
4 General Session

NACRE: A randomized study comparing short course radiotherapy with radiochemotherapy for
locally advanced rectal cancers in the elderly—Preliminary results.

Eric FRANCOIS, Mandy Pernot, Philippe Ronchin, Elodie Nouhaud, Isabelle Martel Lafay, Artru Pascal, Pierre Clavere,
Veronique Vendrely, Valerie Boige, Brice Thamphya, Soazig Nénan-Le Ficher, Nicolas Magné; Department of Medical
Oncology, Centre Antoine-Lacassagne, Nice, France; Centre Hospitalier Régional Universitaire Hôpital Jean Minjoz,
Besançon, France; Centre Azureen de Cancerologie, Mougins, France; Centre Georges-François Leclerc, Dijon, France;
CAC Leon-Berard, Lyon, France; Clinique Saint Jean, Lyon, France; Centre Hospitalier Universitaire Dupuytren 1, Limoges,
France; CHU Bordeaux, Bordeaux, France; Gustave Roussy, Villejuif, France; Centre Antoine Lacassagne, Nice, France;
UNICANCER, Kremlin-Bicêtre, France; Medical Oncology Department, AP-HP, Salpetriere Hospital, University Paris VI, Paris,
France

Background:Neoadjuvant therapy followed by total mesorectal surgery is the standard of care for
locally advanced rectal carcinoma (RC). In the elderly, often underrepresented in clinical trials, but
who represent a very large number of patients, therapeutic proposals are not based on high levels
of evidence. The NACRE study investigated the role of short course radiotherapy with delayed
surgery in this population. Methods: The PRODIGE 42-GERICO 12 NACRE is a multicenter ran-
domized clinical trial aimed at comparing Arm A preop radiochemotherapy (RCT) (50 Gy, 2Gy/
fraction [fr]; 25 fr + capecitabine) and delayed surgery andArmB short course radiotherapy (25 gy,
5Gy/fr, 5fr) and delayed surgery. Eligible patients (pts) had cT3 or cT4 (or cT2 of the very low
rectum), M0 rectal adenocarcinomas,12 cm from the anal verge, age$75years, and WHO PS#2.
Randomization was stratified by center, T (T2/T3-T4) stage and Age (#80 or .80 years). Two
primary end-points will be analyzed according to the hierarchical sequential procedure: firstly R0
resection rate (non-inferiority test with a 8% non-inferiority margin), secondly preservation of
autonomy using IADL score (superiority test with 15% absolute differencemargin); secondary end-
point will be survival and toxicity. We present here the results for R0 resection, survival and
toxicities. Results: 29 sites randomized 101 patients from 01/2016 to 08/2019, 59 were males
(58.4%), median age was 80 years (range 75-91). Pts characteristics were well balanced. 14% of
pts in armAdid not receive all of the planned neoadjuvant treatment compared to 0% in armB. The
R0 resection rate in arm B (86.0% [IC95% 73-94%]) was not-inferior to the R0 resection rate in
arm A (89.8% [ic95% 77-97%]), p=0.04 (non inferiority test). With a median follow-up of
15.8 months (CI95%: 14.8-26.0), the 6 months death rate was 10.0% (CI95%: 3.0-22.0) in arm
A and 3.92% (CI95%: 0 -13.0) in arm B. There is a significant difference in overall survival between
the two arm in favor of arm B (p=0.04, LogRank test), and there is a trend in favor of arm B for
specific survival (p=0.06 LogRank test). Disease free survival is not statistically different (p=0.9).
13 serious adverse events were observed in arm A during preoperative phase, 7 in arm B, 16 and 10
respectively during the post-operative phase. Conclusions: These preliminary results show that
short course radiotherapy with delayed surgery is associated with better compliance than radio-
chemotherapy in elderly patients and could give an advantage in overall survival. This regimenmay
be preferred in elderly patients. Clinical trial information: NCT02551237. Research Sponsor:
French PHRC (Programme Hospitalier de Recherche Clinique).
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A delayed path to diagnosis: Findings from young-onset colorectal cancer patients and
survivors.

Kim Lynn Newcomer, Laura Diane Porter; Colorectal Cancer Alliance, Washington, DC; Colorectal Cancer Alliance, Cheverly,
MD

Background:Colorectal cancer (CRC) is the second-leading cause of cancer-related death among
males and females in the US. Despite a decrease in overall incidence and mortality, there has been
an alarming increase of CRC diagnosis among young adults (20-49 years old). In an article from
2014, authors predicted an increase in colon cancer diagnosis in people under the age of 50 with
the largest increase in the 20-34-year age group of 37.8% and 90.0% by 2020 and 2030,
respectively. The increase for rectal cancer is higher in the 20-34-year age group by 2020 and
2030 it is estimated to increase by 49.7% and 124.2% respectively. The Colorectal Cancer Alliance
launched a comprehensive survey for Young-Onset Colorectal Cancer (YO-CRC) patients and
survivors to capture self-reported experiences of this often overlooked population. Methods:The
survey was completed by 1089 patients, survivors and caregivers. Questions were designed based
on several established and validated instruments, including AYA-HOPE, EORTC-QOL-30, EORTC-
CR-29, EORTC-SHC-22, PROMIS-29, FACT-C, and COH-47. The final survey instrument and study
plan were reviewed and approved by the Aspire, Inc. Institutional Review Board. Results:Most
respondents (62%) waited 3-12 months before visiting a doctor after they noticed symptoms.
Furthermore, when patients visited their doctors, most indicated that they were initially mis-
diagnosed. Many patients reported they had to seemultiple doctors and hadmultiple appointments
before they were correctly diagnosed with YO-CRC. The majority of the respondents (75%) saw at
least 2 physicians, and about 20% saw 4 physicians or more, prior to their diagnosis. Patients who
saw 3 or more physicians prior to diagnosis were more likely to be diagnosed with advanced
disease. Conclusions:The findings expose a critical issue of YO-CRC patients being diagnosed at
late stages. This is often due to multiple challenges around misinformation and medical providers
dismissing symptoms and not trusting the patients’ self-knowledge. Medical professionals need to
be aware of the possibility of colorectal cancer more readily and screen patients regardless of age.
The Colorectal Cancer Alliance is dedicated to working with all stakeholders and is committed to
supporting researchers who are leaders in the field to better understand YO-CRC, as well as
research that looks at improved therapies for those in treatment to improve outcomes. Research
Sponsor: None.
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KEYNOTE-177: Phase III randomized study of pembrolizumab versus chemotherapy for
microsatellite instability-high advanced colorectal cancer.

Kai-Keen Shiu, Thierry Andre, Tae Won Kim, Benny Vittrup Jensen, Lars Henrik Jensen, Cornelis J. A. Punt, Denis Michel Smith,
Rocio Garcia-Carbonero, Manuel Benavides, Peter Gibbs, Christelle De La Fouchardiere, Fernando Rivera, Elena Elez,
Johanna C. Bendell, Dung T Le, Takayuki Yoshino, Ping Yang, Mohammed Zulfiqar Husain Farooqui, Patricia Marinello,
Luis A. Diaz; University College Hospital, NHS Foundation Trust, London, United Kingdom; Sorbonne Université and Hôpital
Saint Antoine, Paris, France; Asan Medical Center, University of Ulsan College of Medicine, Seoul, South Korea; Herlev and
Gentofte Hospital, Herlev, Denmark; University Hospital of Southern Denmark, Vejle, Denmark; Amsterdam University
Medical Centers, University of Amsterdam, Amsterdam, Netherlands; Bordeaux University Hospital, Bordeaux, France;
Hospital Universitario 12 de Octubre, Imas12, CNIO, UCM, Madrid, Spain; Hospital Regional Universitario de Malaga, Málaga,
Spain; Western Health, St. Albans, Australia; Centre Léon Bérard, Lyon, France; Hospital Universitario Marqués de Valdecilla,
IDIVAL, Santander, Spain; Vall d’Hebron Institute of Oncology, Barcelona, Spain; Sarah Cannon, Nashville, TN; Sidney Kimmel
Comprehensive Cancer Center at John Hopkins, Baltimore, MD; National Cancer Center Hospital East, Kashiwa, Japan; MSD
China, Beijing, China; Merck & Co., Inc., Kenilworth, NJ; Memorial Sloan Kettering Cancer Center, New York, NY

Background: KEYNOTE-177 (NCT02563002) evaluated the antitumor activity of pembrolizumab
(pembro) vs chemotherapy6 bevacizumab or cetuximab (chemo) as first-line therapy for patients
with microsatellite-instability high/mismatch repair deficient (MSI-H/dMMR) metastatic colorectal
cancer (mCRC). We present results of the final PFS analysis and analysis of PFS2. Methods:
Patients with locally-determined MSI-H/dMMR mCRC and ECOG PS 0 or 1 were randomized 1:1 to
first-line pembro 200 mg Q3W for up to 2 years or investigator’s choice of mFOLFOX6 or FOLFIRI
Q2W 6 bevacizumab or cetuximab (chosen before randomization). Treatment continued until
progression, unacceptable toxicity, patient/investigator decision to withdraw, or completion of 35
cycles (pembro only). Patients receiving chemo could crossover to pembro for up to 35 cycles after
confirmed PD. Primary end points were PFS (RECIST v1.1, central review) and OS. Secondary end
points included ORR (RECIST v1.1, central review) and safety. Exploratory endpoints included
duration of response (DOR), PFS2 (time from randomization to progression on next line of therapy
or any cause death), and health-related quality of life (HRQoL). Data cutoff was Feb 19, 2020.
Results: At data cutoff a total of 307 patients were randomized (153 to pembro, 154 to chemo).
Median (range) study follow-up was 32.4 mo (24.0-48.3). Pembro was superior to chemo for PFS
(median 16.5 mo vs 8.2 mo; HR 0.60; 95% CI, 0.45-0.80; P= 0.0002). The 12- and 24-mo PFS rates
were 55.3% and 48.3%with pembro vs 37.3% and 18.6%with chemo. Confirmed ORR was 43.8%
vs 33.1%; median (range) DOR was not reached (2.3+ to 41.4+) with pembro vs 10.6 mo (2.8 to
37.5+) with chemo. PFS2 was longer with pembro vs chemo (median not reached vs 23.5 mo [HR
0.63; 95% CI, 0.45-0.88]). OS analysis is ongoing. Grade $3 treatment related adverse event
(TRAE) rates were 22% vs 66% for pembro vs chemo. There were no grade 5 TRAEs in the pembro
arm and 1 grade 5 intestinal perforation in the chemo arm. HRQoL scores were improved with
pembro vs chemo. Conclusions: Pembro provided a statistically significant improvement in PFS vs
chemo as first-line therapy for patients with MSI-H/dMMR mCRC, with fewer TRAEs observed.
Furthermore, pembro provided a clinically meaningful improvement in PFS2 for patients with MSI-
H/dMMR mCRC. Clinical trial information: NCT02563002. Research Sponsor: Merck Sharp &
Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USAh.
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Phase II study of ipilimumab, nivolumab, and panitumumab in patients with KRAS/NRAS/BRAF
wild-type (WT) microsatellite stable (MSS) metastatic colorectal cancer (mCRC).

Michael Sangmin Lee, Patrick J. Loehrer, Iman Imanirad, Stacey Cohen, Kristen Keon Ciombor, Dominic T. Moore,
Cheryl Ann Carlson, Hanna Kelly Sanoff, Autumn Jackson McRee; The University of Texas MD Anderson Cancer Center,
Houston, TX; Indiana University Melvin and Bren Simon Cancer Center, Indianapolis, IN; Moffitt Cancer Center, Tampa, FL;
University of Washington, Seattle, WA; Vanderbilt University Medical Center, Nashville, TN; Biostatistics and Data
Management, Lineberger Comprehensive Cancer Center, University of North Carolina at Chapel Hill, Chapel Hill, NC;
University of North Carolina Hospitals, Chapel Hill, NC; UNC Lineberger Comprehensive Cancer Center, University of North
Carolina at Chapel Hill, Chapel Hill, NC; UNC Lineberger Comprehensive Cancer Center, Chapel Hill, NC

Background: Panitumumab is amonoclonal antibody (mAb) targeting the epidermal growth factor
receptor (EGFR) and is a standard therapy in KRAS/NRAS/BRAFWTmCRC. Preclinical data shows
that anti-EGFR therapy causes a tumor-specific adaptive immune response and immunogenic
apoptosis, with functional adaptive immunity required to mediate efficacy. However, resistance to
anti-EGFR antibody therapy inevitably develops and is associated with increased expression of
CTLA-4 and PD-L1. We hypothesized that addition of ipilimumab (anti-CTLA-4) and nivolumab (anti-
PD-1) to panitumumab will increase response rate in patients with KRAS/NRAS/BRAF WT MSS
mCRC.Methods: LCCC1632 was a multicenter, single-arm, Simon’s two stage phase II clinical trial
with a pre-specified safety run-in of panitumumab, ipilimumab, and nivolumab in KRAS/NRAS/
BRAF WT, MSS mCRC (NCT03442569). Eligible patients must have received 1-2 prior lines of
therapy and no prior anti-EGFR or immune checkpoint inhibitor therapy. Subjects received
ipilimumab 1 mg/kg IV q6wk, nivolumab 240 mg IV q2wk, and panitumumab 6 mg/kg IV q2wk
until progression, toxicity, or patient withdrawal. The primary endpoint was response rate at
12 weeks per RECIST 1.1, and key secondary endpoints included progression-free survival and
duration of response. Results: A total of 56 subjects were enrolled 3/2018-6/2020. This included
the 6-subject safety run-in, with 0/6 dose-limiting toxicities in first 12 weeks. The first stage of the
Simon’s two-stage clinical trial (n=32) had sufficient response rate to merit full enrollment. There
were 7 unevaluable subjects for the primary endpoint of 12-week response rate. Among 49
evaluable subjects, 12-week response rate was 35% (95% CI 21-48; n=17 responses). Twenty
subjects had at least an unconfirmed response at any time. Median PFS was 5.7 months (95% CI
5.5-7.9). There was one treatment-related grade 5 adverse event of myocarditis. The most
common treatment-related grade 3-4 AEs included lipase increased (9%), amylase increased
(7%), ALT increased (5%), AST increased (5%), diarrhea (5%), hypophosphatemia (5%), and
maculopapular rash (5%). Conclusions: The combination of panitumumab, ipilimumab, and
nivolumab demonstrated evidence of activity and met its prespecified primary endpoint of 12-
wk response rate criteria to merit further study. The PFS in this single-arm study compares
favorably to expected PFS for anti-EGFR monotherapy in RAS wild-type patients, and results
suggest activity of immune checkpoint inhibitors combined with anti-EGFR therapy in MSS mCRC.
Clinical trial information: NCT03442569. Research Sponsor: Amgen, Bristol-Myers Squibb.
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NRG-GI002: A phase II clinical trial platform using total neoadjuvant therapy (TNT) in locally
advanced rectal cancer (LARC)—Pembrolizumab experimental arm (EA) primary results.

Osama E. Rahma, Greg Yothers, Theodore S. Hong, Marcia McGory Russell, Y. Nancy You, William Parker, Samuel A. Jacobs,
Linda H. Colangelo, Peter C. Lucas, Marc J Gollub, William Adrian Hall, Lisa A. Kachnic, Namrata Vijayvergia, Norman Wolmark,
Thomas J. George; NRG Oncology, and Dana-Farber Cancer Institute/Alliance, Boston, MA; NRG Oncology, and The University
of Pittsburgh, Pittsburgh, PA; NRG Oncology and Massachusetts General Hospital, Boston, MA; NRG Oncology, and The VA
Greater Los Angeles Healthcare System, David Geffen School of Medicine at UCLA, Los Angeles, CA; The University of Texas
MD Anderson Cancer Center, Houston, TX; NRG Oncology, and McGill University Health Centre, Montreal, QC, Canada; NRG
Oncology, and The University of Pittsburgh Cancer Institute, Pittsburgh, PA; NRG Oncology and University of Pittsburgh,
Pittsburgh, PA; NRG Oncology, and University of Pittsburgh, Pittsburgh, PA; NRG Oncology and Memorial Sloan Kettering
Cancer Center, New York, NY; NRG Oncology and Medical College of Wisconsin, Milwaukee, WI; Columbia University Irving
Medical Center/SWOG, New York, NY; Fox Chase Cancer Center/ECOG-ACRIN, Philadelphia, PA; NRG Oncology, and The
University of Florida Health Cancer Center, Gainesville, FL

Background: This NCTNmulti-arm randomized phase II modular clinical trial platform utilizes TNT
with parallel EAs in LARC. EAs are not intended for direct comparison, but rather to test a variety of
sensitizers or hypotheses in a consistent and homogenous high-risk pt population with correlative
biomarkers. Here we report the primary and available secondary endpoints (EPs).Methods: Stage
II/III LARC pts (with ONE ormore of the following: distal location [cT3-4#5cm from anal verge, any
N]; bulky [any cT4 or tumor within 3mm of mesorectal fascia]; high risk for metastatic disease
[cN2]; or not a sphincter-sparing surgery [SSS] candidate) were randomized to neoadjuvant
FOLFOX x 4mo → chemoRT (capecitabine with 50.4Gy +/- pembrolizumab 200mg IV Q3 wks x 6
doses) → surgery 8-12 wks following last dose of radiotherapy. Primary EP: Improvement in
Neoadjuvant Rectal Cancer (NAR) score for EA v control potentially representing a 3-4% absolute
OS improvement. Secondary EPs: Comparisons of OS, DFS, toxicity, pCR, cCR, therapy completion,
negative surgical margins, sphincter sparing surgery (SSS), and exploratory assessments of
molecular and radiographic predictors of response and distant failure. Binary EPs compared by
Fisher’s exact test. Reported p-values are two-sided. Results: From 8/2018-5/2019, 185 pts were
randomized to control (n=95) or pembrolizumab (n= 90). Baseline characteristics were relatively
well balanced. 137 pts were evaluable for NAR (68 control, 69 pembrolizumab). Mean NAR was
14.08 for control (95% CI: 10.7-17.4) v 11.53 for pembrolizumab (CI: 8.5-14.6) (p=0.26). pCR=29.4%
v 31.9% (p=0.75); cCR=13.6% v 13.9% (p=0.95); and SSS=71.0% v 59.4% (p=0.15). The side effects
on Arm 3 were consistent with both CRT and pembrolizumab safety profile. Grade 3/4 AEs were
slightly increased on the pembrolizumab arm during and after CRT (48.2 v 37.3%). There were 2
deaths during FOLFOX, one on the control armdue to sepsis; the other on the EAdue to pneumonia.
There were no statistically significant differences in RT (fractions, dose, boost fractions, or boost
dose), FOLFOX or capecitabine doses. Conclusions: Pembrolizumab added to chemoRT as part of
TNT was safe and without unexpected short-term toxicities but failed to improve the NAR score.
The secondary endpoints including PFS and OS have not been reached. Correlative analysis for
both T-cell and myeloid cell populations in the tissue and blood in addition to comprehensive
cytokine analysis is ongoing. NCT02921256. Support: U10CA180868, -180822; UG1-189867; U24-
196067. Clinical trial information: NCT02921256. Research Sponsor: U.S. National Institutes of
Health.
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Safety and efficacy of anti–PD-1 antibody dostarlimab in patients (pts) with mismatch repair-
deficient (dMMR) solid cancers: Results from GARNET study.

Thierry Andre, Dominique Berton, Giuseppe Curigliano, Susan Ellard, Jose Manuel Trigo Pérez, Hendrik-Tobias Arkenau,
Cyril Abdeddaim, Victor Moreno, Wei Guo, Ellie Im, Naureen Starling; Sorbonne Université and Hôpital Saint Antoine, Paris,
France; GINECO & Institut de Cancerologie de l’Ouest, Centre René Gauducheau, Saint-Herblain, France; Division of Early Drug
Development for Innovative Therapies, IEO, European Institute of Oncology IRCCS, and University of Milano, Milan, Italy; BC
Cancer, Kelowna, BC, Canada; Medical Oncology Department, Hospital Ramón y Cajal, Madrid, Spain; Sarah Cannon Research
Institute UK Limited, London, United Kingdom; Centre de Lutte Contre le Cancer-Centre Oscar Lambret, Lille, France; START
Madrid-FJD, Fundación Jiménez D́ıaz Hospital, Madrid, Spain; GlaxoSmithKline, Waltham, MA; Royal Marsden Hospital NHS
Foundation Trust, London and Surrey, United Kingdom

Background: Dostarlimab is a humanized anti–PD-1 monoclonal antibody that binds the PD-1
receptor, blocking interaction with ligands PD-L1 and PD-L2. The ongoing phase 1 GARNET study
(NCT02715284) is evaluating dostarlimab in pts with advanced solid tumors. Here we present
safety and efficacy data from cohort F. Methods: Cohort F of the GARNET trial enrolled pts with
dMMR or POLEmut non-endometrial solid tumors; the majority were gastrointestinal (GI) in origin.
Pts must have progressed per blinded independent central review (BICR) following prior systemic
therapy for advanced disease and had dMMR status by local immunohistochemistry. Pts received
500mg dostarlimab Q3W for 4 cycles and 1000 mg Q6W until discontinuation. Objective response
rate (ORR) and duration of response (DOR) were assessed by BICR per RECIST v1.1. Pts were
included in the efficacy analysis if they received$1 dose of dostarlimab, hadmeasurable disease at
baseline, and 6 mo of follow up. All pts who received$1 dose were included in the safety analysis.
Results: 144 pts were included in the safety analysis, with 106 dMMR pts in the efficacy analysis (1
POLEmut pt with a confirmed PR was not included in this population). Of the 106 pts, 99 (93.4%)
had GI tumors. Confirmed ORR in dMMR pts was 38.7% (95% CI: 29.4, 48.6), with a complete
response rate of 7.5%. ORR was consistent across tumor type (Table). At the data cutoff, median
duration of follow-up (n = 107; dMMR and POLEmut pts) was 12.4 months and median DOR was not
reached. The Kaplan–Meier estimated probability of maintaining response at 12 and 18 months was
91.0% and 80.9% respectively. Treatment-related adverse events (TRAEs) were reported in
68.8% of pts; 8.3% of pts experienced at least 1 grade $3 TRAE. The most common was lipase
increased in 2 (1.4%) pts. Treatment-related serious AEs (SAEs) were reported in 6 (5.5%) pts, and
2 pts (1.8%) discontinued dostarlimab due to a TRAE. No deaths were attributed to dostarlimab.
Conclusions: Dostarlimab demonstrated durable antitumor activity in a cohort of dMMR solid
tumor pts, the majority of whom had GI cancers. The safety profile was consistent with other
cohorts in GARNET, with immune-related TRAEs infrequent and low grade. Clinical trial informa-
tion: NCT02715284. Research Sponsor: GlaxoSmithKline.

Tumor type N

Confirmed ORR (RECIST v1.1)

n (%) 95% CI*

Overall 106 41 (38.7) 29.4–48.6
CRC 69 25 (36.2) 25.0–48.7
Non-CRC 37 16 (43.2) 27.1–60.5
Small Intestinal Cancer 12 4 (33.3) (9.9–65.1)
Gastric Cancer 8 3 (37.5) (8.5–75.5)
Pancreatic Carcinoma 4 0 (0.0–60.2)
Liver Cancer 2 PR, PD
Ovarian Cancer 2 PR, SD
Adrenal Cortical 1 PR
Biliary Neoplasm 1 CR
Breast Cancer 1 CR
Esophageal Cancer 1 PD
Gallbladder 1 1 CR
Genital Neoplasm Malignant Female 1 PR
Pleural 1 PR
Renal Cell Carcinoma 1 SD
Unknown Origin (Possibly GI tract) 1 PR

*Exact, 2-sided 95% CI for the binomial proportion.
CR = complete response, PR = partial response, SD = stable disease, PD = progressive disease.
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Prognostic value of tumor deposits in stage III colon cancer patients, a post-hoc analysis of
CALGB/SWOG 80702 phase III study.

