genes that converge on keratinization, ion trans-
port, and hormone metabolism pathways. Conclusions: Patients with KRASwt PDAC
show potentially targetable molecular traits with actionable fusions. We also highlight
novel mutation and expression-based similarities between KRASwt PDAC and cholan-
giocarcinoma samples. Recurrent dysregulation of genes involved in cellular structure
and metastasis provide impetus for further investigation into the developmental trajec-
tory and potential therapeutic vulnerabilities of KRASwt PDAC. Research Sponsor: BC
Cancer Foundation, Terry Fox Research Institute.

588 Poster Session

Circulating tumor DNA-based genomic landscape of early-onset pancreatic
cancer. First Author: Reagan Barnett, Guardant Health, Redwood City, CA
Background: The incidence of gastrointestinal and obesity related cancers, including
pancreatic cancer, is increasing in individuals <50 years old. Early-onset pancreatic
cancer (EOPC; age<50 years old at diagnosis) is characterized by higher incidence in
males, enrichment for KRAS wild-type tumors with targetable genomic alterations
(GAs), and improved outcomes compared to average-onset pancreatic cancer (AOPC;
age>50 years old at diagnosis). Little is known about the genomic correlates underlying
these clinical differences. In this study, we sought to characterize the circulating tumor
DNA (ctDNA) landscape in EOPC compared to AOPC. Methods: We analyzed ctDNA
samples from a total of 8548 patients (EOPC n=488 [age<30yo n=13, 30-39yo n=87,
40-49yo n=388]; AOPC n=8060) collected prospectively between December 2017 to
March 2021 using a 73 gene next generation sequencing panel (Guardant360). Statis-
tical analyses were performed using Fisher’s exact test. Results: Of the 488 EOPC pa-
tients, 261 (53%) were male and 227 (47%) were female. Median age was 45yo in
EOPC and 69yo in AOPC. Contrary to prior reports from tissue-based sequencing stud-
ies, EOPC patients were more likely to harbor KRAS alterations (p≤0.0001), specifically
KRAS G12V (p≤0.0072) and KRAS amplifications (p≤0.0001). 1.24% of pancreatic
cancer patients harbored KRAS G12C mutations; 0.05% were in EOPC patients. The
most common currently-targetable GAs identified in EOPC were PIK3CA (10%),
BRCA1/2 (10%), EGFR (9%), BRAF (7%), MET (7%), ATM (7%), FGFR1/2 (7%),
CDK6 (5%), and ERBB2 (4%). EOPC patients had higher proportion of targetable GAs
in BRCA2 (p≤0.041), MET (p≤0.005), and PIK3CA (p≤0.0023) compared to AOPC.
Conversely, AOPC patients had higher proportion of GAs in TP53 (p≤0.0001) and ATM
(p≤0.0001). MSI-high and TMB-high were detected in 0.07% and 0.06% of EOPC pa-
tients respectively, while 0.6% and 1.7% AOPC patients were MSI-high and TMB-high.
Gene fusions were detected in 0.3% pancreatic cancer patients, predominantly in
FGFR2 (0.2%) and FGFR3 (0.02%). Potential germline variants were detected in both
EOPC and AOPC patients, most commonly in BRCA2 (54%). Females displayed higher
proportion of TP53 (p<0.0001), EGFR (p<0.0029), CDKN2A (p<0.0001), BRCA2
(p<0.0336) and ATM (p<0.0001) mutations compared to males. Gender was predic-
tive of the pattern of GAs in EOPC with MET (p≤0.0027), ARID1A (p≤0.0376), and
BRAF (p≤0.0034) alterations enriched in males, and PIK3CA (p≤0.0017) alterations
enriched in females. Conclusions: This study represents the first large-scale blood-based
ctDNA genomic profiling of EOPC. Based on this age and gender-stratified molecular
characterization of pancreatic cancer, EOPC is a distinct molecular entity compared to
AOPC. Identification of multiple targetable GAs may improve patient outcomes in
EOPC, especially when a tissue biopsy is not feasible or sufficient for comprehensive ge-
nomic profiling. Research Sponsor: None.

589 Poster Session

Reconstructing the tumor microenvironment to unlock therapeutic options in
pancreatic cancer. First Author: Ben George, Froedtert & The Medical
College of Wisconsin, Milwaukee, WI
Background: Spatiotemporal heterogeneity, paucity of actionable targets, and complexi-
ty of the tumor microenvironment (TME) are major barriers to therapeutic advances in
pancreatic ductal adenocarcinoma (PDAC). We reconstructed the transcriptomic data
from a heterogeneous cohort of PDAC patients (pts) to examine the TME and identify
putative therapeutic strategies. Methods: Transcriptomic profiling and targeted gene se-
quencing data (Tempus) on primary or metastatic specimens from PDAC pts treated at
the Medical College of Wisconsin (MCW) between 2015-2020 were analyzed. Mutation
calling, expression analysis, cell type deconvolution from the transcriptome, and TME
reconstruction were performed using BostonGene’s automated pipelines. Mann-Whitney
U test and Fisher’s exact test were used to assess statistical significance. Results: The
cohort (N = 79) comprised of resectable (19%), borderline resectable (37%), locally ad-
vanced (24%) and metastatic (20%) PDAC pts. The most frequently used tumor sites
for transcriptomic profiling were pancreas primary (59%), liver (16%), lung (10%) and
peritoneum (10%). Four distinct subtypes were identified based on the BostonGene
classification of the transcriptomic TME– Immune Enriched (IE; 14%), Fibrotic
(F; 28%), Immune Enriched & Fibrotic (IEF; 36%), and Immune Depleted (ID; 22%).
Analyses of the cellular composition of the TME subtypes with RNA-seq-based deconvo-
lution showed that T-cell fractions (CD4, CD8) were higher in the IE/IEF subtypes com-
pared to the F/ID subtypes (CD8 means: 6.4% vs 2.9%, p < 0.001; CD4 means:
15.1% vs. 7.6%, p < 0.001), while fibroblast content was higher in the F/IEF subtypes
compared to the IE/ID subtypes (37.4% vs 18.4%; p < 0.001). KRAS wild-type (WT)
tumors were enriched in the IEF subtype (58%), while KRAS mutated tumors com-
prised all four transcriptomic subtypes. Primary PDACs that underwent radiotherapy
were significantly more enriched in fibroblasts compared to samples from the TCGA co-
hort that did not undergo radiotherapy (means: 30%(MCW) vs. 20% (TCGA), p <
0.001). Primary PDACs were enriched in the IEF subtype (46%), while liver and lung
metastases were enriched in the ID (74%) and IE subtypes (70%), respectively. When
pts were dichotomized to short (< 400 days) versus long (> 800 days) survivors, tumors
from pts with longer survival demonstrated a trend towards enrichment in CD4/CD8 T
cells and IE subtype that did not meet statistical significance. Conclusions: Lung metas-
tases and KRAS WT PDACs harbor an immunogenic TME while liver metastases harbor
an immune-cold TME, highlighting the biologic heterogeneity of PDAC. The efficacy of
immunotherapeutic strategies in PDAC pts who demonstrate an IE/IEF transcriptomic
subtype merits prospective evaluation. The four distinct subtypes identified by TME
transcriptomic classification highlight the possibility of personalized immunotherapeu-
tic strategies in PDAC. Research Sponsor: None.

590 Poster Session

Efficacy of MDX-124, a novel anti-annexin-A1 antibody, in preclinical models
of pancreatic cancer. First Author: Fiona C. Dempsey, Medannex Ltd,
Edinburgh, United Kingdom
Background: Pancreatic cancer is a highly fatal disease with poor survival and response
to both chemotherapy and immunotherapy. Novel approaches to treat this disease are
urgently required. Annexin-A1 (ANXA1) is secreted in response to several physiological
stimuli where it activates formyl peptide receptors (FPR1/2) triggering multiple onco-
genic processes. High ANXA1 expression in pancreatic cancer patients is associated
with poor overall survival, and influences cancer progression, drug sensitivity, migration
and invasion. MDX-124 is a novel humanized antibody targeting ANXA1 and we have
previously presented data demonstrating its significant antiproliferative activity. Here
we present further data showing the efficacy of MDX-124 in several preclinical models
of pancreatic cancer. Methods: In-vitro models utilized MIA PaCa-2, PANC-1 or BxPC-3
human pancreatic cancer cell lines. Cell cycle progression was evaluated by measuring
changes in DNA content via flow cytometry. Pancreatic cancer cell viability following in-
cubation with MDX-124 (0-10 mM) and 5FU (IC50) was assessed via MTT assay. A
transwell migration assay was used to evaluate the effect of MDX-124 (0-50 mM) on
pancreatic cancer cell migration. In-vivo efficacy was evaluated using an orthotopic
mouse model of metastatic pancreatic cancer (FC1242luc/zsGreen; KPC-derived cell line)
with bioluminescent imaging used to quantify the incidence and burden of lung metas-
tases. Results: When compared to untreated MIA PaCa-2 pancreatic cancer cells, MDX-
124 treatment decreased the proportion of cells in S-phase by 29% and G2 phase by
9.1%, with a concomitant increase in G1 of 38.1%. This occurred in a dose-dependent
manner and is consistent with an MDX-124 mediated increase in cell cycle arrest.
MDX-124 significantly reduced the viability of MIA PaCa-2 and PANC-1 cell lines ver-
sus an IgG control in a dose-dependent manner. Additionally in these two cell lines,
combination of MDX-124 with 5FU (IC50) had a significant synergistic impact reducing
cancer cell viability by 99.8% and 91.2% respectively. Furthermore, MDX-124 signifi-
cantly reduced the migratory ability of MIA PaCa-2 and BxPC-3 pancreatic cancer cells.
In the orthotopic model of metastatic pancreatic cancer, the murine analog of MDX-
124 (MDX-001), markedly reduced both the incidence and size of lung metastases.
Conclusions: MDX-124 demonstrated significant anti-tumor efficacy in several preclini-
cal models of pancreatic cancer as a single agent, with increased potency observed
when used in combination with 5FU. Medannex will initiate a First-In-Human study in
Q4 2021 to evaluate MDX-124 in solid malignancies, including pancreatic cancer.
Research Sponsor: Medannex Limited.
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591 Poster Session

Direct targeting of RAS in pancreatic ductal adenocarcinoma with RMC-
6236, a first-in-class, RAS-selective, orally bioavailable, tri-complex
RASMULTI(ON) inhibitor. First Author: W. Clay Gustafson, Revolution
Medicines, Redwood City, CA
Background: RAS proteins (such as KRAS, NRAS, HRAS) are small GTPases that drive
cell proliferation and survival when bound to GTP. Mutant RAS proteins exist predomi-
nantly in the GTP-bound (RAS(ON)) state, leading to excessive downstream signaling
via interaction with effectors such as RAF kinases. Oncogenic KRAS is required for the
initiation, progression, and maintenance of pancreatic ductal adenocarcinoma (PDAC)
(Hezel et al, 2006, Ying et al 2012). Although extinction of KRAS expression as well as
pharmacological inhibition of RAS effectors clearly abrogate the growth of human PDAC
models, clinical trials of drugs targeting key components of the RAS pathway have re-
mained largely unsuccessful. Several factors contribute to these failures including re-
dundancy in signaling surrogates downstream of KRAS and/or tumor complexity driven
by co-occurring genomic alterations and intra-tumoral heterogeneity. Methods: RMC-
6236 is a small molecule that binds to an intracellular chaperone protein, Cyclophilin A
(CypA), resulting in an inhibitory binary complex that binds active, GTP-bound RAS to
form a tri-complex and suppresses RAS signaling by disrupting interactions with effec-
tors such as RAF kinases. Results: Here, we demonstrate that single agent RMC-6236, a
first-in-class, orally bioavailable, RAS-selective tri-complex inhibitor of multiple RAS
mutations and wild-type RAS (RASMULTI inhibitor) is highly efficacious in preclinical
models of KRAS mutant PDAC (with marked activity in RAS-mutant colorectal cancer
models described in Koltun et al, AACR 2021). RMC-6236 suppresses phosphorylation
of ERK kinases, downstream effectors of RAS involved in cell proliferation, and induces
growth suppression and apoptosis in multiple human cancer cell lines in vitro. Oral ad-
ministration of RMC-6236 produces deep, durable, and dose-dependent suppression of
tumor RAS pathway activation in vivo. An extended duration of tumor pharmacodynamic
activity, relative to plasma exposure, is observed that likely reflects retention of RMC-
6236 in tumor tissue due to high affinity binding to CypA. Daily dosing of RMC-6236
drives profound and durable tumor regressions in multiple cell line derived (CDX) and
patient derived (PDX) xenograft models of KRAS mutant PDAC at doses that are well-tol-
erated. Conclusions: These results indicate that direct targeting of mutant and possibly
wild-type RAS in PDAC, without inhibition of signaling nodes outside the canonical RAS
pathway, has the potential to translate into clinical benefit for patients with pancreatic
cancer harboring mutations in KRAS that may be superior to therapies aimed at up-
stream or downstream signaling elements within the RAS pathway. Our preclinical data
strongly support the inclusion of PDAC patients in our planned clinical trial of RMC-
6236 in patients with advanced solid tumors. Research Sponsor: Revolution Medicines.

592 Poster Session

Secretory leukocyte proteinase inhibitor: A key player in the dialogue
between the tumor and its microenvironment in pancreatic cancer patients.
First Author: Eduardo Chuluyan, CEFYBO, Facultad de Medicina,
Universidad de Buenos Aires, Buenos Aires, Argentina
Background: Secretory leukocyte proteinase inhibitor (SLPI) is a non-glycosylated pleio-
tropic protein with anti-protease, microbicidal, healing, anti-inflammatory and immuno-
modulatory activity. Previous studies have shown that SLPI is associated with
pancreatic tumor progression by promoting cancer cell survival and proliferation. How-
ever, SLPI can also act on the tumor microenvironment to affect the local immune re-
sponse. In the present work we evaluate the role of SLPI in patients with pancreatic
cancer and its activity as a tumor escape factor from the immune response. Methods:
Serum levels of SLPI was measured in pancreatic cancer patients by sandwich ELISA.
RNA-seq was performed on 76 patient-derived xenografts (PDX) and we computed inde-
pendent component analysis focusing the study on the component that best correlated
with SLPI gene. Secretome analysis was performed on 38 different cell lines cells cul-
ture derived from PDX. Human monocytes were isolated and differentiated into imma-
ture dendritic cells in the presence or absence of SLPI or in the presence of a
pancreatic tumor cell line that did or did not express SLPI. Results: The frequency distri-
bution of serum SLPI values showed patients with low and high SLPI value (cut-off val-
ue 61.5 ng/ml). Most patients with high serum SLPI concentration had unresectable
tumors. There was an indirect association between serum SLPI levels and the time of
disease recurrence. The transcriptome analysis showed that expression of SLPI is asso-
ciated with immune and cancer functional clusters. The analysis of the secretome
showed that SLPI was present in all cell lines from PDX. The heat map of the secretome
exhibited that SLPI was directly associated with factors described in tumor microenvi-
ronment and related with tumor immune evasion mechanisms, such as CSF1, SECTM1,
LGALS3, IL1RN, CD59, CD55, CD46, Fas, PVR, PVRL2. Remarkably, the closest group
associated with SLPI was CSF1. The latter contributes to the depressed function of anti-
gen-presenting cells, as a result of skewed differentiation of monocytes towards macro-
phage-like cells rather than dendritic cells. Furthermore, in vitro experiments
demonstrated that SLPI or SLPI-producing pancreatic tumor cell lines impaired the dif-
ferentiation of human monocytes towards dendritic cells and their immunostimulatory
capacity. Conclusions: These results suggest that SLPI may contribute to the immuno-
suppressive microenvironment of pancreatic cancer by acting as a tumor immune eva-
sion factor. Clinically, this SLPI activity could be reflected in the association of the
serum SLPI value with disease recurrence or progression. Research Sponsor: ANPCYT
PICT-2019-03080.

593 Poster Session

Extranodal extension influences prognosis in pancreatic head cancer. First
Author: Min Kyu Sung, University of Ulsan College of Medicine, Asan
Medical Center, Seoul, South Korea
Background: Extranodal extension (ENE) is an established prognostic factor of several
gastrointestinal cancers; furthermore, ENE is already included as one component of
nodal category of oral cavity, penis, and vulvar cancers. However, the prognostic impact
of ENE in pancreatic cancer remains unclear. In this study, we aimed to investigate
prognostic implication of ENE in patients with surgically resected pancreatic cancer.
Methods: We retrospectively reviewed electronic medical records and pathologic slides
of 503 surgically resected pancreatic head cancer patients, who consecutively under-
went pancreaticoduodenectomy for pathologically confirmed pancreatic ductal adeno-
carcinoma between January 2009 and December 2013. Patients were categorized into
subgroups according to ENE status and AJCC 8th pancreatic cancer staging system. We
compared the disease-free survival rates of the patients according to ENE status. Cox
proportional hazard analysis was performed to evaluate prognostic factors for the dis-
ease-free survival of pancreatic head cancer. Results: ENE-positive patient group
showed a larger tumor size, a higher rate of lymph node metastasis, and a tendency to
be positive for lymphovascular invasion, perineural invasion, and resection margin (p <
0.001). Patients with ENE had lower overall survival (OS) and disease-free survival
(DFS) rates compared with those without ENE (N0, 30 months; LN+/ENE-, 20 months;
LN+/ENE+, 16 months; p < 0.001), (N0, 13 months; LN+/ENE-, 8 months; LN+/
ENE+, 5 months; p < 0.001). Patients with higher N categories had lower OS and DFS
rates. In addition, even in the same N stage, patients with ENE showed lower OS and
DFS rates than those without ENE (p < 0.001). However, there was no significant dif-
ference in survival rates between patients in the N1/ENE+ group and the N2/ENE-
group. Additionally, ENE was an independent prognostic factor for pancreatic cancer.
Conclusions: ENE significantly influenced adverse prognosis among patients with pan-
creatic head cancer especially for those with nodal metastasis. Therefore, ENE should
be considered as a prognostic factor in the future editions of the AJCC staging system.
Research Sponsor: None.

594 Poster Session

Multiomic characterization to reveal a distinct molecular landscape in young-
onset pancreatic cancer. First Author: Ifeanyichukwu Ogobuiro, Sylvester
Comprehensive Cancer Center, University of Miami School of Medicine,
Miami, FL
Background: Young-onset pancreatic cancer (YOPC; < 50 years at diagnosis) has been
associated with male preponderance, extensive smoking history, and a trend towards
improved survival compared with average-onset pancreatic cancer (AOPC; ≥70 years).
However, the genomic and transcriptomic correlates underlying these clinical differ-
ences are incompletely understood. Using a large matched genomic-transcriptomic
next-generation sequencing (NGS) dataset, we sought to characterize the distinct mo-
lecular landscape associated with YOPC compared with AOPC.Methods: A total of 2430
pancreatic ductal adenocarcinoma NGS samples (YOPC n = 292; AOPC n = 2138) with
matched whole-transcriptome (NovaSeq) and DNA (NextSeq, 592-gene or NovaSeq,
whole-exome) sequencing data were analyzed (Caris Life Sciences, Phoenix, AZ). Im-
mune deconvolution was performed using the QuantiSeq pipeline. Limited clinical data
precluded stage- and treatment-stratified comparisons between cohorts. Overall survival
(OS) was obtained from insurance claims, and Kaplan-Meier estimates were calculated
for age- and molecularly-defined cohorts. Significance was determined as FDR-cor-
rected P-values (Q)< 0.05. Results: Of 2430 PDAC patients undergoing NGS, YOPC pa-
tients (median age 46 years) were more likely to be male (65% vs. 52%; P < 0.001)
and current smokers (32% vs. 11%; P = 0.02) compared with AOPC patients (median
age 75 years). YOPC patients had higher proportions of mismatch repair-deficient
(MMR)/MSI-H (2.8% vs. 0.8%, P = 0.001), BRCA2-mutant (4.7% vs 2.1%, P =
0.009), and PALB2-mutant (1.4% vs 0.5%, P = 0.04) tumors compared with AOPC pa-
tients, while tumors in AOPC patients had more frequent SMAD4 (20.1% vs. 14.7%,
P = 0.03), RNF43 (6.3% vs. 2.5%, P = 0.012), CDKN2A (24.8% vs. 19.2%, P =
0.04), and SF3B1 (2.7% vs. 0.7%, P = 0.04) mutations. YOPC patients also demon-
strated lower HLA-DPA1 homozygosity (55.2% vs. 64.1%, Q < 0.05) vs. AOPC pa-
tients. Notably, YOPC patients demonstrated significantly lower incidence of KRAS-
mutant (81.3% vs. 90.9%, Q < 0.01) tumors compared with AOPC patients. In the
KRAS-wildtype subset (n = 225), YOPC tumors were more likely to be driven by NRG1
andMET fusions, while BRAF fusions were exclusively observed in AOPC patients. Com-
putationally inferred immune deconvolution revealed enrichment of NK cell (Q = 0.04)
and M2 macrophages (Q = 0.01) populations in YOPC tumors. There was an association
with improved OS in YOPC patients with KRAS-wildtype (median 22.4 [YOPC-KRASWT]
vs. 15.1 [AOPC-KRASWT] months, P = 0.02) but not KRAS-mutant (P = 0.28), tumors
compared with AOPC patients. Conclusions: In this large real-world multi-omic charac-
terization of age-stratified molecular differences in PDAC, YOPC is associated with a
distinct molecular landscape compared with AOPC. These data reveal molecular fea-
tures of YOPC with prognostic and therapeutic implications. Research Sponsor: None.
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Prognostic utility of preoperative and postoperative circulating tumor DNA
(ctDNA) in resected pancreatic ductal adenocarcinoma: A systematic review
and meta-analysis. First Author: Ali Alqahtani, Ruesch Center for the Cure
of Gastrointestinal Cancers, Lombardi Comprehensive Cancer Center,
Georgetown University Medical Center, Washington, DC
Background: Surgical resection offers the only chance of cure for localized pancreatic
ductal adenocarcinoma (PDAC). Despite surgical resection, 80% of patients experience
disease recurrence. There is growing evidence that support the prognostic role of periop-
erative KRAS-mutated circulating tumor DNA (ctDNA). We conducted a systematic re-
view and meta-analysis to investigate the prognostic utility of preoperative and
postoperative KRAS-mutated ctDNA testing in resected PDAC. Methods: Following Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines,
a comprehensive search of PubMed/MEDLINE, Embase, and Cochrane Central Register
of Controlled Trials databases was performed in September 2021. We included studies
that reported on the effects of preoperative and postoperative KRAS-mutated ctDNA on
overall survival (OS) and/or relapse free survival (RFS) in resected PDAC. The random-
effects model was used to calculate pooled OS and RFS hazard ratios (HRs) and 95%
confidence intervals (CIs). Publication bias was assessed by visual inspection of a fun-
nel plot of the included studies. Results: We identified 6,986 studies, and 13 studies
were eligible for analysis. A total of 954 patients were included for the final evaluation.
In the preoperative setting, positive ctDNA correlated with worse RFS in 8 studies (HR,
2.067; 95% CI, 1.346-3.174; P < 0.001) and worse OS in 10 studies (HR, 2.170;
95% CI, 1.451-3.245; P < 0.001) compared to negative ctDNA. In the postoperative
setting, positive ctDNA correlated with worse RFS across 7 studies (HR, 2.986; 95%
CI, 1.897-4.699; P <.001), and worse OS in 5 studies (HR, 5.812; 95% CI, 1.757-
19.228; P = 0.004) compared to negative ctDNA. There was visible symmetry in the
funnel plot of the studies included, suggesting no publication bias. Conclusions: In re-
sected PDAC, preoperative and postoperative KRAS-mutated ctDNA positivity may be
useful markers of poor prognosis in terms of RFS and OS. Clinically, KRAS-mutated
ctDNA testing may also have implications when considering the aggressiveness and du-
ration of adjuvant therapy in PDAC, although prospective trials are needed to assess this
utility. Research Sponsor: None.

596 Poster Session

Targeted therapy (TT) in patients with KRAS wildtype (WT) pancreatic ductal
adenocarcinoma (PDAC) produces durable response. First Author: Maahum
Mehdi, Medical College of Wisconsin, Wauwatosa, WI
Background: Genomic alterations (GA) that drive cancer development and predict therapeutic
response remain elusive in patients (pts) with KRAS WT PDAC. We interrogated our institution-
al database to identify actionable GAs in pts with metastatic, KRASWT PDAC and analyzed the
therapeutic impact of matched TT. Methods: We reviewed electronic medical records of KRAS
WT PDAC pts (n=24) who underwent comprehensive genomic profiling (CGP) utilizing Founda-
tion One CDx (25.0%) or Tempus (75.0%) between 2015-2021. Duration of response (DOR)
was calculated from date of treatment (Tx) initiation to Tx discontinuation. Overall survival (OS)
was measured from the date of the diagnosis (Dx) of advanced disease (AD) to death or last fol-
low-up. OS was estimated using the Kaplan-Meier method, with at-risk periods left-truncated
at the time of CGP. The effect of covariates on survival was evaluated using Cox proportional
hazards regression. Results: Of the 24 KRASWT pts, 14 (58%) had AD: 8 (57%) pts had meta-
static disease at or shortly after Dx, 6 (43%) pts developed metachronous recurrence. Median
age at Dx for pts with AD was 65, and 57% were female. Seven of 14 pts with AD (50%) had
highly actionable GA (HAGA), (Table). Pts with HAGA demonstrated durable responses to TT
(Table) with manageable toxicities. Pts with HAGA had a median OS of 28 mo compared to 5.9
mo for those without (Hazard Ratio = 0.47, p = 0.33). Conclusions: The sustained therapeutic
benefit noted with TT matched to HAGA in pts with KRAS WT PDAC underscores the need for
systematic interrogation of the somatic genome in PDAC pts. Optimal sequencing of cytotoxic
therapy with TT and its impact on modulating clonal selection pressure in pts with KRAS WT
PDAC merits prospective evaluation. Research Sponsor: None.

HAGA and Tx course in pts with KRASWT PDAC with AD.

HAGA (n=7) Variant Allele Frequency (%) Chemotherapy for AD Targeted therapy (DOR, mo) OS (mo)

RET fusion*
ATM**

- RX3117-NAB (3.2)
FOLFOX (1.8)

PEGPH20-Pembrolizumab (2.9)
5-FU-NALIRI (13.5)

Praseltinib* (9.7) 33.6*

BRAF G469S - GEMNAB (2.3) - 22.5

FGFR2 Fusion - CAPNAB (2.0)
GEMCIS (8.3)

5-FU-NALIRI (1.1)

- 17.9

EGFR exon 19 deletion* 23.3 GEM (4.4) Erlotinib* (11.4) 11.5*

BRAF V600E 10.9 5-FU-NALIRI (1.3)
GEMNAB (2.8)

Ipilimumab/Nivolumab (1.7)

- 8.9

BRAF N486_P490del* 28.2 GEMNAB (0.7)
FOLFIRINOX (1.3)

Dabrafenib-trametinib* (4.8) 6.3*

STK11** - FOLFIRINOX (10.9)
GEMNAB (4.5)

GEMNABCIS (6.1)
5-FU-NALIRI (3.7)

GEMERLOTINIB (1.6)
FOLFOX*

Everolimus (1.8) 34.7*

5-FU: Fluorouracil, CIS: cisplatin, GEM: gemcitabine, NAB: nab-paclitaxel, NALIRI: liposomal irinotecan * Pt is alive, with ongoing re-
sponse to treatment **germline
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Detection of circulating DNA methylated BCAT1 and IKZF1 in pancreatic
adenocarcinoma. First Author: Jean M. Winter, Flinders University,
Bedford Park, SA, Australia

Background: Pancreatic adenocarcinoma patients have poor survival out-
comes and there are no non-invasive tests to aid diagnosis or therapy. Detec-
tion of circulating tumour DNA (ctDNA) methylated for BCAT1 and/or IKZF1
is over 60% sensitive for colorectal adenocarcinoma. Both pancreatic and
colorectal adenocarcinomas are of endodermal origin, therefore, these
methylated biomarkers might also have utility in detecting pancreatic can-
cer. The aim of this study was to investigate whether individuals with pan-
creatic adenocarcinoma have detectable methylated BCAT1 and IKZF1
DNA in circulation. Methods: In this pilot study, pre-treatment blood and
clinicopathological findings were collected from 21 patients diagnosed with
pancreatic adenocarcinoma. DNA isolated from plasma was bisulfite-con-
verted and assayed for methylated BCAT1, IKZF1 and a non-methylated re-
gion in ACTB (for yield estimates). Samples with methylation in either gene
was deemed positive. Chi -squared test was used to compare positivity be-
tween Stage I/II and Stage III/IV cases. The sum of percent (%) methylation
([average BCAT1]+[average IKZF1])/average ACTB) ± standard error was
compared between stages using Kruskal-Wallis rank test. Results: 10/21
(47.6%) patients were positive for methylated BCAT1 and/or IKZF1. There
was a trend of increasing positivity with advancing stage (Stage I/II 2/
8 (25.0%) vs Stage III/IV 8/13 (61.5%, p=0.104)), and for higher % meth-
ylation with more advanced disease (Stage II 0.01%±0.004 vs Stage IV
5.0%±3.7, p=0.06). No other comorbidities or demographics were associat-
ed with positivity. Conclusions: Assay for methylated BCAT1 and IKZF1
ctDNA detects approximately two-thirds of late-stage pancreatic adenocarci-
noma. Future studies are warranted to assess the clinical utility of these bio-
markers for detection and monitoring of pancreatic cancer. Clinical trial
information: 12616001138471. Research Sponsor: Flinders Medical Cen-
tre Foundation.