Romain Cohen, Qian Shi, Jeffrey P. Meyers, Zhaohui Jin, Magali Svrcek, Charles S. Fuchs, Felix Couture, J. Phillip Kuebler,
Johanna C. Bendell, Ana De Jesus-Acosta, Pankaj Kumar, DeQuincy Andrew Lewis, Benjamin R. Tan, Monica M. Bertagnolli,
Howard S. Hochster, Charles David Blanke, Eileen Mary O’Reilly, Anthony Frank Shields, Jeffrey A. Meyerhardt; Department of
Health Science Research, Mayo Clinic, Rochester, MN; Alliance Statistics and Data Center, Mayo Clinic, Rochester, MN;
Division of Medical Oncology, Mayo Clinic, Rochester, MN; Sorbonne Université, Department of Pathology, Saint-Antoine
Hospital, Paris, France; Yale Cancer Center and Smilow Cancer Hospital, New Haven, CT; Hôtel-Dieu de Québec, Québec City,
QC, Canada; Columbus NCI Community Research Program, Columbus, OH; Sarah Cannon Research Institute/Tennessee
Oncology, Nashville, TN; Department of Medical Oncology, Johns Hopkins University School of Medicine, Baltimore, MD;
Illinois CancerCare, Peoria, IL; Cone Health Medical Group, Asheboro, NC; Siteman Cancer Cancer, Washington University
School of Medicine, St. Louis, MO; Office of the Alliance Group Chair, Brigham and Women’s Hospital, Boston, MA; Rutgers
Cancer Institute, New Brunswick, NJ; SWOG Cancer Research Network Group Chair’s Office, Oregon Health and Science
University Knight Cancer Institute, Portland, OR; Memorial Sloan Kettering Cancer Center, Weill Cornell Medical College, New
York, NY; Karmanos Cancer Institute, Wayne State University, Detroit, MI; Department of Medical Oncology, Dana-Farber
Cancer Institute/Partners Cancer Care, Boston, MA

Background: In colon cancer, tumor deposits (TD) have been associated with worse prognosis, but
they are included in the TNM staging system only in the absence of lymph node metastasis
(i.e., stage III pN1c tumors). Here we aimed at evaluating the prognostic value of TD and the impact
of the addition of TD in the count of lymph node metastases in patients with stage III colon cancer
from the CALGB/SWOG 80702 phase III trial (NCT01150045).Methods: Pathological reports of all
patients were reviewed for the presence and the count of TD, primary tumor sidedness, lympho-
vascular invasion and perineural invasion. Cases without available pathological report or without
specific information of TD were excluded. Prognostic associations were evaluated by multi-
variable Cox models adjusting for treatment arm, T-stage, N-stage, lymphovascular invasion,
perineural invasion and lymph node ratio. Results: Overall, 2028 patients were included, with 524
(26%) TD-positive and 1504 (74%) TD-negative stage III tumors. Of the TD-positive patients, 80
(15.4%) were node negative (i.e., pN1c), 239 (46.1%) were pN1a/b and 200 (38.55%) were pN2.
17.2% and 37.0% of all pN1a/b and pN2 tumors had TD. Overall median follow-up was 69.3 months.
The presence of TD was associated with poorer DFS (adjusted hazard ratio (aHR) = 1.59, 95%CI
1.28-1.91) andOS (aHR= 1.52, 95%CI 1.18-1.95) in the overall population. The negative effect of TD on
DFS and OS was observed for both pN1a/b and pN2 groups and confirmed in multivariate Cox
model. Among TD-positive patients, the number of TD had a linear negative effect on DFS and OS.
Adding TD to the count of lymph node metastases, 104 of 1570 (6.6%) patients initially considered
as pN1 were re-staged as pN2. Re-staged pN2 patients experienced worse DFS (3-year DFS rate:
65.5% versus 80.3%, P = .0003) and OS (5-year OS rate: 69.1 versus 87.8%, P = .0005) than
patients confirmed as pN1. Re-staged pN2 patients had similar DFS than patients initially staged as
pN2 (3-year DFS rate: 65.5% versus 63.1%, P = .1992). OS curves of these 2 groups crossed, with
better outcomes during the first 3 years of follow-up but poorer 5-year estimates for re-staged pN2
patients (5-year OS rate: 69.1% versus 74.8%, P = .0436). Conclusions: TD are found inmore than
one fourth of stage III colon cancer specimens. The number of TD has a linear deleterious effect on
patients’ prognosis. Adding the number of TD to the count of lymph nodemetastases improves the
prognostication accuracy of the TNM staging. Support: U10CA180821, U10CA180882; https://
acknowledgments.alliancefound.org. Clinical trial information: NCT01150045. Research Sponsor:
U.S. National Institutes of Health.
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Circulating tumor DNA analysis for assessment of recurrence risk, benefit of adjuvant therapy,
and early relapse detection after treatment in colorectal cancer patients.

Tenna V Henriksen, Noelia Tarazona, Thomas Reinert, Juan Antonio Carbonell-Asins, Derrick Renner, Shruti Sharma,
Desamparados Roda, Marisol Huerta, Susana Roselló, Lene H. Iversen, Kåre Andersson Gotschalck, Anders Husted Madsen,
Per Vadgaard Andersen, Ole Thorlacius-Ussing, Uffe S. Løve, Himanshu Sethi, Alexey Aleshin, Andres Cervantes,
Claus Lindbjerg Andersen; Department of Molecular and Clinical Medicine, Aarhus University Hospital, Aarhus, Denmark;
Department of Medical Oncology, INCLIVA Biomedical Research Institute, University of Valencia, Instituto de Salud Carlos III,
CIBERONC, Valencia, Spain; Natera, Inc., San Carlos, CA; Department of Medical Oncology, INCLIVA Biomedical Research
Institute, University of Valencia, Valencia, Spain; Department of Surgery, Aarhus University Hospital, Aarhus, Denmark;
Department of Surgery, Regional Hospital Randers, Randers, Denmark; Department of Surgery, Regional Hospital Herning,
Herning, Denmark; Department of Surgery A, Odense University Hospital, Odense C, Denmark; Department of Gastroin-
testinal Surgery, Aalborg University Hospital, Aalborg, Denmark; Department of Surgery, Regionshospitalet Viborg, Viborg,
Denmark

Background: Timely detection of recurrence, as well as identification of patients at high risk of
recurrence after surgery and after completion of adjuvant therapy, are major challenges in the
treatment of colorectal cancer (CRC). Postsurgical circulating tumor DNA (ctDNA) analysis is a
promising tool for the identification of patients with minimal residual disease (MRD) and a high risk
of recurrence. The objective of this prospective,multicenter study was to determine whether serial
postsurgical ctDNA analysis could identify the patients at high risk of recurrence, provide an
assessment of adjuvant therapy efficacy and detect relapse earlier than standard-of-care radio-
logical imaging. Methods: The cohort comprises 265 stage I-III CRC patients, the to-date largest
cohort assessed for ctDNA. All patients had the tumor resected and a subset of 62.6% (166 /265)
was additionally treated with ACT. Plasma samples (n = 1503) were collected at various time points
for a median follow-up of 28.4 months (range: 1.2-51.0 months). Individual tumors and matched
germline DNA were whole-exome sequenced and somatic single nucleotide variants (SNVs) were
identified. Personalized multiplex PCR assays were designed to track tumor-specific SNVs (Sig-
natera, bespokemPCR NGS assay) in each patient’s plasma sample.Results: Postoperative ctDNA
status prior to ACT was assessed in 218 patients, of which 9.17% (20/218) were identified to be
MRD-positive and 75% (15/20) eventually relapsed. The remaining 25% (5/20) of MRD-positive
patients that did not relapse, received ACT. In contrast, only 13.6% (27/198) of MRD-negative cases
relapsed (HR: 11: 95% CI: 5.7-20; p , 0.001). Longitudinal ctDNA-positive status, post-definitive
therapy (n = 202) was associated with a HR of 36 (95% CI: 16-81; p , 0.001). For a subset of 155
patients postoperative CEA and ctDNA measurements were compared, wherein, ctDNA-positive
status was found to be significantly associated with RFS (HR, 7.1; 95% CI, 3.4-15; P , 0.001)
compared to CEA (HR, 1.2; 95% CI, 0.46-3.1; P = 0.73). Serial ctDNA analysis detected MRD up to a
median of 8 months (0.56 - 21.6 months) ahead of radiologic relapse. Conclusion: Postoperative
ctDNA positive status was associated withmarkedly reduced RFS compared to CEA. The study also
shows that effective therapy can be curative in a portion of MRD-positive patients. In a longitudinal
setting, ctDNA analysis predicted the risk of recurrence and is a more reliable biomarker for
treatment response monitoring. Research Sponsor: The Danish Council for Independent Research,
The Novo Nordisk Foundation, The Danish Cancer Society, and Natera, Inc.
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Does non-TME surgery of rectal cancer compromise the chance of cure? Preliminary surgical
salvage data from OPERA phase III randomized trial.

Arthur Sun Myint, Brice Thamphya, Jean-Pierre Gerard; Clatterbridge Cancer Centre, Merseyside, United Kingdom; Centre
Antoine Lacassagne, Nice, France

Background: Non-operative modality (NOM) treatment of rectal cancer is gaining popularity as it
avoids extirpative TME surgery and a stoma. OPERA trial was set up to evaluate the role of dose
escalation using Contact X-ray brachytherapy [CXB] in improving the chance of organ preservation
compared to the standard of care (EBCRT and TME surgery). We report on the preliminary surgical
salvage data for treatment failures in the OPERA trial (NCT02505750). Methods: OPERA is a
European phase 3 randomised trial between (Arm A- standard arm) EBCRT 45Gy/25/5weeks with
oral capecitabine 825mg/m2 and EBRT boost of 9Gy/5/5 days randomised against (Arm B-
experimental arm) EBCRT followed by CXB boost (90 Gy/3/4 weeks). Patients were assessed
at 14, 20 and 24 weeks. Watch & wait policy was adopted for patients with cCR at 24 weeks after
randomisation and surgery (TME or local excision) was offered for residual disease and also for
local regrowth (recurrence) at a later date.Results: FromJuly 2015 –June 2020, 148 patients were
randomised of which 144 were evaluable (table). There were 71 patients in ArmA (standard) and 73
patients in Arm B (experimental). Median follow-up was 19 months (range 2-36 m). Overall clinical
complete response (cCR) was observed in 103 out of 127 evaluable patients (81%) at 24 week in
both arms (blinded). Surgery was carried out in 36/ 127 (28%) patients with suspected residual
tumour. Further 13 patients had salvage surgery at a later date for local regrowth. At 19 months,
49/144 (34%) patients in total cohort had surgery. Local excision was carried out in 24 /49(49%)
of which 3 proceeded to TME surgery due to R (1) or ypT2 adverse histology. TME surgery was
carried out in 28/49 of which 8/28 (28.6%) had APER and 20/28(71.4%) had AR. In total, organ
preservation (blinded) was achieved in 116/144 (80.5%) for the whole cohort. Kaplan Meier
estimate of TME free survival is 76% at 19 months. Conclusions: Non-TME surgical treatment
for cT2-cT3a-b rectal cancer is feasible in those who are fit and wish to avoid surgery (Watch &
Wait). Those who needed surgery can be offered salvage surgery immediately for local residual
disease or for local regrowth at a later date. Organ preservation of 80.5% (blinded) can be
achieved without compromising their chance of cure. Clinical trial information: NCT02505750.
Research Sponsor: French Research Authority, France.

Patients characteristics (at baseline).

Gender
Male 88 (61%)
Female 56 (39%)

Age 68 years [40-92] years
T stage cT2 92(63.9%)

cT3a/b 52(36.1%)
Size (greatest diameter) ,3 cm 62(43%)

.3cm 82(57%)
Location in rectum ,6cm from AV 106(73.6%)

.6cm from AV 38(26.4%)
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Effect of treatment disparities on survival in disadvantaged black and white patients with stage
IV colorectal cancer (CRC).

Douglas S Swords, Hop Sanderson Tran Cao, Brian K. Bednarski, Jean-Nicolas Vauthey, George J. Chang, Y. Nancy You; The
University of Texas MD Anderson Cancer Center, Houston, TX

Background: Non-Hispanic Black patients (NHBs) and low socioeconomic status (SES) non-
Hispanic White patients (NHWs) have worse cancer outcomes. In most cancers, the relative
importance of treatment disparities vs. other pathways are undefined. We estimated the propor-
tion of overall survival (OS) disparities mediated by treatment disparities in NHBs and NHWs with
stage IV CRC.Methods:We queried the National Cancer Database for NHBs and NHBs (aged 18-80)
diagnosed with stage IV CRC in 2010-16. Zip code SES was defined as low (quartile 1 income and
education), high (quartile 4 income and education), and middle. Exclusions were missing SES,
chemotherapy contraindications/refusal, unknown treatment, and , 60 days follow-up. From
available variables, we examined 3 plausible treatment mediators of OS: chemotherapy, meta-
statectomy, and treatment at . 1 CoC facility. Primary tumor resection was not analyzed to avoid
immortal time bias. We used inverse odds ratio weighting (IORW) to estimate the proportion
mediated (PM) while adjusting for sex, age, cancer history, comorbidities, year, tumor location,
grade, LVI, CEA, and KRAS status. Results: Among 70,773 patients, the rate of low SES was 3.6-
fold higher among NHBs than NHWs. There were graded associations between higher SES and
rates of eachmediator (Cuzick trend tests, all p#0.01). Furthermore, low andmiddle SES NHB and
NHWs all had significantly lower rates of each mediator than high SES NHWs (Table, part A). 5-yr
OS ranged from 14.5% in low SES NHBs to 21.9% in high SES NHWs. Low andmiddle SES NHWs and
all NHBs had shorter adjusted OS than high SES NHWs (Table, part B). PMswere higher for low and
middle SESNHBs vs. NHWs (27-28%vs. 19-22%). PMswere largest formetastasectomy (9.9-16.1%)
and smallest for chemotherapy (5.0-7.9%). Conclusions: Treatment disparities mediate at least
20-30%of OS disparities in NHBs and NHWswith stage IV CRC. These estimatesmay represent the
lower bound of true PMs sincemany aspects of treatment quality were unmeasured. These findings
imply that policies addressing treatment disparities are projected to partially close survival gaps.
Research Sponsor: None.

SES

NHB NHW

Low
n=3,823
(31.9%)

Middle
n=7,358
(61.4%)

High
n=801
(6.7%)

Low
n=5,187
(8.8%)

Middle
n=41,721
(71.0%)

High
(REF)

n=11,883
(20.2%)

Part A: Mediators by race and SES. Bold values indicate statistical significance vs. high SES
White patients (chi square).

Chemo, % 86.5 87.8 89.3 87.7 89.8 91.8
Metastatectomy,
%

12.5 12.9 17.3 13.7 15.7 18.2

Tx at >1 CoC fa-
cility, %

8.7 11.2 12.7 13.0 13.7 17.8

Part B: IORW mediation analysis. HRs represent adjusted effect sizes for high SES NHWs vs.
other groups. Bold values indicate statistical significance.

Adj HR (95% CI) 0.76
(0.71,
0.80)

0.79
(0.75,
0.83)

0.88
(0.78,
0.97)

0.75
(0.71,
0.79)

0.88
(0.85,
0.90)

REF

PM, % (95% CI) 28.2
(21.1,
35.4)

26.9
(19.9,
33.9)

1.8 (-238,
242)

19.0
(13.9,
24.0)

22.2 (15.1,
29.4)
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Phase II study evaluating trifluridine/tipiracil + bevacizumab and capecitabine + bevacizumab in
first-line unresectable metastatic colorectal cancer (mCRC) patients who are noneligible for
intensive therapy (TASCO1): Results of the final analysis on the overall survival.

Eric Van Cutsem, Iwona Danielewicz, Mark P. Saunders, Per Pfeiffer, Guillem Argiles, Christophe Borg, Robert Glynne-Jones,
Cornelis J. A. Punt, Agnes J. van de Wouw, Mikhail Fedyanin, Daniil Stroyakovskiy, Hendrik Kroening, Pilar Garcia-Alfonso,
Harpreet Singh Wasan, Alfredo Falcone, Paul Aubel, Anton Egorov, Nadia Amellal, Vladimir Moiseenko; University Hospital
Gasthuisberg and University of Leuven, Leuven, Belgium; Szpitale Wojewodzkie w Gdyni/Gdansk Medical University, Gdynia,
Poland; Christie NHS Foundation Trust, Manchester, United Kingdom; Department of Oncology, Odense University Hospital,
Odense, Denmark; Vall d’Hebron University Hospital and Institute of Oncology (VHIO), CIBERONC, TTD Group, Barcelona,
Spain; Department of Medical Oncology, Besancon University Hospital, Besancon, France; Mount Vernon Cancer Centre,
Middlesex, United Kingdom; Amsterdam University Medical Centers, University of Amsterdam, Amsterdam, Netherlands;
Viecuri Medical Centre, Venlo, Netherlands; Federal State Budgetary Institution N.N. Blokhin National Medical Research
Center of Oncology of the Ministry of Health of the Russian Federation (N.N. Blokhin NMRCO), Moscow, Russian Federation;
Moscow City Oncology Hospital, Moscow, Russian Federation; Schwerpunktpraxis für Hämatologie und Onkologie,
Magdeburg, Germany; Hospital General Universitario Gregorio Mara~nón, Madrid, Spain; Hammersmith Hospital, Division
of Cancer, Imperial College London, London, United Kingdom; Azienda Ospedaliera Universitaria Pisana, Pisa, Italy; Institut
de Recherches Internationales Servier, Suresnes, France; Saint-Petersburg Scientific Practical Center for Specialized
Medical Care, St. Petersburg, Russian Federation

Background: Our phase II randomized study was conducted in patients with previously untreated
unresectablemCRC not eligible to receive standard oxaliplatin- or irinotecan- based chemotherapy
regimens. The results of the primary study analysis were reported earlier and demonstrated a
promising efficacy in terms of progression-free survival (PFS) and an acceptable safety profile for
the combination of trifluridine/tipiracil + bevacizumab (E. Van Cutsem et al. Ann. Oncol. 2020).
Here we present the final end-of-study analysis on the overall survival (OS). Methods: Eligible
patients were randomized in 1:1 ratio to receive either trifluridine/tipiracil administered orally at
35 mg/m2/dose bid from days 1-5 and days 8-12, and bevacizumab at 5 mg/kg on days 1 and 15 of a
28-day treatment cycle (TT-B), or capecitabine administered orally at 1250 or 1000 mg/m2/dose
bid (according to the patient’s status) from days 1-14 and bevacizumab at 7.5mg/kg on day 1 of a 21-
day treatment cycle (C-B). Cycles were repeated until documented disease progression, unac-
ceptable toxicity, or investigator’s/patient’s decision. Following the treatment discontinuation, all
patients were followed for OS until the end-of-study, which was defined as the date of the
withdrawal visit for the last patient. In the absence of death confirmation or for patients alive
as of the end-of-study date, survival time was censored at the date of their last study follow-up. For
the OS analysis the HR and the corresponding 2-sided 80% and 2-sided 95%CIs for TT-B versus C-
B were estimated using a Cox proportional hazard model adjusting for the stratification factors
based on IWRS data. OS was summarized using Kaplan-Meier curves and further characterized in
terms of the median and survival probabilities at 6, 12, 18, and 24 months along with the
corresponding 2-sided 80% and 2-sided 95% CI (Brookmeyer and Crowley CI for median and
Kalbfleisch and Prentice CI for survival probabilities). Results: From April 2016 to March 2017, 153
patients were randomized and followed until end-of-study on September 1, 2020. Twenty-one
patients, 11 from TT-B and 10 from C-B, were alive and censored for the analysis. Median OS was
22.31 months in TT-B and 17.67months in C-B with HR 0.78 (95%CI, 0.55, 1.10). Survival probability
at 18 months in TT-B was 0.62 (95% CI, 0.50, 0.72), and 0.47 (95% CI, 0.35, 0.57) in C-B.
Conclusions:Our study demonstrated earlier amedian PFS of 9.2months for TT-B and 7.8months
for C-B when administered to patients with previously untreated unresectable mCRC ineligible for
standard combination chemotherapy. The final study analysis performed on OS, the main sec-
ondary endpoint, provided further evidence for TT-B as a noteworthy valuable regimen in this
population settings. Clinical trial information: NCT02743221. Research Sponsor: Servier; Taiho.
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Maintenance treatment with cetuximab versus observation in RAS wild-type metastatic
colorectal cancer: Results of the randomized phase II PRODIGE 28-time UNICANCER study.

Valerie Boige, Eric FRANCOIS, Meher BEN Abdelghani, Jean Marc Phelip, Valerie Le Brun-Ly, Laurent Mineur,
Marie Pierre Galais, Anne-Laure Villing, Vincent Hautefeuille, Laurent Miglianico, Christelle De La Fouchardiere,
Dominique Genet, Nadia Levasseur, Charles-Briac Levache, Nicolas Lachaux, Sophie Gourgou, Florence Castan,
Olivier Bouché; Gustave Roussy, Villejuif, France; Department of Medical Oncology, Centre Antoine-Lacassagne, Nice,
France; Centre Paul Strauss, Strasbourg, France; Saint Etienne University Hospital, Saint Priest En Jarez, France; Department
of Medical Oncology, CHU Limoges-Hôpital Dupuytren, Limoges, France; Institut Sainte-Catherine, Avignon, France; Centre
François Baclesse, Caen, France; CH d’Auxerre, Auxerre Cedex, France; Amiens University Hospital, Amiens, France; Centre
Hospitalier Privé Saint-Grégoire, Saint Gregoire, France; Centre Léon Bérard, Lyon, France; Clinique François Chénieux,
Limoges, France; Centre Hospitalier Jean Rougier, Cahors, France; Polyclinique Francheville, Périgueux, France; Unicancer,
Paris, France; Biostatistics Unit, CTD INCa, ICM-Montpellier Cancer Institute, Montpellier, France; Biometrics Department,
Institut du Cancer de Montpellier, Montpellier, France; CHU Robert Debré, Reims, France

Background: Compared to observation, maintenance therapy with a fluoropyrimidine +/- bev-
acizumab showed significant improvement in progression-free survival (PFS) but not in overall
survival (OS) in patients with unresectable metastatic colorectal cancer (mCRC) and disease
control after first-line doublet chemotherapy (CT) +/- bevacizumab. Few studies are available on
the role of maintenance therapy after induction anti-EGFR-based CT, and the benefit from anti-
EGFR maintenance monotherapy during CT-free intervals (CFI) in patients with RAS wild-type (wt)
mCRC. Methods: RAS wt unresectable mCRC patients with controlled disease after FOLFIRI +
cetuximab (8 cycles) were randomized (1:1) to receive maintenance with bi-weekly cetuximab alone
(arm A) or observation (arm B) until disease progression (PD)/unacceptable toxicity/death.
Randomization was stratified according to tumor response, center, baseline Köhne Score, CEA
and platelet count. In case of tumor progression during the CFI, FOLFIRI + cetuximab was to be
reintroduced for 8 cycles, followed by a newCFI. Tumor responsewas assessed per RECIST1.1 every
8 weeks. The primary objective of this multicenter non-comparative randomized phase II trial was
6-month PFS rate after initiation of maintenance therapy. A total of 134 randomized and evaluable
patients (67 per arm) were required (Fleming’s one-step design, one-sided a=5%, b=20%, H0:
40%; H1: 55%). Secondary endpoints were overall response rate (ORR), time to strategy failure,
PFS, OS, safety, quality of life, circulating tumor cells and circulating tumor DNA detection and
dynamic changes during treatment. Results: From January 2014 to April 2019, 214 patients were
included and 139 randomized (67 arm A/72 arm B) in 35 centers. Baseline characteristics were:
males, 67%/69%; median age, 64/68 years; ECOG PS 0, 54%/46%; previous adjuvant therapy,
25%/14%; singlemetastatic site, 58%/47%; right-sided primary, 24%/18%. TheORR in the overall
and the randomized population was 55% and 72%, respectively. The median follow-up was
30 months. The 6-month PFS rate after initiation of maintenance therapy was 30% 95%CI[19;
42] in the maintenance arm, and 6% 95%CI[2;14] in the observation arm, with a median PFS of 5.3
95%CI[3.7;6.5] and 2.0 95%CI[1.8;2.8]months, respectively. Any grade treatment-related toxicity,
including skin rash (40%/4%), diarrhea (33%/8%), and hypomagnesemia (46%/10%) was more
frequent in arm A. Conclusions: Based on the study hypothesis, the cetuximab maintenance arm
did not meet the primary objective. However, the clinically meaningful difference in PFS without
any overlap in the confidence intervals between the two arms warrants further investigation.
Clinical trial information: NCT02404935. Research Sponsor: MERCK SERONO S.A.S.
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Adjuvant chemotherapy (AC) choices: An analysis of elderly Australian patients with stage III
colorectal cancer (CRC).

Oliver Piercey, Clara Leung, Margaret Lee, Jeanne Tie, Justin Yeung, Jacob McCormick, Malcolm Steel, Valerie Heong,
Yat Hang To, Peter Gibbs, Rachel Wong, Hui-Li Wong; Peter MacCallum Cancer Centre, Parkville, Australia; Eastern Health,
Department of Medical Oncology, Box Hill, VIC, Australia; Walter and Eliza Hall Institute of Medical Research, Parkville,
Australia; Western Health, Footscray, Australia; Eastern Health, Box Hill, VIC, Australia; Walter & Eliza Hall Institute of Medical
Research, Melbourne, Australia; Eastern Health, Melbourne, Australia

Background: The optimal adjuvant treatment regimen for stage III CRC patients aged $70 years
remains unclear. Subgroup analyses of randomised trials support the use of single agent
fluoropyrimidines (FP) but no survival benefit has been observed for the addition of oxaliplatin.
This study assessed rates of AC use in elderly patients with stage III CRC, analysed reasons why
elderly patients did not receive AC and compared disease free survival (DFS) between those who
did and did not receive AC. Methods: Data was analysed from the ACCORD-CRC registry, which
prospectively collects treatment and outcome data frompatientswith CRC inAustralia. All patients
aged $70 years with resected stage III CRC from seven institutions between January 2005 and
December 2018 were included. Where patients did not receive AC, reasons for this were docu-
mented prospectively. Using univariate analysis, baseline demographics and clinicopathological
variables were compared between patients who were and were not offered AC. Differences were
defined as statistically significant if a two-tailed p value was, 0.05. DFS was defined as time from
surgical resection to time of recurrence and cases of death without recurrence were censored at
the time of death. Results: Data was obtained for 685 patients; median age was 78 years (range
70-97). AC was offered to 72% of patients; these patients were significantly more likely to be aged
70-74y (34% vs 12%, p , 0.0001), have an ECOG score of 0-1 (88% vs 57%, p , 0.0001), have
proficient mismatch repair (pMMR) (87 vs 75%, p = 0.01) and T1-3 tumours (74% vs 65%, p = 0.02)
compared to patients not offered AC. Nodal status and tumour differentiation did not differ
significantly. 15% of patients offered AC declined systemic treatment. The most frequent docu-
mented reasons for not offering AC were age plus comorbidities, followed by comorbidities alone
and age alone (42%, 29% and 23%, respectively). Of the patients who commenced AC, 27%
received oxaliplatin-FP. These patients were significantly more likely to be aged 70-74y (71% vs
28%, p , 0.0001), have an ECOG score of 0-1 (94% vs 87%, p = 0.04), have N2 disease (39% vs
26%, p = 0.02) and poorly differentiated tumours (42% vs 29%, p = 0.02) compared to those
receiving FP alone. T-stage and MMR status did not differ significantly. After median follow up of
32months, the 3-year DFS ratewas higher for patientswho receivedAC compared to thosewho did
not (71% vs 64%; HR 0.72, p = 0.046) but no significant difference was observed for the addition of
oxaliplatin (75% vs 69%; HR 0.76, p = 0.18) compared to FP alone. Conclusions: In this real world
cohort, approximately 75% of elderly patients with stage III CRC were offered AC. Younger age,
better performance status, pMMR and lower T stage were significantly associated with physicians
offering elderly patients AC. Those who received AC had improved DFS compared to those who did
not. Research Sponsor: None.
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Understanding factors associated with hospital admission for colon cancer diagnosis and
staging work up.

Jacob B Schriner, Vanessa Arientyl, Adam Kopp, Ali Kalam, Patricia Friedmann, Jiyue Qin, Haejin In; Department of Surgery,
Montefiore Medical Center, Bronx, NY; Albert Einstein College of Medicine, Bronx, NY; Montefiore Medical Center, Albert
Einstein College of Medicine, Bronx, NY; Department of Epidemiology and Population Health, Albert Einstein College of
Medicine, Bronx, NY

Background: Cancer diagnosis, staging work up and treatment need to be done in a timely manner
but are rarely emergencies. Cancer work up during a hospital admission is costly and can take away
resources that are needed for more urgent patients. We aim to understand factors related to
cancer work up in the hospital inpatient setting. Methods: Patients with a new diagnosis of colon
cancer at a single academic institution in 2018 were identified using cancer registry. Patients were
excluded if they had cancer other than carcinoma or if data on more than half of their work up was
not available for review. A chart review was performed to obtain factors including their demo-
graphics, details on their cancer presentation, diagnostic and staging work up and treatment.
Patients were considered to have had inpatient work up (Inpt_WU) if 50% or more of their cancer
related diagnostic, staging and pre-treatment work up was conducted during a hospital admission,
and included imaging, bloodwork, evaluation by consultants. Inpt_WU and non-Inpt_WU patients
were compared. Logistic regressionmodel was used calculate odds ratio (OR) and 95% confidence
intervals (CI) to identify associations with Inpt_WU. Results: Data on 121 newly diagnosed colo-
rectal cancer patients were analyzed. Inpt_WU occurred in 63 (52%) of the cohort. Inpt_WU and
non-Inpt_WU patients required the samemedian number of work-up events [6, interquartile range
(IQR) 5, 6]. Inpt_WUpatients weremore likely to initially present to the emergency department (ED:
91% vs 16%, p,0.001), have Medicaid insurance (40%vs 17%, p=0.018), be functionally dependent
(30% vs 16%, p=0.091), have more defined symptoms (75% vs 45% p=0.001), and have greater
cancer severity (metastatic disease 33%vs 17%, p=0.004). Themedian time between presentation
and treatment initiation was markedly less for Inpt_WU compared to non-Inpt_WU [11 days (IQR 5,
24) vs 48 (IQR 37, 81), p,0.001]. The logistic model showed that ED presentation had over 40-fold
higher odds of Inpt_WU (OR 41.2, 95% CI 12.1-177.4) after adjusting for comorbidities, insurance,
functional status, symptoms, and cancer severity. Conclusions: The cancer diagnostic and pre-
treatment work-up process was markedly expedited when done during hospital admission. Most
cancers presenting to the ED as the initial location of presentation resulted in admission and cancer
work up in the hospital. Further studies are needed to explore whether all of these patients
necessitate inpatient admission, and whether healthcare systems can be modified to mimic the
efficiency of in-hospital workup. Research Sponsor: None.
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Racial disparity in KRAS mutation frequency and outcomes in colorectal cancer (CRC): A U.S.
population based study.

Jeffrey Bien, Mayada Aljehani, Jerry S.H. Lee, Albert Y. Lin; Stanford Cancer Center, Stanford, CA; Lawrence J. Ellison Institute
for Transformative Medicine, University of Southern California, Los Angeles, CA; University of Southern California, Los
Angeles, CA; VA Palo Alto Health Care System, Palo Alto, CA

Background: Racial disparity in CRC survival outcome is well documented. Although the reasons
for disparity are unclear, a combination of differences in access to care, quality of care, differential
treatment response, and underlying cancer biology are implicated. Further, recent studies have
observed differences in KRAS mutation frequency between race/ethnic groups. KRAS mutation in
metastatic CRC portends a worse response to EGFR-directed therapy, and predicts a poorer
prognosis. In this study, we examined whether racial/ethnic differences in KRAS mutation fre-
quencymight impact CRC outcomes on a population-based level.Methods:Weexamined data from
202,237 CRC patients in the Surveillance, Epidemiology, and End Results (SEER) registry between
2010 and 2015. The differences in tumor mutation status by stage and race/ethnicity were
examined by x2 testing. Cause-specific survival (CSS) and overall survival by mutation status
were plotted by Kaplan-Meir curves. A multivariable Cox-proportional hazards model was used to
construct hazard ratios and 95% confidence intervals (CI) using patient demographics, tumor
characteristics, and KRAS mutation status. Results: Overall, about 9% of patients (n = 18,248) in
the SEER registry had KRAS status available. In this cohort, tumors fromNon-Hispanic Black (NHB)
(48%) or Hispanic patients (44%) carried a greater KRASmutation (mKRAS) rate when compared
against Non-Hispanic White (NHW) (39%) or Asian or Pacific Islander (API) patients (37%) (p ,
0.01). The assessment of the impact of mKRAS within each race/ethnic group, comparing patients
with mKRAS versus wild-type KRAS (wKRAS) on CSS risk show a 7% risk increase for NHW, (HR =
1.07; 95%CI:1.02-1.12), a 15% risk increase for NHB, (HR = 1.15; 95%CI:1.04-1.26) and no significant
increase among API, (HR = 1.02; 95%CI:0.92-1.4). Among patients with wKRAS, with NHW for
reference, the risk of CSS is 11% higher among NHB (HR = 1.11; 95%CI:1.00-1.23), 14% higher for
Hispanic, (HR = 1.14; 95%CI:1.02-1.26) and no significant difference observed among API, (HR = 1.03;
95%CI:0.91-1.16). Evaluation of the interaction between race/ethnicity and KRAS status on the CSS
risk shows an increase of: 11% for mKRAS NHW, (HR = 1.11; 95%CI:1.00-1.23), 13% risk for NHB (HR =
1.13; 95%CI:1.01-1.25), 11% for Hispanic wKRAS, (HR = 1.11; 95%CI:1.04-1.18), 31% for Hispanic mKRAS
(HR = 1.31; 95%CI:1.18-1.145), 16% for wKRAS API (HR = 1.16; 95%CI:1.03-1.29). In contrast, no
significant difference in risk is seen for NHB nor API patients, HR = 1.02 (95%CI:0.90-1.14) and 1.04
(95%CI:0.91-1.20) respectively. Conclusions: mKRAS, compared to wKRAS, connotes worse CSS
among NHW and NHB patients. Among wKRAS, NHB and Hispanic patients still experience higher
mortality risk. This data suggests the negative prognosis heretofore associated with mKRAS may
be linked to race/ethnicity and worthy of further study. Research Sponsor: None.
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Impact of socioeconomic status (SES) on colorectal cancer patient survival: An analysis of
890,867 patients in the National Cancer Database (NCDB).

Mohamed E. Salem, Sally Jeanne Trufan, James Thomas Symanowski, Kunal C. Kadakia, Alberto Puccini,
Laura W. Musselwhite, Kristi D Graves, Marion L. Hartley, Edward S. Kim, Jimmy J. Hwang, Bassel F. El-Rayes; Levine
Cancer Institute, Atrium Health, Charlotte, NC; Levine Cancer Institute/Atrium Health, Charlotte, NC; Medical Oncology Unit 1,
IRCCS Ospedale Policlinico San Martino, Genoa, Italy; Levine Cancer Institute, Charlotte, NC; Georgetown Lombardi
Comprehensive Cancer Center and Fisher Center for Hereditary Cancer and Clinical Genomics Research, Georgetown
University Medical Center, Washington, DC; The Ruesch Center for the Cure of Gastrointestinal Cancers, Washington, DC;
Department of Hematology and Medical Oncology, Winship Cancer Institute of Emory University, Atlanta, GA

Background: SES has been associated with outcomes in cancer patients (pts). We examined
associations between SES and survival of pts with colorectal cancers (CRC). Methods: The NCDB
was used to examine the association of SES status with clinicopathological features and outcomes
of colorectal cancer pts, categorized by the income and education level of their area of residence.
Logistic regression, Cox proportional hazard model, and chi-square test were used to examine the
differences between groups. Results: A retrospective analysis of 890,867 pts with CRC (right-
sided 34.1%, transverse 11.9%, left-sided 46.2%, and rectal 7.8%) diagnosed between 2004 and
2016, was conducted. About half the pts were male (51.4%); 84.3% were white, 11.2% black, and
4.5% of other races. Overall, 30.8% of pts lived in the highest and 18.4% in the lowest income
areas. Twenty-three percent lived in areas comprising the highest high school graduation rate
areas (.93%), while 17.4% lived in the lowest (, 79%). Compared to pts living in high-income
areas, pts living in the lowest income areas were more likely to be black (OR 6.2, 6.1-6.3), present
at a younger age (18-30 yrs vs..70 yrs; OR 1.28, 1.18-1.39), have T3/T4 disease at presentation (OR
1.03, 95%CI 1.02-1.04), left-sided tumors (OR 1.05, 1.04-1.06), higher Charlson-Deyo score (OR 1.34,
1.33-1.36), and have Medicaid (OR: 3.9, 3.8-4.0) or no health insurance (OR: 2.9, 2.8-3.0). Tumor
location and grade, stage, age, sex, race, ethnicity, income, education, insurance status, Charlson-
Deyo score, and type of treatment center were independent predictors for survival in the mul-
tivariate analysis. Pts living in the lowest income and lowest education areas had a 13% and 4%
higher risk of death, respectively, compared to pts in the highest income areas and education
areas. Black pts had a 7% increased risk of death. Pts with Medicaid and no insurance coverage
had a 44% and 29% increased risk of death, respectively, compared to pts with private insurance.
Conclusions: CRC pts living in areas of low income and low education had worse survival.
Insurance status and type of treatment center also have a strong impact on survival. Sociodemo-
graphic characteristics need to be taken into account and studied further, with the aim of
improving outcomes for all pts. Research Sponsor: None.

Multivariate analysis.

Hazard Ratio
(95% CI) P-value

Median Household Income
Highest (ref)

Lowest 1.13 (1.11-1.14) <0.001
Middle 1.06 (1.05-1.07)

High School Graduation Rate Low vs high rate 1.04 (1.03-1.06)
Insurance
Private (ref)

Medicaid 1.44 (1.42-1.46)
Not insured 1.29 (1.27-1.31)
Medicare 1.13 (1.12-1.14)

Sex Male vs Female 1.15 (1.14-1.15)
Race Black vs White 1.07 (1.06-1.08)
Type of Treatment Center
Academic (ref)

Community 1.16 (1.15-1.17)
Comprehensive Community 1.11 (1.10-1.12)

Integrated Network 1.10 (1.09-1.11)
Charlson-Deyo Comorbidity Any vs No Comorbidity 1.31 (1.31-1.32)
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Racial disparities negatively impact outcomes for patients with early-onset colorectal cancer
independent of income or education status.

Suneel Deepak Kamath, Nataly Valeria Torrejon, Wei Wei, Katherine Tullio, Kanika G. Nair, David Liska,
Smitha S. Krishnamurthi, Alok A. Khorana; Cleveland Clinic Taussig Cancer Institute, Cleveland, OH; Cleveland Clinic,
Cleveland, OH; Cleveland Clinic Foundation, Cleveland, OH; George Washington University School of Medicine, Washington,
DC; Cleveland Clinic Cancer Center, Case Comprehensive Cancer Center, Case Western Reserve University, Cleveland, OH;
Cleveland Clinic-Taussig Cancer Institute, Cleveland, OH

Background: The incidence of colorectal cancer (CRC) in patients under age 50 is rising for
reasons that are incompletely understood. We examined the effects of health disparities and
socioeconomic factors on outcomes for patients with early-onset CRC compared to older-onset
CRC.Methods: Patients with CRC from 2004-2015 in the National Cancer Database were included
and categorized by age under or over 50 years. Differences in demographic, disease and treatment
characteristics and socioeconomic factors between younger and older patients were assessed by
Chi-square test. The effect of age, race, ethnicity, insurance status, community median income and
community educational attainment on overall survival (OS) were assessed using Cox models.
Subgroup analyses were carried out by factors with significant interactions with race. Bonferonni
correction was used when indicated. Results: The study population comprised 1,061,204 patients,
108,058 (10.2%) of whom were under age 50. The proportion of patients diagnosed under age 50
increased over time: 9.4% in 2004-2006, 10.1% in 2007-2009, 10.5% in 2010-2012 and 10.7% in
2013-2015. Compared to older patients, young patients were more likely to be Black (15.1% vs.
11.3%) or Hispanic (8.6%vs. 4.6%) and to be diagnosedwith stage 4 disease (24.9%vs. 17.0%), p,
0.0001 for all. Age,50 years was associatedwith improvedmedianOS (157.4 vs. 64.2months, p,
0.0001). ). Black patients had the worst median OS (58.3 months) compared to White
(67.0 months), Hispanic (91.6 months) or Asian (104.9 months) patients, p , 0.0001. Within the
subgroup of early-onset CRC patients with private insurance, Blacks had worse OS compared to
White patients at multiple community income and education levels. Older CRC patients did not
demonstrate the same disparities. Asian and Hispanic patients had equivalent or better OS
compared to White patients regardless of insurance type, income or education level. These data
are shown in the Table. Conclusions: Early-onset CRC continues to increase. Patients with early-
onset CRC are more likely to be Black or Hispanic and to present with stage 4 cancer compared to
older patients. Alarmingly, Black patients showed worse OS compared to White patients in all
income subgroups, even with private insurance. Much more work is needed to address the
environmental factors and health disparities that lead to these outcomes. Research Sponsor: None.

Community Me-
dian Income

Community Proportion without
High School Degree Comparison

OS Hazard
Ratio

P
value

< $38,000 $ 21% Black vs.
White

1.31 ,
0.0001

Hispanic vs.
White

0.89 0.18

Asian vs.
White

1.45 0.06

$38,000-63,000 7.0-12.9% Black vs.
White

1.41 ,
0.0001

Hispanic vs.
White

0.81 0.07

Asian vs.
White

1.05 0.70

> $63,000 7.0-12.9% Black vs.
White

1.38 ,
0.0001

Hispanic vs.
White

0.89 0.25

Asian vs.
White

1.0 0.95
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Racial ethnic disparities in clinical/pathological features, treatment, and survival among
patients with early-onset colorectal cancer.

Michael Lyudmer, Riya Jayesh Patel, Adel Chergui, Seda Serra Tolu, Devika Rao, Andreas Kaubisch, Jennifer W. Chuy,
Tarek N. Elrafei, Ana Acuna-Villaorduna, Sanjay Goel; Albert Einstein College of Medicine, Bronx, NY; Jacobi Medical Center,
Bronx, NY; Montefiore Medical Center, Bronx, NY; Memorial Sloan Kettering Cancer Center, Basking Ridge, NJ; Montefiore
Medical Center, Albert Einstein College of Medicine, Bronx, NY; Albert Einstein College of Medicine-Jacobi Medical Center,
New York, NY; Montefiore Medical Center/Albert Einstein College of Medicine, Bronx, NY

Background:Globally, the incidence of early-onset colorectal cancer has risen. Racial disparities in
colorectal cancer (CRC) are well-described, however data in EO by race/ethnicity is lacking. We aim
to compare the presenting features, treatment, and survival features of patients with metastatic
early-onset CRC (EO). Methods: Patients with metastatic CRC diagnosed between 2010-2019 at
two NYC hospitals were identified by tumor registry (n = 646). Clinical/pathological features,
treatment and survival data was collected by chart review and compared between Non-Hispanic
Whites (NHW), Non-Hispanic Blacks (NHB) andHispanics (H) using Chi-square or Fisher’s exact test.
Kaplan Meier curves were plotted to compare overall survival (OS) among groups. Stata v15 was
used for statistical analysis. Results: Of 646 CRC patients, 126 (21.5%) were NHW, NHB or H
diagnosed with EO with a frequency ranging from 16.6% in NHW to 26.1% in H. Non statistically
significant lower frequencies of male gender, low/moderate grade, left-sided tumors,and higher
frequency of KRAS mutations were seen in NHB (Table). Metastectomy was performed in 20
patients (13.9%) and did not differ between groups. There was no difference in the use of
chemotherapy or biologics in general (Table), but NHW were more likely to get cetuximab than
NHB (OR:4.5, p = 0.02) and H (OR:4.7, p = 0.02).There were no differences in median OS (1.8 vs. 2.2
vs. 2 years, p = 0.9)or 1-year OS (72%vs 72.3%vs 70.8%) in NHW, NHB andH, respectively. A lower
5-year OSwas seen in NBH (14.5%) and Hispanics (24.4%) compared to NHW (44%).Conclusions:
EO-CRC is more frequently seen in minority racial/ethnic groups. Despite no differences in the use
of chemotherapy or biologic treatment in general, NHB have a lower 5-year survival rate compared
to NHW and H. Research Sponsor: None.

n (%) EO NHW n = 25 EO NHB N = 54 EO H n = 47 p

Male gender 15 (60) 24 (44.4) 17 (36.2) 0.15
Low/mod grade 11 (55) 32 (72.7) 25 (65.8) 0.37
Left-sided 11 (78.6) 21 (75) 25 (83.3) 0.75
KRAS mutant 4 (33.3) 19 (51.4) 14 (46.7) 0.55
Oxaliplatin-based 10 (62.5) 29 (70.7) 21 (61.8) 0.68
Irinotecan-based 6 (42.9) 16 (44.4) 15 (44.1) 0.99
Biologics 19 (76) 33 (61.1) 36 (76.6) 0.18
Cetuximab 9 (64.3) 10 (28.6) 10 (27.8) 0.04
5-y OS 44% 14.5% 24.4%
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AABH (aspartyl (asparaginyl) b-hydroxylase ) as a serum biomarker for colorectal cancer
diagnosis and prognosis.

Mahmood Moshiri, Arsha Moshiri, Kiarash Moshiri; Next Pharma Inc., Richmond Hill, ON, Canada

Background: Colorectal cancer (CRC) is the third most common type of cancer diagnosed in the
US. The National Comprehensive Cancer Network (NCCN) and the American Cancer Society (ACS)
recommend that men and women begin colorectal cancer screening at age 50 or younger if they
are at high risk. One of the following screening procedures is recommended: tests for fecal blood
annually, a colonoscopy every 5 years, fecal occult blood tests in conjunction with colonoscopy
every 5 years, a double-contrast barium enema every 5 years or a colonoscopy every 10 years.
Fecal blood tests and colonoscopy are preferred over either test alone. Despite these recommen-
dations, according to The Surveillance, Epidemiology and End Results Data Base (SEER), only 41%
of colon cancers are diagnosed when the cancer is still confined to its primary site, 36% are
diagnosed when the tumor has spread directly from its primary site or to regional lymph nodes,
19% are diagnosed when the cancer has already metastasized (4% unknown). The corresponding
5-year relative survival rates are 89.8% for localized disease, 67.7% for regional disease, and
10.3% for metastatic disease. Methods: Neither the NCCN nor the ACS recommends that a blood
test be done as part of screening. This is due to the fact that, until now, there has not been a blood
test with adequate sensitivity or specificity for this purpose. We have investigated the utility of
aspartyl (asparaginyl) b-hydroxylase (AABH) as a screening test for colorectal cancer. Results:
AABH has been detected by immunohistochemical staining (IHC) on the cell surface of a broad
range of cancers including CRC. It has been detected by IHC in. 99% of tumor specimens tested
(n. 2300) but has not been found in adjacent normal tissue and in tissue samples from people who
do not have cancer. This observation and the observation that AABH is found in the serum of
patients with cancer, but not in the serum of people who are cancer-free, led the development of a
sandwich ELISA to measure AABH in serum. In the current study we have utilized the serum assay
to quantify AABH levels in patients diagnosed with CRC and compared these values with those of
people who did not have a diagnosis of cancer. Increased levels of AABHwere found in the serumof
99% of patients with CRC (n = 175). In individuals not known to have cancer, AABH was essentially
undetectable in serum (n = 213, specificity = 96%). Conclusions: AABH was identified in serum
from patients with CRC irrespective of stage. Serum AABH levels for stages I, II, III and IV (local,
regional, advanced regional andmetastatic) were higher than 0.30 ng/mL (Cut off level). Thus, our
data indicate that by measuring AABH in the serum, we should be able to detect colorectal cancer
inmost individuals at an earlier stage than it is currently detected. Hence, we believe that the broad
application of this test could result in amuch better 5-year survival for themajority of patients with
colorectal cancer. Research Sponsor: Next Pharma Inc.
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Human oral microbiome dysbiosis as a novel tool for detecting noninvasive biomarkers for
colorectal cancer.