598 Poster Session

Comparative molecular profiling of pancreatic ductal adenocarcinoma
(PDAC) of the head (H) versus body/tail (B/T) and the tumor immune
microenvironment (TIME). First Author: Maen Abdelrahim, Houston
Methodist Cancer Center, Houston, TX
Background: PDAC of the H and B/T differ in embryonic origin, cell composition,
blood supply, lymphatic and venous drainage, and innervation. H tumors tend cause
symptoms earlier and to present at earlier stages compared to B/T cancers. The im-
pact of PDAC tumor location on patient presentation and survival has been shown in
large national data-based analyses, although with conflicting results. We aimed to
compare the molecular and tumor immune microenvironment (TIME) profiles of
PDAC of the H vs. B/T. Methods: A total of 3499 PDAC samples were analyzed via
next-generation sequencing (NGS) of RNA (whole transcriptome, NovaSeq), DNA
(NextSeq, 592 genes or NovaSeq, whole exome sequencing) and immunohisto-
chemistry (IHC, Caris Life Sciences, Phoenix, AZ). RNA deconvolution was per-
formed using QuantiSeq (Finotello 2019, Genome Medicine) to quantify the
immune cell infiltration. Pathway gene enrichment analyses were done using Gene
Set Enrichment Analysis (GSEA, Subramaniam 2015, PNAS). Significance was de-
termined as p values adjusted for multiple correction (q) of < 0.05. Results: Ana-
tomic subsites of PDAC tumors were grouped by primary tumor sites into H (N =
2058) or B/T (N = 1384). There were significantly more metastatic tumors profiled
from H vs. B/T (57% vs. 44%, p < 0.001). KRAS mutations (93.8% vs. 90.2%),
genomic loss of heterozygosity (12.7% vs. 9.1%), and several copy number altera-
tions (FGF3, FGF4, FGF19, CCND1, ZNF703, FLT4, MUTYH, TNFRS14) trended
higher in B/T when compared to H (p < 0.05 but q > 0.05). GNAS mutations
(2.2% vs. 0.7%) trended higher in H vs. B/T (p < 0.05). No significant difference
in immuno-oncology (IO) markers (TMB, PD-L1, MSI-H) were observed, but expres-
sion analysis of IO-related genes showed significantly higher expression of CTLA4
and PDCD1 in H (q < 0.05, fold change 1.2 and 1.3) and IDO1 and PDCD1LG2 ex-
pression trended higher in B/T (p < 0.05, fold change 0.95). When comparing me-
dian cell abundance values as part of TIME analysis, H had increased immune
infiltration of B cells (0.045 vs. 0.043), M2 macrophages (0.035 vs. 0.032), neu-
trophils (0.056 vs. 0.052), NK cells (0.027 vs. 0.026), CD8+ T cells (% > 0:
48.2% vs. 43.2%), while B/T had increased infiltration of M1 macrophages (0.035
vs. 0.032) (all q < 0.05). GSEA showed enrichment of CTLA4 (normalized enrich-
ment score (NES) 1.6, false discovery rate (FDR) 0.19) and primary immunodefi-
ciency pathway enrichment (NES 1.7, FDR 0.11) in H. Conclusions: To our
knowledge, this is one of the largest cohort of PDAC tumors subjected to broad mo-
lecular profiling. Differences in IO-related gene expression and TIME cell distribu-
tion suggest that response to IO therapies may differ in PDAC arising from H vs B/T.
Subtle differences in the genomic profliles of H vs. B/T tumors were also observed.
Research Sponsor: None.
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Real-world use of PARP inhibitors in BRCA1/2-mutated pancreatic cancer: A
retrospective analysis. First Author: Suvina Amin, AstraZeneca,
Gaithersburg, MD
Background: BRCA1 or BRCA2 mutations can be found in approximately 6 to 8 percent
of patients patients with metastatic pancreatic adenocarcinoma (mPaC). Olaparib is the
only PARP inhibitor (PARPi) approved in the EU and the US as maintenance treatment
for biomarker-selected patients with mPaC in the 1st line platinum-sensitive setting.
However, treatment sequencing can be heterogeneous, and there is a lack of real-world
data on patterns of PARPi use in relation to platinum use in BRCA1/2-mutated mPaC.
Methods: Longitudinal records collected between 1/2012-12/2020 were analyzed for a
cohort of 55 mPaC patients with BRCA1 or BRCA2 mutations identified by commercial
NGS testing who enrolled in Perthera’s US real-world observational registry study. Treat-
ment patterns including PARPi utilization and platinum-sensitivity (16 weeks without
progression at any point within known history) were abstracted via physician notes
across all lines of therapy. Results: PARPi use was documented in 60% (N=33) of 55
patients with BRCA1/2-mutated mPaC in any treatment setting. Within this cohort, 21
patients received a single agent PARPi outside of clinical trials. Among these patients,
only 38% (8 of 21) transitioned to a PARPi in a platinum-sensitive context, and only
14% (3 of 21) of these transitions occurred before 2nd line. Notably, 6 patients re-
ceived a PARPi in the platinum-resistant setting. Within the broader cohort, platinum-
sensitive criteria was fully met for 73% (40 of 55); however, only 49% (27 of 55)
reached this milestone of platinum-sensitivity prior to initiating a 2nd line therapy. Con-
clusions: The majority of these BRCA1/2-mutated patients received a PARPi-based ther-
apy in a variety of contexts with respect to line of therapy and prior platinum history.
These findings highlight the value of upfront genetic and molecular testing and the
need for further exploration to identify factors associated with treatment response as
well as optimized treatment sequencing. Research Sponsor: This study was funded by
AstraZeneca and Merck as part of an alliance between AstraZeneca and Merck Sharp &
Dohme Corp, a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA (MSD).

600 Poster Session

Plasma metabolomics to predict chemotherapy (CTX) response in advanced
pancreatic cancer (PC) patients (pts) on enteral feeding for cachexia. First
Author: Hayato Muranaka, Cedars-Sinai Medical Center, Los Angeles, CA
Background: We evaluated the potential of plasma metabolites as predictors of response
to CTX in a prospective cohort of pts who received enteral feeding for cachexia and ad-
vanced PC. Methods: The PANCAX-1 (NCT02400398) prospective trial enrolled 31 ca-
chectic advanced PC pts to receive jejunal tube peptide-based diet for 12 weeks (wks)
who were planned for palliative CTX. Out of 16 evaluable pts, 62.5% receiving enteral
feeding met the primary endpoint of weight stability at 12 wks. As part of an exploratory
analysis of the PANCAX-1 trial, serial blood samples were collected at 3 predefined
timepoints over 12 wks of enteral feeding. Up to 219 plasma metabolites were analyzed
by mass spectrometry and high-performance liquid chromatography. Analytes were
compared by relative area under the curve (AUC) and differences evaluated by two-sam-
ple t-tests. The mean AUC was used in pts with metabolites measured from > 1 time-
point of collection. Pts were stratified by stable disease (SD), partial response (PR), or
progressive disease (PD) as best overall response to standard CTX. Results: Of 31 pts
with advanced PC prospectively enrolled for enteral feeding, there were 55 blood sam-
ples collected from 28 pts available for plasma metabolomics. 20/28 (71%) pts re-
ceived first-line CTX, the majority of whom (90%) received gemcitabine-based CTX.
There were 2 PRs (7%) and 10 with SD (36%) as best response to CTX. Overall, there
were statistically significant differences in levels of intermediates involved in multiple
metabolic pathways including glycolysis, the tricarboxylic acid (TCA) cycle, fatty acid
synthesis, and nucleoside synthesis in pts with PR/SD vs. PD to CTX (all p < 0.05).
When stratified by CTX regimen, PD to 5-fluorouracil-based CTX (e.g., FOLFIRINOX)
was associated with decreased levels of essential amino acids (AAs, L-leucine, L-methi-
onine, L-tryptophan) and non-essential AAs (L-arginine, L-serine, L-tyrosine, all p <
0.05). For gemcitabine-based CTX (e.g., gemcitabine/nab-paclitaxel), PD was associat-
ed with increased levels of intermediates of glycolysis (pyruvate), TCA cycle (L-gluta-
mate), nucleoside synthesis (xanthine), and bile acid metabolism (taurocholic acid, all
p < 0.05). Conclusions:We are the first to demonstrate the feasibility of plasma metabo-
lomics in a prospective cohort of advanced PC pts on enteral feeding as their primary
source of nutrition. Metabolic signatures unique to FOLFIRINOX or gemcitabine/nab-
paclitaxel may be predictive of response and warrant further study. Research Sponsor:
UCLA CTSI grant UL1TR001881.

601 Poster Session

Real-world timelines of BRCA1/2-related molecular testing in pancreatic
cancer. First Author: Weiyan Li, AstraZeneca, Gaithersburg, MD
Background: BRCA1/2 mutations are present in ~6-8% of patients with pancreatic ade-
nocarcinoma. Olaparib is a recently approved PARP inhibitor (PARPi) in the US and Eu-
rope for germline BRCA1/2-mutated metastatic PaC in the 1st line maintenance setting
following response to at least 16 weeks of a platinum-containing regimen. However, the
availability of BRCA1/2 testing results at the time of 1st line and subsequent treatment
decisions in the advanced stage has not been established in real-world settings. Meth-
ods: Longitudinal clinical/molecular data collected between 1/2012-12/2020 were ret-
rospectively analyzed in 75 PaC pts with germline or somatic BRCA1/2 mutations
(BRCA1/2m) who enrolled in Perthera’s US real-world observational registry. Tumor
NGS testing results were generated by commercial labs for all patients. Germline status
was assessed by a molecular tumor board when testing results are available. BRCA1/2m
discovery timing (days since advanced presentation), molecular testing turnaround time
(days from physician order to result), and platinum utilization were abstracted from phy-
sician records. Associations between BRCA1/2m discovery timing and platinum utiliza-
tion were evaluated using Fisher’s exact test. Results: At the time of advanced PaC
diagnosis, BRCA1/2m status was known in a minority of patients (29% (22 of 75). In
the remaining 71% (53 of 75) patients, the median time to report BRCA1/2m status
was 76 days (IQR=56-558) following advanced diagnosis. The median tumor NGS test-
ing turnaround time was 35 days after physician order (IQR=24-54). Platinum use in
any setting was documented in 85% (64 of 75) of patients and the majority of these pa-
tients (62%, 40 of 64) initiated a platinum-based regimen before BRCA1/2m status
was first reported. Platinum agents were initiated before 2nd line in 75% (48 of 64) pa-
tients, and this was associated with BRCA1/2m identification before advanced diagno-
sis (p=0.03). Conclusions: BRCA1/2 testing results may not always be available when
1st line regimens are chosen which can impact ideal treatment sequencing in PaC pa-
tients. These real-world analyses underscore the importance of upfront BRCA1/2 testing
in PaC patients. Research Sponsor: This study was funded by AstraZeneca and Merck
as part of an alliance between AstraZeneca and Merck Sharp & Dohme Corp, a subsidi-
ary of Merck & Co., Inc., Kenilworth, NJ, USA (MSD).

602 Poster Session

The impact of germline and somatic mutations in the homologous
recombination repair pathway in pancreatic cancer patients who undergo
perioperative chemotherapy. First Author: Gudbjorg Jonsdottir, University
of Iowa Hospitals and Clinics, Iowa City, IA
Background: Limited data is available regarding the effects of germline and somatic mu-
tations in the homologous recombination repair (HRR) pathway in patients with resect-
able pancreatic cancer and exactly which mutations can be targeted with platinum-
based chemotherapy. We aimed to assess the impact of HRR pathway mutations in a
large cohort of pancreatic patients who underwent curative intent surgical resection.
Methods: Patients with resectable pancreatic cancer who underwent perioperative che-
motherapy, diagnosed from 1999-2020 from the participating members of the Oncolo-
gy Research Information Exchange Network (ORIEN) were included in the study.
Patients with germline and somatic whole exome sequencing data were analyzed for
known pathogenic and likely pathogenic variants according to ClinVar in the following
HRR pathway genes: BRCA1, BRCA2, PALB2, BRIP1, BRAD1, ATM, RAD51C,
RAD51, RAD50, CHECK2, FANCC, FANCA, MRE11 and XRCC2. The Kaplan Meier
method was used to compare median overall survival (OS) between patients with adeno-
carcinoma, with and without HRR pathway mutations. Multivariate cox proportional haz-
ard model was used to calculate HR and 95% CI adjusting for age at diagnosis, sex and
pathologic stage. Results: During the study period, the ORIEN cohort included 417 pa-
tients with resectable pancreatic cancer and whole exome sequencing. Of these 313
(75%) patients had adenocarcinoma and 104 (25%) neuroendocrine tumor. A total of
19 patients (5%) had an HRR pathway mutation - 15 (5%) in the adenocarcinoma
group and 4 (4%) in the neuroendocrine group. In the adenocarcinoma group, 97
(31%) patients underwent platinum-based perioperative chemotherapy. Median OS was
2.8 years (IQR 2.5-3.3) in the adenocarcinoma group without HRR pathway mutation
and 3.8 years (IQR 3.4-NA) in the group with HRR pathway mutation (HR 0.6: 95% CI
0.3-1.4, p = 0.76). Conclusions: There was a trend towards improved survival in patients
with adenocarcinoma receiving perioperative platinum-based chemotherapy with HRR
pathway mutations compared to those without a mutation. This finding supports previ-
ous data in the literature regarding the prognostic role of HRR pathway alterations in
pancreatic cancer. Larger prospective studies are needed to assess the predictive role of
these mutations in the perioperative setting in response to platinum-based chemothera-
py. Research Sponsor: None.
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Prognostic impact of common pathologic alterations in pancreatic ductal
adenocarcinoma from the veterans health administration. First Author:
Eric Glenn Mehlhaff, University of Wisconsin Department of Medicine,
Madison, WI
Background: The Veteran Health Administration’s (VHA) National Precision Oncology
Program was established to provide comprehensive molecular profiling for US military
veterans with advanced cancers. There is an urgent need for precision strategies in pan-
creatic ductal adenocarcinoma (PDAC), as it is a leading cause of cancer-related mortal-
ity. We hypothesized that contributions of molecular alterations in PDAC would fail to
stratify overall survival (OS), as current strategies are largely dependent on the activity
of cytotoxic chemotherapy.Methods: A retrospective, multicenter cohort of 342 veterans
with PDAC were identified from January 2016 to March 2021 who underwent compre-
hensive next-generation sequencing of tumor using FoundationOne CDx (UW
IRB#2020-0696). Subjects were stratified by localized (L) or metastatic (M) disease at
the time of diagnosis. Molecular alterations were compared by disease presentation us-
ing chi-squared analysis, and the clinical outcomes of overall survival (OS) were evaluat-
ed using Student’s t-test. Results: Baseline characteristics were representative of the VA
population across 80 independent sites. The cohort was male-dominant (97%) with a
median age of 69 years at diagnosis. Of this sample, 55% had M disease (n=189) com-
pared to 45% with L disease (n=153). Median OS for M PDAC was 8.9±10.2 months
(mo) v. L PDAC with median OS 22.5±18.0 mo (p<0.00005). Primary driver altera-
tions were representative of PDAC and comparable between L and M on presentation,
respectively; these included KRAS (92% v. 91%), TP53 (73% v. 80%), CDKN2A (29%
v. 32%), SMAD4 (18% v. 23%), ARID1A (15% v. 16%) and BRCA2 (9% v. 12%). Pri-
mary driver alterations did not confer differences in OS across the population when
comparing mutant (mt) to wildtype (wt) for KRAS (10.7 v. 11.8 mo, n=312), TP53
(10.3 v. 11.8 mo, n=263), CDKN2A (10.2 v. 10.9 mo, n=105), ARID1A (10.8 v. 10.9
mo, n=53), SMAD4 (11.3 vs 10.7 mo, n=72), and BRCA2 (13.8 v. 10.7 mo, n=37).
Conclusions: Using the largest report of molecular profiles in veterans with PDAC to
date, current therapeutic strategies fail to differentiate clinical outcomes by common
molecular alterations with cytotoxic chemotherapy. The molecular profiles of veterans
are representative of PDAC and do not vary significantly between localized and meta-
static disease. There remains a persistent unmet need for therapeutic strategies includ-
ing ongoing investigations of novel metabolic and immune-based therapies. Research
Sponsor: None.

604 Poster Session

Genomic classification of clinically advanced pancreatic ductal
adenocarcinoma (PDAC) based on methylthioadenosine phosphorylase
(MTAP) genomic loss (MTAP loss). First Author: Natalie Ngoi, Department
of Investigational Cancer Therapeutics, Division of Cancer Medicine, The
University of Texas MD Anderson Cancer Center, Houston, TX
Background: MTAP loss is represented across a wide variety of cancer types including PDAC and is an
emerging target for synthetic lethality-based cancer therapies. Preclinically, MTAP loss leads to the ac-
cumulation of 2-methylthioadenosine, reduced protein arginine N-methyltransferase 5 (PRMT5) meth-
ylation activity and increased vulnerability to targeting of the methionine adenosyltransferase IIa
(MAT2A)/ PRMT5 axis. In addition, 9p21 loss, homozygous co-deletion of MTAP/CDKN2A or homozy-
gous deletion of either gene have been associated with an immunologically “cold” tumor microenviron-
ment, primary resistance to anti PD(L)1 immunotherapy (IO) and poor prognosis phenotype (Han G, Nat
Commun 2021). We investigated concurrent mutations and immune biomarkers in clinical PDAC sam-
ples withMTAP-loss versus -intact status.Methods: From a series of 177705 consecutive cases, we per-
formed comprehensive genomic profiling on 9423 cases of PDAC using an FDA-approved assay
(F1CDx) to evaluate all classes of genomic alterations (GA). Tumor mutational burden (TMB) was deter-
mined on up to 1.1 Mbp of sequenced DNA and microsatellite instability (MSI) was determined on 114
loci. PD-L1 expression was determined by immunohistochemistry (Dako 22C3). Furthermore, we corre-
lated pertinent findings within a database of 16558 cases of clinically advanced cancer with MTAP
loss. Results: 2003 (21.3%) of 9423 PDAC demonstrated MTAP-loss. Similar gender, age and number
of GA per tumor were observed between MTAP-loss and -intact groups. Frequencies of TP53, CDKN2A/
B, SMAD4, PTEN and ARID1A were significantly higher in MTAP-loss PDAC. However, previously-de-
scribed biomarkers of IO efficacy (MSI, TMB, CD274 amplification and PD-L1 expression) and resis-
tance (STK11, KEAP1 andMDM2) were infrequent and similar in both groups. The frequencies of other
potentially targetable GA including BRCA1/2, ATM, KRAS G12C, ERBB2, BRAF, FGFR1, NF1 and
PIK3CA were also infrequent and similar in both groups of PDAC patients. Amongst a database of
16558 cases of clinically advanced cancer with MTAP loss, 1538 (9.3%) featured co-alterations in
MTAP and SMAD4. 52% of the MTAP/SMAD4 co-altered cases were PDAC. Conclusions: MTAP loss is
associated with a distinctive concurrent genomic profile in PDAC and represents a potential new syn-
thetic lethality-based opportunity for treatment with PRMT5 and MAT2A inhibitors. Furthermore, MTAP
loss may represent an independent negative predictive biomarker for immune checkpoint inhibition in
PDAC. Research Sponsor: Foundation Medicine.

PDAC MTAP Intact PDAC MTAP Loss P Value

Gender 47% female/53% male 49% female/51% male NS

Median age (range) 65.8 (22-89+) 65.5 (25-89+) NS

CDKN2A/B 42.4%/10.5% 99.7%/95% <.0001

TP53 76.9% 80.5% =.0006

SMAD4 23.7% 34.2% <.0001

ARID1A 7.8% 9.7% =.008

PTEN 1.4% 2.5% =.001

MSI-High/PD-L1 positive 0.5%/34.1% 0.2%/38.6% NS

Median TMB 1.3 1.3

605 Poster Session

Molecular precision medicine in pancreatic cancer: A single-center
experience. First Author: Anthony Tarabay, Gustave Roussy Cancer
Campus, Villejuif, France
Background: Pancreatic ductal adenocarcinoma (PDAC) is the third leading cause of
death by cancer worldwide. Mostly diagnosed with locally advanced or metastatic dis-
ease, patients lack for treatment options. Gene alterations (GAs) are frequently observed
in PDAC, some of them considered as actionable with molecular targeted therapies
(MTTs), with potential clinical benefits and improved outcomes.Methods:We conducted
a retrospective analysis of all patients, aged ≥18 years, with histologically confirmed
PDAC, who underwent tumor molecular profiling between 2010 and 2020 in our insti-
tution as part of personalized medicine trials. Overall survival was the primary study
endpoint (minimal follow-up after molecular profiling, 6 months). Results: Of 115 eligi-
ble patients, molecular profiling was successful in 102 patients (89%). KRAS muta-
tions were the most frequent GAs, mostly G12D. Actionable GAs were found in 29
patients (28%), involving mainly BRCA1/2 (5 [18%]), HER2 (5 [18%]), MTAP (5
[18%]), and FGFR (3 [11%]). Only 12 of these 29 patients (41%, or 10% of the whole
population) could receive MTTs accordingly, with a median progression-free survival of
1.6 months. Median OS was 17 months in patients with actionable GAs treated with
MTTs (n = 12 [11.8%]), 14 months in patients with actionable GAs not treated with
MTTs (n = 17 [16.7%]), and 19 months in patients without actionable GAs treated with
standard therapies (n = 73 [71.5%]; p = 0.26). The absence of liver metastases was as-
sociated with better OS (HR = 0.471, p = 0.01). The longest duration of response with
MTTs was observed in patients with BRCAmutations treated with olaparib. Conclusions:
Actionable GAs are found in more than the quarter of patients with advanced PDAC.
Overall, targeting actionable GAs with MTTs was not associated with improved OS in
this retrospective study. However, selected GA/MTT duets (e.g., BRCA mutations/ola-
parib) were associated with better outcome. Research Sponsor: None.
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The impact of CA 19-9 on survival in patients with clinical stage I pancreatic
cancer. First Author: Alexa D. Melucci, Division of General Surgery,
University of Rochester, Rochester, NY
Background: Standard of care for early-stage resectable pancreatic cancer (PC) includes a
combination of surgical resection and chemotherapy. Frequently, CA 19-9 is used as a bio-
marker to monitor treatment effect and has prognostic significance. We evaluated the im-
pact of CA 19-9 on overall survival (OS) in patients with clinical stage I PC (cT1N0 and
cT2N0) utilizing the National Cancer Database (NCDB). Methods: The NCDB was queried
between 2010 and 2014 to identify patients with clinical stage I PC. Patients who had
missing or undocumented CA 19-9 value at diagnosis were excluded. Demographic and clin-
ical characteristics were analyzed. Patients were stratified into two cohorts based on the CA
19-9 value at diagnosis – CA 19-9 < 98 U/mL and CA 19-9 > 98 U/mL. Univariable and
multivariable analyses were performed, and variables associated with OS were identified.
Kaplan-Meier survival curves were computed to compare the OS between the two cohorts.
Results: A total of 12,480 patients met our inclusion criteria. A majority of patients were fe-
male (51.9%), white (84.4%), with a median age of 70 years. Nearly, half the patients re-
ceived care in an academic/research program (49.5%). A majority of patients had tumors
located in the head of the pancreas (71.9%), and received single-agent (35.1%) or multi-
agent (22.9%) chemotherapy. Over half the patients (6505 patients, 52.1%) had a CA 19-
9 value> 98 U/mL. A CA 19-9 value> 98 U/mL in patients predicted a significantly shorter
median OS of 12.1 months compared to 19.4 months in patients with a CA 19-9 < 98 U/
mL, p<0.0001 (Table). The 5-year OS rate was 9.9% in patients with a CA 19-9 value of >
98 U/mL compared to a 5-year OS rate of 18.1% for patients with a CA 19-9 value < 98 U/
mL. On multivariable analysis, CA 19-9 > 98 compared to CA 19-9 < 98 (HR 1.53,
p<0.001) and black race compared to white race (HR 1.10, p<0.001) was associated with
worse survival, whereas tumor location in the body and tail compared to the head (HR 0.82,
p<0.001), single-agent (HR 0.55, p<0.001) and multiagent (HR 0.55, p<0.001) chemo-
therapy compared to no chemotherapy, independently predicted improved OS. Conclusions:
This is the first National Cancer Database study to demonstrate the prognostic value of CA
19-9 in patients with clinical stage I pancreatic cancer, with a value < 98 U/mL predicting
improved survival. Clinical stage I pancreatic cancer patients appear to derive a significant
benefit from chemotherapy, including single and multiagent chemotherapy, irrespective of
the CA 19-9 value. Research Sponsor: None.

Survival comparison between the two Cohorts based on the CA 19-9 value.

CA 19-9
Subjects

(n= 12,480) Median Survival (95%CI) (months) Overall Survival (months) Survival Rate (95% CI) p-value

<98 U/ml 5975 19.4 (18.8, 20.3) 60
120

18.1% (16.8%, 19.4%)
0.0% (NA, NA) <0.0001

> 98 U/ml 6505 12.1 (11.7, 12.5) 60
120

9.9% (8.9%, 10.9%)
0.0% (NA, NA)

CA 19-9: carbohydrate antigen 19-9; CI: confidence interval.
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607 Poster Session

Does detection of microsatellite instability-high (MSI-H) by plasma-based
testing predict tumor response to immunotherapy (IO) in patients with
pancreatic cancer (PC)? First Author: Sakti Chakrabarti, Mayo Clinic,
Rochester, MN
Background: Immunotherapy (IO) is known to have robust anti-tumor activity in patients
with MSI-H solid tumors. However, clinical trials investigating IO activity have used tis-
sue-based testing to determine MSI-H status. Pancreatic tumor biopsy often does not
provide sufficient tumor tissue for MSI testing. We investigated if the MSI-H status de-
tected by plasma-based circulating tumor DNA (ctDNA) testing predicts robust response
to IO in patients with PC. Methods: Genomic results from a well-validated plasma-based
ctDNA assay (Guardant360[G360]) performed as part of routine clinical care between
October 1, 2018 and September 7, 2021 in patients with PC were queried to identify
patients with MSI-H tumors. Patient characteristics, tumor characteristics, treatment
details, and outcomes were reported by ordering clinicians where available. The data
cut-off date was September 1, 2021. Results: A total of 52 patients with PC who had
MSI-H tumors on G360 were identified. Clinical outcomes data were available for 10/
52 (19%) patients who were included for analysis. This patient cohort had a median
age of 68 years (range: 56-82); 80% were male and 80% of patients had metastatic
disease. 9/10 patients received IO: 3 in the first-line, 3 in the second-line, 3 in the
third-line setting; most received pembrolizumab (8/9) while 1 received ipilimumab plus
nivolumab. The median duration of IO was 8 months (range: 1-24). The overall response
rate was 77% (7/9) and 6 of the 7 responders continue to show response at the time of
data cut-off after a median follow-up of 21 months (range:11-33). The median progres-
sion-free survival and overall survival were not reached in the IO-treated cohort. Tissue-
based MSI testing results were concordant with plasma-based G360 results in 5 of 6
patients (83%) who had tissue-based test results available. The patient with the discor-
dant result was MSI-H by G360 but had intact mismatch repair protein expression by
immunohistochemistry. This patient received neoadjuvant IO followed by surgery and
the resected specimen confirmed pathological complete response. Conclusions: The de-
tection of MSI-H status by plasma-based ctDNA testing is highly concordant to tissue-
based testing and predicts robust and durable response to IO in patients with PC. The
use of a well-validated plasma-based ctDNA analysis may expand the identification of
MSI-H tumors in patients with PC and enable treatment with IO resulting in improved
outcomes. Research Sponsor: None.

608 Poster Session

Improved survival in patients with lung only recurrence after surgical
resection of pancreatic ductal adenocarcinoma. First Author: Michael S.
May, Columbia University Medical Center, New York, NY
Background: Recurrence rates after resection of pancreatic ductal adenocarcinoma
(PDA) can be up to 80%. Prior data suggests that initial site of recurrence influences
prognosis. This study aims to compare survival of patients (pts) with resected PDA by
initial site of recurrence. Methods: We retrospectively reviewed the demographics, treat-
ments, recurrence and survival of 717 pts with PDA who underwent resection at Colum-
bia University Irving Medical Center from 2011 to 2020 and were part of a tumor
registry. Analyses were performed using Kaplan-Meier and paired T-tests. Results: Of
717 pts with resected PDA, 320 had confirmed recurrence. Median age at diagnosis
was 67 years (yrs). Among pts with a single initial recurrence site, 36 recurred in lung,
97 in liver, 95 locally, and 23 in peritoneum. 58 pts had initial recurrence at 2 or more
sites. Neoadjuvant treatment had been administered in 42%, 36%, 40%, 35%, and
22% of pts with lung, liver, local, peritoneal, and multiple sites at initial recurrence, re-
spectively (p=0.21). Adjuvant treatment had been administered in 72%, 69%, 76%,
70%, and 72% of pts with lung, liver, local, peritoneal, and multiple sites at initial re-
currence, respectively (p=0.88). Pts with initial lung recurrence had a significantly lon-
ger median overall survival (mOS), 4.39 yrs, compared to initial recurrence in the liver
(1.98 yrs, p=0.02), peritoneum (2.19 yrs, p=0.0002), and at multiple sites (2.66 yrs,
p=0.03). A significantly longer time from diagnosis to recurrence was observed in pts
who had initial lung recurrence, compared to pts who had initial hepatic, peritoneal or
multiple site recurrences. Pts with initial lung recurrence had a significantly longer time
from first recurrence to death compared to pts with initial peritoneal recurrence. See Ta-
ble for summary. Conclusions: Pts with resected PDA with initial pulmonary recurrence
experience improved survival compared to those who recur at other distinct or multiple
sites. The underlying pathways contributing to this improved survival need to be investi-
gated further. Research Sponsor: None.