Cheng Kong; Shanghai Tenth People’s Hospital, Tongji University, Shnaghai, China

Background: The oral microbiome may play an important role in colorectal carcinogenesis.
However, few studies have investigated the association between oral microbiome and the devel-
opment of colorectal cancer (CRC). We aimed to investigate whether oral health–colorectal tumor
association has an underlying microbial basis, in the quest for novel non-invasive biomarkers for
CRC. Methods: We collected oral swab samples from 161 patients with CRC, 34 patients with
colorectal adenoma (CRA), and 58 healthy volunteers. The oral microbiota was assessed using 16S
rRNA sequencing. The oral microbiome was characterized, microbial markers were identified, and
colorectal tumor (CRA and CRC) classifiers were constructed and validated. Results: Oral micro-
bial composition and diversity were significantly different among the three groups; the CRA group
had the highest diversity. Analysis of the functional potential of oral microbiota demonstrated that
the pathway involving cell motility was overrepresented in the CRA and CRC groups relative to that
in the healthy controls. Moreover, a random forest model was constructed based on oral microbial
markers, which could distinguish the colorectal tumor groups from the healthy controls and
achieve a powerful classification potential in the discovery and validation cohorts. Conclusions:
This study suggests a potential association between oral microbiome dysbiosis and colorectal
cancer. Oral microbiota-based biomarkers may be helpful in predicting the risk of developing CRA
and CRC. Research Sponsor: National Natural Science Foundation of China.
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Analytical and clinical validation of the TruCheck platform for diagnostic triaging of
symptomatic cases suspected of colorectal cancer.

Dadasaheb B Akolkar, Darshana Patil, Pradip Fulmali, Pooja Fulmali, Revati Patil, Kiran Bendale, Archana Adhav, Shoeb Patel,
Shabista Khan, Raja Dhasarathan, Vishal Rajan, Rohit Chougule, Pradyumna Shejwalkar, Akshay Ainwale, Mohini Garte,
Rahul Sonawane, Madhav Purane, Yogeshwar Chaudhari, Prajakta Sagar, Shubhangi Nerkar; Datar Cancer Genetics, Nashik,
India

Background: Trucheck is a non-invasive approach for diagnostic triaging of symptomatic indi-
viduals who are suspected of Colorectal Cancer (CRC) and have been advised an invasive biopsy.
Trucheck evaluates blood samples for presence of Circulating Ensembles of Tumor Associated
Cells (C-ETACs: EpCAM+, Pan-CK+, CD456) originating from a primary Colorectal Adenocarcinoma
(CR-AD: CDX-2, CK-20, Muc2); such C-ETACs are unexpected in asymptomatic individuals as well as
in individuals with benign Colorectal conditions. Methods: For Analytical Validation, spike-
recovery analysis was performed using control cells / cell lines for EpCAM (SKBR-3), Pan-CK
(SKBR-3), CD45 (PBMCs), CDX2 (CaCO2), CK20 (HCT15) and MUC2 (SW620) to determine the
Sensitivity, Specificity, Accuracy, Limit of Detection, Linearity and Precision. Clinical Validations
were performed using 15 mL blood samples from 587 participants. An initial Retrospective Clinical
Pre-validation was based on blood samples from 350 known cases of CR-AD and 20 cases of non-
CRC. The Prospective Clinical Validation was performed on blood samples collected prior to any
invasive procedures from 217 symptomatic cases suspected of CRC.Results: Analytical Validation
indicated 100% Sensitivity, 100% Specificity, 100% Accuracy, 90% Precision and significant
linearity (R2$0.98) for all ICC markers. Clinical Pre-validation indicated 84.9 % Sensitivity and
100% Specificity for CR-AD v/s non-CRC. In the Prospective Clinical Validation cohort, histopath-
ological evaluation (HPE) of biopsied tumor tissue indicated benign Colorectal conditions in 10
cases and CR-AD 207 of the 217 suspected cases. Based on HPE as the standard, the Trucheck
approach had 90.3% Sensitivity, 100% Specificity and 95.2% Accuracy. Conclusions: Symptom-
atic individuals suspected of CRC may benefit from the sensitive and specific non-invasive
Trucheck approach. Individuals positive for CR-AD-specific C-ETACs can be prioritized for further
clinical procedures while C-ETAC negative individuals can be considered for alternate diagnoses.
The Trucheck approach can eliminate the need for (and risks associated with) invasive colon
biopsies in a significant proportion of suspected cases and is especially useful where Research
Sponsor: None.
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Colonosight: Multitarget RNA-FIT assay for noninvasive detection of advanced colorectal
neoplasia.

Erica Kay Barnell, Yiming Kang, Andrew Ross Barnell, Kimberly Ray Kruse, Jared Fiske, Zachary R Pittz, Adnan Khan,
Faith L. Holmes, Thomas A Heubner, Malachi Griffith, Obi Griffith, Aadel A Chaudhuri, Elizabeth Marie Wurtzler; Washington
University School of Medicine, St. Louis, MO; Washington University School of Medicine, Saint Louis, MO; Geneoscopy LLC,
Saint Louis, MO; Geneoscopy, Saint Louis, MO; Hematology and Medical Oncology, Icahn School of Medicine at Mount Sinai,
New York, NY; Elligo Direct, Austin, TX; John Hopkins University, Baltimore, MD; Siteman Cancer Center, Washington
University School of Medicine in St. Louis, St. Louis, MO; Department of Medicine, Washington University School of Medicine
in St. Louis, St. Louis, MO; Washington University School of Medicine, Department of Radiation Oncology, St. Louis, MO

Background: Effective colorectal cancer (CRC) prevention and screening requires sensitive
detection of all advanced neoplasias (colorectal cancer and advanced adenomas). Existing non-
invasive screening approaches cannot accurately detect precancerous adenomas with high sen-
sitivity. Here we describe a multi-factor assay (RNA-FIT test) that combines 8 stool-derived
eukaryotic RNA (seRNA) biomarkers, patient demographic information (smoking status), and a
fecal immunochemical test (FIT) to sensitively detect advanced colorectal neoplasias and other
precancerous adenomas in a 1,305 average risk (45-75 age) prospective cohort. Methods:
Average-risk patients undergoing colorectal cancer screening were prospectively evaluated with
the RNA-FIT assay prior to an optical colonoscopy. RNA-FIT test results were generated using an
ordinal regression model and results were compared to the colonoscopy findings. The model was
initially assessed via 5-fold internal cross-validation of the training set and the ultimate model
performance was assessed on a hold out testing set. Results: Of the 1,305 eligible patients
recruited, 939 were included in the training set and 366 samples were reserved for the hold out
testing set. When evaluating all 5 folds of the training set, internal cross validation attained a 61%
sensitivity for advanced neoplasias (n = 69), 22% sensitivity for other adenomas (n = 279), 80%
specificity for hyperplastic polyps (n = 155) and 86% specificity for no findings on a colonoscopy (n
= 436). When employed on the testing set, the RNA-FIT test attained a 62% sensitivity for
advanced neoplasias (n = 52), 27% sensitivity for other adenomas (n = 139), 78% specificity for
hyperplastic polyps (n = 74) and 84% specificity for no findings on a colonoscopy (n = 101).
Sensitivity for colorectal cancer and advanced adenomaswith high-grade dysplasia / carcinoma in-
situwas 100% in both the training set (n = 6) and hold out testing set (n = 5). Sensitivity for villous /
tubulovillous adenomaswas 65% in the training set (n = 23) and 60% in the hold out testing set (n =
15). Additional retrospective sample collection from patients with CRC is ongoing to further
validate assay sensitivity for CRC. Conclusions: The RNA-FIT assay demonstrated clinically
relevant detection of all advanced neoplasia, including early carcinomas, advanced adenomas,
and other precancerous lesions. This assay could represent a noninvasive option to prevent
colorectal cancer development through precancerous adenoma detection. Research Sponsor:
Geneoscopy Inc.
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Comparison of immune activity profiles of microsatellite instable colon tumors to microsatellite
stable tumors having high ColoType CMS1-score.

Steven Allen Buechler; University of Notre Dame, Notre Dame, IN

Background: Microsatellite instable (MSI) metastatic colorectal cancer (CRC) tumors have been
found to be responsive to immune checkpoint inhibitors. Most MSI tumors are in consensus
molecular subtype CMS1. Here, in a search for microsatellite stable (MSS) samples that may
respond to checkpoint inhibitors, we used the ColoType CMS1-score to identifymicrosatellite stable
(MSS) CRC tumors that have immune activity profiles similar to MSI tumors. Methods: This study
was performed in Affymetrix cohort (n = 1,888) of primary CRC tumor samples assayed with
hgu133plus2 Affymetrix microarrays. Degrees of infiltration of populations of immune cells were
assessed with MCPcounter. Gene Set Enrichment Analysis (GSEA) using the Hallmark gene sets
was used to compare biological features between subsets of samples. An 18-gene genomic score
(PembroSig) of Ayers, et al, was used to predict response to Pembrolizumab. ColoType 40-gene
signature identifies the CMS of a CRC tumor using values of continuous scores, one score for each
of CMS1-4. CMS1+ denotes the samples with CMS1-score sufficiently high to predict it is in CMS1. A
genomic score was used to predict MSI status for all samples in Affymetrix cohort; MSI predictions
using said score had 97% agreement with clinically determined MSI status for 749 Affymetrix
cohort samples. Results: The MSI score predicted 240 MSI samples in Affymetrix cohort, and 211
MSS samples in CMS1+ (CMS1+/MSS). The union of MSI and CMS1+/MSS compared to other samples
exhibited elevated infiltration of cytotoxic lymphocytes (p, 0.0001) and CD8 T-cells (p, 0.0001),
activity of interferon-gamma (p = 0.006) and interferon-alpha signaling (p = 0.012), inflammatory
response (p = 0.012), and elevated PembroSig score (p , 0.0001). CMS1+/MSS compared to MSI
showed no significance difference in any of thesemeasures. None of the immune regulatory genes
PD-1, PD-L1, PD-L2, CTLA4, LAG3, and IDO1 were differentially expressed between CMS1+/MSS and
MSI. Of note, the only Hallmark gene sets enriched inMSI compared to CMS1+/MSSwere DNA repair
(p = 0.002) and MYC targets V1 (p = 0.009) and V2 (p = 0.013). We further analyzed the biological
differences between MSI samples in CMS1+ (CMS1+/MSI, n = 190) and MSI samples not in CMS1+
(CMS1-/MSI, n = 50). We found that CMS1+/MSI compared to CMS1-/MSI exhibited elevated
cytotoxic lymphocyte infiltration (p , 0.0001), interferon-gamma activity (p = 0.027), and
PembroSig score (p , 0.0001), highlighting the relationship between immune activity and
CMS1-score. Conclusions: ColoType CMS1-score identified MSS samples in Affymetrix cohort
(11%) with similar immune activity as MSI samples (13%) and equivalently high values of a genomic
score predictive of Pembrolizumab response. Research Sponsor: None.
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Cross-sectional adherence with the multitarget stool DNA test for colorectal cancer screening
in a large, national study of insured patients.

Lesley-Ann Miller-Wilson, Lila J Finney Rutten, Jack Van Thomme, Burak Ozbay, Paul J. Limburg; Exact Sciences Corporation,
Madison, WI; Mayo Clinic, Rochester, MN

Background: Colorectal cancer (CRC) is the second most deadly and fourth most frequently
diagnosed cancer in the United States. Early detection can improve CRC outcomes, but overall
screening rates (62%) remain below the 80% goal set by the National Colorectal Cancer
Roundtable. Multiple options are endorsed for average-risk CRC screening, including the multi-
target stool DNA (mt-sDNA) test, which includes patient and provider navigation support. Cross-
sectional adherence with the mt-sDNA test was previously reported in a large Medicare population
(71%). In the current study we investigated cross-sectional adherence with the mt-sDNA test in a
broader, national sample of insured patients. Methods: Aggregate data from Exact Sciences
Laboratories LLC (ESL; Madison, WI) were retrospectively analyzed in compliance with HIPAA
requirements. Study participants included individuals ages 50 years and older who were covered
by commercial insurance or Medicare, had a valid mt-sDNA test order placed between January
1–December 31, 2018, and received a test kit shipped from ESL. Cross-sectional adherence, defined
as successful completion and return of the test kit within 365 days of the shipment date, was
assessed overall and by patient- and provider-level factors. Results: In total, 1,420,460 partic-
ipants met the study criteria (61.2% women; mean age 65.7 years). Overall cross-sectional
adherence was 66.8%. Adherence was 72.1% in participants with Traditional Medicare, 69.1%
in participants with Medicare Advantage, and 61.9% in participants with commercial insurance
(p,0.001). Adherence increased by participant age (p,0.001): 60.8% for ages 50-64, 71.3% for
ages 65-75, and 74.7% for ages 76+ years. For Traditional Medicare patients, ages 65-75,
adherence was 73.6%. Participants with mt-sDNA tests ordered placed by gastroenterologists
had a higher adherence rate (78.3%) than those with orders placed by primary care clinicians
(67.2%) (p,0.001). Adherence rates were highest among patients with ordering providers in the
Pacific region (71.4%) andWest North Central region (70.1%), and lowest in theMid-Atlantic region
(65.7%), New England (65.2%), West South Central region (64.6%), and Puerto Rico and US
territories (60.7%). Conclusions: Novel data from this large, national sample of insured patients
demonstrate high cross-sectional adherence with the mt-sDNA test (66.8%), supporting the
substantial contribution this guideline-endorsed option plays in average-risk CRC screening. At
the patient-level, adherence increased with patient age, and was highest in those covered by
Traditional Medicare. Provider-level stratification showed the highest adherence for mt-sDNA
tests ordered by gastroenterologists. This study adds to data regarding the impact of accompa-
nying navigation support and at-home convenience of mt-sDNA on screening completion rates.
Research Sponsor: This study was funded by Exact Sciences Corporation.
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The impact of changes in service delivery in patients with colorectal cancer during the first peak
of the COVID-19 pandemic.

Konstantinos Kamposioras, Kok Haw Jonathan Lim, Mark P. Saunders, Kalena Marti, Daniel Anderson, Mark Cutting,
Danielle McCool, Jacqueline Connell, Lilly Simpson, Jurjees Hasan, Michael Braun, Victoria Lavin, Saifee Mullamitha,
Jorge Barriuso; The Christie NHS Foundation Trust, Manchester, United Kingdom; Christie NHS Foundation Trust,
Manchester, United Kingdom

Background: Increased levels of anxiety and distress in both patients and physicians have been
reported in response to the significant impact COVID-19 has on cancer service delivery globally. We
aimed to investigate how these changes have been perceived by patients diagnosedwith colorectal
cancer and identify determinants of increased anxiety.Methods: Survey (32-item) of consecutive
patients diagnosed with colorectal cancer attending a large tertiary comprehensive cancer centre
in the United Kingdom (18 May to 1 July 2020). Self-reported GAD-7 (both paper/electronic forms)
was used as a screening tool for anxiety. Statistical analyses of associations:Chi-square, Fisher’s
exact, and uni- and multi-variable analyses were performed using SPSS v19 and R. Results: A total
of 143 patients (response rate 67%), 82% male, and median age of 61-70 years were included.
Majority of patients had telephone consultation (78%), including 40% who had scan results
discussed over the phone; with favourable feedback received with both respectively. Twenty-three
patients (18%) were considered to have anxiety, with 7 (6%) scoring for moderate or severe
anxiety. Three items asked patients if they had concerns about getting COVID-19, wereworried that
COVID-19 would have effect on mental health, and affect their experience of cancer care. Patients
answering positively to any of these items were most likely to have anxiety; multivariate analysis –
OR 2.361 (95% CI 1.187-4.694, p=0.014), 3.219 (95% CI 1.401-7.395, p=0.006) and 3.206 (95% CI
1.036-9.920, p=0.043), respectively. Majority of the patients did not feel that they needed support
during the pandemic period and hence the available well-being services were not used. Patients felt
that friends and family had been very supportive but less so the primary care services (p,0.05).
However, they felt theywere supported by the clinical team.Conclusions:At our centre, during the
first-peak of COVID-19 pandemic in theUK, patients with colorectal cancer did not display increased
rates of significant anxiety. The findings of this survey suggests that some service changes
implemented, including increased telephone follow-up, may have already improved the overall
experience of cancer care. Importantly, patients were much more concerned about their cancer
treatment than COVID-19, emphasising the need to continue to provide comprehensive cancer care
even if we get a “2nd wave” of COVID-19. Research Sponsor: None.
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Understanding the impact of COVID-19 on the colorectal cancer community: Barriers and
opportunities for care.

Reese Garcia, Andrea Dwyer, Molly McDonnell; Fight Colorectal Cancer, Springfield, MO; University of Colorado Cancer Center,
Aurora, CO

Background: The novel coronavirus (COVID-19) has caused numerous disruptions across the
cancer prevention and treatment landscape. Conservative modeling studies examining the effect
of COVID-19 on cancer screening and treatment for breast and colorectal cancer (CRC) suggest
that there will be 10,000 excess deaths from both cancers combined over the next decade. The goal
of this analysis was to better understand the impact of COVID-19 on the CRC community, including
gaps and opportunities for improving access to care and survivorship needs, and to advocate for
the best possible care through policy, education and engagement of the entire cancer ecosystem.
Methods: In April 2020, Fight Colorectal Cancer (Fight CRC) distributed an online survey to the
colorectal cancer community. The survey was distributed through social media channels and
targeted emails from April 24-May 5, 2020. Virtual focus groups were also conducted to gather
rich qualitative data from cancer patients and caregivers about their experiences during the novel
coronavirus pandemic.Results: In total, 222 individuals responded to the survey (survivors = 68%,
caregiver = 12%, first degree family member = 8%, other = 8%), and 10 CRC survivors participated
in focus groups (stage III = 30%, stage IV = 70%). Treatment disruptions and mental health were
prevalent themes in both the survey and focus group. Over one-third of survey respondents
indicated facing treatment disruptions (37%) and a majority (78%) of colorectal cancer patients
reported feeling nervous and anxious. Another primary concern among respondents was access to
care. Patients on Medicare were more likely than patients on private insurance to report having
difficulties affording food and basic supplies. People living in rural areas were more likely to have
greater concerns about maintaining a supportive network than those living in suburban areas.
Conclusions: People with cancer face unique challenges as a result of the novel coronavirus,
including treatment disruptions, increased feelings of anxiety, and financial concerns. Numerous
health inequities also exist among low-income and rural patient groups. Identifying the barriers
that patients face provides an opportunity to address the nuanced needs of the colorectal cancer
community. Clinicians, supportive care providers, and advocacy organizations can tailor care
delivery, increase access to care, and prepare patients for the future with reliable and accurate
resources amidst a pandemic. Research Sponsor: None.
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Quantifying the impact of the COVID-19 pandemic on gastrointestinal cancer care delivery.

Nicholas Perkons, Casey Kim, Chris Boedec, Charles John Schneider, Ursina R. Teitelbaum, Edgar Ben-Josef,
Peter Edward Gabriel, John Peter Plastaras, Lawrence N. Shulman, Andrzej Wojcieszynski; University of Pennsylvania,
Philadelphia, PA; University of PA, Philadelphia, PA; Helen F. Graham Cancer Center, Christiana Care Health System, Newark,
DE; Division of Hematology/Oncology, Department of Medicine, Perelman School of Medicine, University of Pennsylvania,
Philadelphia, PA; University of Pennsylvania, Perelman School of Medicine, Philadelphia, PA; Abramson Cancer Center,
University of Pennsylvania, Philadelphia, PA; University of Pennsylvania, Department of Radiation Oncology, Philadelphia, PA

Background: Changes in healthcare utilization and delivery during the first months of the COVID-
19 pandemic have altered the presentation, treatment, and management of patients with gastro-
intestinal (GI) malignancies. We hypothesize this has contributed to diagnostic and treatment
delays that will increase disease morbidity and mortality.Methods:We performed a retrospective
cohort study comparing healthcare utilization of patients with diagnosed GI malignancy (ICD10:
C15-C26) during and prior to the COVID-19 pandemic within our health system. Deidentified patient
encounter parameters were collected for the first 20 weeks of both 2019 and 2020, including the
number of: new patient visits (NPVs), hospital admissions, and specialty encounters. Difference-in-
difference analyses adjusted for week-specific and year-specific effects quantified the impact of
the COVID-19 pandemic on care delivery, with week 11 of 2020 marking the start of the pandemic
period. Results: The 2019 and 2020 cohorts of patients had similar demographic compositions on
the basis of sex and ethnicity (2019: n = 23,536, 56.8% M, 70.4/16.3/1.9% White/Black/Hispanic;
2020: n = 25,773, 57.0%M, 70.3/16.3/2.0%White/Black/Hispanic). Across all GI malignancies, the
COVID-19 pandemic period was associated with a significant decrease in NPVs (-50.0/week, -45%
from 2019, p , 1e-3). Colorectal cancer (CRC) had the largest decrease in NPVs among GI
malignancies (-25.3/week, -53% from 2019, p , 1e-4). Of note, there was a parallel decrease in
colonoscopies during this time (-682/week, -91% from 2019, p, 1e-11). For patients with diagnosed
GI malignancies, the COVID-19 pandemic was associated with statistically significant declines in
hospital admissions (-31.7/week, -37% from2019, p, 1e-5), radiology encounters (-177/week, -38%
from 2019, p , 1e-6), radiation oncology encounters (-18.2/week, -12% from 2019, p , 0.01),
chemotherapy infusion visits (-62.2/week, -17% from2019, p, 1e-4), and surgery encounters (-71.1/
week, -15.7% from 2019, p , 0.01). Subgroup analyses revealed these reductions were most
significant in patients with CRC (radiology encounters, surgery encounters, hospital admissions),
anal cancer (radiation oncology encounters), and pancreatic cancer (chemotherapy infusion
visits). Conclusions: These data demonstrate that the COVID-19 pandemic is associated with
significant disruptions to care delivery. While these effects were appreciated broadly across GI
malignancies, CRC—diagnosed and managed by periodic screening—has been affected most
acutely. The precipitous drop in screening colonoscopies likely contributed to the decline in NPVs,
specialty encounters and hospital admissions. These findings underscore the importance of
reinstating regular GI cancer screening and management. Future work will assess the impact
of these and other changes to cancer care delivery on long termmorbidity andmortality. Research
Sponsor: U.S. National Institutes of Health.

© 2021 American Society of Clinical Oncology. Visit gicasym.org and search by abstract for disclosure information.

COLORECTAL CANCER

http://gicasym.org


31 Poster Session

The impact of primary tumor sidedness on survival in early-onset colorectal cancer by stage: A
National Veterans Affairs retrospective analysis.

Ibrahim Azar, Nada Almasalmeh, Saghi Esfandiarifard, Gurjiwan Virk, Wissam Kiwan, Anthony Frank Shields,
Syed Arzoo Mehdi, Philip Agop Philip; Karmanos Cancer Institute, Detroit, MI; Wayne State University, Detroit, MI; University
of Maryland, Baltimore, MD; Albany Medical College, Albany, NY; Karmanos Cancer Institute, Wayne State University, Detroit,
MI; VAMC, Albany, NY

Background: The incidence of early-onset colorectal cancer (EOCRC) is rising. Left-sided colo-
rectal cancer (LCC) is associated with better survival and response to therapy compared to right-
sided colon cancer (RCC) in the metastatic setting. Current NCCN guidelines recommend the
addition of EGFR inhibitors to KRAS/NRAS wild-type metastatic CRC originating from the left-side
only. Whether primary tumor sidedness impacts survival in loco-regional disease and in EOCRC is
of clinical interest.Methods:Data from the National VA Cancer Cube Registry was studied. 65,940
cases of CRC were diagnosed between 2001 and 2015. EOCRC (2,096 cases) was defined as CRC
diagnosis at age,50 years. ICD codes C18 to C20were used to delineate patients with RCC vs. LCC.
RCC was defined as cancer from the cecum to the hepatic flexure (C18.0-C18.3), LCC from the
splenic flexure to the rectum (C18.5-18.CRC; C19 & C20). Transverse cancer (C18.4), overlapping
and unidentified sites (C18.8; C18.9) were excluded.Results: EOCRC ismore likely to originate from
the left-side (66.65% LCC in EOCRC vs. 58.77% in the whole CRC dataset). Overall, LCC has better
5-year OS than RCC in Stage I, III and better 1-year OS in stage IV (Table). Stage II RCC has better 5-
year OS than LCC (RC 53.39% vs LC 49.28%). In EOCRC, there is no statistically significant
difference between LCC andRCC in Stages I-III. Stage IV EOCRCpatientswith LCC andRCChave a 1-
year OS of 73.23% and 59.84%, respectively. Conclusions: EOCRC is more likely than CRC to
originate from the left side. In EORCRC patients, LCC is associated with better OS than RCC only in
patients with metastatic disease. In the overall population, LCC is associated with better OS in all
states except Stage II. The better prognosis of Stage II RCC might be due to the reported high
incidence of MSI-high tumors in this subpopulation. Research Sponsor: None.

Overall population Early-Onset CRC

RCC LCC p-value RCC<50 LCC<50
p-

value

n 30.28%
(19969)

58.77%
(38754)

- 23.62%
(495)

66.65%
(1397)

-

Stage I 5-yr
OS

58.01%
(2643)

61.67% (6661) ,0.0001 68.89%
(59)

69.21%
(209)

0.6033

Stage
II

5-yr
OS

53.39%
(2459)

49.28%
(3500)

,0.0001 45.30%
(61)

54.96%
(122)

0.3428

Stage
III

5-yr
OS

42.10% (1718) 46.10% (3191) ,0.0001 45.30%
(53)

41.94%
(155)

0.0991

Stage
IV

1-yr
OS

49.49%
(1713)

57.79%
(3501)

,0.0001 59.84%
(73)

73.23%
(238)

0.0086
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Changes in treatment and outcomes of stage II/III rectal cancer patients treated with
trimodality therapy (TT) between 2006-2016: An NCDB analysis.

Hagen F. Kennecke, Henry T. Bahnson, Bruce Lin, Jennifer Kaplan, Huong Pham, Andrew Suen, Val Simianu; Virginia Mason
Medical Center, Seattle, WA; Benaroya Research Institute, Seattle, WA; Virginia Mason Hospital and Medical Center, Seattle,
WA

Background: Trimodality therapy (TT) remains standard for stage 2/3 rectal cancer and emerging
evidence supports better outcomes with total neoadjuvant therapy (TNT) than similar therapy
given post-operatively (Post-op). Real-world practice patterns and sequence of TT have significant
implications on rectal cancer quality of care, outcomes and clinical trial design, and are not well
described. Methods: The National Cancer Database was used to identify patients with clinical (c)
stage 2/3 rectal adenocarcinoma diagnosed between 2006-2016, while pathologic (p) stage 2/3
was used when c stage was missing. Patients were included if they received Chemo/Radiation (C/
RT), single ormultiagent (SA orMA) chemotherapy (CT) and surgery. TNTwas defined as receipt of
pre-op C/RT and MA CT and no post-op therapy. Survival analyses were performed using Kaplan-
Meier (KM) estimates and Cox univariate and multivariate hazard ratios (HRs) adjusted for TNT
group, sex, race, year of diagnosis, stage, facility type, and age of diagnosis. Five-year KM survival
proportions were limited to years 2006-2012, while Cox HRs were estimated from 2006 to 2015.
Results: Of 32,467 patients who received TT, 8883 (27%) received TNT and 23,584 were
classified no-TNT. TNT and no-TNT cohorts were numerically similar in age, race and gender. A
significantly higher proportion of pStages 0-2 patients were observed in the TNT vs the no-TNT
cohorts (61% vs. 48%, p , .001). In analysis of annual treatment patterns of the whole cohort, a
gradual reduction in Post-op C/RT was observed between 2006 (28%) and 2016 (8%, p , .001),
while use of TNT and MA CT did not increase. A migration to lower pStages 0/1/2/3 was seen
between 2006 (1/10/31/57%, respectively) and 2016 (3/22/29/45%) (2016) (p , .001). Five-year
OS analysis showed superior OS for Pre-op vs Post-op C/RT (74 vs 69%, HR = .81, p, .001), andMA
CT vs. SA CT (76 vs 71%, HR = 0.79, p, .001) but inferior 5-y OS for the TNT vs. no-TNT cohorts (74
vs 78%, HR = 1.17, p, .001). Conclusions: Between 2006-16, a minority of patients treated with TT
for stage 2/3 rectal cancer received TNT which did not increase over time. Significant annual shifts
from Post-op C/RT to Pre-op C/RT, and migration to lower pStages were seen during this time
period. Pre-op C/RT andMACTwere associated with improved OS, while TNT patients experienced
inferior OS vs. the no-TNT cohort, possibly related to confounding factors in this observational
cohort; multivariate sub-group analysis to be presented. Emerging evidence in support of TNTmay
further change treatment patterns and outcomes. Research Sponsor: None.

TOTAL N = 32,467 Category TNT N = 8883 no TNT N = 23,584 p-value

Mean Age (y) 58 57 , .001
cStage 2 41% 39% , .003

3 59% 61%
pStage 0-2 62% 49% , .001

3 38% 51%
SA CT Yes 0 25% , .001
MA CT Yes 100% 75%
Pre-op C/RT Yes 100% 80% , .001
Post-op C/RT Yes 0 20%
Academic Facility 34% 32% , .001
Community Type Facility 60% 62%
Other Facility Type 6% 6%
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Real-world data on overall survival associated with biweekly versus weekly cetuximab among
metastatic colorectal cancer (mCRC) patients in the United States.

Himani Agg, Yimei Han, Zhanglin Lin Cui; Eli Lilly and Company, Indianapolis, IN

Background: Cetuximab 250mg/m2 weekly (Q1W) after an initial dose of 400mg/m2 is approved
for treatment of K-Ras wild-type mCRC. In real world 29% of patients received cetuximab 500mg/
m2 biweekly (Q2W). In this study overall survival (OS) associated with Q2W vs Q1W dosing of
cetuximab for mCRC in real world was compared. Methods: This study utilized Flatiron Health
electronic health record-derived database to identify adult patients with stage IV or recurrent K-
Ras wild-type mCRC who received cetuximab+FOLFIRI/FOLFOX/irinotecan, or cetuximab mono-
therapy in first, second or third-line therapy from 01/01/2013 to 12/31/2019. Patients were assigned
to Q1W or Q2W cohort if they had 70% or more cetuximab infusions with a gap of 4-10 days or 11-
18 days from previous infusion. Patients who did not fall into either cohort were excluded from
analysis. Propensity score (PS) matching was used to balance cohorts on their baseline demo-
graphic, clinical and treatment characteristics. Kaplan-Meier methods and Cox proportional haz-
ards regressions were used to compare OS.Results: Baseline characteristics for Q2W (N = 422) vs
Q1W (N = 653) cohorts before PS matching- median age 62 vs 65 years, male 58.5% vs 59.3%,
white 68.3% vs 66.5%, stage IV 56.6% vs 58.5%, ECOG PS 0/1 61.6% vs 52.1%, ECOG PS 2+ 9.2%
vs 9.5%. After PS matching, baseline characteristics were balanced. Hazard ratios (HRs) com-
paring OS in PS-matched Q2W vs Q1W cohorts were not significant for overall or line of therapy
populations (Table). Conclusions: Weekly and biweekly cetuximab had comparable effectiveness
in this real-world study. Research Sponsor: Eli Lilly and Company.

Q1W vs Q2W OS.

Population
Cohorts Refer-
ence: Q1W N

Median OS (95% CI),
month

HR (95%
CI)

Log-rank p-
value

Overall Q1W 364 14.34 (12.80, 16.02) 0.246
Q2W 364 17.24 (15.33, 18.82) 0.90 (0.75,

1.08)
First-line Q1W 121 23.36 (13.09, 32.17) 0.347

Q2W 121 29.14 (17.76, 36.91) 0.86 (0.62,
1.18)

Second-
line

Q1W 159 12.93 (11.05, 14.70) 0.504

Q2W 159 15.39 (11.94, 18.68) 0.92 (0.71,
1.19)

Third-line Q1W 70 12.53 (9.80, 15.56) 0.883
Q2W 70 12.83 (9.44, 15.53) 0.97 (0.65,

1.44)
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Health-related quality of life and time from diagnosis among young adult colorectal cancer
survivors.

Kimberly Ann Miller, Julia Stal, Phuong Gallagher, Jonathan N Kaslander, David R. Freyer, Priscilla Marin, Heinz-Josef Lenz,
Joel Milam, Afsaneh Barzi; University of Southern California, Los Angeles, CA; Colon Club, Burbank, CA; Children’s Hospital
Los Angeles, Los Angeles, CA; USC Norris Comprehensive Cancer Center, Los Angeles, CA; USC Keck School of Medicine Norris
Comprehensive Cancer Center, Los Angeles, CA

Background: Incidence of colorectal cancer (CRC) in patients under 50 years of age is rising.
Quality of life in survivorship is not well-described in this population. We compared health-related
quality of life (HRQoL) in CRC survivors # 50 years old who were 6-18 months or 19-36 months
from initial diagnosis or relapse. Methods: A cross-sectional online survey was administered in
collaboration with a national organization for young CRC survivors. The Functional Assessment of
Cancer Therapy (FACT-C) was used tomeasureHRQoL, which assesses HRQoL globally, including a
CRC specific scale, and emotional, physical, social, and functional well-being domains. T-tests were
conducted to compare HRQoL between survivors whowere 6-18months versus 19-36months from
diagnosis/relapse. Results: This sample (n=308) had a mean age of 33.76 SD66.68; 201 (65.3%)
were male; tumor location was colon or rectal in 41.7% and 58.3%, respectively. The majority
(55.23%) were diagnosed with stage 2 disease; 98.0% were non-metastatic. 42.2% experienced
relapse; 25% had an ostomy. Most survivors were 6-18 months (N=189; 61.4%) from diagnosis/
relapse, and key demographics and disease characteristics did not significantly differ between
those who were shorter versus longer time from diagnosis/relapse. The mean global HRQoL score
was 67.3 out of a possible score of 136. Across domains, scores were low, with social well-being the
highest (15.15/28) and emotional well-being the lowest (11.44/24). Social well-being was signifi-
cantly higher among survivors who were 6-18 months from diagnosis/relapse compared to those
19-36 months (15.98 for 6-18 months vs. 13.83 for 19-36; p,0.01), as was functional well-being
(13.20 for 6-18 months vs. 11.12 for 19-36; p,0.01). Emotional well-being and physical well-being did
not significantly differ between groups. Conclusions: Overall HRQoL scores were low among
younger CRC survivors, and social and functional well-being were significantly worse for those
longer from diagnosis. Appropriate counseling and other targeted interventions are necessary to
maintain HRQoL over time in this at-risk population. Research Sponsor: Aflac Children’s Oncology
Group.

Means and T-tests to compare HRQoL among colorectal cancer survivors age 50 and under
(N=308).

Total

6-18 mos
dx

N=189

19-36 mos
dx

N=119
Mean (SD) 95% CI Mean (SD) Mean (SD) t

FACT-C Global (0-136) 67.34
(19.23)

65.18-
69.50**

68.91 (17.99) 64.86 (20.87) -1.80

Colorectal cancer scale (0-
28)

14.20 (3.23) 13.84-
14.56**

14.48 (3.27) 13.76 (3.13) -1.86

Physical well-being (0-28) 14.17 (5.76) 13.53-
14.82**

13.90 (4.97) 14.61 (6.82) 1.05

Social well-being (0-28) 15.15 (5.46) 14.54-
15.76**

15.98 (4.87) 13.83 (6.06) -3.41**

Emotional well-being (0-24) 11.44 (4.47) 10.94-11.94
**

11.38 (4.37) 11.54 (4.64) 0.31

Functional well-being (0-
28)

12.40 (5.53) 11.78-
13.02**

13.20 (5.43) 11.12 (5.46) -3.26**

*p,0.05; **p,0.01
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Survival analysis of colorectal cancer patients treated with first-line modified FOLFOX6 with or
without bolus fluorouracil.

Walid Labib Shaib, Amber Draper, Kalu Kalu, Kristina F. Byers, Bassel F. El-Rayes, Christina Wu, Olatunji B. Alese, Mehmet Akce,
Subir Goyal, Katerina Mary Zakka; Department of Hematology and Medical Oncology, Winship Cancer Institute of Emory
University, Atlanta, GA; Winship Cancer Institute of Emory University, Atlanta, GA; Emory University Hospital Midtown,
Atlanta, GA; Department of Pharmaceutical Services, Emory University Hospital Midtown, Atlanta, GA; Emory University,
Atlanta, GA; Winship Cancer Institute, Atlanta, GA; Winship Cancer Institute and Rollins School of Public Health at Emory
University, Atlanta, GA

Background: The combination of oxaliplatin, bolus 5-FU (b5FU), infusional 5-FU (5-FUCI), and
leucovorin (LV) is the preferred first line treatment option for mCRC. This study evaluates the
impact of b5FU on survival in first line therapy for mCRC patients treated with mFOLFOX6.
Methods: This was a retrospective chart review of patients $ 18 years old with mCRC receiving
palliative first line mFOLFOX6 chemotherapy with or without b5FU/ LV from January 1, 2010
through June 1, 2019 at Winship Cancer Institute, Emory University. Data collection included the
following: demographics (age, race, gender), disease characteristics (tumor sidedness), micro-
satellite status, KRAS status, BRAF status, addition of monoclonal antibodies (bevacizumab,
panitumumab), ECOG PS, grade 3/4 neutropenic events, addition of growth factors, and treatment
delays. The primary endpoint was PFS. The multivariable Cox proportional hazards model for PFS
and OS was performed with selected covariates of interest. Results: A total of 252 patients with
mCRC met the inclusion criteria. Median follow-up time was 2.4 years. 161 patients (64%) received
mFOLFOX6 with b5FU/LV and 91 patients (36%) received mFOLFOX6 with no b5FU/LV. More
cycles were delivered in the b5FU group as compared to the non-b5FU group (mean, 4.8 v. 3.8
cycles, respectively; p , 0.001). There were no differences in grade 3 and 4 neutropenic events
between groups. Growth factor usage was numerically higher in the bolus group though not
significantly different (p = 0.06). No difference was observed in treatment delays between groups
(p = 0.83). There was no statistical difference in PFS between treatment groups (1.1 years in the
b5FU/LV group v. 0.8 years (95% CI, 0.6-1.0) in the no 5-FU/LV bolus group; p = 0.076). The
median OSwas 2.5 years in the b5FU/LV group compared to 1.8 years in the no b5FU/LV group (p =
0.012). On univariate analysis, tumor sidedness and performance status were significantly differ-
ent between groups. On multivariate analysis, none of the variables were significantly different
between groups. Conclusions: The omission of the b5FU/LV from mFOLFOX6 does not signifi-
cantly impact PFS, toxicity or treatment delays. However, OS is significantly shorter when the
b5FU/LV is omitted suggesting the clinical importance of maintaining bolus administration with 5-
FUCI in the first line palliative treatment of mCRC. Research Sponsor: None.
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Defining optimal selection criteria to improve prognosis and avoid futility in surgical resection
of colorectal peritoneal metastases.

Lana Bijelic, Isabel Ramos, Domenico Sabia, Oriol Crusellas, Montse Martin, Pedro Barrios; Department of Oncological
Surgery, Hospital Sant Joan Desṕı, Moises Broggi, Catalonian Regional Peritoneal Surface Malignancy Program, Barcelona,
Spain; Hospital Moises Broggi, Catalonian Regional Peritoneal Surface Malignancy Program, Barcelona, Spain; Department of
Epidemiology, Hospital Sant Joan Despi Moises Broggi, Barcelona, Spain

Background: Surgical resection of peritoneal metastases of colorectal cancer (CRC PM) may
benefit some patients similar to hepatic metastases. This approach remains controversial in part
due to inconsistent selection criteria and reported outcomes. The impact of preoperative clinical
characteristics and tumor molecular profiles on survival among surgically treated patients is
incompletely understood. The aim of this study was to investigate the relationship between
possible predictive variables and survival in a large cohort of patients treated on a standardized
clinical pathway and to develop a clinically useful patient selection tool.Methods: This retrospec-
tive cohort study utilized the database of the Catalonian peritoneal metastases regional program,
established in 2006. The program provides treatment for all PM patients within an autonomous
regionwith a population of 7.5million and includes a single dedicated high volume surgical unit. We
included all adult patients with surgically resected CRC PM. The clinical pathway includes the
administration of perioperative (neoadjuvant and adjuvant) systemic chemotherapy and has
historically included a dose of heated intraoperative intraperitoneal chemotherapy (HIPEC) at
the time of surgery. Demographic and clinical data was analyzed with descriptive statistics.
Survival and the associated predictors were analyzed with the Cox proportional hazard model
with HRs used to create a predictive nomogram. Results: A total of 538 patients (mean age 59)
have been treated with surgery and a complete resection (CC0) was achieved in 94% of cases.
Planned preoperative systemic chemotherapy was delivered in 95% of cases, consistent with the
clinical pathway. Surgical morbidity was low (urgent reoperation 6.1%, postoperative return to the
ICU 2.4%, 30-day readmission 4.3%) as was 30-day mortality (0.4%). After a median follow up of
27.5months, themedian overall survival (OS) was 43.1 months. It varied considerably by subgroup:
patients with low peritoneal tumor burden had the highest OS (median 49 months) and those with
signet ring cell subtype the lowest (median 19 months). Factors independently associated with
survival were: N stage at diagnosis, histological subtype, quantified peritoneal tumor burden (PCI
score) and presence of visceral involvement. A selection tool and predictive nomogram were
designed incorporating the results of the multivariable analysis. Conclusions: A set of clinical
variables can be identified that independently influences patient survival after surgical resection of
CRC PM that should be used as selection criteria when considering surgery. With optimized patient
selection and treatment within a specialized center, excellent survival and low morbidity can be
anticipated following surgery for CRC PM. Research Sponsor: None.
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Preliminary safety analysis of phase II open-label NIVACOR trial (GOIRC-03-2018) in patients
with advanced colorectal cancer RAS or BRAF mutated.

Angela Damato, Annalisa Berselli, Francesco Iachetta, Alessandra Romagnani, Mario Larocca, Alicia Garcia Arias,
Lorenzo Antonuzzo, Guglielmo Nasti, Francesca Bergamo, Carmine Pinto; Medical Oncology Unit, Clinical Cancer Center,
AUSL-IRCCS Reggio Emilia, Reggio Emilia, Italy; Medical Oncology Unit, Clinical Cancer Center, AUSL-IRCCS, Reggio Emilia,
Italy; Medical Oncology Unit, Clinical Cancer Centre, AUSL-IRCCS di Reggio Emilia, Reggio Emilia, Italy; Medical Oncology Unit,
Clinical Cancer Center, AUSL-IRCCS di Reggio Emilia, Reggio Emilia, Italy; Medical Oncology, Azienda Ospedaliero-
Universitaria Careggi, Florence, Italy; Istituto Nazionale Tumori Fondazione G.Pascale, Naples, Italy; Department of
Oncology, Oncology 1, Veneto Institute of Oncology IOV-IRCCS, Padua, Italy

Background: NIVACOR trial is an open-label, multicentric Italian phase II trial of FOLFOXIRI/
bevacizumab in association with an anti-PD1 antibody, nivolumab, in patients (pts) with metastatic
colorectal cancer (mCRC). We report preliminary safety analysis by an Independent Monitoring
Committee. Methods: Pts with mCRC RAS or BRAF mutated, regardless microsatellite status and
eligible to receive a first line treatment will be enrolled. FOLFOXIRI/bevacizumab (BEV) in asso-
ciation with nivolumab (NIV) was administered every 2 weeks for 8 cycles (induction) followed by
BEV plus NIV every 2 weeks (maintenance) until PD or unacceptable toxicities. BEV was admin-
istered intravenously at dose of 5 mg/kg and NIV intravenously as a flat dose of 240 mg every
2 weeks. The primary endpoint was the ORR. The safety is assessed after the inclusion of the 10th

patient, receiving$1 dose.Results: As of September 20, 2020, 25/70 pts are enrolled. The first 10
pts were evaluated for preliminary safety analysis. Median age was 58 years (32-66), 60% of pts
were male, median cycles of treatment was 5.5 (1-9). 100% were KRAS G12D mut and BRAF wild
type, respectively, and 2% MSI-H/dMMR. 7/10 pts experienced at least one AE related to
FOLFOXIRI/BEV and 2/10 related to NIV. The most frequent grade 1-2 AEs related to
FOLFOXIRI/BEV were nausea and vomiting 4(57%), fatigue 5(71%), and diarrhea 5(71%);
3(43%) pts had grade 3-4 neutropenia, and 1(14%) febrile neutropenia. Only 2 pts developed
grade 1-2 AEs related to NIV represented by rash (50%) and salivary gland infection (50%); no
grade 3-4 was reported. One of pts with dose delay because of serious AES (proteinuria) BEV
related, and one patient discontinued due to serious AEs (ileo-urethral fistula) not related to NIV.
Conclusions: Combination of FOLFOXIRI/BEV and NIV was generally well tolerated and showed an
acceptable toxicity profile. The final analysis will be scheduled at the end of enrollment. Clinical trial
information: NCT04072198. Research Sponsor: Bristol-Myers SquibbPharmaceutical/Biotech
Company.
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Impact of systemic inflammation and sarcopenia on prognosis of metastatic colorectal cancer.

David da Silva Dias, Mafalda Machado, Beatriz Gosalbez, Paula Ravasco; Centro Hospitalar Universitário do Algarve, Faro,
Portugal; Centre for Interdisciplinar Research in Health, Universidade Católica Portuguesa, Lisbon, Portugal

Background: Systemic inflammation, evaluated with neutrophil-to-lymphocyte ratio (NLR), and
sarcopenia, assessedwith skeletal muscle index (SMI), appear to predictmortality inmany cancers,
although the optimal cut-offs are still a matter of debate. The goal of this study is to evaluate the
cut-offs of NLR and SMI and their prognostic value on metastatic colorectal cancer (mCRC) under
first line treatment.Methods: Retrospective cohort analysis of patients with mCRC under first-line
treatment in two hospital units, between January 2015 and December 2018. Muscle mass area
(MMA) was detected on computed tomography, on L3 segment, with ImageJ software. SMI was
determined as MMA/height2. Statistical analysis was performed with IBM SPSS v25 software.
Results: 178 patients were analysed, with mean age of 62 (611) years old. 65% were male and
62.9% had ECOG PS 0. Two thirds of patients presentedmetastasis in a single organ, mainly in liver.
The cut-off values were established based on ROC analysis. Systemic inflammation was defined as
NLR . 2.80 and sarcopenia was defined by SMI , 49.12 cm2/m2 for men and ,35.85 cm2/m2 for
women. 52% of patients presented sarcopenia. In a multivariate analysis using a Cox regression
model, an association was observed between overall survival and ECOG PS (p=0.014; HR 5.46, CI
95% [1.42-21.10]), systemic inflammation (p=0,038; HR 2.20, CI 95% [1,05-4.62]) and sarcopenia
(p=0.01; HR 4.73, CI 95% [1.85-12.09]). Conclusions: In this study, sarcopenia and systemic inflam-
mation showed independent prognostic value on patients withmCRC. Future prospective studies are
necessary to establish a definitive cut-off value for application in clinical practice. Research Sponsor:
None.
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Real-world genomic and treatment landscape in advanced colorectal cancer identifies
treatment differences pre- and post-ctDNA genomic profiling.