Initial
recurrence

N=
360

mOS from time of
pathological diagnosis, yrs

(95% CI) [p-value]

mOS from time of
surgery, yrs (95% CI)

[p-value]

Median time from diagnosis
to first recurrence, yrs [p-

value]

Median time from first
recurrence to death, yrs

[p-value]

Lung only 36
(11%)

4.39 (3.34-5.24) 4.18 (3.34-5.19) 2.01 1.34

Liver only 97
(30%)

1.98 (1.74-2.53) [0.02] 1.76 (1.49-2.30)
[0.01]

0.90 [0.00009] 0.94 [0.3]

Local only 95
(30%)

3.15 (2.68-4.11) [0.30] 2.76 (2.34-4.04)
[0.40]

1.20 [0.05] 1.45 [0.7]

Peritoneal
only

23
(7%)

2.19 (1.51-2.86) [0.0002] 2.10 (0.93-2.36)
[0.0001]

1.08 [0.00009] 0.82 [0.01]

Multiple
Sites

58
(18%)

2.66 (2.05-3.42) [0.03] 2.34 (1.53-3.38)
[0.04]

1.05 [0.0005] 0.877 [0.4]

p-values are for comparisons with lung-only recurrence

609 Poster Session

Homologous recombination repair pathway alterations and their relationship
to homologous recombination deficiency in advanced pancreatic cancer
patients. First Author: Hitendra Patel, University of California San Diego
Moores Cancer Center, La Jolla, CA
Background: Homologous recombination repair (HRR) is critical for limiting DNA damage
arising from double strand breaks. Disrupting HRR has emerged as a therapeutic strategy in
pancreatic cancer given the development of PARP inhibitors that can specifically target tu-
mors with homologous recombination deficiency (HRD). While HRD is strongly associated
with loss-of-function mutations in BRCA1/2, a broad range of pathogenic alterations have
been identified in other HRR genes. Identification of pathogenic alterations that predict re-
sponse to PARP inhibition remains a critical knowledge gap in the field. Methods: We retro-
spectively analyzed de-identified records from 895 patients with advanced pancreatic
cancer that underwent next generation sequencing (NGS) with the Tempus|xT assay (DNA-
seq of 648 genes at 500x coverage, matched normal, full transcriptome RNA-seq). HRD-
positivity and genome-wide loss of heterozygosity (LOH) were compared across groups,
which were defined based on alterations to BRCA1/2 or other HRR pathway genes. Results:
We identified 293/895 (33%) pancreatic cancer patients to be HRD-positive. Among HRD
positive patients, 23/895 (2.6%) tumors harbored two alterations in BRCA1/2 (BRCA++),
179/895 (20%) harbored a single alteration in BRCA1/2 (BRCA+), 25/895 (2.8%) har-
bored two alterations in at least one other non-BRCA HRR gene (other HRR++), 367/895
(41%) harbored a single alteration in one other HRR gene (other HRR+), and 143/895
(16%) had pathogenic alterations in neither BRCA1/2 nor other HRR genes. In terms of
HRD status, 23/23 (100%) of BRCA++ cases, 179/337 (53%) of BRCA+ cases, 4/25
(16%) of other HRR++ cases, and 87/367 (24%) of other HRR+ cases were HRD-positive.
We observed no cases that were HRD-positive without an alteration in either BRCA1/2 or
other HRR gene. Within the other HRR+ group, we found that single alterations in CHEK1/
2, FANCA/L, MRE11, PALB2, and RAD51B were all significantly associated with HRD-posi-
tivity whereas CDK12, for instance, was not (Table). Conclusions: Comprehensive genomic
profiling demonstrates that approximately 1 in 4 patients without BRCA alterations may po-
tentially benefit from PARP inhibition due to alterations in other HRR genes. Future studies
may examine the role of PARP inhibition in this population of HRR+ pancreatic cancer pa-
tients. Research Sponsor: None.

HRR+ Gene
Overall

(n = 367)
HRD Negative
(n = 280)

HRD Positive
(n = 87)

CDK12 15 (4.1%) 9 (3.2%) 6 (6.9%)

CHEK1 42 (11%) 21 (7.5%) 21 (24%)

CHEK2 108 (29%) 64 (23%) 44 (51%)

FANCA 35 (9.5%) 21 (7.5%) 14 (16%)

FANCL 31 (8.4%) 12 (4.3%) 19 (22%)

MRE11 47 (13%) 25 (8.9%) 22 (25%)

PALB2 46 (13%) 22 (7.9%) 24 (28%)

RAD51B 64 (17%) 39 (14%) 25 (29%)

610 Poster Session

Spatially defined enrichment of a neuronal-like malignant phenotype in
pancreatic cancer after neoadjuvant treatment. First Author: William L.
Hwang, Massachusetts General Hospital, Boston, MA
Background: Pancreatic ductal adenocarcinoma (PDAC) is highly lethal and resistance
to chemotherapy and radiotherapy is a major obstacle to improving clinical outcomes.
Hence, there is an urgent need to elucidate the gene expression programs, spatial con-
text, and interactions among different cell types in residual disease after neoadjuvant
treatment. Methods: We optimized and applied single-nucleus RNA-seq (snRNA-seq) to
43 frozen primary PDAC tumors. Eighteen were treatment-naïve, 14 received FOLFIRI-
NOX followed by radiotherapy with 5-FU or capecitabine (CRT), and 5 were subjected to
CRT combined with losartan on protocol (CRTL). We performed unsupervised clustering
of single nucleus profiles and then annotated and quantified cell subsets. Malignant
and fibroblast gene expression programs were identified by consensus non-negative ma-
trix factorization (cNMF). We mapped our cell type signatures and expression programs
onto the tumor architecture using whole-transcriptome digital spatial profiling (DSP) to
uncover distinct multicellular spatial neighborhoods and intercellular interactions that
compose PDAC and are remodeled by neoadjuvant treatment. Results: Consistent with
treatment effect, the proportion of malignant cells was significantly lower in tumors
treated with neoadjuvant therapy. Within the immune compartment, CRTL was associat-
ed with a higher fraction of CD8+ T cells and Tregs compared to untreated and CRT tu-
mors. Differential expression analysis of CD8+ T cells revealed greater effector function
(e.g., IL2, CCL4, CCL5) and reduced quiescence/dysfunction markers (e.g., TIGIT,
TCF7, KLF2, LEF1) associated with CRTL. We discovered expression programs across
malignant and fibroblast profiles that formed a refined molecular taxonomy, including a
novel neuronal-like malignant program enriched in the neoadjuvant groups and associ-
ated with the worst prognosis in independent cohorts. Ex vivo treatment of organoids de-
rived from an untreated PDAC with FOLFIRINOX chemotherapy and radiotherapy
recapitulated enrichment of the neuronal-like program. Whole-transcriptome DSP re-
vealed three distinct multicellular neighborhoods: classical, squamoid-basaloid, and
treatment-enriched. The observed enrichment in post-treatment residual disease of
multiple spatially-defined receptor-ligand interactions and a neighborhood featuring co-
localization of the neuronal-like malignant program, neurotropic CAF program, and
CD8+ T cells may open new opportunities for therapeutic targeting in PDAC. Conclu-
sions: Our work provides a high-resolution molecular framework for understanding the
inter- and intra-tumoral heterogeneity of pancreatic cancer, spatial organization into dis-
crete multicellular communities, and treatment-associated reprogramming as a blue-
print for exploring novel therapeutic strategies tailored to residual disease. Research
Sponsor: Lustgarten Foundation., Other Foundation.
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611 Poster Session

High-plex proteomic prognostic marker discovery for patients with pancreatic
cancer adenocarcinoma using digital spatial profiling. First Author:
Nigel Balfour Jamieson, Wolfson Wohl Cancer Research Centre, Institute
of Cancer Sciences, University of Glasgow, Glasgow, United Kingdom
Background: The long-term outcomes following surgical resection for Pancreatic Ductal
Adenocarcinoma (PDAC) remain poor, with only 20% of patients surviving 5 years after
pancreatectomy. With its immune-privileged nature, starting from the early pre-neoplas-
tic state, it appears to escape easily from the antitumor immune response. Despite ratio-
nale for targeting immune pathways in PDAC, there has been little benefit observed at
this point. The aim of the current study was to interrogate immune landscape of PDAC
utilising the Nanostring GeoMx Digital Spatial Profiler (DSP), a state-of-the art analysis
platform enabling Hi-plex proteomic characterisation whilst maintaining tumor microen-
vironment (TME) topographical features. Methods: We assessed Formalin Fixed Paraffin
Embedded (FFPE) tumor samples from 28 treatment-naive PDAC cases represented in
a multi-regional tissue microarray (TMA) for which extensive IHC, molecular, genomic
characterisation and clinicopathological follow-up data is available. Following multiplex
IHC staining for DAPI, panCK, aSMA and CD3 to guide region selection, we employed
the GeoMx DSP system (NanoString) to select regions within multiple TMA cores. We
quantified 60 immune markers simultaneously in multiple tissue compartments defined
by immunofluorescence co-localization including (tumor [panCK+ve], immune stroma
(PanCK-ve]. Data analysis was performed by a combination of DSP analysis suite and
custom R pipeline. Results: The spatially informed variable assessment by DSP was vali-
dated by both regression and variable prognostication compared with IHC for stromal
CD3, CD8 CD68 in near serial TMA PDAC sections. Unsupervised analysis of DSP prote-
ome data in the panCK-negative regions identified an immune poor group associated
with shorter Overall Survival (OS) (13.0 versus 31.1months, P = 0.005). When tran-
scriptomic subtype was considered, the checkpoint inhibitor B7-H3 was significantly
upregulated in the squamous subtype tumours versus the classical group (Log2: 1.63,
P = 0.001). Patients with high B7-H3 expression, using a median expression cut-off,
were associated with shorter OS on multivariate analysis (Hazard Ratio: 4.16, P = 0.01)
including lymph node and resection margin status, a finding that was validated in an ex-
ternal cohort at the transcriptome level. Conclusions: This pilot scale discovery study
shows the potential of the Nanostring DSP technology in the identification of spatially-
informed biomarkers with prognostic relevance in biopsy sized samples from treatment-
naive PDAC. We identified a number of relevant candidate immune predictors in spatial
context that are currently undergoing validation in larger independent cohorts and the
neoadjuvant setting. Future studies will apply this technology to pre- and post-treatment
biopsy samples. Research Sponsor: Cancer Research UK.

612 Poster Session

Association of pancreatic adenocarcinoma location (head/body/tail) with
DDR mutation status and response to platinum-based therapy. First Author:
Ida Micaily, Thomas Jefferson University, Philadelphia, PA
Background: Pancreatic adenocarcinoma is an aggressive disease with poor clinical
prognosis that can originate from either the head (H) or body/tail (BT). Potential prog-
nostic implications for H versus BT tumors have been reported; however, the molecular
underpinnings associated with these differences in survival have not fully been ex-
plored. Using a large-scale real-world cohort of H and BT tumors with NGS results avail-
able from commercial labs, we retrospectively aim to identify potential differences
between H and BT tumors in their response to standard therapies to help understand
whether the treatment prioritization for pancreatic adenocarcinoma should take into ac-
count anatomical sidedness, as is recognized today with left-sided versus right-sided co-
lorectal cancers. Methods: We analyzed outcomes across 1540 pts with NGS results
from Perthera’s Real-World Evidence database who were diagnosed with PDAC originat-
ing from the H or BT. Progression-free survival (PFS) was evaluated from initiation of
1st line for advanced disease until discontinuation due to disease progression. Hazard
ratios and p-values were computed via Cox regression when comparing PFS between 1st
line FOLFIRINOX and gemcitabine/nab-paclitaxel. Differences in frequencies of geno-
mic alterations between proximal and distal were analyzed by Fisher’s exact test. Re-
sults: Mutations in BRCA1/BRCA2/PALB2 were enriched (unadjusted p-value=0.017)
in BT tumors (8.6% of 619) relative to H tumors (5.4% of 921). An expanded set of
DDR pathway alterations (e.g. ATM, FANCA, CHEK2, BAP1, BRIP1, etc) were also en-
riched (unadjusted p-value=0.003) in BT tumors (21.4% of 619) relative to H tumors
(15.6% of 921). In BT tumors, mPFS on 1st line FOLFIRINOX was longer (Table) than
1st line gemcitabine/nab-paclitaxel (p=0.0078) but this difference was not observed in
H tumors (p=0.34). Overall survival data in these patients and an independent institu-
tional cohort which motivated these analyses will also be discussed. Conclusions: DDR
pathway alterations are known predictors of increased benefit from platinums and these
real-world insights preliminarily suggest that DDR mutations are more common in BT
vs. H. Prospective studies may be warranted to confirm the hypothesis-generating find-
ings that platinum-based regimens should be prioritized in patients with BT tumors
while underscoring the importance of routine NGS testing in both BT and H tumors giv-
en the prevalence of DDR pathway alterations on both sides of the pancreas. Research
Sponsor: None.

TreatmentGroup Tail(n) Tail mPFS [95% CI] (months) Head(n) Head mPFS [95% CI] (months)

1st Line FOLFIRINOX 182 9.9 [7.5-12.1] 192 8.9 [6.8-10.3]

1st LineGem/nab-Pac 178 7.2 [6-8.3] 196 7.5 [6.9-8.7]

FOLFIRINOX vs Gem/nab-Pac p=0.0078(HR=0.67 [0.5-0.9]) p=0.34(HR=0.87 [0.66-1.16]

613 Poster Session

Association of pretreatment CA19-9 with survival after 3-fraction SBRT for
locally advanced pancreatic cancer: Results from a phase I dose-escalation
trial. First Author: Marsha Reyngold, Memorial Sloan Kettering Cancer
Center, New York, NY
Background: The optimal dose and fractionation scheme for stereotactic body radiother-
apy (SBRT) is unknown. The biologic effects of ultra-high doses per fraction (>8Gy) are
theoretical, but may include eliciting an effect on the endothelial cells of the tumor vas-
culature which could improve treatment response. This study aimed to determine the
safety and maximally tolerated dose of 3-fraction SBRT for locally advanced pancreatic
cancer (LAPC). Methods: A multi-site phase 1 dose escalation trial was conducted from
March 2016 to April 2019 at Memorial Sloan Kettering Cancer Center
(NCT02643498) and University of Colorado (NCT02873598). Patients with localized
histologically confirmed pancreatic adenocarcinoma deemed unresectable on multidis-
ciplinary review without distant progression following induction chemotherapy for ≥ 2
months were eligible. Patients received 3-fraction LINAC-based SBRT at 3 dose levels,
27Gy, 30Gy and 33Gy following a modified 3+3 design, allowing for enrollment of addi-
tional patients at the last dose level during the 90-day observation period, provided no
dose-limiting toxicities (DLTs) were observed. DLTs were defined as ≥ Grade 3 treat-
ment-related GI toxicity within 90 days of RT by CTCAE v.4. The secondary endpoints
were overall survival (OS), local progression-free and distant metastasis-free survival
(LPFS and DMFS, respectively). Univariate analysis using log-rank test was performed
to identify factors associated with OS. Results: Twenty-three evaluable patients were en-
rolled, including 8 patients at 27Gy, 8 patients at 30Gy and 7 patients at 33Gy. The
median age was 67 years (range 52 - 79), 9 patients (39%) were male, all were stage
IIIwith a median tumor size of 3.5cm (range, 1.0 - 6.4) and CA19-9 of 60U/mL (range,
<1 - 4880). All received chemotherapy for a median of 4.0 months (range 2.5 -11.4).
There were no grade ≥ 3 abdominal pain, dyspepsia, diarrhea, nausea, vomiting, or gas-
trointestinal hemorrhage. Four patients underwent resections (pancreaticoduodenec-
tomy=3, Appleby=1). Twelve-month rates of OS, DMFS and LPFS were 45.8 %, 37.7%
and 53.0%, respectively. On univariate analysis, CA19-9 (HR=0.2365, 95%CI
0.07999 to 0.6990), but not dose level, size, N stage, tumor location, duration of che-
motherapy were associated with OS. Twelve-month OS for patients with CA19-9 ≤ 60U/
mL vs > 60U/mL were 80% vs 27% (p=0.0023). Conclusions: For select LAPC pa-
tients, dose escalation to the target dose of 33Gy in 3 fractions resulted in no DLTs and
disease outcomes comparable to conventional RT. Lower pre-SBRT CA19-9 values were
associated with improved OS and could help identify patients most likely to benefit
from local therapies. Continued exploration of (ultra)hypofractionated schemes to maxi-
mize tumor control while enabling efficient integration of RT with systemic therapy is
warranted. Clinical trial information: NCT02643498/NCT02873598. Research Spon-
sor: Institutional support – internal grants.

614 Poster Session

KRAS mutation methylation clonality in early-stage pancreatic cancer. First
Author: Jeanne Kowalski, Livestrong Cancer Institutes, The University of
Texas at Austin Dell Medical School, Austin, TX
Background: KRAS is mutated in 90% of pancreatic cancers making it a seemingly ideal
target for treatment and yet, with the exception of the rare G12C mutation, KRAS is un-
druggable for the vast majority of pancreatic patients. Herein, we characterize, in silico,
KRAS methylation-derived mutation clonal and subclonal diversity in PDAC and exam-
ine their impact upon clinical outcomes. Methods:We developed a mutation methylation
(MM) clonality workflow for gene mutation assignment as clonal versus subclonal and
applied it genome-wide to TCGA data. For comparison, we used the cancer cell fraction
(CCF) clonality prediction. We examined clinical outcomes by comparing in months
(mos), Kaplan-Meier estimated overall survival (OS) using a log-rank test and a cox mod-
el for testing several features. We performed differential gene expression, differential
gene correlation, and gene set enrichment analyses (GSEA) between KRAS MM clonal
versus subclonal early stage pancreatic patients. Results: Using 104 TCGA early stage
pancreatic cancer patient tumors from TCGA with mutation, methylation and clinical
outcomes data, we defined KRAS MM clonality (n = 70 clonal, n = 34 subclonal) and
CCF clonality (n = 74 clonal, n = 28 subclonal) tumors. Clonality assignment between
methods was 53% clonal and 17% subclonal concordant, and 19% discordant among
samples. KRAS MM clonality was associated with significantly (p = 0.046) shorter OS
(median OS = 11.5 mos) as compared to the KRAS subclonal group (median OS = 15
mos). By comparison, KRAS CCF clonal and subclonal patient groups did not differ in
their OS. When RNA-Seq derived subtypes for pancreatic cancer were included in a
model with our KRAS MM clonality marker, only our marker remained as significantly
associated with OS. Median KRAS gene expression was significantly (p = 0.01) higher
in the KRAS MM clonal versus subclonal group. A GSEA showed enrichment ofMYC tar-
gets in the KRAS clonal group. We identified 72, mostly protein coding genes residing
on chromosomes 5q, 7p and 8p that correlated with KRAS gene expression only in the
subclonal group. Conclusions: Our analyses shows a potential clonality dissection of the
established 90% KRAS mutation rate in pancreatic cancer, which based on our MM
workflow, may be dissected into 61% KRAS clonal and 30% KRAS subclonal. By as-
signing clonality based on another DNA data type using CCF, we obtain 65% KRAS
clonal and 25% KRAS subclonal. Thus, regardless of which DNA-based workflow, over-
all, the KRAS clonality rates are similar. There is a notable difference however in pa-
tient-level assignment of KRAS clonality as only our workflow showed poor OS
associated with KRAS clonality. The introduction of a methylation-based mutation clon-
ality marker could prove invaluable when used in combination with methylation-based
circulating tumor DNA assays for patient and treatment selection, and clinical trial mon-
itoring of tumor responses. Research Sponsor: Cancer Prevention and Research Insti-
tute of Texas #RR160093 (to S. Gail Eckhardt), Department of Oncology, Dell Medical
School, Research Funds (to J. Kowalski-Muegge)
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615 Poster Session

Pancreatic cancer: Cutaneous metastases, clinical descriptors and
outcomes. First Author: Lilly Gu, Memorial Sloan Kettering Cancer
Center, New York, NY
Background: The occurrence of cutaneous metastasis from pancreatic cancer (PC) is rare, and
the exact incidence is unknown. The literature to date is primarily limited to isolated case re-
ports. Herein, we evaluate the clinical, genomic, and other descriptors of patients with PC and
cutaneous metastases. Methods: Institutional databases were queried using search terms
“pancreas cancer” and “cutaneous mets”. Clinical history, demographics, PC cutaneous me-
tastasis details, and survival outcomes were abstracted. Results were described using descrip-
tive statistics, and overall survival (OS) from the diagnosis of cutaneous metastasis was
estimated using Kaplan-Meier methods. Results: Of 140 on initial search, 40 patients met in-
clusion criteria of PC and cutaneous metastases and were analyzed. The median age (Q1-Q3,
IQR) of pancreatic cancer diagnosis was 66.0 (59.3-72.3, 12.9) years. Most common histolog-
ic subtype was adenocarcinoma (n= 39, 98%), and one patient had a neuroendocrine malig-
nancy. Most patients had stage IV disease at diagnosis (n=26, 65%). The most common
location of the primary tumor was tail of the pancreas (n=17, 43%). Forty-eight percent (n=
19) had cutaneous metastasis at/within one month of cancer diagnosis. Most patients received
chemotherapy (n=37, 93%), with 14 patients (35%) patients also receiving local therapy in
the form of local excision or radiation. The most common cutaneous metastasis site was the ab-
domen (n=40, 66%), with umbilical lesions occurring in 58% (n=23) of abdominal lesions.
The median interval (Q1-Q3, IQR) between diagnosis of pancreatic cancer and development of
cutaneous metastasis was 1.4 (0-14.5, 14.5) months. The median OS (95% CI) from cutane-
ous metastasis diagnosis was 11 months (7.0, 20). Table details the observed differences be-
tween umbilical vs. non-umbilical metastases. Sixteen of 40 (40%) patients underwent
somatic testing. The most frequently mutated genes were KRAS (n= 16, 100%), TP53 (n=7,
44%), CDKN2Ap14ARF (n=5, 31%), CDKN2Ap16INK4A (n=5, 31%), and CDKN2B (n=3,
19%). Germline testing was undertaken in 12 (30%) patients, and pathogenic variants were
observed in 3: CHEK2 (n=1, 8%), BRCA1 (n=1, 8%), and ATM (n= 1, 8%). Summary of cuta-
neous metastasis characteristics. Conclusions: Cutaneous metastases from PC are rare and can
be present at the time of diagnosis of stage IV disease, occurring most frequently in the umbili-
cus. Cutaneous metastases can be classified into umbilical and non-umbilical metastases,
which may be due to a different biology. Research Sponsor: Cancer Center Support Grant/Core
Grant P30 CA008748.

Umbilical metastases n=23 (58%) Non-umbilical metastases n=17 (43%)

Stage at diagnosis
I, II, III
IV

6 (26%)
17 (74%)

8 (47%)
9 (53%)

Location of primary tumor
Head, neck
Body, tail
Unknown

6 (26%)
17 (74%)
0 (0%)

6 (35%)
10 (59%)
1 (6%)

Median OS (95% CI) in months 14 (7.0, 29) 8.9 (4.1, –)
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Retrospective study of survival outcomes in patients with hereditary
pathogenic and variants of unknown significance mutations in pancreatic
adenocarcinoma. First Author: Ching Ying Lin, Cedars Sinai Medical
Center, Los Angeles, CA
Background: Since 2019, all patients with pancreatic adenocarcinoma (PDAC) are recom-
mended to undergo germline testing per the National Comprehensive Cancer Network guide-
lines. Outside of PARP inhibitors in germline BRCA mutated PDAC, the predictive and
prognostic implications of these genetic alterations are unclear. Many hereditable mutations
are continually discovered, but the majority are considered Variants of Unknown Significance
(VUS). The purpose of this retrospective study is to characterize the clinical characteristics of
multiple pathogenic and VUS germline mutations in PDAC. Methods: An IRB approved institu-
tional database of PDAC patients (n=442) was queried for patients diagnosed between 2007
and 2021. Only patients who tested positive for hereditary mutations (n=35) or VUS (n=41)
were included. Patients with both pathogenic mutation and VUS were considered in the patho-
genic mutation group. Results: 76 patients (35 pathogenic, 41 VUS) were included in the anal-
ysis. Pathogenic mutations were divided into subcategories including DNA repair (n=21),
polyposis (n=2), pancreatitis-associated (n=11), and other (n=2). With a mean follow-up period
of 636 days, the overall survival (OS) for pathogenic mutations at 90 days, 180 days, 1 year,
and 2 years was 100%, 97.1%, 88.6%, and 74.3% respectively. The cumulative recurrence
was 2.9%, 11.4%, 22.9%, and 37.1%. For VUS, the OS was 97.6%, 95.1%, 75.6%, and
56.1% and cumulative recurrence was 0%, 14.6%, 31.7%, and 43.9% in the same time in-
tervals. Conclusions: This data suggests that patients with germline mutations may have favor-
able outcomes when compared to the general population. Overall germline alterations in our
intuitional cohort had a 2-year survival of nearly 75%. Notably, pancreatitis-associated heredit-
able mutations consisted a sizeable portion of our overall cohort. Although current therapy is
most focused on DNA repair mechanisms, these results show that other novel germline genetic
alterations may be prognostic and warrant further investigation. Research Sponsor: None.

DNA repair Polyposis Pancreatitis Other

Gene ATM BRCA1/2 CHEK2 MUTYH RAD51C APC MSH2 CFTR CTRC SPINK1 CDKN2A CDHB VUS

N 7 9 3 1 1 1 1 9 1 1 1 1 41

Stage IA/IB IIA/IIB III IV

Pathogenic 11.4% (4/35) 20% (7/35) 22.9% (8/35) 45.7% (16/35)

VUS 26.8% (11/41) 14.6% (6/41) 14.6% (6/41) 43.9% (18/41)

90 Day 180 Day 1 Year 2 Year

Overall Survival
(Pathogenic)

100% (35/35) 97.1% (34/35) 88.6% (31/35) 74.3% (26/35)

Recurrence
(Pathogenic)

2.9% (1/35) 11.4% (4/35) 22.9% (8/35) 37.1% (13/35)

Overall Survival
(VUS)

97.6% (40/41) 95.1% (39/41) 75.6% (31/41) 56.1% (24/41)

Recurrence
(VUS)

0% (0/41) 14.6% (6/41) 31.7% (13/41) 43.9% (18/41)
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Clinical characteristics, treatment, and oncological outcomes in patients with
ampullary cancer at a reference center in Mexico. First Author: Lucero Itzel
Torres Valdiviezo, Instituto Nacional de Ciencias Medicas y Nutricion
Salvador Zubiran, Mexico City, DF, Mexico
Background: Ampullary cancer (AC) represents 0.2% of gastrointestinal cancers. Given the rarity of the
disease, information regarding treatment strategies and outcomes derives from studies that include the
different types of periampullary cancers, which constitute a heterogeneous group. Our aim was to de-
scribe the clinical characteristics, treatment modalities and outcomes in patients (pts) with true AC
treated at our institution. Methods: A retrospective review of medical records of all consecutive pts with
histological diagnosis of AC evaluated at our institution from Jan 2009-Dec 2019. Clinical, pathological
and laboratory variables at diagnosis were recorded. Overall survival (OS) was estimated by Kaplan-Me-
ier and compared with the Log-rank test. Statistical significance was determined at P<0.05. Results:
133 pts with AC were included. Median age was 62 yo (IQR 53-70), 51.9% were women. 25% had am-
pullary adenoma history. Symptoms at diagnosis: 89% jaundice, 63% weight loss and 56% abdominal
pain. Median laboratory values were total bilirubin 1.7 mg/dL (0.7-5.1), albumin 3.7 g/dL (3.1-4.2),
hemoglobin 12.6 g/dL (10.9-14.2), carbohydrate antigen (CA) 19-9 34.7 U/mL (6.4-113.9) and carci-
noembryonic antigen (CEA) 2.6 ng/mL (1.2-4.2). Most tumors were moderately differentiated (59%).
Histologic subtypes of adenocarcinoma were available in 84 pts: intestinal 46.4%, pancreaticobiliary
39.3% and mixed 14.3%. Stage at diagnosis was localized (46%), locally advanced N+ (29%) and ad-
vanced (25%). For those with localized/locally advanced disease, 91% (91/100) underwent surgical re-
section, 25.3% (23/91) received adjuvant chemotherapy (ChT), 69.6% (16/23) received single agent
and 30.4% (7/23) duplet. Pts who received adjuvant Cht presented N+ in 69.6%, moderate differentia-
tion in 73.9%, intestinal 47.8% and pancreaticobiliary subtype 43.5%. In advanced setting, 63.6%
(21/33) received palliative Cht, 66.7% received a duplet regimen. Median OS was 32.8 (22.9-42.8)
months (mos). Median OS according to stage was 152.1, 28.1 and 10.2 mos for localized, locally ad-
vanced, and advanced, respectively (P<0.001). OS univariate analysis is shown in table. Conclusions:
Most of pts presented with localized/locally advanced disease, were eligible to surgical resection and
had a better survival. For those with N+ disease it is required to evaluate the role of adjuvant Cht. In the
advanced setting, Cht improves prognosis. Research Sponsor: None.