Junhua Yu, Kanwal Pratap Singh Raghav, Aparna Raj Parikh, David Hanna, Enrique Marino, Victoria M. Raymond,
Rebecca Nagy, Nicole Zhang, Ryan Bruce Corcoran, Scott Kopetz, John H. Strickler, Kathryn Lang; Guardant Health,
Redwood City, CA; The University of Texas MD Anderson Cancer Center, Houston, TX; University of California San Francisco,
San Francisco, CA; Guardant Health, Inc., Redwood City, CA; Massachusetts General Hospital, Boston, MA; Duke University
Medical Center, Durham, NC

Background: Clinical insights gained from real-world data have led to numerous advances in
oncology including new and expanded drug approvals and an understanding of real-world clinical
utilization. In this precision oncology age, integrating real-world clinical datawith genomic data can
lead to further advancements. We aimed to understand the genomic and treatment landscape in
advanced colorectal cancer (aCRC) by leveraging a uniquely large and detailed clinical-genomic
database. Methods: The GuardantINFORM (Guardant Health) database comprises aggregated
commercial payer health claims and de-identified records from over 100,000 individuals with
comprehensive ctDNA results (Guardant360). GuardantINFORM was queried for patients (pts)
with a diagnosis of CRC. Pts with fewer than two pharmacy claims prior to or after the first ctDNA
test were excluded from the regimen analysis. Latest claims data was truncated as of 8/31/2020.
Results: 10,845 pts had a total of 13,510 ctDNA tests (1 – 19 tests/pt). The first ctDNA test date was
from 06/2014 - 06/2020. The majority of pts had one ctDNA test (86.7%) while 5% had three or
more tests. 87.9% of ctDNA tests had at least one genomic alteration identified, with the
distribution of alterations consistent with prior reports (Table). 78% of pts had at least two
pharmacy claims before and/or after the first ctDNA test. Of those pts with at least one CRC
treatment, the most commonly prescribed CRC regimens up to one year prior to the first ctDNA
test were FOLFOX +/- bevacizumab (16%, 18%), FOLFIRI +/- bevacizumab (17%, 11%), capecitabine
(15%), 5-FU (12%), and regorafenib (5.2%). Anti-EGFR mono and combination therapy was
reported in 6% and 16% of pts pre ctDNA testing. Immune checkpoint inhibitor (ICPi) mono
and combination therapywas reported in 2%and 0.5%of pts. Themost commonly prescribed CRC
regimens post first ctDNA test were capecitabine (16%), FOLIRI +/- bevacizumab (15%, 13%),
tipiracil and trifluridine (15%), FOLFOX +/- bevacizumab (12%, 14%), 5-FU (11%), and regorafenib
(10%). Anti-EGFR mono and combination therapy was reported in 8% and 18% of pts post ctDNA
testing. ICPi mono and combination therapy was reported in 5% and 1% of pts. Conclusions:
Using a large and uniquely detailed clinical-genomic dataset, we produced results that replicate the
observed distribution of ctDNA identified mutations present in aCRC. This genomic information
combined with real-world clinical data provides valuable insights into the variety of longitudinal
treatments, including before and after comprehensive ctDNA genomic profiling, allowing for
detailed outcomes research, especially focused on precision oncology. Research Sponsor: Guar-
dant Health.

Gene Percentage of tests Most common alteration type

TP53 59% Missense (77%)
APC 52% Nonsense (67%)
KRAS 38% Missense (95%)
PIK3CA 19% Missense (81%)
BRAF 17% Missense (54%)
SMAD4 12% Missense (78%)
MET 10% CNG (44%)
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The pattern of brain metastasis in colorectal cancer: Efficacy of metastasectomy,
chemotherapy.

Suleyman Yasin Goksu, Muhammad Shaalan Beg, Aravind Sanjeevaiah, Emrah Gumusgoz, David Hsieh, Muhammet Ozer,
Amy Little Jones, Radhika Kainthla, Udit Verma, Salwan Al Mutar, Craig Olson, Javier Salgado Pogacnik, Nina Niu Sanford,
Syed Mohammad Ali Kazmi; University of Texas Southwestern Medical Center, Dallas, TX; Capital Health Regional Medical
Center, Trenton, NJ

Background: Colorectal cancer patients with brain metastases experience poor outcomes; how-
ever treatment strategies are understudied. In this study, we investigated the impact of different
treatments for colorectal cancer patients with brain metastases. Methods: We identified stage 4
colorectal adenocarcinoma patients with brain metastasis using the National Cancer Database
diagnosed between 2010 and 2015. Patients with unknown survival data, other histologies, and
multiple primary sites were excluded. Patients with and without brain metastasis were compared
using the Chi-square test. Kaplan-Meier method was performed to calculate univariable overall
survival (OS). We used the Cox regression model for multivariable analysis after adjusting by age,
race/ethnicity, comorbidity score, surgery, chemotherapy, and radiotherapy. Results: Among
75,901 patients with stage 4 colorectal adenocarcinoma, 1.6% had brain metastasis. Patients with
brain metastasis were more likely to have bone (23% vs. 5%, p, 0.001) and lung metastasis (52%
vs. 21%, p, 0.001), but less likely to have liver metastasis (56% vs. 72%, p, 0.001) compared to
patients without brain metastasis. Patients with brain metastasis had higher KRAS mutation rate
(54% vs. 43%, p , 0.001). Patients with brain metastasis were more likely to be age $ 50 years
(85% vs. 83%, p = 0.01), white race (76% vs. 71%, p = 0.001), and receive radiotherapy (63% vs.
12%, p , 0.001). Total 26.4% of patients with brain metastasis underwent metastasectomy, and
those patients had better OS compared to patients with non-metastasectomy (median OS 12 vs.
4months, p, 0.001). Median OS in all patients with brainmetastasis was 5.5months. Patients with
brainmetastasis who receivedmultiagent chemotherapy had improvedOS comparedwith patients
who received single-agent chemotherapy (mOS 13 vs. 6 months, p , 0.001). Patients with brain
metastasis who received brain radiotherapy had better OS (mOS 6.3 vs. 3.7 months, p = 0.005)
than those who did not. On multivariable analysis, metastasectomy (HR 0.65 95% CI [0.57-0.75])
and receipt of multiagent chemotherapy (HR 0.68 95% CI [0.54-0.86]) were associated with
favorable prognosis, but brain radiotherapy was not (HR 1.04 95% CI [0.91-1.19]). Conclusions:
Brain metastases are rare in colorectal cancer but portend poor survival. Lung and bone metas-
tases are found more frequently in these patients. Treatment with metastasectomy or multiagent
chemotherapy is associated with improved overall survival. Research Sponsor: None.
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Evaluating the clinical utility of universal screening to identify Lynch syndrome in stage III/III
colorectal cancer patients: A prospective observational study in Japan.

Yasuaki Yamamoto, Yuichiro Tsukada, Takeshi Kuwata, Motohiro Kojima, Yumie Hiraoka, Hiroya Taniguchi, Hideaki Bando,
Takahiro Yoshioka, Takeshi Sasaki, Yuji Nishizawa, Koji Ikeda, Kiwamu Akagi, Takayuki Yoshino, Masaaki Ito; Department of
Colorectal Surgery, National Cancer Center Hospital East, Kashiwa, Japan; Department of Pathology and Clinical
Laboratories, National Cancer Center Hospital East, Kashiwa, Japan; Division of Pathology, Exploratory Oncology Research
and Clinical Trial Center, National Cancer Center Hospital East, Kashiwa, Japan; Department of Gastroenterology and
Gastrointestinal Oncology, National Cancer Center Hospital East, Kashiwa, Japan; Aichi Cancer Center Hospital, Nagoya,
Japan; Division of Molecular Diagnosis and Cancer Prevention, Saitama Cancer Center, Saitama, Japan; National Cancer
Center Hospital East, Kashiwa, Japan

Background: Universal screening for Lynch syndrome (LS) by identifying deficient DNAmismatch
repair (MMR) in the tumor tissue of all new colorectal cancer (CRC) patients is widely accepted. The
population prevalence of LS is approximately 3% inWestern countries, whereas it is approximately
0.7% in Japan. In addition, the number of relatives diagnosed per proband is 3.6 in Western
countries, whereas there are even fewer diagnoses per proband in Japan. To address the issue of
LS remaining largely underdiagnosed in Japan, we prospectively evaluated the clinical utility of
universal screening of LS in CRC patients. Methods: From March 2016 to August 2019, all
consecutive new cases of stage II/III CRC underwent immunohistochemistry (IHC) screening
for MMR using MLH1, MSH2, MSH6, and PMS2 antibodies. The patients negative for both MLH1
and PMS2 (MLH1-/PMS2-) were subjected to reflex testing for BRAFV600Emutation. Patients with
both MLH1-/PMS2- and BRAF negative (cohort A, n = 14) and those with other IHC patterns (cohort
B, n = 13) were referred for genetic counseling (GC) and genetic testing (GT). Furthermore, relatives
of probands with confirmed LS were referred for GC/GT if they were willing. Results: Overall, 591
pts were enrolled in this study. Patient background were as follows: . 70 y/o, 35%; right-sided/
left-sided colon/rectum, 24%/24%/53%; and cStage II/III, 65%/35%. Of 591 patients, 40 (6.8%)
had MMR deficiency. Of 27 patients with MLH1-/PMS2-, 24 underwent BRAF reflex testing; only 10
of these patients tested positive for mutation. Of 27 patients recommended for GC, 25 were
referred for GC and 22 for GT, which revealed 12 LS cases (2%,mutation genes:MLH1/PMS2/MSH2;
4/2/6). The frequency of LS diagnosis with respect to patient background was as follows: . 70/
#70 y, 1.0/2.6%; right-sided/left-sided colon/rectum, 5.8/0/1.3%; and cStage II/III, 2.6/1.0%.
Interestingly, only 3 (25%) of 12 patients who underwent GC/GT in cohort A had LS compared
with 9 (90%) of 10 patients in cohort B (p= 0.004). Moreover, among 11 relatives of 5 families
who were willing to undergo GC/GT, six (55%) had LS, of whom two were first-degree relatives
(33%), one was a second-degree relative (50%), and three were third-degree relatives (100%).
Conclusions: This study showed that universal screening of LS in CRC patients is significantly
useful in Japan. Furthermore, implementing a reflex testing strategy demonstrated high adher-
ence to guidelines and the appropriateness of our referrals for GC/GT. Research Sponsor: None.
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Characteristics and outcomes for fecal occult blood test (FOBT) screen detected (SD) versus
non-screen detected (NSD) colorectal cancer (CRC).

Shehara Ramyalini Mendis, Sumitra S Ananda, Wei Hong, Ian Faragher, Matthew Croxford, Ian Jones, Malcolm Steel,
Azim Jalali, Grace Gard, Yat Hang To, Margaret Lee, Suzanne Kosmider, Rachel Wong, Jeanne Tie, Peter Gibbs; Walter & Eliza
Hall Institute of Medical Research, Melbourne, Australia; Department of Colorectal Surgery, Western Health, Melbourne,
Australia; Department of Colorectal Surgery, Royal Melbourne Hospital, Melbourne, Australia; Department of Colorectal
Surgery, Eastern Health, Melbourne, Australia; Personalised Oncology Division, Walter & Eliza Hall Institute of Medical
Research, Melbourne, VIC, Australia; Department of Medical Oncology, Eastern Health, Melbourne, Australia; Department of
Medical Oncology, Western Health, Melbourne, VIC, Australia; Eastern Health, Melbourne, Australia; Department of Medical
Oncology, Western Health, Melbourne, Australia

Background: FOBT based screening for CRC has been shown in multiple studies to reduce CRC
mortality. Beyond the well described earlier stage at diagnosis, other characteristics of SD cancers
have not been well studied. Since 2006 Australians aged 50-74 have regularly been mailed an
immunochemical FOBT via the National Bowel Cancer Screening Program (NBCSP), with partic-
ipation rate stable around 40%.Methods: To explore patient (pt), tumour, treatment and outcome
data for SD compared to NSD, we examined a multi-site CRC database where prospectively
collected data includes method of detection. Categories include SD via the NBCSP, cases that were
symptomatic or incidentally found on imaging (NSD), and cases detected by screening outside the
NBCSP (OSD). High risk features for Australian Clinicopathological Staging System (ACPS) Stage B
included emergency presentation, T4, lymphovascular invasion and ,12 lymph nodes examined.
Results: Of 6969 registry pts diagnosed 06/2006–06/2020, 4107 (59%) were aged 50-74,
including 473 (12%) SD, 3228 (79%) NSD and 406 (10%) OSD. SD versus NSD pts were younger
(mean 62.4 v 64.2 years), had better ASA score (ASA 1-2: 79% v 66%, Odds Ratio [OR] 1.9,
p,0.001), earlier stage at diagnosis (ACPS A/B/C/D = 38%/21%/28%/5% v 17%/29%/26%/21%,
p,0.001), were more often left-sided (41% v 33%, OR 1.44, p,0.001) but less frequently located in
the rectum (28% v 36% OR 0.70, p=0.001). There was no difference by gender. SD tumors were
more often well/moderately differentiated (76% v 66%, OR 1.65, p,0.001) and less often mu-
cinous (16% v 20%, OR 0.66, p=0.002). SD stage A tumours were more often T1 (66% v 43%, OR
0.36, p,0.001). SD stage B tumours were more often T3 (92% v 85%, OR 0.43, p=0.033), and had
fewer high risk features (60% v 49%, OR 0.64, p=0.036). SD stage C pts had a similar rate of N2
disease (25% v 31%, p=0.20), but more often received adjuvant chemotherapy (96% v 86%, OR
3.6, p=0.002). De novo stage D and relapsed SD pts more often underwent metastatic resection
(46% v 25%, OR 2.6, p,0.001). Relapse free survival (RFS) in stage A-C, progression free survival
in stage D (PFS), and overall survival (OS) was superior for SD and is in Table. Conclusions: We
show for the first time to our knowledge that SD CRCs have many distinct and favourable
prognostic features that appear to be driving favourable stage based outcomes when compared
to NSD patients. This prognostic data could inform adjuvant therapy decision making and sur-
veillance strategies for SD CRC. Research Sponsor: None.

ACPS
Stage

RFS/PFS Hazard Ratio for SD v
NSD

(95% CI, p value)

OS Hazard Ratio for SD v
NSD

(95% CI, p value)
5-yr OS SD v

NSD

A 0.35
(0.11-1.13, 0.079)

0.37
(0.11-1.22, 0.10)

97% v 93%

B 0.13
(0.02-0.92, 0.041)

0.15
(0.02-1.09, 0.062)

97% v 89%

C 0.33
(0.16-0.68, 0.002)

0.40
(0.19-0.80, 0.010)

90% v 77%

D 0.38
(0.12-1.21, 0.10)

0.40
(0.20-0.77, 0.006)

45% v 14%

All Stages 0.23
(0.14-0.39, ,0.001)

0.22
(0.14-0.34, ,0.001)

91% v 70%
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Evaluation of a sensitive blood test for the detection of colorectal advanced adenomas in a
prospective cohort using a multiomics approach.

Jimmy Lin, Eric Ariazi, Michael Dzamba, Teng-Kuei Hsu, Steven Kothen-Hill, Kang Li, Tzu-Yu Liu, Shivani Mahajan,
Krishnan K Palaniappan, Amit Pasupathy, Alina Polonskaia, John St. John, Dan Steiger, Peter Ulz, Irving Wang,
Jiajie Xiao, Rui Yang, Girish Putcha, Aasma Shaukat, MD, MPH; Freenome, South San Francisco, CA; University of Minnesota,
Minneapolis, MN

Background: Blood-based screening tests for colorectal cancer (CRC) with high sensitivity and
specificity are needed to improve adherence, facilitate early detection, and ultimately reduce
mortality from CRC. Current stool-based tests have a sensitivity of 24-42% for colorectal
advanced adenomas (AAs), while blood tests that rely on tumor-derived cell-free DNA (cfDNA)
methylation signatures have shown limited sensitivity for AAs. Here we demonstrate the ability to
detect AAs from blood using a multiomics test that incorporates both tumor- and immune-derived
signatures, and compare it to the performance of a cfDNA methylation-only test. Methods:
Participants enrolled in a prospective study (NCT03688906) were included in this analysis.
The multiomics test includes signatures for cell-free nucleic acids based on next-generation
sequencing, and for plasma proteins based on high-throughput multiplexed assays. Signatures
are integrated computationally with a combination of convolutional neural networks and regu-
larized logistic regression. We compared themultiomics test with one based on cfDNAmethylation
only. Results: This sub-study included 542 participants (AA: n = 122; colonoscopy-confirmed
negative controls: n = 420). Participants with AA were 56%male with a mean age of 63 years, and
colonoscopy-confirmed negative controls were 54% male with a mean age of 61 years. The
multiomics test achieved a sensitivity of 41% (n =50/122, 95%CI 34-48%) at 90%specificity (377/
420). By contrast, the cfDNA methylation-only test achieved a sensitivity of 20% (24/122, 95% CI
15-25%) at 91% specificity (383/420). Performance was also analyzed by histological subtype and
location, and superiority of the multiomics test to the cfDNA-methylation-only test was consis-
tently observed. Conclusions: A novel multiomics blood test can detect colorectal AAs at a
sensitivity and specificity comparable to existing stool-based tests. Combining signatures from
both tumor- and immune-derived sources resulted in AA sensitivity greater than that of cfDNA-
methylation alone. Research Sponsor: None.
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The clinical and molecular characteristics of patients with personal or family history of
gastrointestinal malignancies/polyposis and checkpoint kinase 2 (CHEK2) mutations.

Sana Ozair, Cassandra Gurganus, Veena Krishnan, Gideon T Dosunmu, Delmer Alfredo Montoya Motino, Leander Grimm,
Thuy Phung, Jessa Blount, Cindy Nelson, Moh’d M. Khushman; University of South Alabama, Mobile, AL; University of South
Alabama Medical Center, Mobile, AL; Circulogene Inc, Birmingham, AL; University of South Alabama Mitchell Cancer Institute,
Mobile, AL; Medical Oncology, The University of South Alabama, Mitchell Cancer Institute, Mobile, AL

Background: Checkpoint Kinase 2 (CHEK 2) encodes the protein CHK2, a serine/threonine kinase
involved in pathways that conduct DNA repair as well as apoptosis in response to initial DNA
damage. Germline mutations in the CHEK2 gene are associated with several malignancies such as
colon, breast, stomach, prostate, kidney, thyroid and soft tissue cancers. Here, we describe the
clinical andmolecular characteristics of patients with personal or family history of gastrointestinal
(GI) malignancies/polyposis and CHEK2 gene mutations. Methods: This is an IRB-approved ret-
rospective chart-review study. Between 2016 and 2020, 1011 unique genetic counseling visits were
conducted. Germline testing was recommended by a certified genetic counselor if medically
necessary. All patients with a germline CHEK2 mutation were identified (N = 16). Patients with a
CHEK2 mutation and personal and family history of GI malignancies/polyposis were further
explored and their clinical and molecualr characteristics are summarized. Results: The reasons
for referral to the Cancer Genetics Counseling Services in patients with pathogenic CHEK2
mutations were personal history of colon cancer (N = 3) and family history of colon cancer (N
= 4). One patient with the CHEK2 c.1100delC mutation had a personal history of juvenile polyposis
syndrome and a family history of colon cancer. In our cohort, 11 out of 16 (69%) patients had a
CHEK2 mutation and personal or family history of GI malignancies/polyposis. The median age was
57 years old (25-80). Six (55%) patients were males. All (100%) patients were Caucasians. Seven
(64%) patients had a pathogenic germline CHEK2 mutation and 4 (36%) patients had a variant of
unknown significance (VUS). Among patients with pathogenic germline CHEK2mutations (N = 7), 5
(72%) patients had CHEK2 c.1100delC mutation, 1 (14%) patient had CHEK2 c.190G . A mutation
and 1 (14%) patient had CHEK2 c.470T. Cmutation. The CHEK2 VUSmutations seen in our cohort
were CHEK2 c.539G . A, CHEK2 p.V395L, CHEK2 gain of exons 3-15 and CHEK2 c.1421G . A
mutations. Conclusions: All patients in our cohort with CHEK2 mutations were Caucasians. The
majority of our patients (69%) had an underlying personal or family history of GI malignancies/
polyposis. In patients with personal or family history of GI malignancies/polyposis and CHEK2
mutation, 64% were found to have pathogenic CHEK2 mutations. The most common diagnosed
CHEK2 mutation in our cohort was CHEK2 c.1100delC mutation. Research Sponsor: None.
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Second primary cancers in patients with sporadic deficient mismatch repair (dMMR) colorectal
cancer (CRC).

Ayman Alidina, Lara Rachel Lipton, Lucy Gately, Iain Skinner, Shehara Ramyalini Mendis, Wei Hong, Catherine Dunn, Jin Cho,
Yat Hang To, Malcolm Steel, Ian Jones, Margaret Lee, Jeanne Tie, Suzanne Kosmider, Rachel Wong, Justin Yeung, Peter Gibbs;
Western Health, Melbourne, VIC, Australia; Western Health, Melbourne, Australia; The University of Melbourne, Parkville,
Australia; Western Hospital, Melbourne, Australia; Walter & Eliza Hall Institute of Medical Research, Melbourne, Australia;
VMOTP, Melbourne, Australia; Peter MacCallum Cancer Centre, Parkville, Australia; Department of Colorectal Surgery,
Eastern Health, Melbourne, Australia; Department of Colorectal Surgery, Royal Melbourne Hospital, Melbourne, Australia;
Department of Medical Oncology, Western Health, Melbourne, Australia; Department of Medical Oncology, Western Health,
Melbourne, VIC, Australia; Western Health, Footscray, Australia; Royal Melbourne Hospital, Melbourne, Australia

Background: Patients with hereditary non polyposis colorectal cancer (HNPCC) diagnosed with
CRC have an elevated risk of a second primary CRC (SPCRC) and of rapid primary cancer
development. This informs both initial surgical approach and endoscopic surveillance intervals.
A feature of HNPCC is dMMR, also found in 15%of sporadic CRC, where the risk of SPCRC has yet to
be defined. Methods: We examined a multi-site comprehensive CRC database (Melbourne,
Australia), where prospectively collected data includes family history (includingHNPCC), histology,
surgery performed and incidence of second primary cancer. Sporadic dMMR included any case
with a BRAF V600Emutation, confirmed hypermethylation, negative germline testing, or age over
60 years. We explored the incidence and timing of SPCRC in patients with early stage sporadic
dMMR (or MSI-H) versus pMMR cancers. Results: From February 2004 to December 2019, 7442
patients diagnosed with stage I-III CRC were recorded. MMR status was known in 4079 (54.8%),
including 714 with dMMR colorectal cancer (17.4%) of which 575 (14.6%) were deemed sporadic
dMMR. Sporadic dMMR patients were older (mean 76.2 years vs 65.9 years, p = , 0.001), more
likely to be female (65.2% vs 42%, p =, 0.001) and have a right sided primary (80.9% vs 32.8%, p
= , 0.001), compared to patients with pMMR CRC. A SPCRC was diagnosed in 11/575 patients
(1.91%) with sporadic dMMR CRC versus 27/3365 (0.83%) patients with pMMR CRC (HR = 2.57,
95% CI 1.28 - 5.17, p = 0.008). Median time to SPCRC was 1.13 years vs 2.38 years (p = 0.49). The
SPCRC diagnosed in sporadic dMMR CRC vs pMMR CRC were more likely to be dMMR ((72.7%) vs
(25.9%), p = 0.03), but a similar number were stage I or II ((81.8%) vs (81.5%)) and a similar number
were surveillance detected ((72.7%) vs (77.8%). Conclusions: Patients with sporadic dMMR
appear to have a significantly elevated risk of SPCRC compared to the pMMR population and
were diagnosed at a shorter interval. The SPCRC is also more likely to also be dMMR. Increased
colonoscopic surveillance of patients presenting with an initial sporadic dMMR cancer should be
considered where clinically appropriate. Research Sponsor: None.
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The clinical and molecular characteristics of patients with personal history of colorectal cancer
evaluated by cancer genetics counseling services.

Veena Krishnan, Cassandra Gurganus, Delmer Alfredo Montoya Motino, Gideon T Dosunmu, Sana Ozair, Leander Grimm,
Thuy Phung, Jessa Blount, Cindy Nelson, Jamie Rich, Moh’d M. Khushman; University of South Alabama, Mobile, AL;
University of South Alabama Medical Center, Mobile, AL; Circulogene Inc, Birmingham, AL; University of South Alabama
Mitchell Cancer Institute, Mobile, AL; Medical Oncology, The University of South Alabama, Mitchell Cancer Institute, Mobile,
AL

Background: Genetic susceptibility to colorectal cancer (CRC) include well-defined hereditary
syndromes such as Lynch Syndrome, Familial Adenomatous Polyposis syndrome (FAP), MUTYH-
Associated Polyposis syndrome (MAP) and other less common syndromes. National Comprehen-
sive Cancer Network (NCCN) guidelines recommend that individuals meeting certain criteria have
detailed risk assessment and potential genetic testing. Here, we describe the clinical andmolecular
characteristics of patients with personal history of CRC evaluated by cancer genetics counseling
services. Methods: This is an IRB-approved retrospective chart-review study. Between 2016 and
2020, 1011 unique genetic counseling visits were conducted. Germline testing was recommended
by a certified genetic counselor if medically necessary. All patients with a personal history of CRC
were identified (N = 52) and their clinical andmolecular characteristics were summarized.Results:
The median age is 50 years-old (29-82). Thirty-five (67%) patients were females. Caucasians,
African Americans and other ethnic backgrounds represented 75%, 19% and 6% respectively. The
primary tumor location was in the right colon, left colon and rectum in 29%, 37% and 27% of our
cohort respectively. In 7%, the primary location of the tumor was not available. In our cohort, 11 out
of 52 (21%) patients had a pathogenic germline mutation and 9 patients (17%) had a germline
variant of unknown significance (VUS). Among patients with pathogenic germline mutations (N =
11), 4 patients hadMSH2mutations (MSH2 c.1759+1G.A, MSH2 c. 1687dupT, MSH2 c.1861C. T and
MSH2 c.811_814delTCTG), 1 patient had a MSH6mutation (MSH6 c.1012A. T), 1 patient had a PMS2
mutation (PMS2 c.2182_2184delACTinsG), 3 patients had CHEK2mutations (CHEK2 c.1100delC and
CHEK2 c.470T . C (p.I157T)), 2 patients had MUTYH mutations (MUTYH c.1187G . A and MUTYH
c.536A. G) and 1 patient had a BRCA2mutation (BRCA2 c.2808_2811delACAA). One patient had a
CHEK2 and a MUTYH mutation. The VUS mutations in our cohort were POLE c.1645T . C, POLE
c.5480C. T, c.2999G.A, MLH1 c.1628A.G, CTNNA1 c.503G.A, MSH2 c.128A.G, NBN c.16C.
T, ATM c.6537T . G and AXIN2, BRCA1, NTHL1 mutations. Conclusions: In our cohort of patients
with personal history of CRC, the majority of patients (62%) had negative germline testing. An
underlying pathogenic germline mutation and VUS were identified in 21% and 17% of the patients
respectively. Lynch Syndromewas themost commonly diagnosed hereditary CRC syndromewith 6
out of 11 patients found to have MMR germline mutations. Other pathogenic mutations were
identified in the CHEK2, MUTYH and BRCA2 genes. Research Sponsor: None.
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Germline testing of patients with personal history of colorectal polyposis by cancer genetics
counseling services.

Gideon T Dosunmu, Cassandra Gurganus, Veena Krishnan, Delmer Alfredo Montoya Motino, Sana Ozair, Leander Grimm,
Thuy Phung, Jessa Blount, Cindy Nelson, Jamie Rich, Mohd Khushman; University of South Alabama Medical Center, Mobile,
AL; University of South Alabama, Mobile, AL; Circulogene Inc, Birmingham, AL; University of South Alabama Mitchell Cancer
Institute, Mobile, AL; Mitchell Cancer Institute, Mobile, AR

Background: National Comprehensive Cancer Network (NCCN) guidelines recommend that indi-
viduals with.10 adenomatous polyps,$2 hamartomatous polyps, or$5 serrated polyps proximal
to the sigmoid colon have detailed risk assessment and potential genetic testing to rule out
polyposis syndrome. Here, we describe germline testing of patients with a personal history of
colorectal polyposis by Cancer Genetics Counseling Services. Methods: This is an IRB-approved
retrospective chart-review study. Between 2016 and 2020, 1011 unique genetic counseling visits
were conducted. Germline testing was recommended by a certified genetic counselor if medically
necessary. All patients with a personal history of colorectal polyposis were identified (N=20) and
their germline testing results were summarized. Results: The reasons for referral to the Cancer
Genetics Counseling Services were personal history of .10 adenomatous polyps (N=13), personal
and family history of colorectal polyposis (N=3), personal history of juvenile colorectal polyps
(N=3) or personal history of $2 hamartomatous polyps (N=1). The median age is 58 years-old (1-
84). Ten (50%) patients were females. Caucasians, African Americans and other ethnic back-
grounds represented 80%, 10% and 10% respectively. In our cohort, 6 out of 20 (30%) patients
had a pathogenic germline mutation, 5 (25%) patients had variant of unknown significance (VUS)
and 9 (45%) patients had negative testing. Among patients with pathogenic germline mutations, 3
patients had a pathogenic APC mutation (APC c.1659G.A, APC c.2802C.A and APC c.1643dupT)
and were diagnosed with Familial Adenomatous Polyposis (FAP). One patient had 2 pathogenic
MUTYHmutations (MUTYH c.536A.GandMUTYH c.1187G.A) andwas diagnosedwith One patient
had a pathogenic PTEN c.634+5G.A mutation and was diagnosed with PTEN Hamartoma Tumor
Syndrome. Among the 3 patients with a personal history of juvenile colorectal polyps, one patient
had a CHEK2 c.190G.A mutation while the other two had negative genetic test results. The VUS
mutations in our cohort were MRE11A c.826C.T, BLM c.3478T.C, BRCA2 c.2519T.C, CHEK2
p.V395L and CTNNA1 c.392dupT. Conclusions: In our cohort of patients with personal history of
colorectal polyposis, the majority of patients (45%) had negative germline testing. An underlying
pathogenic germline mutation and VUS were identified in 30% and 25% of the patients, respec-
tively. FAP Syndrome was the most commonly diagnosed hereditary polyposis syndrome with 3
patients found to have APC germlinemutations. Other pathogenic mutations were identified in the
MUTYH, PTEN and CHEK2 genes. Patients with MUTYH and PTEN mutations were diagnosed with
MAP and PTEN Hamartoma Tumor Syndromes respectively. Research Sponsor: None.
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Predictors of uptake of aspirin (ASA) chemoprevention in Lynch syndrome (LS).

Michael J. Hall, Margie Clapper, Wen-Chi J Chang, Yana Chertock, Minhhuyen J Nguyen; Fox Chase Cancer Center,
Philadelphia, PA

Background: Substantial data support efficacy of ASA in colorectal adenoma and cancer (CRC)
chemoprevention. In 2011, the CaPP2 Phase 3 trial showed benefit of 600 mg ASA daily for
prevention of LS-associated CRC (HR 0.41,p=0.02) in persons w/ASA adherence .2 yrs. Anec-
dotally, uptake of ASA by LS pts has been low, but few data exist. We examined uptake and
predictors of ASA chemoprevention among LS pts receiving follow-up at our center since 2011.
Methods: Pts evaluated by Fox Chase’s Risk Assessment Program receive in-person medical
recommendations and written information about cancer (CA) preventionmeasures including ASA.
Medical records of 127 LS pts were retrospectively reviewed. Demographics, gene affected,
personal Hx of CA, ASA use, and ASA dose were collected. Majority (94.5%) of cohort had
documentation of ongoing LS endoscopic screening at our center—only 3.2% had no recent follow-
up (past 3 yrs) and 2.4% had recently died (past 3 yrs). Chi-square tests and multivariable logistic
regression were used in analyses. Results: Overall 24.4% (31/127) of pts reported ASA use for
chemoprevention (see Table). Nearly half (48.4%) of ASA users took 81 mg ASA daily, and only
22.6% reported taking.600 mg ASA daily. ASA use was associated with older age,MLH1/MSH2+
vs MSH6/PMS2+, and personal Hx of CRC. In the multivariable logistic model, older age (OR 2.80,
p=0.04) and MLH1/MSH2+ (OR 2.64,p=0.07) were significant and borderline significant, respec-
tively. Adding race/ethnicity and gender strengthened the effect of age.60 (OR 3.11, p=0.03), and
improved fit (pseudoR2=16.8%).Conclusions:Uptake of ASA chemoprevention by LS pts is overall
modest, but older age is associated with ASA uptake for chemoprevention. Among ASA users,
fewer than 1 in 4 take the 600 mg daily dose shown effective in CaPP2. Confirmatory trials as well
as efforts to elucidate barriers to ASA chemoprevention in LS are needed. Research Sponsor:
None.

Univariate and multivariate predictors of aspirin uptake (n=127).

Univariate
N Total
(%)

ASA use
(%) p

Age
<40 28(22.1) 2(7.1) 0.004
>40-60 51(40.2) 10(19.6)
>60 48(37.8) 19(39.6)
Sex
F 89(70.1) 18(20.2) 0.09
M 38(29.9) 13(34.2)
Race/ethnicity
Non-White and/or Hispanic 4(4.2) 4(12.9) 0.08
White non-Hispanic 92(95.8) 27(87.1)
MMR gene
MLH1 23(18.1) 8(34.8) 0.134A

MSH2 54(42.5) 16(19.6)
MSH6 29(22.8) 3(10.3) 0.03B

PMS2 21(16.6) 4(19.1)
Personal Hx of CRC
N 90(70.9) 15(16.7) 0.002
Y 37(29.1) 16(42.3)
Personal Hx of non-CRC LS-associated CA (those with
history of CRC excluded)

N 57 (63.3) 7 (12.3) 0.14
Y 33 (36.7) 8 (24.2)

OR 95% CI p
Multivariable logistic model
Age <40 0.33 0.06-1.77 0.20
Age >40 & <60 referent
Age >60 3.11 1.15-8.38 0.03
Personal hx of CRC 1.67 0.61-4.57 0.32
F sex 0.55 0.20-1.55 0.26
MLH1/MSH2 carrier (vs MSH6/PMS2) 2.59 0.89-7.58 0.08
Non-White/Non-Hispanic race/ethnicity 2.85 0.59-13.74 0.19
PseudoR2 (fit): 16.8% of variability explained

A: p compares ASA use in all 4 genes B: p compares ASA use in MLH1+MSH2 vs MSH6+PMS2
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Development and clinical validation of a blood test for early detection of colorectal adenomas
and cancer.

Shai Friedland, Jennifer Y. Pan, Drew Watson, Yu Chen, Ashish Nimgaonkar, Zulfiqar Gulzar, Pratyush Gupta, Alex Atkins,
Jr-Ming Lai, Ben Hsieh, Stephen Su, Iris Ciu, Ploy Setthasap, John Sninsky, Rui Mei; Stanford University Medical Center
Gastroenterology and Hepatology, Stanford, CA; Stanford University School of Medicine, Palo Alto, CA; Cell Works Group, Inc.,
South San Francisco, CA; VA Palo Alto Health Care System, Palo Alto, CA; The Johns Hopkins Hospital, Baltimore, MD; CellMax
Life, Sunnyvale, CA

Background: Many of the 50,000 annual colorectal cancer (CRC) deaths can be attributed to 1/3
eligible Americans not following screening guidelines or approximately 1/2 of the population not
adherent to the follow-up post-polypectomy guidelines. The new understanding of the natural
history and shared etiology of adenomas and CRC inform integration of clinically relevant
biomarkers. The two objectives of CRC screening and surveillance are early detection to improve
survival and prevention of CRC through removal of adenomas using colonoscopy. Adenomas
account for 98% of actionable colonoscopies. Stool tests have low sensitivity for advanced
adenomas (AA, 24-42%). Methods: A prospective, blinded study was conducted at the VA Palo
Alto Health Care System. Patients had blood drawn prior to colonoscopy. The test analyzes two
biomarkers: circulating gastrointestinal epithelial cells and somaticmutations of cell-free DNA. The
probability of advanced neoplasia was obtained by ordinal/nominal logistic regression methods
together with SEER-incidence rate and prior history of AA on a training set of 346 subjects. The
cutpoint for the quantitative score was fixed and the remaining 112 subjects were tested. Results:
Interim results for 458 patients with no prior diagnosis of colorectal cancer (CRC) are presented.
The cohort included both screening (239) and surveillance (219) subjects. Indications for colo-
noscopywere 86%asymptomatic and 14%with symptoms or positive-FIT. Balanced distribution of
roughly 3/4th subjects in each disease category were randomly selected for training and algorithm
development and the remaining 1/4th subjects were used for validation. A cutpoint was selected to
obtain a test specificity (non-neoplastic finding or negative colonoscopy) of 90% resulting in a
sensitivity of 100% and 80.0% for detection of CRC and advanced neoplasia (AN = CRC+AA),
respectively, on the training subjects. The area under the ROC curve is 0.91. Validation using the
fixed cutpoint and 112 test subjects achieved 91.4% specificity and 100% and 75.0% sensitivity for
CRC and AN. Conclusions: This blood test has high sensitivity for colorectal advanced neoplasia
while retaining high specificity. The quantitative nature of the score has the potential to enable
stratification of patients for screening or post-polypectomy surveillance colonoscopy. Research
Sponsor: CellMax Life.

Study Results

# Sub-
ject

Training
# Subject
Validation

Training
N = 346

Validation
N = 112

Screening/Surveillance 176/170 63/49
Sensitivity (95% CI)

CRC 10 4 100%
(72.3-
100)

100%
(51.0-100)

AA
Adenomas ‡ 1cm, high grade dysplasia, > =
25% villous

50 16 76.0%
(62.6-
85.7)

68.8%
(44.4-85.8)

Nonadv Adenoma 168 57 48.8%
(41.4-
56.3)

54.4%
(41.6-66.6)

Advan Neoplasia
(CRC+AA)

60 20 80.0%
(68.2-
88.2)

75.0%
(53.1-88.8)

Specificity (95% CI)
All Negative (non-neoplastic finding + neg-
ative colonoscopy)

118 35 90.7%
(84.1-
94.7)

91.4%
(77.6-97.0)
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Evaluating adherence to post-treatment follow-up of colorectal cancer at a reference center in
Mexico: A retrospective analysis.

Jorge Humberto Hernandez-Felix, Mónica Isabel Meneses Medina, Mauricio Rivera Aguilar, Ana Karen Valenzuela,
Vanessa Rosas Rosas Camargo, Alberto Cedro-Tanda, Fidel David Huitzil Melendez; Universidad Autonoma de Coahuila,
Torreon, Mexico; Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubirán, Mexico, DF, Mexico; Facultad de
Medicina, Universidad Autónoma de Coahuila Unidad Torreon, Torreon, CU, Mexico; Instituto Nacional de Ciencias Médicas y
Nutrición Salvador Zubirán, Mexico City, DF, Mexico; UNAM, Mexico DF, Mexico

Background: Adequate post-treatment surveillance for colorectal cancer (CRC) is recommended
by all major societies with the intention to improve overall survival. However, compliance is
variable and has not been studied in our country. Our aim was to evaluate the adherence to post-
treatment surveillance NCCN guidelines for CRC at our Institution in Mexico City. Methods: We
retrospectively reviewed charts from patients with stage I-III CRC who were diagnosed between
January 2014 and December 2016. Adherence to surveillance was evaluated for the first 3 years
after completion of oncologic treatment or until recurrence, whichever came first. We used an
adherence composite definition previously defined by Cooper et al, where adequate compliance
with guidelines was considered if patients had $2 physician visits per year for 3 years, $2 CEA
tests per year for 2 years, and at least one colonoscopy in the 3-years surveillance period.Results:
We included 90 patients. Mean age at diagnosis was 626 12.5 years, 53% (n=48) were male, 68%
(n=62) had colon cancer and 31% (n=28) rectal cancer. According to AJCC7 19% (n=17) were Stage
I, 39% (n=35) II, and 42%(n=38) III. Median score for Charslon index at diagnosis was 4 (IQR 3-6).
Results of follow-up adherence are presented in Table. Just 12% (n=11) of patients had a PET/CT or
any other non-indicated imaging study for surveillance. Recurrence rate at the 3rd year of
surveillance was 6.6% (n=6). A bivariate analysis was performed to find clinical and demographic
factors associated to adherence and individual components of surveillance, we did not find any
significative association. Conclusions: At our institution compliance with follow-up guidelines for
CRC is good and higher than reported by other centers, though individual components have a
decreasing trend in adherence every year. This could be explained because in our Institution cancer
surveillance is performed by a medical oncologist. The main limitation of our study is that it
involves an individual reference center in Mexico; thus, extrapolating data may not be feasible.
Research Sponsor: None.

Surveillance Year
1

n=90 (%)
2

n=86 (%)
3

n=84 (%)
3y Overall
n=90 (%)

Medical Visits1 82 (91.1) 71 (77.8) 61 (72.6) 63 (70)
CEA1 77 (85.6) 67 (74.4) 53 (58.9) 53 (58.9)
Colonoscopy2 79 (87.8) NA NA 83 (92.2)
TC3 62 (68.9) 55 (61.1) 49 (54.4) 33 (36.7)
Composite adherence NA NA NA 49 (54.4)

1: $2 per year 2: Done between 6-18 months after surveillance started 3: $1 per year
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Examining patterns of and reasons for delays to treatment in colon cancer.

Ali Kalam, Vanessa Arientyl, Jacob B Schriner, Adam Kopp, Patricia Friedmann, Jiyue Qin, Haejin In; Albert Einstein College of
Medicine, Bronx, NY; Department of Surgery, Montefiore Medical Center, Bronx, NY; Montefiore Medical Center, Albert
Einstein College of Medicine, Bronx, NY; Department of Epidemiology and Population Health, Albert Einstein College of
Medicine, Bronx, NY; Department of Surgery, Montefiore Medical Center, New York, NY

Background: Delays in colon cancer (CC) treatment can impact patient outcomes. Detailed
examination into the patterns and reasons for delay in the diagnostic and pre-treatment work
up are understudied, hindering the development of strategies to improve timeliness of care.
Methods: CC patients diagnosed at an urban academic institution in 2018 were investigated. Chart
review yielded presentation location, diagnostic-work up, treatment and patient characteristics.
Time between presentation to the healthcare provider to treatment initiation of $ 60 days was
considered a delay (Total_Delay). Total time further examined as 3 phases: presentation to
diagnosis (PtoD), diagnosis to staging completion (DtoS), and staging completion to treatment
(StoT). Delays for each phase was defined as $ 30 days. Total_Lt60d vs non-Total_Ge60d were
compared. A logistic regression model was used to calculate odds ratio (OR) and 95% confidence
intervals (CI) to identify associations with Total_Ge60d. Results: Among 121 CC patients, the
median time and interquartile range (IQR) between presentation and treatment initiation was 29
(IQR 8, 53) days. Total_Delay occurred in 21% of patients. The median time between presentation
and treatment and interquartile range (IQR) for Total_Delaywas 106 (IQR 82, 162) and 16 (IQR 6, 39)
for non-Total_Delay. Age, sex, race, and comorbidities were similar between Total_Delay and non-
Total_Delay. Total_Delay patients were generally more functionally independent (92% vs 74%,
p , .06), presented to locations other than the emergency department (64% vs 42%, p , .075)
and were less likely to have hospital admission work-up (20% vs 60%, p, .001) compared to non-
Total_Delay. The logistic model showed that Total_Delay is associated with non-hospital work-up
(OR 8.3, 95% CI 1.9-45.3), adjusting for comorbidities, symptoms, functional status, cancer
severity, and insurance. Delays similarly occurred in all three phases for Total_Delay patients;
48%had delay during PtoD, 60%during DtoS, and 48%during StoT. Themost common reason for
delay by phase was the following; in the PtoD phase, 5 of 11 (46%) was due to obtaining endoscopy,
in DtoS and StoT, 6 of 15 (40%) and 5 of 11 (46%), respectively, was in getting outpatient specialty
appointments. Delays due to patient factors (PtoD 18%, DtoS 27%, StoT 28%) were less frequent.
Conclusions: Delays to treatment for CC are largely driven by health systems delays. Bundling of
diagnostic evaluation and pre-treatment that mimics work-up during a hospital admission may
overcome delays in cancer care. Research Sponsor: None.
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Adherence to clinical practice guidelines for adjuvant chemotherapy for colorectal cancer in
Uruguay: A population-based study.

Santiago Fontes, Ana Maŕın-Jiménez, Megan Berry, Mauricio Cuello, Juan Carlos Sánchez, Graciela Reyes,
Gabriel David Krygier; Servicio de Oncoloǵıa Cĺınica, Hospital De Cĺınicas, Universidad de la República, Montevideo,
Uruguay; Quantitative Methods for the Economics and Enterprise, University of Granada, Granada, Spain; Facultad de
Medicina, Universidad de Granada, Granada, Spain; Instituto Nacional del Cáncer, Montevideo, Uruguay; Faculty of Health
Sciences, University of Granada, Granada, Spain

Background: Despite surgery, the 5-year risk of systemic recurrence of colorectal cancer (CRC) in
the absence of any further therapy is approximately 50% for those with lymph node involvement
and 20 ─ 30 % if the lymph nodes are negative. Adjuvant chemotherapy contributes to improved
disease-free and overall survival for node-positive (stage III) or high-risk node negative (stage IIB)
colon cancer. Similar benefits are observed for adjuvant chemoradiotherapy in rectal cancer.
Previous research shows varied rates of adherence to published adjuvant chemotherapy Clinical
Practice Guidelines (CPGs) for CRC, although population-based data is scarce. Purpose: The aim of
this analysis was to assess adherence rates to adjuvant chemotherapy prescriptionwithin 16 weeks
of surgery according to local and international CPGs for CRC patients treated with curative intent
between 2008 and 2019 at the Uruguayan National Cancer Institute. Data regarding factors
associated with chemotherapy receipt beyond 16 weeks from surgery and chemotherapy non
receipt was also retrieved and analysed. Methods: We retrospectively reviewed medical and
pathology reports of 833 patients diagnosed with CRC at our institution. Patients with stages IIB or
III CRCwho underwent curative-intent surgery were identified and included in the present analysis.
A 16-week benchmark timeline for treatment initiation from date of surgery was considered.
Fisher’s exact test was used to determine factors independently associated with receipt of
chemotherapy and meeting the 16-week benchmark (p 0.05). Results: A total of 400 patients
were identified of which 72% had peritoneal colorectal tumors and 28% had sub-peritoneal rectal
tumors. Approximately 70% of the latter group received neoadjuvant chemo-radiotherapy. Con-
sidering the total cohort, 61% received adjuvant chemotherapy. Factors predicting chemotherapy
receipt in the peritoneal colorectal group were age# 70 and stage III disease. In the sub-peritoneal
rectal group no significant effect was found. The 16-week benchmarkwasmet in 72% (175) of those
receiving chemotherapy and 70.6% (167) completed 6 months of systemic adjuvant treatment. A
total of 156 patients (39%) did not receive adjuvant chemotherapy. The factors predicting
chemotherapy non receipt were age . 70 and stage IIB in the peritoneal colorectal group.
Conclusions: This analysis of adherence to CPGs identified several factors associated with
chemotherapy non receipt and chemotherapy receipt outside of timeline benchmarks from date
of curative-intent surgery in Montevideo, Uruguay. The two main factors significantly associated
with chemotherapy non receipt were advanced age and lower disease stage. To our knowledge, our
data is the first to elucidate these specific factors in the Uruguayan CRC patient population.
Research Sponsor: None.
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Clinician perspectives on preemptive pharmacogenetic testing to guide chemotherapy dosing in
patients with gastrointestinal malignancies.

Kelsey S. Lau-Min, Lisa A. Varughese, Maria N. Nelson, Christine Cambareri, Nandi J. Reddy, Randall A. Oyer,
Ursina R. Teitelbaum, Sony Tuteja; Division of Hematology/Oncology, Department of Medicine, Perelman School of
Medicine, University of Pennsylvania, Philadelphia, PA; Division of Translational Medicine and Human Genetics, Department
of Medicine, Perelman School of Medicine, University of Pennsylvania, Philadelphia, PA; Mixed Methods Research Lab,
Department of Family Medicine and Community Health, Perelman School of Medicine, University of Pennsylvania,
Philadelphia, PA; Department of Pharmacy, Hospital of the University of Pennsylvania, Philadelphia, PA; Ann B. Barshinger
Cancer Institute, Penn Medicine at Lancaster General Health, Lancaster, PA

Background: Pharmacogenetic (PGx) testing for germline variants in the DPYD and UGT1A1 genes
can be used to guide fluoropyrimidine and irinotecan dosing, respectively. Despite the known
association between PGx variants and chemotherapy toxicity, preemptive testing prior to che-
motherapy initiation is rarely performed in routine practice. Methods: We conducted a multi-site
mixed-methods study to understand clinician attitudes toward PGx testing and to identify facil-
itators and barriers to using preemptive testing to guide chemotherapy dosing in patients with
gastrointestinal malignancies. Each participant completed a demographic survey and semi-
structured interview informed by the Consolidated Framework for Implementation Research.
Interviews were analyzed using a modified grounded theory approach. Results: A total of 16
medical oncologists and 9 oncology pharmacists from one academic medical center and two
community hospitals participated. Fifteen (60%) participants reported feeling comfortable or very
comfortable with interpreting PGx test results. While clinicians expressed generally favorable
attitudes toward PGx testing, many were hesitant to use it to preemptively guide chemotherapy
dosing due to a perceived lack of evidence for this practice. They cited a lack of consensus
chemotherapy dosing recommendations in response to PGx test results, as well as concerns about
decreased drug efficacy, especially in patients treated with curative intent. Additional barriers
included 1) a low prevalence of actionable PGx variants; 2) lengthy PGx test turnaround time; 3)
concerns about testing costs and lack of insurance coverage; and 4) burdensome integration of
PGx testing into clinical workflows. The electronic health record emerged as a potential tool for the
unobtrusive integration of PGx testing into clinical practice–suggested applications included
default PGx test orders for eligible patients, discrete reporting of PGx variant results, and clinical
decision support to guide subsequent chemotherapy dosing. Conclusions: Successful adoption of
preemptive PGx-guided chemotherapy dosing in patients with gastrointestinal malignancies will
require a multi-level effort to demonstrate clinical effectiveness while addressing the contextual
factors identified in this study. The electronic health record should be explored as a tool to
integrate PGx testing into routine practice. Research Sponsor: Penn Center for Precision Medicine
Implementation Grant.
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Cost effectiveness of DPYD genotyping to screen for dihydropyrimidine dehydrogenase (DPD)
deficiency prior to adjuvant chemotherapy for colon cancer.