Odds
Ratio Interval P value

Age
≥ 60 vs <60 yo

1.89 0.93 –

3.82
0.07

Abdominal Pain
Yes vs No

0.39 0.19 –

0.81
0.01

Nausea
Yes vs No

0.41 0.18 –

0.91
0.02

Total bilirubin
≥ 2.0 vs <2.0 mg/dL

1.70 0.84 –

3.44
0.13

CA 19-9
≥ 30 vs <30 U/mL

3.06 1.31 –

7.14
0.008

CEA
≥ 2.0 vs <2.0 ng/mL

3.11 0.73 –

13.1
0.11

Histologic grade
Moderate/poor vs well

1.28 0.27- 2.23 0.64

Lymph nodes
Yes vs no

2.59 1.13 –

5.92
0.02

Stage
Advanced vs Localized/Locally
advanced

20.54 4.6 – 90.5 <0.001
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Unraveling the oligometastatic phenotype and its association with pancreatic
cancer survival. First Author: John D Karalis, University of Texas
Southwestern Medical Center, Dallas, TX
Background: Stage IV pancreatic ductal adenocarcinoma (PDAC) carries a dismal prog-
nosis with a reported five-year survival of 2%. While treated as a monolithic population,
a subset of stage IV patients exhibit a superior response to chemotherapy. In fact, anec-
dotal studies have shown that a well-selected subset of patients with oligometastatic
disease of the liver and/or lung may benefit from more aggressive locoregional therapies.
However, the definitions of oligometastatic disease utilized are arbitrary and exhibit a
high degree of inter-study variation. In this study, we aim to advance a data-based defi-
nition of oligometastatic disease to support novel therapeutic approaches. Methods: Our
institutional cancer registry was queried to identify consecutive patients diagnosed with
pathologically confirmed stage IV PDAC (2015-2019). Pre-treatment cross-sectional
imaging was reviewed and up to 10 liver and/or lung metastases were quantified while
> 10 metastases was considered innumerable. Metastases to the peritoneum, bone,
non-regional lymph nodes and other distant metastatic sites were recorded. A multivari-
able Cox regression model was used to assess the association of the number of isolated
liver and/or lung metastases with overall survival (OS). Using time-dependent receiver
operative characteristic (t-ROC) curves, we evaluated all of the subjects with isolated liv-
er/lung metastasis for each cut-off (1-10) to identify the threshold most capable of pre-
dicting OS. Kaplan-Meier curves were used to visualize the patient survival function and
the log-rank test was applied to test the statistical significance. Results: 183 patients
with complete pre-treatment cross-sectional imaging available for review were included
in this retrospective study. Amongst them, only 167 patients had complete treatment
records and were included in the final multivariable analysis. 43% (72/167) of patients
were treated with FOLFIRINOX, 38% (63/167) with gemcitabine/nab-paclitaxel, and
19% (32/167) elected best supportive care. Patients with ≤5 isolated liver/lung metas-
tases had improved OS compared to patients with > 5 liver/lung metastases and/or oth-
er sites of distant metastasis (HR 0.48, 95% CI: 0.32, 0.76; p = 0.001). t-ROC
analysis showed that a cut-off of ≤5 isolated liver/lung metastases was most predictive
of survival at 12 (AUC 0.77) and 18 months (AUC 0.78) after diagnosis. Median OS of
patients with ≤5 liver and/or lung metastases (n = 32) and > 5 liver/lung metastases
and/or additional sites of metastasis (n = 135) was 13.7 vs. 5.8 months, respectively (p
= 0.0004). Conclusions: In this study, we propose an anatomically-based definition of
oligometastatic disease for stage IV PDAC patients. Our data showed that patients with
≤5 isolated liver/lung metastases have a more favorable prognosis and may benefit from
early consideration of multimodal therapy intensification. Research Sponsor: U.S. Na-
tional Institutes of Health.
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A phase II, open-label pilot study evaluating the safety and activity of
liposomal irinotecan (Nal-IRI) in combination with 5-FU and oxaliplatin
(NALIRIFOX) in preoperative treatment of pancreatic adenocarcinoma: NEO-
Nal-IRI study. First Author: Sherise C. Rogers, University of Florida/UF
Health Cancer Center, Gainesville, FL
Background: Neoadjuvant treatment for potentially curable pancreatic cancer (PDAC) is
increasing in acceptability, but a standard regimen has yet to be established. Multiple
studies have demonstrated feasibility and effectiveness of the FOLFIRINOX (5-fluoro-
uracil, leucovorin, oxaliplatin and irinotecan) regimen in the perioperative setting. How-
ever, FOLFIRINOX often requires dose modifications, delays and growth factor support
due to excessive toxicity which can complicate care delivery when given pre-op. Liposo-
mal irinotecan injection (Nal-IRI) in combination with 5FU/LV is FDA approved with a
well-tolerated safety profile in relapsed, refractory metastatic PDAC. The current study
aims to substitute Nal-IRI for traditional irinotecan in the standard FOLFIRINOX regi-
men (NALIRIFOX) and to demonstrate safe and effective neoadjuvant delivery. Methods:
This phase 2, open-label, multicenter single-arm study focuses on patients (pts) with
operable PDAC without metastatic disease. Other key eligibility criteria include age ≥18
years, resectability confirmed by multiD GI tumor board (resectable vs. borderline), ade-
quate cardiac, renal, hepatic function and ECOG performance status of 0 to 1. Pts re-
ceive NALIRIFOX regimen as per the table every 2 weeks for four months followed by
disease reassessment. Pts who remain surgical candidates will undergo surgical resec-
tion within 4 to 8 weeks following last dose of therapy. The primary endpoint is to assess
safety and feasibility of regimen in pre-op setting. Secondary endpoints include R0 re-
section rate, clinical, biochemical and radiological response rate and patient-reported
quality of life during treatment as measured by the NCI validated FACT-G scale. Explor-
atory ctDNA and stool microbiome analyses are also planned. Enrollment continues to a
maximum of 28 evaluable pts to demonstrate a reduction in historical 30-day post-op
complication rate. Clinical trial information: NCT03483038. Research Sponsor: Ipsen
Biopharmaceuticals, Inc., University of Florida Health Cancer Center.

NALIRIFOX regimen components given intravenously (IV) every 14 days.

Agent Dose Route/Duration

Nal-IRI 50 mg/m2 IV over 90 minutes

Oxaliplatin 60 mg/m2 IV over 120 minutes

Leucovorin 400 mg/m2 IV over 120 minutes

5-fluorouracil infusion 2400 mg/m2 IV continuous infusion for 46 hours

TPS620 Trials in Progress Poster Session

A phase 1/2 study to evaluate the safety, tolerability, and preliminary efficacy
of GP-2250 in combination with gemcitabine for advanced or metastatic
pancreatic adenocarcinoma. First Author: Anup Kasi, University of Kansas
Cancer Center, Westwood, KS
Background: GP-2250 is a metabolic enzyme inhibitor that selectively induces oxidative
stress, mitochondrial dysfunction, and apoptosis in cancer cells by inhibiting glyceral-
dehyde-3-phosphate dehydrogenase (GAPDH) and limiting aerobic glycolysis, an essen-
tial process for energy production in cancer cells. In vitro, increasing concentrations of
GP-2250 induced proportional dose-response effects in 5 different pancreatic cancer
cell lines (Buchholtz BMC Cancer 2017). Patient-derived pancreatic xenograft studies
in mice demonstrated tumor growth inhibition with GP-2250 monotherapy (Braumann
J Clin Oncol 2020). In combination with gemcitabine, a synergistic effect was shown
with greater inhibition of pancreatic tumor growth than with either gemcitabine or GP-
2250 alone. These findings support the assessment of the therapeutic potential of GP-
2250 in combination with gemcitabine in patients with pancreatic cancer. Methods:
This open-label phase 1/2 trial will evaluate the safety and tolerability of escalating
doses of GP-2250 and the preliminary efficacy of GP-2250 in combination with gemci-
tabine in patients with advanced unresectable or metastatic pancreatic adenocarcinoma
who have progressed on prior treatment with FOLFIRINOX chemotherapy. In phase 1,
Bayesian Optimal Interval design will be used for GP-2250 dose escalation. The dose-
limiting toxicity (DLT)–assessment period will be 5 weeks at each dose level (starting
dose 250 mg once weekly intravenously), consisting of a 1-week run-in period with GP-
2250 monotherapy, followed by a full cycle of GP-2250 plus standard dose and sched-
ule of gemcitabine. Single patient cohorts (100% dose escalation between cohorts) will
be enrolled until the occurrence of the first DLT (or cohort 4 if no DLTs occur in cohorts
1�3), after which, cohorts will be expanded to 3 patients with 35%�45% dose escala-
tions between cohorts. Patients will receive treatment until disease progression or devel-
opment of unacceptable toxicity. Primary study endpoints include safety and tolerability
of GP-2250, tumor response (RECIST 1.1), disease control rate (complete response,
partial response, stable disease), and duration of response. Pharmacokinetics, inci-
dence and severity of laboratory abnormalities and treatment-emergent adverse events,
progression-free survival, and overall survival will also be assessed. As of September
2021, 19 patients have been enrolled. Following completion of the phase 1/2 trial, a
phase 3 first-line maintenance study will be initiated. This study is funded by Geistlich
Pharma AG. Clinical trial information: NCT03854110. Clinical trial information:
NCT03854110. Research Sponsor: Geistlich Pharma AG.

TPS621 Trials in Progress Poster Session

Randomized phase II study of nalicap (nal-IRI/capecitabine) compared to
NAPOLI (nal-IRI/5-FU/LV) in gemcitabine-pretreated advanced pancreatic
cancer: Trial-in-progress. First Author: Do-Youn Oh, Department of
Internal Medicine, Seoul National University Hospital, Cancer Research
Institute, Seoul National University College of Medicine, Seoul, South
Korea
Background: Liposomal irinotecan (nal-IRI) in combination with fluorouracil (5-FU) and
folinic acid (LV), called the NAPOLI regimen, improves survival in advanced pancreatic
cancer patients who failed gemcitabine-based chemotherapy (Wang-Gillam A et al.
2016). Capecitabine is an oral anti-cancer agent as the prodrug of 5-FU. Capecitabine
has proven its efficacy in gastrointestinal cancers like stomach cancer, colon cancer, or
pancreatic cancer. Replacing continuous 5-FU infusions with oral capecitabine with
equivalent efficacy has been tested and is now widely used. However, in pancreatic can-
cer, replacing continuous infusion of 5-FU with an oral drug has not yet been tested.
Therefore, this trial is being conducted with the aim of improving patient convenience
while maintaining efficacy, when the continuous infusion of 5-FU/LV in NAPOLI (nal-
IRI/5-FU/LV) regimen are replaced with oral capecitabine. This study is a two-arm,
open-label, multicenter, randomized phase 2 trial to assess whether capecitabine plus
nal-IRI combination treatment (NaliCap) is non-inferior to NAPOLI regimen in gemcita-
bine-pretreated patients with advanced pancreatic cancer. Methods: Eligible patients
have histologically confirmed pancreatic adenocarcinoma who have failed to gemcita-
bine-based chemotherapy. This trial is composed of two parts: safety lead-in-part and
randomization part. NaliCap regimen consists of administration of capecitabine twice
daily for day 1-14 and intravenous administration of nal-IRI for day 1 every 3weeks. To
figure out recommended phase 2 dose of the NaliCap combination regimen, the safety
lead-in-part is being conducted as a 3+3 design. In the randomization part, patients
will be assigned to NAPOLI or NaliCap in a 1:1 ratio. The planned enrollment is 184 pa-
tients in the randomization part. Patients allocated to the NaliCap group will receive rec-
ommended phase 2 dose of NaliCap determined through the safety lead-in-part.
Patients allocated with the NAPOLI group will receive nal-IRI 70mg/m2 intravenously
day 1, LV 400mg/m2 IV day 1, and continuous 5-FU 2400mg/m2 infusion over 48hours
every 2weeks. Response assessments are performed every 6 weeks using the RECIST
criteria version 1.1 (every 2 cycles in the NaliCap group and every 3 cycles in the NAPO-
LI group). The primary endpoint is progression-free survival, with a non-inferior margin
of the hazard ratio of 1.4. Key secondary endpoints are overall response rate, disease
control rate, overall survival, safety, and quality of life. This study is prospectively regis-
tered at ClinicalTrials.gov, NCT04371224. Clinical trial information: NCT04371224.
Research Sponsor: None.
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Phase 1b expansion study of CX-5461 in patients with solid tumors and
BRCA2 and/or PALB2 mutation. First Author: Jennifer J. Knox, Wallace
McCain Center for Pancreatic Cancer, Princess Margaret Cancer Center,
University Health Network, Toronto, ON, Canada
Background: BRCA and PALB2 proteins play important roles in the maintenance of ge-
nomic stability as they are essential for error-free repair of double-stranded DNA breaks,
while deficiency of these proteins promotes error-prone DNA repair, chromosomal insta-
bility and carcinogenesis. Inherited mutations in BRCA genes predispose to various ear-
ly onset cancers. Poly(ADP-ribose) polymerase inhibitors (PARPi) inducing synthetic
lethality in tumors with homologous recombination (HR)-mediated DNA repair deficien-
cies have been approved for treatment in patients with germline BRCA-mutated meta-
static pancreatic adenocarcinoma. Unfortunately, resistance to PARPi associated with
multiple mechanisms can be observed over time, suggesting a prominent unmet need
for the development of new treatment options. CX-5461, a G-quadruplex stabilizer, em-
ploys an alternative mechanism in destabilizing the DNA replication fork to promote
DNA damage resulting in cancer cell lethality in HR-deficient (HRD) tumors, thus repre-
sent a promising therapeutic strategy for patients with defects in HR-repair. Methods: A
prior phase I dose escalation study has been completed for CX-5461 (CCTG IND.231,
NCT02719977) but additional safety data are required to define the chronic tolerable
dose for phase 2 trials. Therefore, a phase Ib expansion trial was designed for two doses
preselected from our previous phase I trial to determine the final recommended phase II
dose (RP2D) by evaluating safety, tolerability and objective response rate in a more se-
lected population. This trial will enroll patients in two cohorts; the main cohort recruit-
ing patients with pancreatic, breast, ovarian or prostate cancer with germline BRCA2
and/or PALB2 mutation, and an exploratory cohort recruiting ovarian cancer patients
with BRCA1 and/or other HRD-associated mutations. Major eligibility criteria include
documented evidence of pathogenic or likely pathogenic germline mutation in BRCA2
and/or PALB2 for main cohort patients, documented evidence of pathogenic or likely
pathogenic germline mutation or a clinically actionable somatic mutation in BRCA1
and/or other HRD-associated mutation for exploratory cohort. Patients with non-adeno-
carcinoma histology of pancreatic cancer, known photosensitivity disorders of the skin,
or patients with ophthalmological conditions will not be enrolled. An initial 16 eligible
patients for the main cohort and 10 eligible patients for the exploratory cohort will be
enrolled in parallel to receive CX-5461 at 250mg/m2, delivered via IV infusion on Day 1
and Day 8 of a 28-day cycle. Upon completion of the initial arms with no safety con-
cerns, another two arms will open to enroll an additional 16 patients for the main cohort
and 10 patients for the exploratory cohort to receive CX-5461 at 325mg/m2 of the
same dosing schedule. Clinical trial information: NCT04890613. Research Sponsor:
Senhwa Biosciences, Inc., Other Foundation.
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A phase 2, multicenter, open-label study evaluating trastuzumab deruxtecan
(T-DXd) for the treatment of select human epidermal growth factor receptor 2
(HER2)-expressing solid tumors (DESTINY-PanTumor02). First Author:
Funda Meric-Bernstam, Department of Investigational Cancer
Therapeutics, The University of Texas MD Anderson Cancer Center,
Houston, TX

Background: Human epidermal growth factor receptor 2 (HER2) is an estab-
lished therapeutic target in both breast and gastric cancer. However, HER2-
targeting therapies are not approved beyond these malignancies despite a
high prevalence of HER2 expression across cancers of epithelial origin.
Trastuzumab deruxtecan (T-DXd) is an antibody-drug conjugate consisting
of an anti-HER2 antibody, a cleavable tetrapeptide-based linker, and a topo-
isomerase I inhibitor payload. In a cohort of pretreated patients with multi-
ple HER2-expressing tumors, T-DXd demonstrated promising antitumor
activity, with an investigator-assessed confirmed objective response rate of
40.9% (9 of 22 patients) and median progression-free survival of 11.1
months (95% CI, 5.4-20.5 months; Tsurutani J, et al. Cancer Discov.
2020;10:688-701). Here we describe the phase 2 DESTINY-PanTumor02
trial evaluating T-DXd in patients with select HER2-expressing solid tumors.
Methods: DESTINY-PanTumor02 (NCT04482309) is an open-label, multi-
center, multicohort, phase 2 study evaluating T-DXd for the treatment of pa-
tients with select HER2-expressing locally advanced, unresectable, or
metastatic tumors. The study will consist of 7 cohorts of patients (n�40
each) with urothelial bladder, biliary tract, cervical, endometrial, ovarian,
pancreatic, or rare tumors (tumors excluding those in the other cohorts and
breast, gastric, colorectal, and non-small cell lung cancer). Patients are re-
quired to have disease progression following ≥1 prior systemic treatment for
advanced or metastatic disease or have no satisfactory alternative treatment
options. Prior HER2-targeting therapy is allowed. The primary endpoint is
investigator-assessed confirmed objective response rate per Response Eval-
uation Criteria in Solid Tumors (RECIST) version 1.1. Secondary endpoints
include duration of response, disease control rate, progression-free survival
(all per investigator assessment according to RECIST 1.1), overall survival,
safety, pharmacokinetics, and immunogenicity. Previously presented at the
ESMO Congress 2021, FPN: 1869 TiP, Meric-Bernstam et al. Reused with
permission. Clinical trial information: NCT04482309. Research Sponsor:
AstraZeneca.
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A multi-institutional, single-arm, phase II trial of neoadjuvant modified-
FOLFIRINOX for resectable pancreatic ductal adenocarcinoma. First Author:
Choong-kun Lee, Yonsei Cancer Center, Yonsei University College of
Medicine, Seoul, South Korea

Background: Within the next decade, pancreatic ductal adenocarcinoma
(PDAC) is expected to rise to the second leading cause of cancer-related
mortality. To increase the survival, various peri-operative treatments have
been tested, and adjuvant FOLFIRINOX or gemcitabine plus capecitabine is
now standard of care after surgical resection for localized PDAC. Even with
superior survival among various disease extent of PDAC, resectable PDAC
still shows poor outcomes with surgery followed by adjuvant chemotherapy.
This phase II study is investigating the role of modified-FOLFIRINOX as neo-
adjuvant treatment for resectable PDAC. Methods: This study is a phase II,
multi-institutional, single-arm trial to evaluate the efficacy and safety of
modified-FOLFIRINOX in resectable PDAC. The main inclusion criteria are
histologically confirmed PDAC; resectable PDAC confirmed by both comput-
ed tomography (CT) and magnetic resonance imaging (MRI) according to
NCCN guideline resectability criteria (no arterial tumor contact to celiac
axis, SMA or CHA; no tumor contact with SMV or PV or ≤180� contact with-
out vein contour irregularity); no previous treatment (surgery or chemothera-
py); ECOG 0 or 1; and adequate organ function. Patients receive oxaliplatin
85 mg/m2 D1 + leucovorin 400mg/m2 D1 + irinotecan 150 mg/m2 D1 + 5-
FU 2,000 mg/m2 46h continuous infusion, every other week for 6 cycles
(12 weeks). Response assessments are performed every 6 weeks using the
RECIST criteria version 1.1. Baseline MRI, PET-CT scan before treatment,
and pre-surgery MRI after 6 cycles are mandatory. The primary endpoint
was R0 resection rate. Secondary endpoints included progression-free sur-
vival, overall survival, disease-free survival, objective response rate, safety,
resection rate, and correlative biomarker exploration. The study will enroll
up to 27 patients and is currently recruiting at four sites in South Korea. As
of September 2021, 20 patients have been enrolled. Clinical trial informa-
tion: KCT0004421 (Registration ongoing for clinicaltrials.gov). Research
Sponsor: None.
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A monocentric, first-in-human (FIH), safety and preliminary efficacy study of
(neo) adjuvant, model-based, whole-body hyperthermia (WBHT) treatment
in advanced solid cancer patients or stage IV metastatic pancreatic
adenocarcinoma patients. First Author: Ivana Gorbaslieva, University of
Antwerp, Wilrijk, Belgium
Background: Whole-Body Hyperthermia (WBHT) represents the only hyperthermia mo-
dality available for patients with disseminated malignancies. The rationale for the treat-
ment of malignant disease by heat is based on a direct cell-killing effect at
temperatures in the range of 41– 42�C and driven by a number of reasons. Phase-I min-
ing and phase-I veterinary (dog) clinical study proved the safety of WBHT treatment
alone and in combination with standard of care therapy in dogs with cancer. A systemat-
ic review addressed clinical trials that used WBHT in pancreatic cancer patients. In
these trials, the weighted estimate of the treated population median overall survival was
11.7 compared to 5.6 for the control cohorts. Methods: The is a first in-human, mono-
centric, non-randomized trial to establish the safety and preliminary efficacy of WBHT
treatment with the TempoCure (medical device) alone in patients with advanced solid
cancer (cohort A) or in combination to SOC chemotherapy treatment in patients with
stage IV metastatic pancreatic adenocarcinoma (cohort B). The study of 12 to 20 pa-
tients is not powered for any statistical analysis. The analysis will be limited to descrip-
tive statistics, considered the doses provided and the extra blood sampling taken at
different time points. The treatment is applied under deep anaesthesia in a unit con-
nected to the operating room at the hospital. Cohort A1. Three patients with advanced
solid cancer will be subjected to repetitive WBHT starting with 2 hours (day 1), 4 hours
(day 8) and 6 hours (day 15) using the TempoCure to keep the patient at a temperature
of 41.5�C. The patient’s body temperature will be monitored by specific sensors (liver,
oesophageal, rectal and cutaneous). Cohort A2. The highest WBHT duration with ac-
ceptable side effects from cohort A1 will be applied to three additional patients with ad-
vanced solid cancer, once a week and for 15 days in total. Cohort B1. Three pancreatic
cancer patients will be subjected to repetitive WBHT starting with 2 hours (day 1),
4 hours (day 8) and 6 hours (day 15) using the TempoCure to keep the patient at a tem-
perature of 41.5�C and in combination with the standard of care chemotherapy. Cohort
B2. The highest WBHT duration with acceptable side effects from cohort B1 will be ap-
plied in combination with chemotherapy to three pancreatic cancer patients, once a
week and for 15 days in total. Major inclusion criteria are: Adequate liver structure (con-
firmed by CT scan) allowing the placement of the liver sensor; Adequate coagulation de-
fined as; PT (%) ≥ 70%; aPTT ≤ ULN; Von Willebrand Factor Antigen ≥ LLN; Von
Willebrand Factor Activity ≥ LLN; PFA COL/EPI CT ≤ 1.15 ULN; PFA COL/ADP CT ≤
1.15 ULN. Enrollment to Cohort A1 began in July 2021. Clinical trial information:
NCT04467593. Research Sponsor: ElmediX.
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Phase Ib/II trial of siltuximab and spartalizumab in patients in metastatic
pancreatic cancer. First Author: Mehmet Akce, Winship Cancer Institute,
Atlanta, GA

Background: Interleukin-6 (IL-6) is associated with carcinogenesis, immune
suppression, and poor prognosis in pancreatic adenocarcinoma (PDAC). Pre-
clinical data demonstrated dual inhibition of IL-6 and (programmed death
ligand-1) PD-L1 facilitates CD8+ T cell migration into pancreatic tumors
and was effective in controlling tumor growth in syngeneic and genetically
engineered PDAC mouse models. Siltuximab is a chimeric monoclonal anti-
body which targets the IL-6 molecule specifically and spartalizumab is a
high-affinity ligand-blocking humanized IgG4 antibody against the PD-1 re-
ceptor. Based on this preclinical rationale, we developed a phase Ib/II trial
to determine the recommended phase II dose (RP2D), evaluate the safety,
toxicity profile, preliminary antitumor activity, and immunogenicity of the
siltuximab and spartalizumab in patients with previously treated metastatic
PDAC. Methods: The phase Ib trial design is standard 3+3. Primary endpoint
is to determine RP2D. Siltuximab is administered intravenously (IV) in three
dose levels of 6 mg/kg (DL1), 11 mg/kg (DL2), 9 mg/kg (only if 2 DLTs ob-
served on DL2) every 3 weeks with spartalizumab at 300 mg IV every 3
weeks. Eligible patients must have stage IV PDAC who have failed at least
one prior therapy age ≥18 years, ECOG PS 0-1, no prior anti PD-1 or anti-
PD-L1 agent. After RP2D is established, an expansion phase will enroll 24
patients with PDAC. Pre and on-treatment biopsy will be performed in 24
patients in the expansion cohort for correlative analysis. Pre-treatment and
on-treatment peripheral blood samples will be collected from all patients. In
the expansion phase patients will receive initial cycle (every 3 weeks) treat-
ment with either spartalizumab or spartalizumab plus siltuximab and then
starting cycle 2 all patients receive the combination following the on-treat-
ment research biopsy. This design will enable us to evaluate the immunolog-
ical effects of spartalizumab alone versus the combination in the tumor
microenvironment and peripheral blood. This study was activated in January
2020 and to date 12 patients were enrolled in dose escalation phase. The
dose expansion phase has recently started accrual. Clinical trial information:
NCT04191421. Research Sponsor: EUSA Pharma, Novartis.
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Randomized multicenter phase II/III study of gemcitabine plus nab-paclitaxel
or modified FOLFIRINOX or S-IROX in patients with metastatic or recurrent
pancreatic cancer (JCOG1611, GENERATE). First Author: Akihiro Ohba,
Department of Hepatobiliary and Pancreatic Oncology, National Cancer
Center Hospital, Tokyo, Japan
Background: Pancreatic cancer is one of the most dismal cancers with few effective
drugs. Both FOLFIRINOX (FFX) and gemcitabine plus nab-paclitaxel (GnP) showed su-
periority in overall survival (OS) to gemcitabine in phase III studies and became the
standard of care for first-line chemotherapy. However, to date, there is no prospective
randomized controlled studies comparing FFX and GnP. In addition, the original FFX
has the problems of high toxicity and complicated administration, and we have been de-
veloping modified FFX with dose reduction of irinotecan and without bolus fluorouracil
and S-IROX, which replaces continuous intravenous fluorouracil with orally adminis-
tered fluoropyrimidine of S-1. The modified FFX showed median OS of 11.2months
[95% confidence interval (CI), 9.0-not calculated] as good as the original FFX in a
phase II study, and the S-IROX showed a high objective response rate (ORR) of 57.1%
(95% CI, 34.0–78.2%) in a phase I study. This phase II/III study aims to confirm the
superiority of modified FFX and S-IROX to GnP in metastatic or recurrent pancreatic
cancer. Methods: The main eligibility criteria are metastatic or recurrent pancreatic can-
cer, histologically diagnosed as adenocarcinoma or adenosquamous carcinoma, no prior
chemotherapy for pancreatic cancer, Eastern Cooperative Oncology Group Performance
Status 0 or 1, and age 20-75 years old. Enrolled patients are randomized 1:1:1 to GnP,
modified FFX, or S-IROX. GnP is consisted of nab-paclitaxel (125 mg/m2) and gemcita-
bine (1000 mg/m2) on days 1, 8, and 15, every 4 weeks, modified FFX is consisted of
oxaliplatin (85 mg/m2), irinotecan (150 mg/m2), l-leucovorin (200 mg/m2), and fluoro-
uracil (2400 mg/m2, 46-hour continuous infusion), every 2 weeks, and S-IROX is con-
sisted of oxaliplatin (85 mg/m2), irinotecan (150 mg/m2) and S-1 (80 mg/m2, days 1-
7), every 2 weeks. All regimens are administered until disease progression or unaccept-
able toxicity. The primary endpoint of the phase II part is the ORR to S-IROX with the
null hypothesis of a threshold ORR of less than 20%, which decide whether to proceed
to the phase III part in three arms or two arms (GnP and modified FFX). The primary
endpoint of the phase III part is OS, and secondary endpoints are progression-free sur-
vival, ORR, incidence of adverse events (AEs) and serious AEs, and dose intensity. We
calculated a sample of 732 patients to maintain 80% power at a one-sided alpha error
of 2.5% in each comparison, and the hazard ratios of modified FFX and S-IROX versus
GnP were estimated at 0.73 each. The study started patient accrual in April 2019 and
349 patients have been enrolled as of September 2021. Clinical trial registry:
jRCTs031190009. Clinical trial information: jRCTs031190009. Research Sponsor: Ja-
pan Agency for Medical Research and Development.
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An open, single-center, exploratory clinical trial to evaluate the safety and
efficacy of RNA CAR-mesothelin T cells in patients with advanced refractory
pancreatic cancer. First Author: Hui Yang, Department of Oncology, Ruijin
Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai,
China

Background: Pancreatic cancer is an aggressive gastrointestinal cancer char-
acterized by late diagnosis initially, prone to distant metastasis and poor
prognosis. The current treatment of pancreatic cancer is very limited, result-
ing in its 5-year survival rate of less than 10%. It is necessary to seek new
treatment methods and treatments. Chimeric antigen receptor T (CART) cell
therapy has made a breakthrough in hematological malignancies. Therefore,
the goal of this clinical trial is to study the safety, efficacy and pharmacoki-
netics of mRNA-engineered anti-Mesothelin Chimeric Antigen Receptor T-
Cell (anti-MESO CAR-T cells) therapy in patients with mesothelin expres-
sion-positive, advanced pancreatic tumors that have failed at least first-line
or second-line therapy. Methods: The study will adopt the "3+3" dose escala-
tion design exploring two doses of 1�109 and 3�109. The administration is
planned to infuse 3 times a week for 2 consecutive weeks. The subjects will
receive a total dose of 1x109 RNA transduced anti-MESO CAR-T cells in the
first week, following lymphodepleting chemotherapy with cyclophosphamide
300 mg/m2/day and fludarabine 30 mg/m2/day given over 3 days by intrave-
nous infusion. If there is no obvious dose-limiting toxicity (DLT) after the
first week of infusion, three times consecutive infusions of 1x109 anti-
MESO CAR-T cells each time is planned in the second week. Each subject
needs to be observed for at least 2 weeks (14 days) after completing the last
infusion. Lymphodepleting chemotherapy will not be repeated prior to addi-
tional infusions of anti-MESO CAR-T cells. Clinical trial information:
04981691. Research Sponsor: UTC Therapeutics Inc.

TPS629 Trials in Progress Poster Session

PANOVA-3: A phase 3 study of tumor treating fields (TTFields) with
gemcitabine and nab-paclitaxel (GnP) for front-line treatment of locally
advanced pancreatic adenocarcinoma. First Author: Vincent J. Picozzi,
Virginia Mason Hospital and Medical Center, Seattle, WA
Background: Tumor Treating Fields (TTFields) are a non-invasive, loco-regional anti-
mitotic therapy approved for the treatment of glioblastoma and malignant pleural
mesothelioma. TTFields (150–200 kHz) are delivered via arrays placed on the skin
surrounding the tumor site. In vitro, TTFields (150 kHz), with or without chemother-
apy, had antiproliferative and anticlonogenic effects on pancreatic cancer cells. The
Phase 2 PANOVA study (NCT01971281) demonstrated the safety and preliminary
efficacy of TTFields combined with nab-paclitaxel and gemcitabine (GnP) in both
metastatic and locally advanced pancreatic adenocarcinoma (LAPC). Methods: The
Phase 3 PANOVA-3 trial (NCT03377491) will evaluate the efficacy and safety of
adding TTFields to GnP in a larger group of patients with LAPC. This prospective,
randomized trial is currently enrolling 556 patients with unresectable LAPC (per Na-
tional Comprehensive Cancer Network guidelines), Eastern Cooperative Oncology
Group performance status of 0-2, and no prior progression or treatment. Patients
will be randomized 1:1 to receive TTFields plus GnP or to GnP alone, stratified by
performance status and geographical region. A recent protocol amendment included
the use of a smaller, more light-weight (reduced from 6 to 2.7 lbs.) TTFields device.
Standard doses of nab-paclitaxel (125 mg/m2) and gemcitabine (1000 mg/m2) will
be administered on days 1, 8, and 15 of a 28-day cycle. TTFields (150 kHz) will be
delivered ≥ 18 h/day until local disease progression per Response Evaluation Crite-
ria In Solid Tumors Criteria V1.1. Follow-up visits will be conducted every 4 weeks;
a computed tomography scan of the chest and abdomen will be performed every
8 weeks. After local disease progression, patients will be followed for survival on a
monthly basis. The primary endpoint is overall survival (OS). Secondary endpoints
include progression free survival (PFS), local PFS, objective response rate, 1 year
survival rate, pain- and puncture-free survival rate, rate of resectability, quality of
life, and toxicity. The sample size calculation used a log-rank test comparing time to
event in patients treated with TTFields plus GnP with control patients on gemcita-
bine alone. PANOVA-3 is designed to detect a hazard ratio of 0.75 in OS. Type I er-
ror is set to 0.05 (2-sided) and power to 80%. Study locations in Austria, Belgium,
Canada, Croatia, Czech Republic, France, Germany, Hong Kong, Hungary, Israel, It-
aly, Poland, Spain, Switzerland, and the US are currently recruiting. Clinical trial
information: NCT03377491. Research Sponsor: Novocure Inc.
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NeoOPTIMIZE: An open-label, phase II trial and biomarker discovery
platform to assess the efficacy of adaptive switching of modified
FOLFIRINOX (mFFX) or gemcitabine/nab-paclitaxel (GA) as a neoadjuvant
strategy for patients with resectable/borderline resectable and locally
advanced unresectable pancreatic ductal adenocarcinoma (PDAC). First
Author: Charles D. Lopez, Oregon Health & Science University, Portland,
OR
Background: Neoadjuvant chemotherapy (NAC) and/or chemo-RT may confer benefit to
patients with localized PDAC, by better tolerability, tumor down-staging, and increased
R0 resections. mFFX or GA are the current NAC backbones; however, a lack of robust
predictive biomarker(s) hampers identification of patients most likely to benefit from
mFFX or GA. Further, desmoplastic stroma/poor vascularity compromise NAC efficacy,
but angiotensin II receptor inhibitor, losartan, might remodel vascular perfusion to en-
hance chemotherapy activity. We designed the NeoOPTIMIZE trial for patients with
newly diagnosed localized PDAC to provide a flexible clinical platform to: 1) evaluate
the feasibility and efficacy of early switching of mFFX to GA, and 2) establish a robust
biomarker/imaging discovery platform to optimize the NAC backbone. Methods: NeoOP-
TIMIZE is an open-label, non-randomized, phase II trial to assess the efficacy of an
adaptive treatment strategy that allows for early switching of NAC in patients with local-
ized PDAC. Sixty patients (n = 40 resectable/BRCP; n = 20 locally advanced unresect-
able [uLAPC]) will be enrolled to receive 2 months of preoperative mFFX (oxaliplatin,
85 mg/m2; folinic acid, 400 mg/m2; irinotecan, 150 mg/m2; 5-FU, 2400 mg/m2), then
restaging by a multidisciplinary tumor board (multiD-TB). Absent progression (by panc
protocol CT and CA19-9 decline/increase < 30% from baseline), patients continue
mFFX (4 cycles). If progression (by panc protocol CT; CA19-9 increase > 30%), pa-
tients switch to GA (nab-paclitaxel, 125 mg/m2; gemcitabine, 1000 mg/m2) for 2
months. After 4 months of mFFX or mFFX/GA, another restaging multiD-TB will decide
to proceed with: a) RT (if vascular involvement) then resection, b) resection, or c) con-
tinued chemo (if unresectable). Losartan (50 mg PO QD) is given throughout NAC and
RT regimens. The primary endpoint estimates the proportion of resectable/BRPC pa-
tients with R0 resection. Assuming that the proportion of R0 is 60%, a sample size of
32 will provide a 95% CI of 0.41 - 076. To account for a 20% dropout, 40 patients will
be enrolled towards primary endpoint. A separate exploratory cohort of 20 uLAPC pa-
tients will be enrolled. Secondary endpoints include DFS, PFS, OS, and AEs. Explorato-
ry objectives include correlating clinical outcomes data with changes in blood-based
biomarkers (CA19-9, ctDNA, circulating tumor cells etc.) and research DCE-MRI. We
are collecting tumors to correlate deep multi-omic analytics with clinical data. The
study is open with 6 patients enrolled at time of submission. Clinical trial information:
NCT04539808. Research Sponsor: American Association for Cancer Research
(15-90-25-BROD), Pancreatic Cancer Action Network, Brenden-Colson Center for Pan-
creatic Care, Knight Precision Oncology.
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A phase I study to evaluate the safety and tolerability of SX-682 in
combination with PD-1 inhibitor as maintenance therapy for unresectable
pancreatic adenocarcinoma. First Author: Richard Francis Dunne, Wilmot
Cancer Institute, University of Rochester Medical Center, Rochester, NY
Background: Survival outcomes for advanced pancreatic ductal adenocarcinoma (PDAC)
remain dismal despite improvements in systemic therapy regimens developed over the
past decade. In addition, current first-line therapies result in cumulative cytopenias and
neuropathy, highlighting the need for more effective, less toxic maintenance treatment
strategies. There are currently no standard approved maintenance treatments for pa-
tients with PDAC not associated with BRCA or DNA-repair mutations. Pre-clinical data
suggest a potential synergistic effect of combining blockade of CXC chemokine recep-
tors (CXCR) with immunotherapy or chemotherapy in pancreatic cancer1,2. We are cur-
rently conducting a Phase I study (NCT04477343) evaluating SX-682, an oral CXCR1/
2 inhibitor, and Nivolumab as maintenance treatment for advanced PDAC. Methods:
This is an open-label, dose escalation Phase I clinical trial evaluating the combination
of SX-682 and Nivolumab. Patients must have histologically confirmed unresectable
PDAC and have completed at least 16 weeks of first-line chemotherapy with disease sta-
bility or treatment response at time of enrollment. Radiographically measurable disease
must be present per iRECIST criteria. Patients receive a 3-week run-in phase of twice-
daily dosing of SX-682, followed by combination of twice-daily dosed SX-682 and every
2-week Nivolumab (240 mg IV). Dose finding of SX-682 is performed using Bayesian
optimal interval (BOIN) design to determine the maximum tolerated dose (MTD) when
combined with Nivolumab. Pre-treatment and one on treatment (Day 28-35) biopsies
are required for enrollment to evaluate change in tumor microenvironment immune cell
composition by single cell-RNA sequencing, flow cytometry, RNA RT-qPCR, and IHC.
The primary endpoint is to determine MTD; the key secondary endpoint is progression-
free survival (PFS), defined as the time from enrollment to progression via iRECIST cri-
teria or death. Nine of a planned 20 patients have been enrolled. Dose-level 1 (SX-682
50 mg BID) completed enrollment without dose-limiting toxicity (DLT). Dose-level 2,
which commenced in June 2021, (SX-682 100 mg BID) is without DLTs, but has not
completed enrollment at time of abstract submission. Nywening TM, Belt BA, Cullinan
DR, et al. Targeting both tumour-associated CXCR2(+) neutrophils and CCR2(+) macro-
phages disrupts myeloid recruitment and improves chemotherapeutic responses in pan-
creatic ductal adenocarcinoma. 1) Gut. 2018;67(6):1112-1123.Steele CW, Karim SA,
Leach JDG, et al. CXCR2 Inhibition Profoundly Suppresses Metastases and Augments
Immunotherapy in Pancreatic Ductal Adenocarcinoma. 2) Cancer Cell.
2016;29(6):832-845. Clinical trial information: NCT04477343. Research Sponsor:
U.S. National Institutes of Health., Bristol-Myers Squibb and Syntrix Pharmaceuticals
provided Drug.
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Phase 1b study of vactosertib in combination with nal-IRI plus 5FU/LV in
patients with metastatic pancreatic ductal adenocarcinoma who have failed
first-line gemcitabine/nab-paclitaxel. First Author: Joon Oh Park, Division
of Hematology-Oncology, Department of Medicine, Samsung Medical
Center, Sungkyunkwan University School of Medicine, Seoul, South
Korea
Background: Pancreatic ductal adenocarcinoma (PDAC) remains one of the most ag-
gressive malignancies and the leading cause of cancer-related death in the world,
although recent advances in chemotherapies for metastatic PDAC provide better
clinical outcomes. TGF-b is strongly involved in the tumor microenvironment of
PDAC, and dysregulation of TGF-b signaling is a frequent molecular disturbance in
PDAC progression and metastasis. Vactosertib is an orally bioavailable TGF-b signal-
ing inhibitor that targets the TGF-b type I receptor kinase. In in vivo studies, vacto-
sertib reduces cancer cell migration, invasion, and metastasis of various cancers,
and combination of vactosertib with nal-IRI/5-FU/LV improves pancreatic cancer
survival by suppressing cell migration, invasion, and epithelial-mesenchymal transi-
tion (EMT), highlighting a potential clinical application of this approach for PDAC
patients (Hong et al, 2020). Based on this preclinical study, we develop a phase 1b
study to determine the recommended phase 2 dose (RP2D) and to evaluate the
safety of vactosertib in combination with nal-IRI/5FU/LV in patients with metastatic
PDAC who have failed first-line gemcitabine/nab-paclitaxel. Methods: Eligible pa-
tients have histologically confirmed PDAC who have failed first-line gemcitabine/
nab-paclitaxel with adequate organ function and performance status. This study is
composed of two parts; dose escalation and dose expansion. In the dose escalation
part (phase 1b), different dose levels of vactosertib (100 mg bid, 200 mg bid, and
300 mg bid) for escalation will be tested, starting with dose level 0 (DL 0, 200 mg
bid) with 3 to 6 subjects recruited in each cohort. DL -1 is only tested when DL 0 is
unacceptable. In the dose expansion part, one or two additional backfill cohorts
among DL -1 through DL 2 will be opened for determination of the final RP2D. For
each cohort, a maximum of 12 patients can be enrolled including the dose escala-
tion and dose expansion phase. Patients in each cohort will receive vactosertib 100-
300 mg orally twice per day 1-5 & day 8-12 with nal-IRI 70mg/m2 intravenously
day 1, LV 400mg/m2 IV day 1, and continuous 5-FU 2400mg/m2 infusion over 48
hours every 2 weeks. The primary endpoint is to determine RP2D and to evaluate
safety of this combination. The key secondary endpoints are progression free surviv-
al, overall response rate, disease control rate based on RECIST 1.1 and overall sur-
vival. As of September 2021, 5 patients have been enrolled in DL 0 and 1 DLT has
been reported in DL 0. This study is prospectively registered on ClinicalTrials.gov,
NCT04258072. Clinical trial information: NCT04258072. Research Sponsor:
MedPacto, Servier.
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Phase I study of mesenchymal stem cell (MSC)-derived exosomes with
KRASG12D siRNA in patients with metastatic pancreatic cancer harboring a
KRASG12D mutation. First Author: Rishi Surana, Department of Cancer
Medicine, The University of Texas MD Anderson Cancer Center, Houston,
TX

Background: Pancreatic ductal adenocarcinoma (PDAC) is a highly aggres-
sive malignancy with few effective therapeutic options. Over 90% of pa-
tients with PDAC harbor activating mutations in KRAS, a known oncogenic
driver of tumor growth, cancer cell survival and metastasis thus making for
an attractive therapeutic target. However, targeting the most common KRAS
mutations in pancreatic cancer (KRASG12D and KRASG12V) remains a phar-
macological challenge. Exosomes are extracellular nano-vesicles that are ef-
ficiently internalized by target cells and are under investigation as a drug-
delivery vehicle for various therapeutic payloads, including nucleic acids
such as small interfering RNA (siRNA). Previously published pre-clinical
data demonstrate effective delivery of exosomes loaded with siRNA targeting
KRASG12D leading to tumor control in various murine models of PDAC.
Methods: This is a single arm, single institution, phase I trial evaluating
treatment with KRASG12D-siRNA loaded exosomes. Large-scale production
of KRASG12D-siRNA loaded exosomes from mesenchymal stromal cells will
be performed at the MD Anderson Cancer Center using pre-specified GMP-
compliant protocols. The primary endpoints of this study are to determine a
maximum tolerated dose (MTD) of KRASG12D-loaded exosomes and to iden-
tify dose-limiting toxicities (DLT). Key secondary endpoints include the
pharmacokinetics of circulating exosomes, overall response rate, disease
control rate (defined as partial responses and patients with stable disease),
median progression-free survival (PFS) and median overall survival (OS).
Key inclusion criteria include histologically confirmed metastatic pancreatic
ductal adenocarcinoma, documented progression on one or more lines of
systemic therapy, and documented presence of a KRASG12D mutation. Se-
lected correlative studies include measurement of circulating siRNA and
KRASG12D DNA using PCR. This trial will enroll up to 28 patients and will
follow a 3+3 design for dose escalation. This trial is actively accruing and
has enrolled six patients at the time of submission. Clinical trial
information: NCT03608631. Research Sponsor: U.S. National Institutes of
Health.

TPS634 Trials in Progress Poster Session

Phase I study of hydroxychloroquine plus binimetinib in patients with
metastatic pancreatic cancer (the HOPE trial). First Author: Rishi Surana,
Department of Cancer Medicine, The University of Texas MD Anderson
Cancer Center, Houston, TX

Background: Pancreatic ductal adenocarcinoma (PDAC) is a devastating ma-
lignancy with a dearth of effective therapeutic options. Over 90% of PDAC
harbor activating mutations in the KRAS oncoprotein, which in turn leads to
activation of downstream effector proteins in the the RAF-MEK-ERK mito-
gen-activated protein kinase (MAPK) signaling cascade serving to promote
tumor cell survival, growth and metastasis. Unfortunately, single agent treat-
ment with MAPK-inhibitors have had limited therapeutic efficacy in patients
with PDAC owing to development of various tumor-cell intrinsic resistance
mechanisms, including upregulation of autophagy. Hydroxychloroquine is
an antimalarial drug that functions to inhibit autophagy by inhibiting acidifi-
cation of lysosomes. Previously published preclinical data suggest combina-
tion therapy with binimetinib, a MEK 1/2 inhibitor, and hydroxychloroquine
leads to enhanced killing of PDAC cells in vitro and in vivo. Methods: This is
a single arm, single center phase I trial of binimetinib plus hydroxychloro-
quine in patients with metastatic pancreatic cancer harboring a KRAS muta-
tion. All patients will receive binimetinib at a fixed dose of 45mg PO twice
daily (14-day cycles) while hydroxychloroquine will be dosed at 400mg PO
twice daily (14-day cycles) and dose escalated using a Bayesian optimal in-
terval design with a target toxicity rate of 0.3. Key eligibility criteria include
histologically confirmed metastatic pancreatic adenocarcinoma, prior treat-
ment with at least one line of systemic therapy and a documented KRAS
mutation. An estimated 24 patients will be enrolled in the first phase of this
study and up to 15 patients in the dose expansion cohort. The primary end-
point of this study is to determine the maximum tolerated dose (MTD) of hy-
droxychloroquine when combined with a fixed dose of binimetinib. Key
secondary endpoints include safety and toxicity profile, response rate, pro-
gression free survival (PFS) and overall survival (OS). This study is ongoing
and has enrolled 10 patients at the time of submission. Clinical trial
information: NCT04132505. Research Sponsor: U.S. National Institutes of
Health., Pharmaceutical/Biotech Company.
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PASS-01: Pancreatic adenocarcinoma signature stratification for
treatment–01. First Author: Jennifer J. Knox, Wallace McCain Center for
Pancreatic Cancer, Princess Margaret Cancer Center, University Health
Network, Toronto, ON, Canada
Background: Over 70% of patients with pancreatic ductal adenocarcinoma (PDAC) pre-
sent with metastatic disease where the mainstay of treatment is combination chemo-
therapy. Two pivotal phase III trials showed survival benefit of mFOLFIRINOX (mFFX)
and gemcitabine/nab-paclitaxel (GnP), respectively, compared to gemcitabine alone.
Both are considered standard 1st line treatment options but have not been compared
prospectively. Other than the BRCA phenotype there are no predictive molecular
markers to identify which patients will benefit from mFFX versus GnP. Growing data
suggests that RNA signatures and GATA6 expression may predict response to chemo-
therapy. Genomic platforms do identify small subsets of patients who may benefit from
a targeted approach however, impact has been small. Patient-derived organoids (PDOs)
are now feasible to passage for drug pharmacotyping that could inform drug therapy ap-
proaches. Combining all molecular strategies in real time including genomics, RNA sig-
natures and adding PDO drug sensitivities could enable better precision choices for
more patients with metastatic PDAC.Methods: PASS-01 is a multi-institutional random-
ized phase II trial evaluating the benefit of 1st line mFFX vs GnP in de novo metastatic
PDAC patients with good PS who have undergone baseline tumor biopsies with tissue
prepared for whole genome (WGS) and RNA sequencing and PDO generation/pharmaco-
typing using standard and novel drugs. The 10 objective is to determine the PFS benefit
of mFFX compared to GnP as 1st line treatment with 80% power to detect a median
PFS of 7 vs 5 months, favoring mFFX. 27 of a planned 150 patients have been accrued
to date. Secondary endpoints include ORR (RECIST), DOR, OS by chemotherapy and bi-
omarkers of therapy response including GATA-6 as a surrogate biomarker for the Moffit
RNA classifier. Exploratory objectives include: to evaluate if each PDO DNA/RNA signa-
ture matches the patient and if the PDO chemotherapy sensitivities correlate to the pa-
tient’s 1st line response; to evaluate the benefit in switching patients to 2nd line
treatment based on PDO drug sensitivity; to evaluate novel agents derived from PDO
pharmacotyping and potential findings from profiling in 2nd/3rd line treatment; to ex-
plore retrospectively whether serial cell-free circulating tumor DNA analysis, circulating
tumor cells and CA19.9 could reflect potential early predictors of emerging or de novo
resistance and explore biomarkers of immune-oncologic sensitivity with multiplex im-
munohistochemistry. Each patient’s WGS and PDO data is discussed at a combined tu-
mor board with study investigators immediately following their 1st 8-week CT and
ongoing as data develops with the goal of recommending precision treatment choices
back to their treating investigator. References: Conroy T et al. NEJM, 2011.; Von Hoff
DD et al. NEJM,2013; Aung KL et al. CCR 2017; O’Kane G et al. CCR 2019; Tiriac H
et al. Can Discov, 2018. Clinical trial information: NCT04469556. Research Sponsor:
Stand Up 2 Cancer, Lustgarten Foundation, Pancreatic Cancer Canada, Ontario Insti-
tute of Cancer Research.
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A phase I study of first-line L-glutamine (Gln) with gemcitabine (gem) and
nab-paclitaxel (nab-p) in advanced pancreatic cancer (GlutaPanc). First
Author: John Davelaar, Cedars-Sinai Medical Center, Los Angeles, CA

Background: Cytotoxic chemotherapy remains the preferred first-line treat-
ment for advanced or unresectable pancreatic cancer with combination regi-
mens including 5-fluoruracil, leucovorin, irinotecan, and oxaliplatin
(FOLFIRINOX), or gem and nab-p. The use and response of second- and
third-line therapies remains dismal, thus the optimization of first-line treat-
ment is critical. Our previous work investigating Gln metabolism in pancre-
atic ductal adenocarcinoma (PDAC) through glutaminase inhibition
indicates that Gln deprivation in PDAC increases cancer cell survival and re-
sistance to chemotherapy. However, when PDAC cell were treated with Gln
supplementation, there was an increase in PDAC cell death with increasing
concentrations of gem. In this present study we aim to test the feasibility
and safety of combining L-Gln with gem and nab-p in treatment-naïve pa-
tients with unresectable or metastatic PDAC. Methods: This is a single arm,
single center, phase I study. The primary objective is to assess the recom-
mended phase II dose (RP2D) of L-Gln in combination with gem and nab-p.
The RP2D will be assessed by escalation of overdose control (EWOC), an
adaptive Bayesian design, through determination of the maximum tolerated
dose (MTD) across 3 doses of gem, nab-p, and L-Gln. The MTD is defined as
the dose such that the probability of dose-limiting toxicities (DLTs) at the
MTD is h = 0.33. The first patient will receive 1000 mg/m2 gem, 125 mg/
m2 nab-p, and 0.1 g/kg L-Gln and the subsequent doses will be determined
by the EWOC algorithm. We plan to enroll a maximum of 16 patients. L-Gln
is administered orally BID throughout the 28-day cycle with a one-week
lead-in prior to the beginning of the first cycle where gem and nab-p are ad-
ministered on days 1, 8, and 15 of each cycle. Key inclusion criteria in-
clude: advanced or unresectable, histologically confirmed pancreatic cancer
that is either new or recurrent (if recurrent, prior neoadjuvant or adjuvant
chemotherapy or chemoradiation is allowed but must have been completed
>12 months prior to recurrence), ECOG PS ≤ 2 or KP ≥ 60%, and normal
organ and marrow function. Secondary objectives are to describe any prelim-
inary evidence of antitumor activity by assessment of objective response
rate, progression-free survival, and overall survival. Since October 2020, 3
patients have been screened and 3 enrolled. Clinical trial information:
NCT04634539. Research Sponsor: Cedars-Sinai Medical Center.

TPS637 Trials in Progress Poster Session

Randomized phase II trial of two different nutritional approaches for patients
receiving treatment for their advanced pancreatic cancer. First Author:
Diana L. Hanna, Keck Hospital of USC, Los Angeles, CA

Background: Pancreatic ductal adenocarcinoma (PDAC) is characterized by
stromal fibrosis, hypoxia, and nutritional deprivation. PDAC tumors grow ag-
gressively, diagnosis is typically made after metastasis and the disease re-
mains associated with poor outcomes. The triplet chemotherapy regimen of
gemcitabine, nab-paclitaxel with cisplatin was associated with a median
overall survival of 16.4 months in patients with metastatic pancreatic can-
cer in the first-line setting (Jameson et al., 2020). Nutritional, metabolic in-
terventions offer an opportunity to fundamentally change the tumor
microenvironment and improve outcomes for patients. A ketogenic diet de-
fined as lower carbohydrate, lower protein, and higher fat can significantly
reduce glucose and insulin and increase metabolically active ketone bodies
and has been evaluated in patients with a variety of solid tumors (Weber
et al, 2020). Recently, a ketogenic diet combined with triplet chemotherapy
was shown to inhibit murine pancreatic KPC tumor growth and significantly
prolong animal survival over chemotherapy alone. Tumor growth inhibition
was associated with glucose depletion, altered TCA substrate usage, and
NADH elevation. Methods: In this Phase II randomized clinical trial
(NCT04631445), we are evaluating a medically supervised ketogenic diet
(MSKD) versus a standard diet when combined with the triplet therapy in
patients with treatment-naive advanced pancreatic cancer. The primary end-
point is progression free survival for triplet therapy while on MSKD or non-
MSKD. Secondary endpoints include disease control rate (PR+ CR+ SD for
at least 9 weeks), change in CA 19-9 (or CA125, or CEA if not expressers of
CA 19-9), average insulin levels, HbA1c, body weight, a comparison of gut
microbial diversity, changes in serum metabolites and quality of life via the
EORTC QLQ-C30 assessment. Unlike prior ketogenic intervention studies,
the MSKD is being supported by a continuous care nutrition intervention
through Virta Health Corp, that offers tracking of daily ketone and glucose
levels, a web-based software application, education, and communication
with a remote care team to ensure sustained nutritional ketosis. A total of
40 patients with untreated metastatic PDAC are planned for enrollment, 20
randomized to each arm. The trial opened for accrual November 2020.
Clinical trial information: NCT04631445. Research Sponsor: Patient
advocates.

TPS638 Trials in Progress Poster Session

GATA6 Expression as a predictor of response to perioperative chemotherapy
in resectable pancreatic adenocarcinoma: A multicenter Canadian phase II
study (NeoPancONE). First Author: Deirdre Kelly, Wallace McCain Centre
for Pancreatic Cancer, Princess Margaret Cancer Centre, University
Health Network, Toronto, ON, Canada
Background: Prospective studies of the benefit of neoadjuvant chemotherapy in resect-
able pancreatic adenocarcinoma (PDAC) have been reported. The ideal peri-operative
regimen is yet to be determined. Adjuvant FOLFIRINOX (mFFX) in resected PDAC has
been proven to improve overall survival (OS) relative to adjuvant gemcitabine. An ac-
cepted perioperative approach involves delivering the majority of chemotherapy (6-
8 cycles) in the pre-operative setting, while the remainder (of 12 cycles) is administered
post-operatively. This pre-operative treatment period may allow for chemosensitivity as-
sessment, and better patient selection for surgery, thereby improving R0 resection rates
and reducing the frequency of early post-operative recurrence. Data from the COMPASS
trial (NCT02750657) has shown that shown that low levels of the transcription factor
GATA6 expression is a putative surrogate for the RNA Moffit signature and predictive of
a chemoresistant phenotype in advanced PDAC. NeoPancONE will evaluate clinical out-
comes and molecular biomarkers including GATA6 and radiomic biomarkers in pts with
resectable PDAC treated with perioperative mFFX. Methods: NeoPancONE is a Phase 2,
open-label, single arm study in pts with resectable PDAC. Tissue and serum are collect-
ed for biomarker testing, including GATA6 by FISH and IHC (1) with expression levels
measured by RNAseq, and longitudinal ctDNA analysis. Pts with histologically con-
firmed, resectable PDAC and ECOG PS 0-1 will be recruited over 2.5 years. Resectabili-
ty will be determined by central review as per NCCN guidelines. The primary objective is
to evaluate disease-free survival in resectable PDAC treated with peri-operative mFFX
according to baseline tumor GATA6 expression level. The ratio of GATA6-high to low is
expected to be approximately 4:1[1]. Assuming 1-year disease-free survival of 65% in
the GATA6-high, compared to 34% in the GATA6-low cohort, this corresponds to a haz-
ard ratio of 2.5. With 80% power and a 5% 2-sided significance level, a total of 84 pa-
tients will be enrolled with 67 events expected in the GATA6 high cohort and 17 in
GATA6 low. Participants will receive up to 6 cycles of neoadjuvant mFFX. After neoadju-
vant chemotherapy, definitive surgical resection will proceed as deemed appropriate by
a hepatobiliary surgeon. Post-operatively, pts will receive up to 6 cycles of adjuvant che-
motherapy. Secondary objectives include determination of overall response rate, inci-
dence of R0 resection, OS, Moffit gene expression profiling (RNAseq), ctDNA, and
radiomic signatures to predict outcomes. Enrolment for NeoPancONE began in October
2020 and is being conducted at 8 sites across Canada. To date, 23 pts have been re-
cruited. The study duration will be five years. Reference: O’Kane G M et al. Clin Can
Res Sep 2020. Clinical trial information: NCT04472910. Research Sponsor: Pancreat-
ic Cancer Canada.
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Biomarker-oriented study of pembrolizumab in combination with
chemotherapy in chemotherapy-naïve advanced pancreatic cancer: A phase
2 trial-in-progress. First Author: Jeesun Yoon, Department of Internal
Medicine, Seoul National University Hospital, Seoul National University
College of Medicine, Seoul, South Korea
Background: Pancreatic cancer (PC) is well-known as a strongly immunosuppressive tu-
mor. The tumor microenvironment of PC play a fundamental part in maintaining a non-
immunogenic and immuno-suppressive environment through the production of inhibito-
ry cytokines and complex interaction between tumor cells, regulatory T cells, and mye-
loid-derived suppressor cells (Li KY et al. 2020). However, through integrated genomics
and immunophenotyping, the immune-rich type had a relatively good prognosis in ad-
vanced PC (Wartenberg M et al. 2018). Based on this, various attempts have been
made to apply immune checkpoint inhibitor (ICI) to PC. Disappointingly, ICI monother-
apy is ineffective in most advanced PCs, and a strategy of combining ICI with ICI, che-
motherapy or targeted therapy has been recently tried. However, the mechanism of
immune modulation induced by ICI in combination with chemotherapy in PC is still not
well-known, so biomarker studies are needed to understand the role of immunotherapy
in advanced PC. Also based on this, it is expected to develop an effective ICI treatment
strategy in PC. This study is a non-randomized, parallel assignment phase 2 trial aimed
to explore dynamic modulation of the immune system caused by co-administration of
pembrolizumab and cytotoxic chemotherapy in patients with advanced PC. Methods: Eli-
gible patients have recurred or metastatic pancreatic cancer. Patients who have re-
ceived chemotherapy for advanced PC are excluded, except for previous adjuvant
chemotherapy. Patients who have received ICI are excluded. There are 2 chemotherapy
cohorts (FOLFIRINOX, n=41; Gemcitabine/Nab-paclitaxel, n=36). Patients enrolled in
the FOLFIRINOX cohort will receive pembrolizumab 200mg intravenously once every 3
weeks, plus FOLFIRINOX chemotherapy every 2 weeks. In Gemcitabine/Nab-paclitaxel
cohort, patients will receive gemcitabine 1000mg/m2 plus nab-paclitaxel 125mg/m2
day 1, 8, 15 of a 4-week cycle, plus pembrolizumab 200mg intravenously once every 3
weeks. The primary endpoint is objective response rate, with key secondary endpoints
including progression-free survival, duration of response, disease control rate, overall
survival, safety, and patient-reported outcome. For evaluating metabolic response, 18F-
FDG PET-CT scan will be conducted before treatment and at the first response evalua-
tion. Tumor tissue biopsies are performed three times in total: screening, the first re-
sponse evaluation, and disease progression. Blood samples are being collected every
cycles for translational biomarker studies. Clinical trial information: NCT04447092.
Research Sponsor: None.

TPS640 Trials in Progress Poster Session

Optimizing pancreatic cancer management with next generation imaging and
liquid biopsy (CHANGE-PDAC). First Author: Erica S Tsang, University of
California San Francisco, San Francisco, CA
Background: Pancreatic ductal adenocarcinoma (PDAC) is anticipated to become the
second-leading cause of cancer-related deaths by 2030. Systemic therapy remains the
mainstay of treatment for those with unresectable/metastatic disease. There is an urgent
need for biomarkers to rapidly assess treatment response to spare patients from the sig-
nificant toxicities and costs of an ineffective regimen, and to guide decision-making for
a therapeutic switch with a higher chance of efficacy. Circulating tumor (ct)DNA and
PET/MRI represent promising emerging biomarkers for early response prediction. This is
a prospective non-randomized study examining the role of ctDNA and PET/MRI in adju-
dicating early treatment response among patients with unresectable locally advanced or
metastatic PDAC receiving systemic therapy. Methods: Approximately 158 patients with
advanced PDAC will be recruited at the time of initiation of a new line of treatment in ei-
ther the first or later-line setting. Patients receiving both standard of care and/or experi-
mental therapies are permitted to enroll. Research blood samples will be collected at
pre-treatment, 48 hours, two weeks, one month, and two months after treatment start
for analysis of mutant ctDNA (using the FoundationOne/Natera platform). PET/MRI will
be performed at pre-treatment and 4 weeks post treatment. All patients must have an
ECOG performance status of 0-2 and have radiographically measurable disease. Clinical
data will be collected prospectively, including demographics, ECOG performance sta-
tus, CA 19-9 levels, chemotherapy type and dose intensity, and clinical and radiograph-
ic assessment of treatment response using RECIST 1.1 criteria. Enrollment began in
August 2021. The primary endpoint is the correlation between change in tumor-derived
ctDNA with radiographic progression, as measured by the change in tumor size. The Wil-
coxon rank sum test will be used to compare the change in ctDNA with treatment be-
tween response vs. resistance. Cox proportional hazard regression modelling will be
used to correlate the change in ctDNA with progression-free survival and overall survival.
Secondary endpoints include defining thresholds for early chemotherapy switch using
dynamic and quantitative changes in ctDNA and PET/MRI biomarkers for use in future
prospective trials, establishing the relationship between early changes in PET/MRI and
treatment response/resistance, and developing a multivariable model combining ctDNA
and PET/MRI biomarkers to predict treatment response/resistance. Research Sponsor:
U.S. National Institutes of Health.
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Outcomes of patients with small intestine adenocarcinoma (SIA) in a
Canadian province: A population-based cohort study. First Author: Emma
Yanko, University of Saskatchewan, Saskatoon, SK, Canada

Background: SIA is a rare cancer. Limited data is available about clinico-
pathological factors and interventions that correlate with its outcomes. The
current study aims to determine outcomes of patients with SIA who were di-
agnosed in a Canadian province. Methods: In this retrospective population-
based cohort study patients with biopsy proven SIA diagnosed during 2008-
2017 in the province of Saskatchewan were assessed. A Cox Proportional
multivariate regression analysis was performed to determine correlation be-
tween survival and exploratory factors. Results: 112 eligible patients with
median age of 73 yrs and M:W 53: 59 were identified. 75% had a comorbid
illness, 34% had a secondary cancer and 45% had WHO performance sta-
tus (PS) < 2. Of 112 patients, 51 (46%) had early-stage disease and 61
(54%) had advanced-stage disease. Median neutrophil: lymphocyte (NLR)
was 4.5. The median overall survival (mOS) in relation to stage of the dis-
ease were as follow: stage 1, 59 months, stage 2, 30 months, stage 3, 20
months and stage 4, 3 months (P < 0.001). The patients with early-stage
disease had mOS of 36.0 months (95% CI: 8.0-64.0) vs. 3.0 months
(1.74-4.26) with advanced disease (P < 0.0001). Of 21 patients with stage
3 disease their median disease-free survival was 26 months (23.1-28.9)
with chemotherapy vs. 4 months (0.0-9.1) with no chemotherapy, p = 0.04.
Patients with stage 4 disease who had surgery and or chemotherapy had
mOS of 18 months (13.70-23.32) vs. 4 months (2.20-5.82) with chemo-
therapy alone p = 0.03. On univariate analysis age ≥70 yrs, WHO PS > 1,
stage 4 disease, low albumin, elevated creatinine, high alkaline phospha-
tase, duodenal cancer, lack of surgery, and NLR of> 4.50 were significantly
correlated with inferior survival. On multivariate analysis stage 4 disease,
HR, 3.20 (95%CI:1.84-5.40), WHO PS> 1, HR, 2.22 (1.42-3.45), no sur-
gery, HR, 2.10 (1.25-3.50), and NLR > 4.5, HR, 1.72 (1.10-2.71) were
significantly correlated with inferior survival. Conclusions:Most patients with
SIA were diagnosed with advanced-stage. In addition to advanced-stage dis-
ease and poor PS, lack of surgery and baseline LNR of > 4.5 were signifi-
cantly correlated with inferior survival. Research Sponsor: College of
Medicine, University of Saskatchewan.

642 Poster Session

Genomic landscape in small intestine cancer from real-world data (RWD) of
clinical genomic testing. First Author: Hiroyuki Takeda, Department of
Clinical Oncology, St. Marianna University School of Medicine, Kawasaki,
Japan
Background: Panel-based comprehensive genomic profiling (CGP) is used in clinical practice
worldwide, however, large aggregated RWD of patients with advanced small intestine cancer
have not been characterized. In particular, there has been limited data regarding examining
CGP in pediatric/ Adolescent and Young Adult (AYA) small intestine cancer. For patient sub-
groups, it is unclear what clinically relevant alterations co-occur. Here, we investigated the ge-
nomic landscape of small intestine cancer patients, stratified by sub-group to help refine and
discover new targets for improved cancer therapies in advanced small intestine cancer.
Methods: This is a collaborative biomarker study using RWD paired with CGP testing (Founda-
tion Medicine, Inc.). Hybrid capture was carried out on up to 395 cancer-related genes and se-
lect introns from up to 31 genes frequently rearranged in cancer. One thousand three hundred
sixty-four patients were available for analyses and were stratified by age (≥40/ < 40), MSI sta-
tus, tumor mutational burden (TMB) status (High ≥10/Low < 10Muts/Mb), and select gene al-
terations. Using a chi-square test with Yate’s correction, frequencies of alterations were
analyzed according to clinical or genomic background. Results: Genes with frequent alterations
including mutation, amplification, and rearrangement/fusion were TP53 (59.8%), KRAS
(54.8%), APC (27.7%), CDKN2A (22.4%), and SMAD4 (20.2%). Genomic profiling according
to age, MSI, and TMB status is shown in the following table. In pediatric/AYA patients, frequen-
cy of APC alterations was significantly low (P< 0.001). In KRAS mutated tumors, codon 12
most abundant mutations were G12D (31.1%) followed by G12V (22.3%), G12C (6.2%), and
G12R (5.1%), while G13D (13.8%) was the predominant mutation in codon 13. In TMB-High
tumors, which were detected in 12% of patients, the mutation rate of KRAS was modestly low-
er compared to TMB-Low tumors (42.3% vs. 53.3%). Frequent genes with amplification were
MYC (6.7%), MDM2 (5.9%), GATA6 (5.5%), CCND1 (3.4%), FGF19 (3.3%), and ERBB2
(2.3%). The number of any gene amplification was lower in MSI-High compared to TMB-High
population. Conclusions: RWD from clinical panel testing revealed the genomic landscape in
small intestine cancer and differences in CGP according to clinical or genomic background.
These findings would provide insight on the direction of the future development of the treat-
ment in advanced small intestine cancer. Research Sponsor: None.

Total Age MSI TMB

< 40 ≥40 P-value High Non-High P-value High Low P-value
N 1364 77 1287 95 1269 166 1198

TP53 59.8% 64.9% 59.4% 0.40 38.9% 61.3% < 0.001 49.4% 61.2% 0.0048

KRAS 54.8% 58.4% 54.5% 0.58 42.1% 55.7% 0.014 44.0% 56.3% 0.0038

APC 27.7% 10.4% 28.7% < 0.001 36.8% 27.0% 0.052 34.9% 26.7% 0.033

CDKN2A 22.4% 20.8% 22.5% 0.84 12.6% 23.1% 0.026 16.9% 23.1% 0.087

SMAD4 20.2% 20.8% 20.2% 0.98 10.5% 21.0% 0.021 12.7% 21.3% 0.013

TPS643 Trials in Progress Poster Session

Randomized phase II selection study of ramucirumab and paclitaxel versus
FOLFIRI in refractory small bowel adenocarcinoma: SWOG S1922. First
Author: Michael J. Overman, University of Texas MD Anderson Cancer
Center, Houston, TX

Background: Small bowel adenocarcinoma is a rare malignancy with limited
data to support the choice of systemic chemotherapy beyond the frontline
setting. Though second-line therapy has historically been extrapolated from
colorectal cancers, recent molecular data has demonstrated small bowel ad-
enocarcinoma to be genomically unique when compared to either colon or
gastric cancer. Retrospective analyses of irinotecan- and taxane-based ther-
apies and one prospective phase II clinical trial of nab-paclitaxel have dem-
onstrated likely activity in this cancer. SWOG 1922 explores the clinical
activity of FOLFIRI and ramucirumab with paclitaxel in the second- and lat-
er-line setting for small bowel adenocarcinoma. Methods: This is a random-
ized phase II selection design clinical trial of FOLFIRI (5-fluorouracil,
leucovorin and irinotecan) every two weeks or ramucirumab D1,15 and pac-
litaxel D1,8,15 every 4 weeks with the primary endpoint of progression-free
survival (PFS). Secondary endpoints include response rate, overall survival,
and safety. Archived paraffin tumor tissue collection and serial blood collec-
tions are included for correlative analyses. Key eligibility include having mis-
match repair proficient/microsatellite stable small bowel adenocarcinoma
(ampullary location excluded); metastatic or locally advanced unresectable
disease; prior fluoropyrimidine and/or oxaliplatin therapy; no prior treatment
with irinotecan, ramucirumab, or taxanes; no recent bleeding, blood clots,
or bowel perforation/fistula; and Zubrod performance status of 0/1. Measur-
able disease is not required. The null hypothesis is median PFS of 2.5
months. If a median PFS of at least 3.5 months is observed in one or both
arms, the goal is to choose the better regimen with respect to this endpoint.
The design provides a 90% probably of selecting the more active arm, as-
suming a hazard ratio of 1.4, if both arms meet this threshold. This trial is
open and, as of September 1, 2021, 17 of 94 planned patients have been
enrolled. NCT04205968. Funding: NIH/NCI/NCTN grants U10CA180888,
U10CA180819, U10CA180820, U10CA180821, U10CA180868; and in
part by Eli Lilly and Company. Clinical trial information: NCT04205968.
Research Sponsor: U.S. National Institutes of Health, Pharmaceutical/Bio-
tech Company.
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Rural-urban disparities in mortality from gastrointestinal (GI) cancer. First
Author: Syed Hussaini, Johns Hopkins Sidney Kimmel Comprehensive
Cancer Center, Baltimore, MD
Background: There are notable economic, social, and political challenges to rural healthcare de-
livery in the US. Patients with GI cancer have high symptom burden and complex needs, chal-
lenging healthcare infrastructure. We investigated U.S. rural-urban disparities in age-adjusted
mortality rates (AAMRs) from GI cancers.Methods:We utilized the CDC Wonder database to an-
alyze deaths from GI cancer from 1999 to 2019. Per the 2013 US Census classification, we
created population categories using the NCHS Urban-Rural Classification Scheme: large metro-
politan (population, ≥1 million), small-or-medium-sized metropolitan (50,000-999 999), and
rural (<50,000) areas. We calculated AAMRs and stratified results by age, sex, and race/ethnic-
ity. We estimated annual percentage change (APC) in AAMR using a linear regression model of
the log-scale with interactions between subgroup and year to examine differential changes over
time. Results: We identified 3,020,133 deaths from GI cancers. The overall APC in AAMR was
-0.9%, 95%CI, -0.8 to -1.0%. Rural areas noted least improvement in AAMR (APC, -0.6%;
95% CI, -0.4 to -0.6%, interaction p < 0.001) compared to large (APC, -1.2%; 95% CI, -1.1
to -1.3%) and small-or-medium-sized (APC, -0.8%; 95% CI - 0.7 to -0.9%) metropolitans.
AAMR in rural areas decreased from 49.2/100,000 in 1999 to 43.8/100,000 in 2019 (p <
0.001; 2019 rural AAMR was highest across all areas) (Table). Across all areas, men had great-
er AAMRs (p<0.001) and lower reduction in APC (interaction p < 0.001) than women. Non-
Hispanic Black individuals (NHBs) had highest AAMRs among all racial/ethnic groups and
across all areas (p<0.001). Among those with age≥65 years, NHBs had the highest AAMRs;
367.3/100,000 in 1999 and 266.7/100,000 in 2019, and NHBs living in rural areas had the
lowest APC. All racial/ethnic groups saw reductions in AAMRs across all areas. Conclusions: In
this national analysis over 2 decades, rural residents with GI cancer experienced greater mortal-
ity, and the least improvement in mortality over time. Our findings support ongoing congressio-
nal policy to urgently develop infrastructure and improve cancer care access in rural areas.
Research Sponsor: Conquer Cancer Foundation of the American Society of Clinical Oncology.

AAMR and APC for GI cancer mortality across areas.

Total
(n = 3,020,133)

Large Metropolitan area
(n = 1,562,177)

Small-or-Medium-sized
Metropolitan area
(n = 914,804)

Rural area
(n = 543,152)

AAMRs APC AAMRs APC AAMRs APC AAMRs APC

1999 2019
1999-
2019 1999 2019

1999-
2019 1999 2019

1999-
2019 1999 2019

1999-
2019

Overall 49.3 41.3 -0.9 50.9 39.8 -1.2 47.7 40.4 -0.8 49.2 43.8 -0.6

Men 60.7 51.6 -0.8 62.7 49.3 -1.2 59.0 50.7 -0.7 60.6 54.9 -0.5

Women 37.8 31.0 -1.0 39.1 30.4 -1.3 35.3 30.1 -0.9 37.8 32.6 -0.7

Age ≥65 262.4 218.7 -1.1 286.9 217.3 -1.4 265.3 212.3 -1.1 271.1 226.7 -0.9

Hispanic 44.8 36.7 -1.0 39.8 36.0 -0.5 41.5 37.6 -0.4 53.1 36.6 -1.6

Non-Hispanic
White

45.9 39.9 -0.7 47.2 38.2 -1.0 44.6 38.8 -0.7 46.0 42.7 -0.4

Non-Hispanic
Black

68.5 51.1 -1.5 67.2 47.8 -1.7 69.4 51.7 -1.4 69.1 53.7 -1.2

645 Poster Session

Disparities in place of death (PoD) in patients with gastrointestinal (GI)
cancers. First Author: Syed Hussaini, Johns Hopkins Sidney Kimmel
Comprehensive Cancer Center, Baltimore, MD
Background: PoD is an important determinant of patient and caregiver experience. Differences
in PoD may reflect disparities in care, including aggressive end-of-life (EOL) care, and access
to palliative care/hospice services and caregiver support/resources. We sought to describe soci-
odemographic disparities in PoD in patients dying from GI cancers between 2003-2019. Meth-
ods: We used deidentified death certificate data via the CDC Wonder database. We included
decedents with an underlying cause of death of GI cancer (identified through ICD codes) from
2003-2019. We stratified findings by ethnicity, race, gender, and age (< or ≥ 65 years). We
classified PoD as (1) medical facility (2) nursing home, (3) home, or (4) hospice facility. We es-
timated Annual Percentage Change (APC) in PoD across sociodemographic groups. Results: We
included 2,347,754 decedents in the analysis (43.6% women, 68.4% ≥65 years, 7.6% His-
panic, 12.7% non-Hispanic Black [NHB], 75.4% non-Hispanic White [NHW]). From 2003–
2019, across all groups, deaths in medical facility reduced from 45,046 (33.4% of all deaths
in the year) to 38,673 (23.3%) (APC -2.2%), and deaths in hospice increased from 871
(0.6%) to 24,092 (14.8%) (APC 26.1%). In 2019, men more frequently died in a medical fa-
cility than women (25.5% vs. 21.1% of deaths), and women were more likely to die in a nurs-
ing home facility than men (12.6% vs. 9.8%). In 2019, individuals aged<65 years died in a
medical facility more frequently than those aged ≥65 years (29.8% vs. 21.0%), and also had
lower APC for medical facility deaths from 2003– 2019 (APC -1.8% vs. -2.4%). Among
groups, NHWs were least likely to die in a medical facility in (21.0% of deaths in 2019) and
most likely to die in a hospice facility (15.5% of deaths in 2019). Hispanic individuals (vs.
non-Hispanic individuals) had higher rates of home deaths, and lower hospice and nursing
home deaths. Conclusions: Despite overall reductions in deaths in medical facilities for people
with GI cancers over time, there remain significant sociodemographic disparities. Targeted in-
terventions for care access, economic stability, and social communities are needed to address
these findings. PoD for patients with GI cancer. Research Sponsor: Conquer Cancer Foundation
of the American Society of Clinical Oncology.

Data are percentage of total deaths in that group in that year, or APC in deaths in that setting.

Medical Facility
(n = 677,145)

Home
(n = 1,093,626)

Hospice
(n = 240,472)

Nursing Home
(n = 336,511)

2003 2019 APC 2003 2019 APC 2003 2019 APC 2003 2019 APC

Total 33.4 23.3 -2.2 42.1 46.6 0.6 0.6 14.8 26.1 16.5 11.2 -2.4

Men 36.3 25.5 -2.2 43.5 46.4 0.4 0.6 14.6 26.9 13.0 9.8 -2.6

Women 30.5 21.1 -2.3 40.8 46.7 0.9 0.7 14.9 25.3 19.9 12.6 -2.7

Age <65
years

39.7 29.8 -1.8 45.5 44.8 -0.1 0.7 16.1 25.9 7.5 5.8 -2.7

Age ≥65
years

31.2 21.0 -2.4 41.0 47.3 0.9 0.6 14.2 26.3 19.7 13.2 -2.7

Hispanic 41.0 27.7 -2.4 43.1 50.0 1.0 1.1 11.3 18.8 9.4 6.4 -2.3

NHB 45.5 32.5 -2.0 33.5 38.9 1.0 0.58 15.2 27.0 13.4 9.8 -1.8

NHW 30.7 21.0 -2.3 43.8 47.6 0.5 0.6 15.5 27.9 17.4 11.9 -2.3

646 Poster Session

Disparities in comprehensive genomic profiling in older patients with
gastrointestinal malignancies. First Author: Rawad Elias, Hartford
HealthCare Cancer Institute, Hartford, CT
Background: Limited data guides the management of older adults with cancer, a patient
population that continues to be under-represented in clinical trials. Comprehensive Ge-
nomic Profiling (CGP) drives the enrollment on biomarker-based trials and may inform
treatment selection. This analysis aims to evaluate the use of CGP in older patients with
gastrointestinal (GI) malignancies and to compare results of genomic profiling across
age groups. Methods: Clinical CGP results derived from Next Generation Sequencing
(NGS) of tumor tissue (n=92802) were reviewed for patients with GI malignancies. Ge-
nomic alterations (GAs) and complex signatures were identified, based on hybridization-
captured, adapter ligation-based sequencing. Association between age group (< 65:
n=51652; 65-74: n=28972; 75+: n=12178) and biomarkers of interests was evaluat-
ed using Chi-square test, adjusting for multiple testing using Bonferroni correction. De-
lay-adjusted incidence rates in populations included in the study were acquired from
SEER Databases. Results: The majority of patients in the CGP cohort were <65 yrs
(55.7%). Patients aged 75 and above were underrepresented as compared to the SEER
database incidence rates (15.2% vs. 31.6%, p <0.0005). Overall, the incidence of
known or likely pathogenic GAs was similar across all age groups (>99%). An analysis of
specific GAs among all the GI cancers analyzed showed an age-associated increase of
high tumor mutational burden (≥10 mut/Mb) (TMB-H) (5.6% vs 6.6% vs 10.7% for re-
spective age groups, p<0.0005). The overall incidence of mismatch repair deficiency or
microsatellite instability (dMMR/MSI) (3.6% vs 4.0% vs 7.5%, p<0.0005) and DNA
damage repair mutations (DDR mut) (13.2% vs 13.9% vs 16.4%, p<0.0005) also in-
creased with age. The magnitude of the CGP findings varied by GI cancer type, as sum-
marized for select significant findings (p <0.0005) in Table. Detailed results for each GI
subtype and relevant biomarkers will be presented. Conclusions: This large scale analy-
sis of CGP done for patients with GI cancers showed that genomic profiling is under uti-
lized in older adults who constitute the majority of patients with GI malignancies. These
findings may improve access to clinical trials and guide the development of older adult-
specific studies. Research Sponsor: None.

Significant genomic findings by age group across GI cancers (*p<0.0005).

Genomic Findings* Gi Cancer Age: < 65 yrs 65-74 yrs 75+ yrs

TMB-H (%) Colon adenocarcinoma (adeno) 7.4 10.5 17.1

Esophageal adeno 7.2 9.3 13.2

Gastric/GE Junction adeno 5.8 10.4 18.0

dMMR/MSI (%) Colon 5.2 7.3 13.6

Gastric/GE Junction adeno 3.0 6.3 13.1

DDR mut (%) Colon 12.4 13.9 18.6

Gastric/GE Junction adeno 12.7 16.1 18.4

BRAF V600E (%) Colon 5.3 9.8 17.0

FGFR2 GAs (%) Intrahepatic cholangiocarcinoma 15.0 8.1 7.3

647 Poster Session

Integration of molecular cancer classification and NGS to identify metastatic
patients eligible for IDH inhibitors. First Author: Pashtoon Murtaza Kasi,
University Of Iowa, Iowa City, IA
Background: Mutations in isocitrate dehydrogenase 1 and 2 (IDH1 and IDH2) often oc-
cur in hematologic malignancies and solid tumors. Ivosidenib was recently approved for
IDH1-mutated cholangiocarcinoma based on improved progression-free survival (PFS)
and overall survival (OS). Notably, cancers of uncertain diagnoses presenting as liver
metastases are often cholangiocarcinoma. While several trials are ongoing to evaluate
IDH1/2 inhibitor efficacy in other advanced solid tumor types, currently eligibility for
IDH inhibitor therapy requires both tumor type identification and IDH mutation confir-
mation. The 92-gene assay (CancerTYPE ID) is a gene expression classifier of 50 tumor
types and subtypes for metastatic patients with diagnostic ambiguity. Multimodal bio-
marker testing, including next-generation sequencing (NGS), enables identification of
actionable biomarkers to guide targeted therapy selection. Here, a database of metastat-
ic cases that integrates tumor type with biomarker analysis was used to identify those el-
igible for IDH inhibitor treatment. Methods: MOSAIC (Molecular Synergy to Advance
Individualized Cancer Care) is an IRB-approved, de-identified database of cases submit-
ted for CancerTYPE ID testing with tumor type-guided multimodal biomarker testing by
NGS (Neogenomics). In this study, metastatic cancers classified as pancreaticobiliary
and other solid tumor types with IDH1/2mutations were identified. Results: CancerTYPE
ID determined 27 different tumor types in 2377 of 2572 cases (92.4%). The most
common tumor type identified was pancreaticobiliary with 644 cases; subtypes with
IDH1/2 mutation status are shown in the table. An IDH1 mutation was identified in 23
out of 78 (29.5%) cholangiocarcinoma cases which are eligible for ivosidenib treat-
ment. IDH1/2 mutations were also detected in 11 other tumor types. For patients with
IDH1 mutations, 28.2% were identified in tumor types with no FDA-approved IDH ther-
apy, whereas 50.0% of IDH2 mutations overlapped with tumor types that have ongoing
trials to determine the clinical benefit of targeting IDH2. Conclusions: These findings
support the clinical utility of molecular tumor type classification combined with bio-
marker profiling to identify approved or investigational treatment options. The MOSAIC
analysis identified metastatic patients with actionable aberrations (IDH1) eligible for
FDA-approved therapy, as well as those who may be eligible for investigational IDH in-
hibitor therapies based on tumor type and IDH1/2 mutation status. As new and ap-
proved IDH inhibitors are evaluated for efficacy, increased patient selection may be
afforded through this approach in additional tumor types. Research Sponsor: Biothera-
nostics, Inc.

Pancreaticobiliary subtypes # of cases IDH1 IDH2

Gallbladder adenocarcinoma 376 3.0%
5/ 167

0.0%
0/ 167

Cholangiocarcinoma 255 29.5%
23/ 78

10.3%
8/ 78

Pancreatic adenocarcinoma 13 0.0%
0/ 5

0.0%
0/ 5
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648 Poster Session

Lower COVID-19 vaccination rates amongst Australians with gastrointestinal
(GI) compared to other cancers. First Author: Mike Nguyen, Monash
Health, Melbourne, Australia
Background: People with cancer are at higher risk of serious illness and death from COV-
ID-19 infection. We investigated the differences in COVID-19 vaccine uptake and atti-
tudes in people with various solid organ and hematological malignancies. Methods: An
online survey of adult patients with cancer attending eight health services across four
states in Australia, was conducted from June to September 2021. Demographics, can-
cer history and vaccination status were recorded. Only completed surveys were ana-
lysed. Variables were compared with chi-squared and multivariable analysis using
logistic regression. Vaccine hesitancy was assessed using the Oxford COVID-19 Vaccine
Hesitancy Scale, the Oxford Vaccine Confidence and Complacency Scale, and the Mon-
ash Disease Vaccine Acceptance Scale. T-test analysis was used to examine relation-
ships between the scales and groups. Results: There were 2997 evaluable responses;
53.2% female, 61.8% from metropolitan areas, 27.5% with metastatic solid organ dis-
ease and 50.6% on current anti-cancer treatment. Patients with GI cancers comprised
13.5% (n = 405), compared with hematological 28.4%, breast 24.6%, genitourinary
14.1% and other cancer types 19.4%. Vaccination rates were significantly lower for re-
spondents with GI cancers compared to other cancer types (71.6% v 79.3%; p<
0.001). Significant differences in the GI cancer population compared to all others were:
more males (p < 0.001), lower level of education (p= 0.001), fewer reporting English as
first language (p = 0.02) and shorter time since cancer diagnosis (p < 0.001). These re-
mained significant after logistic regression. Among GI cancer respondents, factors asso-
ciated with being vaccinated compared to unvaccinated included: older age (p <
0.001), higher education level (p = 0.03) and English as first language (p = 0.01).
There was no significant difference in the scales measuring vaccine hesitancy, confi-
dence and complacency, for the GI cancer population compared to other cancers. As ex-
pected, there were significant differences in all scales comparing vaccinated to
unvaccinated respondents with GI cancers. Conclusions: In our large, contemporary sur-
vey, Australians with GI cancers report lower COVID-19 vaccine uptake compared with
patients with other cancer types. We identified demographic and disease related charac-
teristics that contribute to these differences. Interventions and targeted communication
are required for people with GI cancers to maximise vaccination uptake in this medically
vulnerable group. Research Sponsor: None.

649 Poster Session

HGCSG1902: Multicenter, prospective, observational study for patients with
dysgeusia caused by chemotherapy for gastrointestinal cancer. First Author:
Ken Ito, Division of Cancer Center, Hokkaido University Hospital,
Sapporo, Japan
Background: Dysgeusia is the one of important adverse events in patients treated with
chemotherapy because it could reduce daily oral intake and worsen patient’s nutritional
status. It is said that the lack of zinc is often observed in patients with chemotherapy
because taste buds cells injured by chemotherapy require large amounts of zinc for their
regeneration and cytotoxic agents have the possibility of working as a chelator for zinc.
Some retrospective studies showed that zinc administration may improve dysgeusia in
patients treated with chemotherapy, however, there is no prospective study. Therefore,
we planned this study to clarify the effect of zinc therapy on dysgeusia in patients with
gastrointestinal cancer. Methods: This was a multicenter, prospective observational
study. From February 2020 to June 2021, patients with dysgeusia during chemothera-
py for gastrointestinal cancer were enrolled from 17 institutes in Japan. The investigator
selected one of the following treatment: no intervention (N), polaprezinc administration
(P: contains 34.1mg of zinc par daily normal dose), or zinc acetate hydrate administra-
tion (Z: contains 50-100mg of zinc par daily normal dose). Serum zinc levels were mea-
sured at baseline, after 6 and 12 weeks, respectively. Dysgeusia was assessed by
questionnaires according to four criteria, CTCAE v5.0, Subjective Total Taste Acuity
(STTA), Visual Analogue Scale (VAS), and Chemotherapy-induced Taste Alteration
Scale (CiTAS) at the time of enrollment and after 12 weeks. Results: A total of 180 pa-
tients, 60 in each group, were enrolled in the study. The mean serum zinc levels in each
group at baseline were similar (67.3, 66.6, and 67.5μg/dl in N, P, Z group, respective-
ly) and lower than lower limit of normal. The mean alterations of serum zinc level from
baseline to after 12 weeks were -3.8, +14.3, and +46.6μg/dl in N, P, Z group, respec-
tively. The STTA score was significantly improved in the P group compared to the N
group at 12 weeks (p = 0.045), whereas it was not improved in the Z group (p = 0.945).
The association between the alteration values of serum zinc level and improvement of
dysgeusia was not observed. Conclusions: In this study, administration of polarezinc or
zinc acetate hydrate increased serum zinc levels, but there was no significant correla-
tion between the degree of serum zinc elevation and the improvement of dysgeusia. The
STTA score was improved only in P group, thus our results suggest there are any factors
for improvement of dysgeusia by polaprezinc administration other than serum zinc lev-
els. Clinical trial information: UMIN000039653. Research Sponsor: None.

650 Poster Session

Adopting the "Exercise as a Vital Sign" metric to assess physical activity in GI
oncology patients. First Author: Karly Williams Silva, University of
Washington, Seattle, WA
Background: Regular moderate to vigorous physical activity (MVPA) in patients with gas-
trointestinal (GI) cancers is associated with improved health outcomes, including great-
er quality of life and reduced fatigue and comorbidity. PA guidelines for cancer
survivors recommend ≥150 minutes of MVPA per week for optimal health. Identifying
GI oncology patients with low MVPA is important to tailor interventions aimed at in-
creasing MVPA levels in this population. The “Exercise as a Vital Sign” (EVS) tool is a
validated, two question assessment tool to quantify minutes per week (min/wk) of MVPA
that was incorporated in the clinical rooming process at an academic GI oncology clinic.
Here, we report characteristics of patients by amount of MVPA by EVS.Methods: Patient
information was entered in the electronic medical record at a large, academic oncology
clinic. Data from the first clinic visit where min/wk of MVPA EVS was collected were ex-
tracted and included demographics (e.g. age, sex, marital status, race), health status
(body mass index (BMI), Eastern Cooperative Oncology Group (ECOG) performance sta-
tus, comorbidities), cancer characteristics (primary tumor site, localized/metastatic,
current treatment), and reason for the clinic visit. MVPA was divided into two groups
based on the recommended guidelines: 0-149 min/wk (“low”) and ≥150 min/wk
(“high”). Chi-square and t-tests were used to examine statistically significant differ-
ences. Results: Among 265 patients abstracted, EVS data were reported from 156
(59%) patients. Mean (standard deviation (SD)) age was 61 (13) years (range: 25-82).
The primary cancer site was 35% colorectal, 23% pancreatic, 17% gastroesophageal,
10% neuroendocrine, and 15% other GI cancers. While gastroesophageal cancer pa-
tients reported high amounts of MVPA (mean (SD) = 268 (309) min/wk), comparisons
with other cancer sites were not statistically different. Of the 156 with EVS data, 84
(54%) had low MVPA (mean (SD): 55 (49) min/wk) and 72 (46%) had high MVPA
(mean (SD): 357 (244) min/wk). Demographic and cancer characteristics were similar
across the two groups. Patients with high MVPA were more likely to have BMI 18.5-
24.9 kg/m2 (56% vs. 31%) and less likely to have BMI ≥25 kg/m2 (40% vs.61%) com-
pared to patients with low MVPA (p = 0.02). Patients with high vs. low MVPA were also
more likely to have excellent performance status (ECOG 0; 47% vs. 24%, p < 0.001).
Conclusions: In this study, GI oncology patients not meeting PA guidelines for cancer
survivors were more likely to be overweight/obese and have worse performance status.
The EVS tool was an inexpensive and accessible measure of MVPA that can be used to
identify patients with low MVPA for interventions targeted to improve health outcomes.
A lack of statistical significance may be due to low power. At the conference, more data
will be presented (~1000 patient visits), including longitudinal data and MVPA by ac-
tive chemotherapy regimen. Research Sponsor: None.

651 Poster Session

Preferences and attitudes of cardiologists in the management of cancer
patients. First Author: Ibrahim Azar, Wayne State University & Karmanos
Cancer institute, Detroit, MI

Background: With recent improvements in survival of cancer patients and empha-
sis on high-value care at end-of-life, the management of cardiovascular disease in
patients with cancer is increasingly important. To our knowledge, there is no cur-
rent US data examining how the presence and extent of cancer influence cardiolo-
gists’ decision-making for common cardiovascular conditions. Methods: An
anonymous online vignette-based survey of cardiologists was conducted at five
US institutions investigating how the extent of gastrointestinal and thoracic ma-
lignancies (prior/localized, metastatic) would influence treatment recommenda-
tion for atrial fibrillation (AF), aortic stenosis (AS), unstable angina (UA) and
obstructive coronary artery disease (CAD). Results: Thirty-three percent (86/259)
of cardiologists completed the survey between September and November 2019.
Participants were 67% male, 51% below age 40, and 58% had five or more years
of clinical experience. Majority of cardiologists practiced at teaching hospitals
(72%) and were non-interventional (63%). Cardiologists were more likely to rec-
ommend procedural interventions in patients with localized cancer than with met-
astatic disease: AF (LAAO: 20% vs 8%), AS (AVR: 83% vs 11%), UA (LHC: 70%
vs 27%) and obstructive CAD (PCI: 81% vs 38%) (Table). In patients with meta-
static cancer, most cardiologists sought an oncology (82%) or a palliative care
(69%) consult. Conclusions: Cardiologists were less likely to recommend invasive
cardiovascular therapies to patients with metastatic cancer. This preference pat-
tern likely reflects the influence of comorbidities and quality of life expectation on
cardiologists’ treatment recommendations but may also be related to the stigma
of advanced cancer. Better communication between cardiologists and oncologists
is necessary to a personalized care of patients with cancer and cardiovascular dis-
ease that would maximize treatment benefit with least morbidity. Research Spon-
sor: None.

Atrial Fibrillation Aortic Stenosis Unstable Angina Obstructive CAD

AC LAAO AC/LAAO MT/BAV AVR MT LHC MT PCI

Localized 63% 20% 90% 31% 83% 42% 70% 37% 81%

Metastatic 52% 8% 24% 37% 11% 70% 27% 67% 38%

AC = anticoagulation; AVR = aortic valve replacement; BAV = Balloon aortic valvuloplasty; LAAO = left atrial appendage occlusion;
LHC = left heart catheterization; MT = Medical therapy; PCI = percutaneous coronary intervention
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652 Poster Session

Making cancer care accessible: The practicality and value of a virtual
gastrointestinal tumor board (VTB). First Author: Mohit Shiv Agarwal, Mays
Cancer Center, San Antonio, TX
Background: Patients with cancer benefit from coordination with multiple subspecial-
ties, often facilitated by discussion at a multidisciplinary tumor board. This enables col-
laboration on individualized patient plans and offers an opportunity for education.
Regrettably, not all physicians have access to a multidisciplinary team, particularly
those practicing outside of an academic setting or in underserved areas. Additionally,
patients may want a second opinion but are limited by resources to travel to an academ-
ic center. A virtual tumor board could be a solution for these patients and physicians.
Methods: Expert gastrointestinal (GI) oncology faculty in the US gathered via a virtual tu-
mor board panel to discuss complex cases submitted by oncology providers and train-
ees. Panels consisted of a moderator and GI specialists from radiology, medical,
surgical, and radiation oncology. The purposes of these panels were to test the feasibili-
ty of a virtual tumor board, provide expert opinions on complex cases, and create educa-
tional content. The panel’s recommendations were shared with the submitting providers
within 48 hours and the recordings made available. Afterward, submitting physicians
were surveyed to assess their satisfaction with the panel’s discussion and recommenda-
tions. Results: From March to June 2021, 4 GI virtual panels were conducted with 5 ex-
pert faculty discussing 44 patient scenarios from 14 providers; 12 providers (86%)
submitted multiple cases. Surveys were sent to providers with a 50% response rate.
Conclusions: Virtual tumor boards are feasible and lead to a high degree of satisfaction
among the users. In this small cohort of responders, management of patients changed
based on the panel’s recommendations, there was a perception that learning was im-
proved, and the providers’ internal tumor boards’ recommendations were mostly includ-
ed in the VTB discussion and expanded upon. Respondents felt that the service
improved the care of patients and that they would submit future cases to this forum. Ad-
ditional data from a larger cohort will be more helpful in understanding the impact of
this endeavor. Research Sponsor: None.

Question
Total
(n)

Response yes
(%)

Response no
(%)

Did you learn something new from the PrecisCa discussion of your case scenario? 7 7 (100) 0

Will anything you learned from the PrecisCa discussion of your case scenario change the
management of this or future patients?

7 7 (100) 0

Are you likely to submit a future challenging case scenario to PrecisCa? 7 7 (100) 0

Do you think this service will improve care and overall outcomes for patients in community
practice?

7 7 (100) 0

Was your case scenario discussed at your own internal tumor board? 7 4 (57) 3 (43)

Did the PrecisCa panel include the main recommendation from your internal tumor board
discussion?

4 3 (75) 1 (25)

Did the PrecisCa panel expand upon the recommendations from your own internal tumor board
discussion?

4 3 (75) 1 (25)

653 Poster Session

Viewing education differently: A novel educational approach using virtual
tumor board cases. First Author: John R Ogden, Baylor University Medical
Center, Dallas, TX
Background: Caring for patients with cancer requires the expertise of specialists from pathol-
ogy, radiology, surgical, radiation and medical oncology. Cancer centers discuss complicat-
ed cases at multidisciplinary tumor boards, where these experts collaborate on the optimal
management strategies. Tumor boards present an opportunity for oncology providers to learn
current guidelines and manage complex cases. Unfortunately, these opportunities occur in-
frequently and are limited to individual cancer centers. Virtual tumor board case scenarios
could provide a valuable educational resource for professionals in all areas of oncology look-
ing to enhance their knowledge and understanding of complex patient management. Meth-
ods: Well-renowned gastrointestinal oncology faculty conducted virtual tumor board panels
via an online platform to discuss challenging cases submitted by community oncology pro-
viders and trainees. The panel consisted of specialists from radiology, medical, surgical,
and radiation oncology. The case discussions were then formatted into individual scenario
videos with case-based questions asked at the beginning and end of the discussions. These
videos were viewed by trainees and practitioners in various fields of oncology. A survey was
conducted to assess the educational value of these videos. Results: 10 unique gastrointesti-
nal scenario videos were created from expert panel case discussions. These were viewed by
12 unique viewers, who were surveyed on their experience. Responders included Fellows/
Residents (83%) and advanced practice providers (APPs) (17%). These included trainees/
APPs from medical oncology (50%), radiation oncology (42%) and radiology (8%). All 12
responders felt the videos were a valuable educational resource that they would continue to
use in the future. Of the responders, 7/12 (58%) felt these virtual scenarios were more edu-
cational than their own institutional tumor boards, while the remaining 5/12 (42%) felt they
were equally educational. Responders to the survey indicated they would use these videos
for a variety of purposes, as indicated below. Conclusions: Scenario videos created from vir-
tual tumor boards conducted by expert panelists can provide a novel and valuable educa-
tional resource for trainees across all fields of oncology. It is a convenient way for viewers to
stay up to date on current guidelines and apply the knowledge gained to their own practice.
Additionally, it allows viewers a unique opportunity to hear from renowned experts in various
oncology fields. Expansion and continued production of these scenario videos could en-
hance the education and practice of professionals in the field of oncology. Further assess-
ment and evaluation of the impacts of these videos will be necessary. Research Sponsor:
None.

Video Purpose Response Yes (%)

Learning Current Guidelines 8 (66.7%)

Studying for Board Exams 5 (41.7%)

Enhancing Patient Care 9 (75%)

For CME 9 (75%)

654 Poster Session

Validation of GIST nomogram performance from a statewide community
cancer center. First Author: Kyle Joseph Hitscherich, National Institutes
of Health, Bethesda, MD
Background: Malignant behavior of Gastrointestinal Stromal Tumors (GISTs) can be pre-
dicted based on characteristics (size, location, etc.) which have been used to create risk cal-
culators to anticipate recurrence. The most utilized nomogram (Gold et al 2009) was
applied to a patient population from a statewide academic community-based cancer center
to evaluate performance compared to that of Memorial Sloan Kettering (MSK), Mayo Clinic
and National Spanish Registry (GEIS) populations. Methods: A retrospective review of all op-
erative pathology reports for the past 14 years (January 2005 – May 2019) identified all pa-
tients diagnosed with GISTs. Patient demographics, pathology characteristics and
recurrence free survival (RFS) was compiled. Those without recurrence or death were cen-
sored at the date of their last follow-up within hospital system. The nomogram prediction of
RFS was estimated using methods described in the original text. Concordance probabilities
for risk stratified quartiles were calculated based on nomogram scores to test performance
of the nomogram against our Kaplan-Meier curve. Results: A total of 195 patients were
treated for GISTs at our institution within the study timeline. The small majority were female
(54%) with an average age of 64 years at presentation (21-90). Only one patient did not fol-
low up within our system (n=194). The most prevalent tumor location was in the stomach
(68%) and overall mitotic index was preferentially less than 5 mitosis per high power field
(77%). Surgical margins negative of microscopic disease were obtained in 93% of resec-
tions. The average tumor size on final pathology was 3.4cm (0.2-29). Within our patient
population, 16 (8%) developed recurrences with 1 patient deceased. Kaplan-Meier estimat-
ed RFS rates were 91% at 2 years and 88% at 5 years with a mean disease-free survival of
8.8 years (SE=0.2). Concordance probability of the nomogram with our data was found to
be 0.82 (95% CI: 0.71-0.92), compared to concordance within the MSK (0.78), GEIS
(0.76) and the Mayo Clinic (0.80) populations. Overall, the nomogram predicts a worse 2-
and 5-year RFS particularly for the highest risk malignant GISTs (0.82 vs 0.38 and 0.76 vs.
0.21). Conclusions: The concordance of the predictive nomogram was similar in our popula-
tion to other published series. However, the nomogram overpredicts recurrence rates for the
highest risk quartile of GIST patients. Our patient population fared better than the nomo-
gram predicted, in particular for the patients at highest risk of recurrence. Research Spon-
sor: None.

Nomogram performance versus Kaplan-Meier per risk quartile.

Timepoint Risk Quartile Via Nomogram Score Number of Patients Nomogram Predicted RFS Kaplan-Meier Predicted RFS

2 years High Malignant 33 38% 82%
Intermediate Malignant 26 89% 91%

Low Malignant 37 96% 98%

Very Low Malignant 21 98% 95%

5 years High Malignant 21 21% 76%
Intermediate Malignant 19 80% 91%

Low Malignant 16 92% 95%

Very Low Malignant 8 95% 95%

655 Poster Session

Clinical features and outcomes of tumor lysis syndrome in patients with
gastrointestinal cancers. First Author: Neil Kelkar, University of Arizona
College of Medicine Phoenix, Phoenix, AZ
Background: In recent years, tumor lysis syndrome (TLS), an oncologic emergency typi-
cally associated with cytotoxic therapies, has been increasingly reported across a spec-
trum of cancer types including GI cancers. The objective of this study was to investigate
the clinical characteristics and outcomes of TLS in GI cancers. Methods: Systematic re-
view of the literature and pooled analysis of published cases of TLS in solid tumors. Two
additional cases treated in our intuition are also included. Results: A total of 246 pa-
tients with TLS in solid tumors were included in this study. The median age was 56
years (7 months -94 years). The male: female ratio was 1.3. The most common sites
were gastrointestinal (29%), followed by genitourinary (24%), lung (12%), melanoma
(10%), breast cancer (8.1%), and GYN tumors (7.8%). Liver metastasis was docu-
mented in 70% of patients. TLS occurred after various cancer-directed therapies in
69% of subjects, and spontaneously in 31% of subjects. Older age and liver metastasis
predict high mortality. The clinical features, treatment, and outcomes of TLS in 74
cases of GI cancers including HCC (n = 27), colorectal (n = 22), gastric (n = 8), cholan-
giocarcinoma (n = 6), pancreatic cancer (n = 4), GIST (n = 3), and PNET (n = 2) were
compared. The mortality rate of TLS in this cohort was 100% in pancreases and cholan-
giocarcinoma, 66.7% in GIST, 57.7% in HCC, 54.5% in CRC, 50% in Gastric cancer.
Conclusions: Documented across different sites consistently, TLS in GI cancers is asso-
ciated with very high mortality. The development of a wider range of novel therapies and
the application of more intensive therapy for the treatment of GI cancers likely contrib-
uted to the increased risk of TLS. Research Sponsor: None.

Site
Median Age
(Range) Total

Spontaneous
TLS

Treatment-
Related TLS

Mortality
from STLS

Mortality from
Treatment-Related TLS

Mortality of
entire cohort

CRC 51(27-82) 22 7 15 71% 46.7% 54.5%

HCC 56(26-90) 27 4 23 100% 56.5% 57.7%

Gastric 49(36-79) 8 4 4 75% 25% 50%

Cholangiocarcinoma 55(47-77) 6 5 1 100% 100% 100%

GIST 63(56-81) 3 0 3 - 66.7% 66.7%

Pancreas 56(40-62) 4 3 1 100% 100% 100%

PNET 67(66-68) 2 0 2 - 50% 50%

Hepatoblastoma Infant 2 0 2 - 50% 50%
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656 Poster Session

Clinical course and outcome of patients developing capecitabine-induced
non-neutropenic enterocolitis (NNEC): An institutional analysis. First
Author: Marie Parish, Froedtert & the Medical College of Wisconsin,
Milwaukee, WI
Background: Non-neutropenic enterocolitis (NNEC), a potentially fatal toxicity of capeci-
tabine (CAPE), is under-reported in the literature. An institutional review was performed
to determine the incidence, clinical course, and outcome of patients developing CAPE-
induced NNEC. Methods: After the institutional review board approval, a database
search identified patients requiring inpatient care for CAPE-induced diarrhea over a pe-
riod of 6 years (between 01/2015 and 12/2020). Among the patients requiring hospital
admission, patients with radiologic features of enterocolitis were included in the analy-
sis. Data on patient characteristics, imaging study results, clinical course, and out-
comes were gathered by electronic chart review. Results: Among the 789 patients
treated with CAPE, 25 patients (3%) developed grade 3 or higher diarrhea requiring
hospital admission, and 13 out of these 25 patients (1.6 % of patients treated with
CAPE) had evidence of enterocolitis on CT scan: ileitis in 7/13 (54%), colitis in 1/13
(8%), and both in 5/13 (38%) patients. The median age of the patient cohort was 64
years (range, 31-81), 8/13 (62%) were female, and all patients were Caucasian. CAPE
was administered for the following indications: breast cancer in 6 patients, colorectal
cancer in 4 patients, cholangiocarcinoma in 2 patients, and neuroendocrine tumor in 1
patient. ECOG performance status at the time of CAPE initiation was 0 in 7 patients
and 1 in 6 patients. Most patients (7/13, 54%) received single-agent CAPE, and the
majority (10/13, 77%) developed diarrhea with the first cycle after a median of 21 days
(range, 10-50). Patients were hospitalized after a median of 27 days (range, 13-51),
and the median hospital stay was 12 days (range, 4-25). None of the 13 patients dem-
onstrated neutropenia at the time of hospital admission. The associated adverse effects
at the time of admission included grade 3 abdominal pain in 8 (62%) patients, grade 3
nausea in 7 (54%) patients, and grade 3 vomiting in 3 (23%) patients. Hypokalemia
and oral mucositis were present at admission in 6 (46%) and 2 (15%) patients, respec-
tively. Stool studies performed in 11 (85%) patients ruled out infection. Testing for di-
hydropyrimidine dehydrogenase deficiency performed in 4 (31%) patients was negative.
All patients were treated with supportive measures, and 2 (15%) patients required total
parenteral nutrition. All but 1 patient recovered fully; 1 patient died due to a condition
unrelated to CAPE. Intravenous infusional 5-fluorouracil (5-FU) administration in 3 pa-
tients after the recovery was tolerated well. Conclusions: CAPE-induced NNEC is uncom-
mon and generally occurs after the first cycle of therapy. Most patients developing
CAPE-induced NNEC recover fully with appropriate supportive measures. Infusional 5-
FU-based regimens appear to be safe in this patient group. Research Sponsor: None.

657 Poster Session

Feasibility of acupressure intervention to improve chemotherapy-related
symptoms and functioning among gastrointestinal cancer patients. First
Author: Samantha Ann Armstrong, Georgetown University Hospital,
Washington, DC
Background: Chemotherapy-related symptoms, including fatigue, pain, insomnia, nau-
sea, and vomiting, affect cancer patients’ (pt) physical and mental functioning. Acu-
pressure (AP), which uses fingers to stimulate acupoints in the body per traditional
Chinese medicine, has shown beneficial effects in improving chemotherapy-related
symptoms. Yet, AP has been understudied in gastrointestinal cancer (GI) pts’ symptom
management. Methods: This single-arm pilot trial enrolled 24 patients with stage I-IV GI
cancers undergoing chemotherapy. They were trained to self-administer AP to 4 acu-
points (Li4, PC6, ST36, SP6) on each side of the body, then practice one minute per
acupoint for 8 minutes every day and fill daily logs through an 8-week intervention peri-
od. The primary endpoint examined the feasibility (interest, retention, and adherence
rates) of delivering self-administered AP. Chemotherapy-related symptoms and func-
tional status at baseline and 8-week post-intervention follow-up were assessed using
NIH patient-reported outcome assessments (PRO-CTCAE and PROMIS short forms).
Paired t-tests were run to examine change scores in symptom outcomes before and after
intervention. Results: Pt demographics were 50% male, 21% African American, 67%
Caucasian and 12% other (mean age = 56). They included 38% colorectal cancer,
25% pancreatic cancer, 17% cholangiocarcinoma, and 20% upper GI cancers. Feasi-
bility outcomes showed that 83% of approached pts were interested in participation;
24 of 31 eligible pts (77%) were enrolled; retention rate was 71% (N = 17). Seven pts
did not complete the trial due to two with infections, three concerning time to fill daily
logs, and two with unspecified reasons. Approximately 65% of pts adhered to perform-
ing AP for over 80% of the time and filling daily logs every week. No adverse events
were attributed to AP. Data from PRO-CTCAE showed that over 93% of pts reported no
or mild nausea and vomiting through the intervention period except one reporting a
moderate level of vomiting. Data from PROMIS surveys showed that after the 8-week in-
tervention, patient-reported pain interference with daily activities and physical function-
ing remained similar to the baseline level. Yet, pts had reduced fatigue (-4.4 points),
sleep disturbance (-3.1), depression (-3.3), anxiety (-2.7), and increased cognitive
function (2.6) after AP intervention. These improvements were not statistically signifi-
cant due to the small sample size, but a 3-point change in the PROMIS symptom scores
is clinically meaningful. Conclusions: This trial shows that self-administered AP proves
to be a feasible, safe, and low-cost approach and may be beneficial for GI cancer pts to
relieve treatment-related symptoms. Future randomized trials are needed to determine
efficacy. Research Sponsor: The Ruesch Center for the Cure of Gastrointestinal Cancers
at the Georgetown Lombardi Comprehensive Cancer Center.
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Medications to manage cancer-associated anorexia/cachexia syndrome
(CACS) in patients with advanced gastrointestinal (GI) cancer. First Author:
Nivedita Arora, University of Minnesota, Minneapolis, MN
Background: Patients with advanced GI cancer have a high prevalence of CACS. Medications used
for CACS have limited efficacy, unwanted side effects, and high costs. We sought to describe the
prescribing patterns of medications for CACS in patients with advanced GI cancer. Methods: We
identified patients with advanced GI cancer (primary pancreatic, gastric, colorectal, and hepatobili-
ary) treated at the UM Fairview Medical Center, Minneapolis, MN from 2011-2019. We extracted
sociodemographics, clinicopathological data (e.g. body mass index [BMI]), other treatments (e.g.
nutrition referral), and prescriber specialty (e.g. oncology). The primary outcome was medication
use for CACS: outpatient oral prescription of ≥7 days of megestrol, dronabinol, mirtazapine, olanza-
pine, or cyproheptadine as any formulation (e.g., tablet, solution) on a scheduled basis. Since medi-
cations can have overlapping indications, we clarified prescription indication through chart review if
needed. We excluded dexamethasone given extremely non-specific use. Results: We identified 974
patients with advanced GI cancer (45.9 % women, 84.2% White, 4.7% Black, median age 65
years, 36.8% pancreatic cancer, median overall survival 212 days). Of these, 265 (27.2%) patients
received at least 1 prescription for CACS (Table). There were 736 unique prescriptions (41.8% dro-
nabinol, 26.9% mirtazapine, 22.4% olanzapine, 8.4% megestrol and 0.4% cyproheptadine).
Brand-name formulations comprised 2.7% prescriptions. Most prescriptions were provided by oncol-
ogists (67.1%), followed by primary care practitioners (20.3%), and palliative care (6.0%). The me-
dian times from advanced cancer diagnosis to first prescription, and from last prescription to death
were 73 and 50 days respectively. The median BMI (kg/m2) and serum albumin (g/dL) at time of
first prescription were 24.3 (range 11.8-51.1) and 2.5 (range 0.7-4.5) respectively. Conclusions: Al-
most 1/3rd of patients with advanced GI cancers received medications for CACS. Prescribing was
primarily driven by oncologists, and was common in the last weeks of life. Our findings can guide in-
terventions to optimize CACS care by reducing reflexive medication prescribing for CACS, while
underscoring the need to develop better pharmacologic and non-pharmacologic CACS treatments.
Research Sponsor: Conquer Cancer Foundation of the American Society of Clinical Oncology.

Characteristics. Data are presented as number (percentage) or median (range).

CACS medication
(n=265)

No CACS medication
(n=709)

Sex Male
Female

140 (52.8)
125 (47.2)

387 (54.6)
322 (45.4)

Race White
Black

Native American
Asian

Unknown

219 (82.6)
20 (7.5)
1 (0.4)
8 (3.0)
17 (6.4)

601 (84.76)
26 (3.7)
4 (0.6))
26 (3.7)
51 (7.2)

Cancer Pancreatic
Gastric

Colorectal
Hepatobiliary

102 (38.5)
34 (12.8)
113 (42.6)
16 (6.0)

256 (36.1)
85 (11.9)
288 (40.6)
79 (11.1)

Age, years 63 (26-88) 66 (23-88)

Nutrition referral 156 (58.9) 273 (38.5)

Palliative care referral 133 (50.2) 208 (29.4)
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Nemvaleukin alfa combination therapy for gastrointestinal (GI) cancers:
Preclinical evidence and clinical data from the ARTISTRY-1 trial. First
Author: Ulka N. Vaishampayan, University of Michigan Cancer Center,
Barbara Ann Karmanos Cancer Institute, Wayne State University (at time
of study), Detroit, MI
Background: Nemvaleukin alfa (nemvaleukin, ALKS 4230) is a novel engineered cyto-
kine that selectively binds to the intermediate-affinity IL-2 receptor, preferentially acti-
vating and expanding antitumor CD8+ T and NK cells, with minimal expansion of
regulatory T cells. Inherently active, nemvaleukin neither requires metabolic/proteolytic
conversion nor degrades into native IL-2. Preclinical characterization confirmed recep-
tor selectivity and antitumor activity of nemvaleukin alone and with checkpoint inhibi-
tors (CPIs) and informed dose selection for the first-in-human study ARTISTRY-1; other
combination regimens are ongoing evaluation. In ARTISTRY-1, responses with nemva-
leukin in combination with pembrolizumab were observed in a variety of tumors, includ-
ing GI. In addition to the clinical outcomes of these patients (pts), we describe
preclinical evaluation of nemvaleukin with tyrosine kinase inhibitors (TKIs)—a drug
class indicated for some GI cancers. Methods: Pts with GI cancers who had progressed
on prior therapy were enrolled into cohorts of mixed tumor types in ARTISTRY-1
(NCT02799095) and received IV nemvaleukin (3 µg/kg) and pembrolizumab (200 mg).
Outcomes presented include antitumor activity and safety as of August 2021. Combina-
tions of nemvaleukin with TKIs were evaluated in mouse tumor models, including colo-
rectal adenocarcinoma (MC38). Results: Clinically, 26 pts with GI cancer (colon/
colorectal, n = 14; esophageal, n = 5; hepatocellular, n = 3; pancreatic, n = 3; gastric,
n = 1) received nemvaleukin + pembrolizumab (median 3 cycles [range: 1-24]). Median
age was 55 y (range: 26-82), ECOG performance status was 0 (n = 6) or 1 (n = 20), and
median prior lines of therapy was 3 (range: 1-6). Four pts had a partial response, 2 with
esophageal, 1 with MSI-H colorectal, and 1 with pancreatic cancer, with target lesion
decreases of 37% to 63%. Six pts had stable disease. Two responders remain on treat-
ment (> 36 and > 80 wks for colorectal and esophageal cancer, respectively). Frequent
(> 25%) nemvaleukin-related adverse events (AEs) among all pts receiving nemvaleukin
combination (n = 156) were chills (58%), pyrexia (53%), nausea (29%), and fatigue
(29%). Grade ≥3 nemvaleukin-related AEs (≥8%) were reported in 48%, including ane-
mia (12%), neutrophil count decreased (10%), and neutropenia (8%). In mice, the
combination of the mouse ortholog of nemvaleukin with VEGF TKIs showed improved
antitumor activity and survival, along with increased immune activation and angiogene-
sis blockade in the tumor microenvironment compared with any compound alone. Con-
clusions: Emerging clinical data show responses in GI tumors may be achieved with
nemvaleukin/pembrolizumab with manageable safety. Preclinical evidence of antitumor
activity of nemvaleukin with CPIs or TKIs warrants further exploration of nemvaleukin in
new combinations for pts with GI cancers. Clinical trial information: NCT02799095.
Research Sponsor: Alkermes, Inc.
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Phase 1 study of nanoliposomal irinotecan in combination with trifluridine/
tipiracil in refractory solid tumors. First Author: Li-Yuan Bai, China Medical
University Hospital, China Medical University, Taichung, Taiwan
Background: Nal-IRI is irinotecan (as known as CPT-11) encapsulated in a nanolipo-
some drug delivery system (nanoliposomal irinotecan; nal-IRI). Nal-IRI + 5-FU/LV has
been approved in patients with metastatic pancreatic cancer after gemcitabine-based
therapy through the NAPOLI-1 study. TAS-102 is a combination drug of trifluridine
(FTD), an antineoplastic thymidine analog, and tipiracil hydrochloride (TPI), a thymi-
dine phosphorylase inhibitor. TAS-102 has been approved in metastatic colorectal can-
cer and gastric or gastroesophageal junction adenocarcinoma. Given both drugs show
antitumor activity in various cancers, this study is to identify the MTD (maximum toler-
ated dose) and recommended phase II dose (RP2D), and to explore the preliminary effi-
cacy of nal-IRI and TAS-102 combination in solid tumors. Methods: This multi-center
phase I study consists of a classical 3 + 3 dose finding portion and an expansion por-
tion. Eligible patients have pathologically confirmed solid malignancies with no stan-
dard treatment available. Patients will be treated with nal-IRI at dose of 60, 70, 80 mg/
m2 over 90 minutes on day 1, and oral TAS-102 25, 30, 35 mg/m2 twice daily on day
1-5, every 14 days. Patients who have homozygous for the UGT1A1*28 allele (TA7/
TA7) or UGT1A1*6 allele (A/A), or double heterozygous for both UGT1A1*28 allele
(TA6/TA7) and UGT1A1*6 allele (G/A) will be excluded from the dose finding portion.
This trial is registered with ClinicalTrials.gov, NCT 03810742. Results: From February
2019 to May 2021, a total of 43 (male/female: 27/16; median age 56, range 25-69)
patients (pts) were treated, including 28 in the dose finding portion in which 3, 3, 3, 3,
7, 3 and 6 pts were at levels 1, 2A, 2B, 3, 4A, 4B and 5, respectively, and 15 pts in the
expansion portion. The results here are reported from the dose finding portion. The most
common cancer types were cholangiocarcinoma (N = 6), neuroendocrine tumor (N = 3),
and ampulla of Vater (N = 3). DLTs were noted at one patient who had G4 sepsis and
G3 diarrhea at level 4A (80/30), and two subjects who had G3 diarrhea and G3 dehydra-
tion at level 5 (80/35). The dosage of the level 4A is determined to be the MTD and it is
also the RP2D for the expansion phase. Most common treatment related toxicities dur-
ing the DLT observation period (the first 2 cycles) are neutropenia, thrombocytopenia,
diarrhea, fatigue, and vomiting. In this dose finding portion, 4 pts had partial response
and 17 pts had stable disease as the best response. Conclusions: The MTD of Nal-IRI in
combination with TAS-102 every 2 weeks is 80/30 mg/m2, which is also the RP2D for
expansion study. The clinical benefit was observed in pts at different dose levels. The
expansion portion of the study is still ongoing and pts will be followed until disease pro-
gression or consent withdrawal. Clinical trial information: NCT03810742. Research
Sponsor: PharmaEngine, Inc.
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Ascites and serial plasm circulating tumor DNA as a prognostic factor in
peritoneal carcinomatosis after hyperthermic intraperitoneal chemotherapy.
First Author: Zongyuan Li, Graduate School of Dalian Medical University,
Dalian, China
Background: Hyperthermic intraperitoneal chemotherapy (HIPEC) is the main treatment
for peritoneal carcinomatosis (PC). However, It is still a major problem to predict the ef-
ficacy of HIPEC. There is currently an urgent need for additional risk stratification for
patients with PC to inform treatment decisions. The detection of circulating tumor DNA
(ctDNA) represent a promising candidate liquid biopsy that may help to achieve this
goal in a minimally invasive fashion. This study aimed to evaluate the predictive value
of ctDNA from ascites and serial plasma for HIPEC. Methods: 19 patients with PC were
enrolled. Plasma and ascites samples were collected before HIPEC and after the last HI-
PEC. Ascites and Serial plasma ctDNA were analyzed by next-generation sequencing
(NGS). The molecular tumor burden index (mTBI) was used to detect ctDNA, and con-
current changes in the dominant clone variant allele frequency (VAF) and common tu-
mor markers, were used as controls. The correlation between ascites and plasma ctDNA
co-mutated genes was expressed by the VAF. Results: Firstly, the mTBI changes of 14
patients whom had plasma samples at two time points (baseline and postHIPEC) were
analyzed. Among them, 3 patients had no gene mutation were detected in two time
points. There were significant differences in mTBI before and after HIPEC in the re-
maining 11 patients (p = 0.026). the median Ascites progression free survival (PFS)
was 3.35 months (95% CI: 2.34 – 5.13 months), and the median overall survival (OS)
was 5.93 months (95% CI: 4.93 – 11.17 months). The mTBI decline was significantly
positively correlated with ascites PFS (r = 0.673, p = 0.023) and moderately positively
correlated with OS (r = 0.510, p = 0.109). The highest VAF in plasma samples was de-
fined as the main clone mutation. The dominant clone VAF decline was moderately posi-
tively correlated with ascites PFS (r = 0.588, p = 0.057) and slightly positively
correlated with OS (r = 0.386, p = 0.241). As the controls, We found that the common
tumor markers decline was no correlated with ascites PFS(r = 0.091, p = 0.790) and
OS (r = 0.287, p = 0.396). We further analyzed the correlation of VAF between ascites
and plasma co-mutation genes in 12 patients. The VAF of co-mutated genes in plasma
and ascites was positively correlated (r = 0.794, p = 0.001). In addition, ascites PFS
(P = 0.003, HR 0.157, 95%CI: 0.046–0.540) and OS (P = 0.017, HR 0.296, 95%
CI: 0.109–0.804) in the low mTBI group (mTBI＜0.67) at baseline were significantly
better than those in the high mTBI group (mTBI≥0.67). Conclusions: Serial Plasma
ctDNA can be used as a biomarker for predicting the efficacy of HIPEC for PC, and its
accuracy was significantly higher than that of the dominant clone VAF and concurrent
tumor markers. A high baseline mTBI (≥0.67) may be an independent risk factor for
prognosis. However, a larger sample size study are needed to validate our results. Clini-
cal trial information: ChiCTR2000035025. Research Sponsor: None.
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Exploration of drug resistance in advanced gastrointestinal stromal tumor.
First Author: Hao Xu, Department of General Surgery, The First Affiliated
Hospital of Nanjing Medical University, Nanjing, China
Background: Gastrointestinal stromal tumors (GISTs) are prone to multi-drug resistance
after drug treatment, but tissue samples from advanced patients with drug resistance
are hard to obtain, impeding the study of the mechanism of drug resistance. In this
study, plasma samples from TKI-resistant GIST patients were collected for next genera-
tion sequencing (NGS) to detect circulating tumor DNA (ctDNA), which were then used
to generate mutation profiles leading to TKI resistance. Methods: A total of 82 GIST pa-
tients who acquired TKI resistance were enrolled from Apr. 2016 to Jun. 2021. Plasma
ctDNA samples after drug resistance were collected for NGS analysis of 425 genes. Re-
sults: Among 82 patients, 54 received monotherapy with imatinib, 24 with 2 TKIs (21
with imatinib and subsequent sunitinib, 2 with imatinib subsequent regorafenib, and 1
with imatinib subsequent anlotinib), and 4 with 3 TKIs (imatinib subsequent sunitinib
and regorafenib). Fifty patients (61%) were ctDNA-positive and their mutation profiles
were further analyzed. Detection rate of ctDNA in imatinib-resistant patients was 57%
(31/54). Among these 31 patients, 12 (39%) showed KIT gene mutation (8 with the
known drug-resistant KIT mutations, 6 of these patients exhibited single-drug resis-
tance while 2 showed multi-drug resistance due to KIT mutations mainly in Exon 13
V654A, Exons 17 Y823D, D820Y, N822Y, and N822K). The remaining 19/31 cases
(61%) could be attributed to other gene mutations, with 47% due to cancer-associated
mutations or other downstream signaling pathways (such as, cell cycle, TP53, RAS and
PI3K). Among patients resistant to imatinib followed by other TKIs, ctDNA detection
rate was 68% (19/28). Among these 19 patients, 10 (53%) showed KIT gene mutation
(including 5 with the known drug-resistant KIT mutations, 4 of these patients exhibited
single-drug resistance, while 1 showed multi-drug resistance due to mutations mainly
in Exon 13 V654A, Exons 17 D820A, and D820G). The remaining 9/19 cases (47%)
could be attributed to other gene mutations, with 44% due to cancer-associated muta-
tions or other in downstream signaling pathways (such as Wnt, cell cycle, TP53, RAS
and PI3K). Results indicated a growing trend of mutations leading to resistance among
GIST patients treated with multiple TKIs (baseline vs. imatinib resistance vs. multiple
TKIs resistance, 3.95% vs. 25.81% vs. 26.32%). Conclusions: Advanced GIST patients
who received one or more TKI(s) may be resistant to single or multiple drugs due to com-
plex mutations. NGS can be used to detect ctDNA without the need to obtain tumor tis-
sue samples. This approach facilitates the monitoring of drug resistance in patients
with advanced tumors, especially those with multiple metastases. NGS allows detection
of mutations at multiple secondary sites and helps to overcome tumor heterogeneity,
ctDNA-based NGS analysis will play an increasingly important role in assessment of
drug resistance in GIST patients. Research Sponsor: None.
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Core homologous recombination mutations and improved survival in
nonpancreatic GI cancers. First Author: Elaine Tan, University of South
Florida, Tampa, FL
Background: GI malignancies continue to be a major cause of cancer related deaths, de-
spite advances in therapy options. In pancreatic cancer, the presence of homologous re-
combination mutations (HRM) has been shown to confer increased sensitivity to
platinum chemotherapy. However, the role of HRM mutations in other GI cancers re-
mains to be determined. The focus of this study is to evaluate the prognostic nature of
core and noncore HRM in nonpancreatic GI cancers. Additionally, we aim to understand
the predictive nature of these mutations related to platinum exposure. Methods: This
was a retrospective review of patients at Moffitt Cancer Center with a primary stage IV
nonpancreatic GI cancer treated with platinum therapy. All patients had next generation
sequencing and were in the Clinical Genomics Action Committee database between 1/
1/2013 and 11/1/2020. All patients had either a core HRM (BRCA1, BRCA2, PALB2)
or noncore HRM (such as ATM, ATR, BARD1, BRIP1, FANCA, NBN, and RAD51). Pa-
tients were grouped into core HRM vs. noncore HRM. Response was stratified between
responders (complete response and partial response) vs. non responders (stable disease
and progressive disease), based on RECIST criteria. Progression free survival and overall
survival were estimated using Kaplan-Meier method, and the log-rank test was used to
assess the difference in progression free survival (PFS) and overall survival (OS) by
HRM status and type of platinum therapy used. Results: There were 72 patients includ-
ed in the study: the majority of patients were male (65.3%) and Caucasian (87.5%).
Twenty-one (29.2%) patients had a core HRM and 51 (70.8%) had a noncore HRM.
There was no significant difference in response rate between patients with core HRM
and patients with noncore HRM for evaluable patients (n = 66): 20.0% of patients with
core HRM vs. 21.7% of patients with noncore HRM demonstrated a response to plati-
num therapy (p = 0.41). An improved OS was noted for patients with core HRM vs.
those with noncore HRM at 68.9 vs. 24.3 months (p = 0.019). An improved PFS was
also seen in patients with core HRM at 10.4 months vs. 6.3 months with noncore HRM
(p = 0.027). There was no difference in PFS based on type of platinum therapy used
(oxaliplatin vs. carboplatin vs. cisplatin), while an improved OS was noted for patients
treated with oxaliplatin vs. carboplatin vs. cisplatin at 43.1 vs. 28.2 vs. 16.0 months
(p = 0.011). Conclusions: Our study demonstrated that in stage IV nonpancreatic GI ma-
lignancies treated with platinum therapy, patients with core HRM had a greater OS and
PFS compared to those with noncore HRM, suggesting a potential prognostic and pre-
dictive role of these mutations. Further studies are needed to confirm our findings.
Research Sponsor: None.
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Poorly differentiated histology as a predictive biomarker in patients with
advanced gastrointestinal (GI) cancers treated with immunotherapy. First
Author: Amber Draper, Winship Cancer Institute of Emory University,
Atlanta, GA
Background: Checkpoint inhibitors (CPI) have significantly improved survival among pa-
tients with various cancer types. Prior studies have showed a correlation between im-
mune cell infiltration and poorly differentiated cancers. We evaluated the impact of
poorly differentiated histology on survival in patients with advanced GI malignancies
treated with immunotherapy. Methods: We performed a retrospective, single institution
analysis of patients with poorly differentiated GI tumors treated with CPI between 2016
and 2021. Univariate (UVA) and multivariable analyses (MVA) were performed to identi-
fy factors associated with patient outcome. Kaplan-Meier analysis and Cox proportional
hazards models were used to assess the association between tumor/patient characteris-
tics, progression free survival (PFS) and overall survival (OS). Results: A total of 123 pa-
tients were included. Median age was 66years. Majority had stage IV disease (88.2%),
were White (65.5%) and male (64.5%). Most common diagnoses were HCC (28.5%),
gastric (15.4%) and esophageal (14.6%) adenocarcinomas. About 32% were MSI-H,
with 10% BRAF mutation rate. About 25% received CPI as initial treatment and 35.5%
received 2 or more prior lines of therapy. Compared with well and moderately differenti-
ated histology, poorly differentiated tumors had shorter mPFS (3.4 vs 2.5 vs.
2.2months; p = 0.29) and mOS (not reached [NR] vs. 20.9 vs. 14.2 months; p = 0.14)
respectively. On UVA, the degree of tumor differentiation did not correlate with mPFS or
mOS. Female patients (HR: 0.55, CI: 0.34-0.90, p = 0.018) and ECOG of 1 vs. ≥2 had
significantly longer mPFS (HR: 0.58, CI: 0.35-0.97, p = 0.036). ECOG 1 correlated
with better mOS (HR: 0.47, CI: 0.23-0.94, p = 0.034). Microsatellite stable (MSS) tu-
mors had significantly shorter mPFS (HR: 5.74, CI: 2.41-13.63, p < 0.001) and mOS
(HR: 5.45, CI: 1.64-18.12, p = 0.006). Number of prior systemic therapies was also
associated with shorter mPFS (HR: 1.19, CI: 1.03-1.39, p = 0.022) and mOS (HR:
1.23, CI: 1.01-1.50, p = 0.045). On MVA, ECOG status of 0/1 vs. ≥2 and MSI-H vs.
MSS remained significantly associated with longer mPFS and mOS. There was no corre-
lation with race or mutations such as BRAF or KRAS. Conclusions: Poorly differentiated
histology did not predict for PFS or OS. Treatment naïve patients, female gender, ECOG
1 and MSI-H were most likely to benefit from CPI. Research Sponsor: None.
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Prognostic significance of exosomal programmed death-ligand 1 in advanced
gastric cancer patients treated with first-line chemotherapy. First Author:
Kabsoo Shin, Division of Oncology, Department of Internal Medicine,
Seoul St. Mary's Hospital, Seoul, South Korea
Background: Recent studies have found that exosomal PD-L1 could be associated
with prognosis in several malignancies by its potential immunosuppressive role.
Prognostic role of exosomal PD-L1 in advanced gastric cancer patients treated with
systemic chemotherapy has not been well explored. The aim of the present study
was to explore prognostic and predictive significance of exosomal PD-L1 in ad-
vanced gastric cancer patients. Methods: We prospectively collected plasma sam-
ples of patients with advanced gastric cancer receiving first-line chemotherapy at
pre and post treatment. Combined ultracentrifugation with polymer-based precipita-
tion was applied to isolate exosome and enzyme-linked immunosorbent assay(ELI-
SA) was applied to measure exosomal PD-L1. The correlation between exosomal
PD-L1 and circulating immune cells in the plasma was evaluated. Patients were di-
vided into two groups according to pretreatment exosomal PD-L1 level. Survival
analysis was performed using Kaplan-Meier method and multivariate analyses based
on Cox-proportional hazards regression model. Results: A total of 99 patients were
enrolled in the study, and serum samples collected at pre-treatment and post-treat-
ment were pooled. Median value of the pre-treatment exosomal PD-L1 was 0.42 pg/
ml (range 0.01 ~3.75). Patients with pre-treatment exoPD-L1 < 0.42 pg/mL
(exoPD-L1low) showed significantly better overall survival than those with exoPD-L1
≥ 0.42 pg/mL(exoPD-L1high) (p = 0.033). Progression-free survival was not different
between the groups (p = 0.754). exoPD-L1lowgroup showed significantly higher per-
centages of CD8+T cells than exoPD-L1high group. (p = 0.024). In multivariate anal-
ysis, pretreatment exosomal PD-L1, poorly differentiated tumors and No. of
metastatic sites(≥2) were independent prognostic factors for overall survival.
Conclusions: In summary, the level of pre-treatment exosomal PD-L1 could be used
as a prognostic marker for patients with advanced gastric cancer receiving systemic
chemotherapy. Research Sponsor: None.
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A feasibility study of leveraging the electronic health record to measure social
determinants of health in patients with gastrointestinal cancer. First Author:
Scarlett Hao, Department of Surgery, Brody School of Medicine at East
Carolina University, Greenville, NC
Background: Social determinants of health (SDOH) or circumstances influenced by a pa-
tient's neighborhood, social, political, and economic environment are not routinely as-
sessed, and the prevalence and burden of individual SDOH needs among patients with
cancer is not well-understood. The primary study aim was to evaluate feasibility of im-
plementation of an electronic health record (EHR) instrument designed to measure
SDOH into routine clinical practice. Methods: A prospective study was performed of all
adult patients with gastrointestinal malignancy presenting to a regional cancer center
for initial evaluation (11/2020-7/2021). An SDOH screening was administered by a
nurse navigator or social worker or medical student using the EHR. Primary outcome
measures included % eligible patients screened, median clinic visit time compared to
historical control, and acceptability to the inter-professional care team. Secondary out-
comes included the number of identified SDOH needs per patient and subsequent inter-
ventions. Results: Of 118 eligible patients, 113 (95.8%) were successfully screened for
SDOH. Nearly half self-identified as Black (40.7%; n = 46) and the remainder White
(58.4%; n = 66); 4.4% (n = 5) were uninsured and 17.7% (n = 20) Medicaid-insured.
Median visit time was 97 minutes (95%CI 70-107) before implementation and 100 mi-
nutes after (95%CI 75-119; p = 0.95). Team members reported no significant clinic
disruptions and were supportive of ongoing use. Most patients had 2-3 total needs with
1-2 moderate or 1-2 severe needs. In addition, 21 patients had 4 total needs and 13
patients had 5 or more needs. Most common severe needs included physical activity
(n = 62), stress (n = 55), tobacco use (n = 23), and food insecurity (n = 9). Most com-
mon moderate needs included social connections (n = 76), tobacco use (n = 44), physi-
cal activity (n = 21), and financial strain (n = 12). Resources were offered to 20
patients (17.6%) to address SDOH needs. Conclusions: Routine collection of SDOH in
an outpatient oncology setting using an EHR instrument is feasible and non-disruptive
to workflow. Further investigation to determine if standardized SDOH assessment can
improve cancer care delivery on an individual and population level is ongoing. Research
Sponsor: None.
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Evaluation of post-discharge deterioration following major gastrointestinal
cancer surgery. First Author: Rachel H. Joung, Northwestern University
Feinberg School of Medicine, Chicago, IL
Background: Clinical deterioration, defined as end-organ dysfunction following surgery,
is a devastating, yet potentially preventable set of complications, usually occurring after
an inciting event. The extent to which deterioration occurs post-discharge after major
gastrointestinal cancer surgeries is unknown. Our objectives were to (1) evaluate the in-
cidence of post-discharge deterioration (PDD), (2) characterize the events surrounding
PDD, and (3) identify factors associated with PDD. Methods: Patients who underwent
gastrointestinal resection for cancer were identified from the American College of Sur-
geons National Surgical Quality Improvement Program Participant Use Data File (2016-
2019). Clinical deterioration was measured as a composite event consisting of respira-
tory failure, acute renal failure, cardiac arrest, or septic shock. Factors associated with
PDD were evaluated using multivariable logistic regression. Results: Of 121,458 pa-
tients, 3,947 (3.3%) experienced clinical deterioration, with 19.1% occurring post-dis-
charge. The median time to PDD from discharge was 8 days (IQR 4-13 days). Among
patients who developed PDD, 58.9% had a previously diagnosed post-discharge compli-
cation, most commonly surgical site infection (38.2%), pneumonia (9.9%), and venous
thromboembolism (5.4%). PDD was associated with older age, male sex, medical co-
morbidities, dependent functional status, longer operative time, transfusion, and dis-
charge to a facility (all p < 0.05). Patients who underwent esophagectomy (OR 2.08
[95%CI, 1.39-3.10]) or pancreatectomy (OR 1.36 [95%CI, 1.07-1.74]) had signifi-
cantly higher odds of developing PDD compared to patients who underwent colectomy.
Conclusions: Post-discharge deterioration after major cancer surgeries commonly oc-
curred after other potentially treatable post-discharge complications. Efforts should fo-
cus on improving post-discharge monitoring and timely and effective management of
post-discharge complications to arrest their progression to post-discharge deterioration
and mortality. Research Sponsor: U.S. National Institutes of Health.
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TPS668 Trials in Progress Poster Session

A phase 1, first-in-human (FIH) study of adenovirally transduced autologous
macrophages engineered to contain an anti-HER2 chimeric antigen receptor
(CAR) in subjects with HER2 overexpressing solid tumors. First Author: Kim
Anna Reiss, University of Pennsylvania Abramson Cancer Center,
Philadelphia, PA
Background: Adoptive T cell therapies have led to remarkable advances among patients with hematologic
malignancies, but not in those with solid tumors. Macrophages are actively recruited into, and are abun-
dantly present in the solid tumor microenvironment (sTME). Tumor- associated macrophages typically
display immunosuppressive behavior, but when engineered to be proinflammatory, may be an ideal vec-
tor to administer adoptive cellular therapy in solid tumors. Furthermore, insertion of a CAR on the mac-
rophages allow them to selectively recognize and phagocytose antigen overexpressing cancer cells. CAR
macrophages reprogram the sTME and present neoantigens to T cells, leading to epitope spreading and
immune memory. Human Epidermal Growth Factor Receptor 2 (HER2) overexpression promotes tumori-
genesis in many cancers (Table). CT-0508 is a cell product comprised of autologous monocyte-derived
pro-inflammatory macrophages expressing an anti-HER2 CAR. Pre-clinical studies have shown that CT-
0508 induced targeted cancer cell phagocytosis while sparing normal cells, decreased tumor burden
and prolonged survival in relevant models. CT-0508 cells were safe and effective in a semi-immuno-
competent mouse model of human HER2 overexpressing ovarian cancer. Methods: This is a FIH Phase 1
study to evaluate safety, tolerability, cell manufacturing feasibility, trafficking and preliminary evidence
of efficacy of investigational product CT-0508 in 18 subjects with locally advanced (unresectable) or
metastatic solid tumors overexpressing HER2, who have failed available therapies, including anti-HER2
therapies when indicated. Filgrastim is being used to mobilize autologous hematopoietic progenitor
cells for monocyte collection by apheresis. The CT-0508 CAR macrophage product is manufactured,
prepared and cryopreserved from mobilized peripheral blood monocytes. Group 1 subjects receive CT-
0508 infusion split over D1, 3 and 5. Dose limiting toxicities will be observed and addressed by a Safety
Review Committee. Group 2 subjects will receive the full CT-0508 infusion on D1. Pre and post treat-
ment biopsies and blood samples will be collected to investigate correlates of safety (immunogenicity),
trafficking (PCR, RNA scope), CT-0508 persistence in blood and in the tumor, target antigen engage-
ment, TME modulation (single cell RNA sequencing), immune response (TCR sequencing) and others.
Clinical trial information: NCT04660929. Research Sponsor: CArisma Therapeutics.

HER2 positivity frequencies across tumor types.

Tumor HER2 positivity (%)

Bladder 8-70

Breast 11-25

Cervical 2.8-3.9

Colorectal 1.6-5

Esophageal 12-14

Cholangiocarcinoma 6.3-9

Gallbladder 9.8-12.8

Gastric 7-34

Ovarian 26

Salivary mucoepidermoid 17.6

Salivary duct 30-40

Testicular 2.4

Uterine 3

*References available upon request.

TPS669 Trials in Progress Poster Session

Phase 2 open-label study of pembrolizumab plus lenvatinib and belzutifan in
patients with advanced solid tumors. First Author: Robin Kate Kelley,
University of California, San Francisco, San Francisco, CA
Background: There is an unmet medical need in patients (pts) with advanced/metastatic he-
patocellular carcinoma (HCC), colorectal cancer (CRC), pancreatic ductal adenocarcinoma
(PDAC), and biliary tract cancer (BTC), that progresses after standard therapy. The combina-
tion of pembrolizumab (pembro; anti–PD-1 antibody) and lenvatinib (len; anti-angiogenic
multikinase inhibitor) demonstrated antitumor activity and manageable toxicity in many tu-
mor types. Hypoxia-inducible factor-2 alpha (HIF-2a) acts on multiple pathways including
cell survival and proliferation, angiogenesis, genomic instability and treatment resistance.
Monotherapy with the HIF-2a inhibitor belzutifan (MK-6482) impairs hypoxic signaling in
cancer cells and has antitumor activity in clear cell renal cell carcinoma (RCC), von Hippel-
Lindau (VHL) disease associated non-RCC tumors such as pancreatic neuroendocrine tu-
mors. Based on the potential role of hypoxia signaling and HIF-2a in tumorigenesis and tu-
mor progression, the combination of belzutifan with pembro and len may improve antitumor
activity further in the selected tumor types. Methods: This phase 2, single-arm, open-label,
multicenter study (NCT04976634) is evaluating pembro 400 mg IV Q6W + oral len 20 mg
QD (8 or 12 mg QD for body weight < 60 or ≥60 kg, respectively, for pts with HCC) + oral
belzutifan 120 mg QD. Eligible pts: ≥18 y old with histologically confirmed unresectable
HCC (Child-Pugh A; 1L); previously treated unresectable, metastatic non–MSI-H/mismatch
repair deficient CRC (3L+); metastatic PDAC (2L/3L); or locally advanced/metastatic BTC
(includes intra/extrahepatic cholangiocarcinoma and gall bladder cancer; 2L+) with progres-
sive disease (PD); measurable disease per RECIST v1.1 (verified by blinded independent
central review [BICR]); ECOG PS ≤1 and archival/new tumor sample for biomarker analysis.
All pts should be naïve to prior immune checkpoint inhibitor therapy, len or any HIF-2a in-
hibitor. The safety lead-in phase is based on the modified toxicity probability interval design
with a target dose-limiting toxicity (DLT) rate of 30% and DLT-evaluable period of 21 days
(3 wk/1 cycle) in ≤10 HCC pts and ≤15 pts with CRC, PDAC and BTC pooled for each dose
level. The study will enroll 120 pts (30/tumor type) to receive triplet therapy for up to 2 y
(for pembro) or until PD or discontinuation criteria are met. Enrollment may be expanded by
an additional 70 pts/tumor type at the chosen dose level after safety and efficacy review
with ≥6 mo follow-up. Primary endpoints are safety (DLTs [safety lead-in], AEs, and treat-
ment discontinuation due to AEs) and ORR per RECIST v1.1 by BICR. Secondary endpoints
include DOR, disease control rate and PFS per RECIST v1.1 (and mRECIST for HCC) by
BICR, and OS. Efficacy analyses will report binomial proportion or Kaplan-Meier estimates
with 95% CIs. Safety analyses will be descriptive. Enrollment began August 2021. Clinical
trial information: NCT04976634. Research Sponsor: Merck Sharp & Dohme Corp., a sub-
sidiary of Merck & Co., Inc., Kenilworth, NJ, USA.
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