Gabriel A. Brooks, Stephanie Tapp, Allan T. Daly, Jonathan Busam, Anna N.A. Tosteson; Norris Cotton Cancer Center, Lebanon,
NH; Geisel School of Medicine, Lebanon, NH; Tufts Medical Center, Boston, MA

Background: Fluoropyrimidine chemotherapy agents, including 5-fluorouracil and capecitabine,
are the backbone of adjuvant treatment for colon cancer, and adjuvant chemotherapy substan-
tially reduces recurrence and mortality after surgical resection of stage 3 colon cancer. While
fluoropyrimidine chemotherapy is generally safe, the risk of severe, potentially fatal chemother-
apy toxicity is substantially increased for the 2-3% of U.S. patients with DPD deficiency caused by
pathogenic variants in theDPYD gene.DPYD genotype testing is readily available in theU.S. but has
not been widely adopted. We evaluated the cost effectiveness of DPYD genotyping prior to
adjuvant chemotherapy for colon cancer in the U.S. Methods: We constructed a Markov model
to simulate screening for DPD deficiency with DPYD genotyping (versus no screening) among
patients receiving fluoropyrimidine-based adjuvant chemotherapy for stage 3 colon cancer.
Screen-positive patients were modeled to receive dose-reduced fluoropyrimidine chemotherapy.
Model transition probabilities for treatment-related toxicities were derived from published clinical
trial data with annotation of DPYD genotype and chemotherapy dosing strategy. Our analysis is
from the healthcare perspective, with a time horizon of five years and an annual discount rate of
3% for future costs and benefits. Direct healthcare costs and health utilities were estimated from
published sources and converted to 2020 US dollars, and post-treatment survival was modeled
fromSEER data. The primary outcomewas the incremental cost-effectiveness ratio (ICER), defined
as dollars per quality-adjusted life year (QALY). We used a value of $100,000/QALY as the cost-
effectiveness threshold. One-way sensitivity analyses were used to examine model uncertainty.
Results: Compared with no screening, screening for DPD deficiency with DPYD genotyping
increased per-patient costs by $106 and improved quality-adjusted survival by 0.0028 QALYs,
leading to an ICER of $37,300/QALY. In one-way sensitivity analyses, the ICER exceeded
$100,000/QALY when the carrier frequency of pathogenic DPYD gene variants was less than
1.17%, and when the specificity of DPYD genotyping was less than 98.9%. Cost-effectiveness
estimates were not sensitive to the cost of DPYD genotyping, the cost of toxicity-related hospi-
talizations, or the health utility associated with grade 3-4 toxicity. Conclusions: Among patients
receiving adjuvant chemotherapy for stage 3 colon cancer, screening for DPD deficiency with
DPYD genotyping is a cost-effective strategy for preventing infrequent but severe, sometimes fatal
toxicities of fluoropyrimidine chemotherapy. Research Sponsor: U.S. National Institutes of Health.
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Change in skeletal muscle index and its prognostic significance in conversion therapy for
initially unresectable colorectal cancer.

Hiroaki Nozawa, Shigenobu Emoto, Koji Murono, Yasutaka Shuno, Soichiro Ishihara; Department of Surgical Oncology, The
University of Tokyo, Tokyo, Japan

Background: Systemic chemotherapy can cause loss of skeletal muscle mass in colorectal cancer
(CRC) patients in the neoadjuvant and palliative settings. However, it is largely unknown how the
body composition is changed by chemotherapy rendering unresectable CRC to resectable disease
or how it affects the prognosis. This study aimed at elucidating the effects of systemic chemo-
therapy on skeletal muscles and survival in stage IV CRC patients who underwent conversion
therapy.Methods:We reviewed 98 stage IV CRC patients who received systemic chemotherapy in
our hospital. According to the treatment setting, patients were divided into the ‘Conversion’,
‘Neoadjuvant chemotherapy (NAC)’, and ‘Palliation’ groups. The cross-sectional area of skeletal
muscles at the third lumbar level and changes in the skeletalmuscle index (SMI), defined as the area
divided by height squared, during chemotherapy were compared among patient groups. The
effects of these parameters on prognosis were analyzed in the Conversion group. Results: The
mean SMI increased by 8.0% during chemotherapy in the Conversion group (n = 38), whereas it
decreased by 6.2% in the NAC group (n = 18) and 3.7% in the Palliation group (n = 42, p, 0.0001).
Moreover, patients with increased SMI during chemotherapy had a better overall survival (OS) than
those whose SMI decreased in the Conversion group (p = 0.021). The increase in SMI was an
independent predictor of favorable OS on multivariate analysis (hazard ratio: 0.26). Conclusions:
Stage IV CRC patients who underwent conversion to resection often had an increased SMI. As such
an increase in SMI further conveys a survival benefit in conversion therapy, it may be important to
make efforts to preserve muscle mass by meticulous approaches, such as nutritional support,
muscle exercise programs, and pharmacological intervention even during chemotherapy in pa-
tients with metastatic CRC. Research Sponsor: C: grant number; 18K07194, C: grant number;
19K09114, C: grant number; 19K09115, and Challenging Research (Exploratory): grant number:
20K21626.
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Quadruplet regimen with capecitabine, irinotecan, oxaliplatin, and bevacizumab in chemo-naive
patients with metastatic colorectal cancer: Results from the safety lead-in of QUATTRO-II
study.

Hideaki Bando, Daisuke Kotani, Masahito Kotaka, Akihito Kawazoe, Toshiki Masuishi, Hironaga Satake, Hiroya Taniguchi,
Kentaro Yamazaki, Takeharu Yamanaka, Eiji Oki, Takayuki Yoshino, Kei Muro, Yoshito Komatsu, Takeshi Kato, Akihito Tsuji;
Department of Clinical Oncology, Aichi Cancer Center Hospital, Nagoya, Japan; Department of Gastroenterology and
Gastrointestinal Oncology, National Cancer Center Hospital East, Kashiwa, Japan; Gastrointestinal Cancer Center, Sano
Hospital, Kobe, Japan; Cancer Treatment Center, Kansai Medical University Hospital, Hirakata, Japan; Division of
Gastrointestinal Oncology, Shizuoka Cancer Center, Shizuoka, Japan; Department of Biostatistics, Yokohama City University
School of Medicine, Yokohama, Japan; Department of Surgery and Science, Graduate School of Medical Sciences, Kyushu
University, Fukuoka, Japan; Division of Cancer Center, Hokkaido University Hospital, Sapporo, Japan; Department of Surgery,
National Hospital Organization Osaka National Hospital, Osaka, Japan; Department of Medical Oncology, Kagawa University
Hospital, Takamatsu, Japan

Background: FOLFOXIRI plus bevacizumab (BEV) is regarded as the standard of care for selected
patients (pts) with metastatic colorectal cancer (mCRC), despite the high incidence of neutropenia
and diarrhea. The AXEPT phase III study showed that the modified capecitabine (CAP) + irinotecan
(IRI) + BEV (CAPIRI+BEV) [CAP 1600 mg/m2, IRI 200 mg/m2, and BEV 7.5 mg/kg q3wk] treatment
was non-inferior to FOLFIRI+BEV, with a lower incidence of hematologic toxicity. We hypothesized
that the modified CAPIRI combined with oxaliplatin (OX) and BEV (CAPOXIRI+BEV) would be more
feasible than FOLFOXIRI+BEV, without compromising efficacy.Methods: The QUATTRO-II study is
an open-label, multicenter, randomized phase II study. In Step 1, the recommended doses (RD) of
OX and IRI were investigated as a safety lead-in. In Step 2, pts are randomized to either the RD of
CAPOXIRI+BEV or FOLFOXIRI+BEV. In Step 1, four dose levels of CAPOXIRI (fixed dose of CAP
1600 mg/m2 and BEV 7.5 mg/kg plus escalated or de-escalated doses of OX and IRI, q3wk) were
investigated in a 3+3 manner. A dose level of # 2/6 of dose-limiting toxicity (DLT) cases was
expected as the RD. Results: A total of 9 pts (3 at Level 0, 6 at Level 1) were included in Step 1. The
baseline characteristics were as follows: the median age was 62 years; 6 were male; 6 presented
with a left-sided tumor; 8 had a performance status of 0; all wild type/RAS mutant/BRAF V600E
mutant were 8/1/0; and UGT1A1 wild type/*6 single hetero/*28 single hetero were 7/0/2. In Level 0
(IRI 200mg/m2, OX 100mg/m2), one grade 4 neutropenia and one grade 3 anorexiawere observed,
but without DLT. In Level 1 (IRI 200mg/m2, OX 130mg/m2), two grade 4 neutropenia and one grade
3 colitis were observed, with 1 DLT (febrile neutropenia) case, fully recovered without G-CSF
administration. No treatment-related deaths were observed. Although dose modifications were
needed in 4 of the 6 pts, no further safety concerns related to treatment continuity were observed
in the 2nd or subsequent cycles. Thus, we determined that the dose administered in Level 1 is the RD
for Step 2. According to the preliminary efficacy results at 8weeks after initiating study treatment,
6 pts achieved a partial response (2 in Level 0 and 4 in Level 1). Conclusions: The RD of
CAPOXIRI+BEV was 200 mg/m2 IRI, 130 mg/m2 OX, 1600 mg/m2 CAP, and 7.5mg/kg BEV. The
randomized phase II Step (Step 2) of QUATTRO-II is ongoing. Clinical trial information:
NCT04097444. Research Sponsor: Chugai pharmaceutical.
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Subgroup analyses of patients (pts) with microsatellite instability-high/mismatch repair-
deficient (MSI-H/dMMR) metastatic colorectal cancer (mCRC) treated with nivolumab (NIVO)
plus low-dose ipilimumab (IPI) as first-line (1L) therapy:Two-year clinical update.

Heinz-Josef Lenz, Sara Lonardi, Vittorina Zagonel, Eric Van Cutsem, M. Luisa Limon, Ka Yeung Mark Wong, Alain Hendlisz,
Massimo Aglietta, Pilar Garcia-Alfonso, Bart Neyns, Gabriele Luppi, Dana Backlund Cardin, Tomislav Dragovich, Usman Shah,
Jing Yang, Arteid Memaj, Michael J. Overman; USC Norris Comprehensive Cancer Center, Los Angeles, CA; Istituto Oncologico
Veneto IOV-IRCSS, Padua, Italy; University Hospitals Gasthuisberg Leuven and KU Leuven, Leuven, Belgium; Hospital
Universitario Virgen del Roćıo, Seville, Spain; Westmead Hospital, Sydney, Australia; Institut Jules Bordet, Brussels, Belgium;
Department of Oncology, University of Torino, Medical Oncology, Candiolo Cancer Institute FPO-IRCCS, Candiolo (TO), Italy;
Hospital Gral Universitario Gregorio Mara~non, Madrid, Spain; Universitair Ziekenhuis Brussel, Brussels, Belgium; University
Hospital of Modena, Modena, Italy; Vanderbilt-Ingram Cancer Center, Nashville, TN; Banner MD Anderson Cancer Center,
Gilbert, AZ; Lehigh Valley Cancer Institute, Allentown, PA; Bristol Myers Squibb, Princeton, NJ; The University of Texas MD
Anderson Cancer Center, Houston, TX

Background: In the phase 2 CheckMate 142 trial, NIVO + low-dose IPI had robust, durable clinical
benefit and was well tolerated as 1L therapy for MSI-H/dMMRmCRC (median follow-up, 29.0months
[range, 24.2–33.7]) (Lenz et al. J Clin Oncol 2020;38:Abstract 4040; NCT02060188). Objective
response rate (ORR) per investigator (INV) was achieved in 69%of pts (95%CI, 53–82); progressive
disease rate was 13%. Median progression-free survival (PFS) and overall survival (OS) were not
reached. Median duration of treatment was 19.1 months (95% CI, 11.1–29.0). Grade 3–4 treatment-
related adverse events (TRAEs) occurred in 22% of pts. We present the post hoc subgroup analyses
of efficacy and safety outcomes in pts from the same follow-up based on demographics and baseline
disease characteristics.Methods:PtswithMSI-H/dMMRmCRCand noprior treatment formetastatic
disease received NIVO 3 mg/kg Q2W + low-dose IPI 1 mg/kg Q6W until disease progression or
discontinuation. ORR (primary endpoint, RECIST v1.1) and PFS were assessed per INV. Post hoc
subgroup analyses of efficacy (by ECOG performance status [PS], stage at initial diagnosis, primary
tumor location, and BRAF/KRAS mutation status) and safety (by age and ECOG PS) are presented.
Results: Among 45 treated pts, efficacy (Table) and safety were generally consistent across
evaluated subgroups. ORR was similar in pt subgroups by BRAF/KRAS mutation status, stage at
initial diagnosis, primary tumor location, and ECOGPS (Table). Median PFS and OSwere not reached
(NR) in evaluated subgroups after a minimum follow-up of 24.2 months (Table). Incidence of grade
3–4 TRAEs for subgroups by age and ECOG PS were consistent with the overall population.
Conclusions: NIVO + low-dose IPI demonstrated robust, durable clinical benefit; was well tolerated
with 2-year follow-up; and was consistent in evaluated subgroups in 1L MSI-H/dMMR mCRC. Clinical
trial information: NCT02060188.Research Sponsor: Bristol Myers Squibb.

Efficacy.

Overall (N = 45)

ORR, n
(%)

Median PFS (95% CI),
months

Median OS (95% CI),
months

31 (69) NR (NE) NR (NE)

Mutation statusa

BRAF/KRASwild type (n
= 13)
BRAFmutant (n = 17)
KRASmutant (n = 10)

8 (62)
13 (76)
8 (80)

NR (1.4–NE)
NR (19.8–NE)
NR (11.1–NE)

NR (24.2–NE)
NR (19.8–NE)
NR (NE)

Initial diagnosis stageb

II-III (n = 28)
IV (n = 17)

19 (68)
12 (71)

NR (NE)
NR (1.6–NE)

NR (NE)
NR (24.2–NE)

ECOG PS
0 (n = 25)
1 (n = 20)

17 (68)
14 (70)

NR (NE)
NR (1.6–NE)

NR (NE)
NR (16.0–NE)

Primary tumor locationc

Left-sided (n = 15)
Right-sided (n = 26)

10 (67)
19 (73)

NR (4.0–NE)
NR (NE)

NR (8.1–NE)
NR (NE)

Median follow-up = time on study from first dose to data cutoff (29.0 months [range, 24.2–33.7])
aExcluded 5 pts with unknown mutation status.
bAll pts had stage IV disease at study entry.
cExcluded 4 pts with uncategorized primary tumor location.
NE, not estimable.
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Final results of the ACTS-CC 02 trial: A randomized phase III trial of S-1/oxaliplatin (SOX) versus
UFT/leucovorin as adjuvant chemotherapy for high-risk stage III colon cancer.

Naohiro Tomita, Shin Sasaki, Tetsuya Kusumoto, Jun Watanabe, Yoshiyuki Sakamoto, Kazuhiro Yoshida, Atsuyuki Maeda,
Jin Teshima, Mitsuru Yokota, Chihiro Tanaka, Junichiro Yamauchi, Hiroyuki Uetake, Michio Itabashi, Keiichi Takahashi,
Hideo Baba, Kenjiro Kotake, Narikazu Boku, Keisuke Aiba, Satoshi Morita, Kenichi Sugihara, ACTS-CC 02 Study Group; Division
of Lower GI Surgery, Department of Surgery, Hyogo College of Medicine, Hyogo, Japan; Department of Surgical Oncology,
Japanese Red Cross Medical Center, Tokyo, Japan; Department of Gastrointestinal Surgery and Clinical Research Institute
Cancer Research Division, National Kyushu Medical Center, Fukuoka, Japan; Gastroentelorogical Center, Yokohama City
University Medical Center, Yokohama, Japan; Department of Gastroenterological Surgery, Hirosaki University Graduate
School of Medicine, Aomori, Japan; Department of Surgical Oncology, Gifu University Graduate School of Medicine, Gifu,
Japan; Department of Surgery, Ogaki Municipal Hospital, Gifu, Japan; Department of Gastrointestinal Surgery,Iwate
Prefectual Central Hospital, Iwate, Japan; Department of General Surgery, Kurashiki Central Hospital, Okayama, Japan;
Department of Surgery, Gifu Prefectural General Medical Center, Gifu, Japan; Department of Surgery, Sendai Kousei Hospital,
Miyagi, Japan; Department of Specialized Surgeries, Tokyo Medical and Dental University, Tokyo, Japan; Department of
Surgery, Institute of Gastroenterology, Tokyo Women’s Medical University, Tokyo, Japan; Department of Surgery, Tokyo
Metropolitan Cancer and Infectious Disease Center Komagome Hospital, Tokyo, Japan; Department of Gastroenterological
Surgery, Graduate School of Medical Sciences, Kumamoto University, Kumamoto, Japan; Department of Surgery, Sano City
Hospital, Tochigi, Japan; National Cancer Center Hospital, Tokyo, Japan; Department of Internal Medicine, Division of Clinical
Oncology/Hematology, The Tokyo Jikei University School of Medicine, Tokyo, Japan; Department of Biomedical Statistics
and Bioinformatics, Kyoto University Graduate School of Medicine, Kyoto, Japan; Tokyo Medical and Dental University,
Tokyo, Japan

Background: As previously reported (Sunami E, et al. Clin Colorectal Cancer. 2020), the ACTS-CC
02 trial demonstrated that S-1 and oxaliplatin (SOX) was not superior to UFT/leucovorin (LV) in
terms of disease-free survival (DFS) as adjuvant chemotherapy for high-risk stage III colon cancer
(any T, N2, or positive nodes around the origin of the feeding arteries). We now report the final
overall survival (OS) after a median follow-up of more than 6 years. Methods: A total of 966
patients with high-risk stage III colon cancer were randomly assigned to receive either UFT/LV
(300–600mg/day of UFT according to body surface area [BSA] and 75mg/day of LV on days 1-28,
every 35 days, 5 courses) or SOX (100 mg/m2 of oxaliplatin on day 1 and 80–120 mg/day of S-1
according to BSA on days 1-14, every 21 days, 8 courses). The primary endpoint was DFS. Patients’
data were updated in February 2020.Results: The subjects of this final efficacy analysis were 955
patients (478 in the UFT/LV group and 477 in the SOX group). Totally, Stage IIIA/IIIB/IIIC were
1.3%/50.2%/48.6% and T1/2/3/4 were 1.5%/4.0%/61.8%/32.7%. With median follow-up time of
74.3 months, the 5-year OS rate was 78.3% in the UFT/LV group and 79.1% in the SOX group (HR:
0.97; 95% CI: 0.76-1.24; p = 0.8175). The 5-year DFS rate was 55.2% in the UFT/LV group and
58.1% in the SOX group (HR: 0.92; 95% CI: 0.76-1.11; p = 0.3973). In an exploratory analysis, the 5-
year OS rate in patients with T4 disease was 65.2% and 70.8% in the UFT/LV group and SOX
group, respectively (HR: 0.81; 95% CI: 0.56-1.17), and the 5-year DFS rate was 45.4% and 50.5%
(HR: 0.87; 95% CI: 0.65-1.19), respectively. Notably, in patients with T4N2b disease, the 5-year OS
rate was 51.0% and 64.1% in the UFT/LV group and SOX group, (HR: 0.72; 95% CI: 0.40-1.31) and
the 5-year DFS rate was 31.1% and 37.2% (HR: 0.87; 95% CI: 0.50-1.31), respectively. Conclusions:
In Japanese patients with high-risk stage III colon cancer, the 5-year OS rate was similar in the UFT/
LV group and SOX group. However, the oxaliplatin-based regimen was suggested to be more
effective for DFS and OS in patients with advanced disease, such as T4N2b. Clinical trial infor-
mation: JapicCTI-101073. Research Sponsor: Taiho Pharmaceutical Co, Ltd.
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Clinicopathological characteristics and impact on efficacy of three versus six months of
adjuvant chemotherapy in early-onset colon cancer: ACHIEVE and ACHIEVE-2 trials.

Eiji Oki, Masahito Kotaka, Dai Manaka, Manabu Shiozawa, Yasuhiro Sakamoto, Yoshinori Munemoto, Tetsuya Eto, Kohei Shitara,
Takeshi Kato, Akio Shiomi, Junichi Hasegawa, Akitaka Makiyama, Takeharu Yamanaka, Tsunekazu Mizushima, Kentaro Yamazaki,
Eiji Sunami, Atsushi Ohtsu, Yoshihiko Maehara, Masaki Mori, Takayuki Yoshino; Department of Surgery and Science, Graduate
School of Medical Sciences, Kyushu University, Fukuoka, Japan; Gastrointestinal Cancer Center, Sano Hospital, Kobe, Japan; Kyoto
Katsura Hospital, Kyoto, Japan; Department of Gastrointestinal Surgery, Kanagawa Cancer Center, Yokohama, Japan; Osaki Citizen
Hospital, Osaki, Japan; Fukui-ken Saiseikai Hospital, Fukui, Japan; Tsuchiura Kyodo General Hospital, Tsuchiura, Japan; National
Cancer Center Hospital East, Kashiwa, Japan; Department of Surgery, National Hospital Organization Osaka National Hospital,
Osaka, Japan; Division of Colon and Rectal Surgery, Shizuoka Cancer Center Hospital, Shizuoka, Japan; Osaka Rosai Hospital, Sakai,
Japan; Department of Hematology/Oncology, Japan Community Health Care Organization Kyushu Hospital, Kitakyushu, Japan;
Department of Biostatistics, Yokohama City University School of Medicine, Yokohama, Japan; Department of Gastroenterological
Surgery, Graduate School of Medicine, Osaka University, Osaka, Japan; Division of Gastrointestinal Oncology, Shizuoka Cancer
Center, Shizuoka, Japan; Department of Surgical Oncology, Japanese Red Cross Medical Center, Tokyo, Japan; Kyushu University
Graduate School of Medical Sciences, Fukuoka, Japan; Department of Surgery and Science, Kyushu University, Fukuoka, Japan

Background: Colorectal cancer (CRC) incidence and mortality have decreased since the 1970s but
several data such as the SEER CRC registry show that the incidence of early onset colon cancer
(eoCC, age 20-49) and RC keep increasing. There is limited results suggesting eoCC may have
different behaviors compared to traditional CC (tCC, age$50).Methods: Individual patient data of
1,805 high-risk stage II/III colon cancer (CC) patients (pts) as the modified ITT population in
ACHIEVE and ACHIEVE-2 trials were investigated. Clinicopathological features and treatment-
related data were assessed by age group. Disease-free survival (DFS) was assessed by Kaplan-
Meier curves and Cox multivariable models adjusted by trials, regimen, T and N. Results: Of the
1,805 pts, eoCC were 155 pts (8.6%). Using 5% difference between age groups as clinically
meaningful cutoff, eoCC had similar gender (female, 52 vs 48%), PS (PS = 1, 1 vs 4%), risk group
(high-risk, 43 vs 42%) and T stage (T4, 30 vs 30%) as tCC, while eoCC were less likely right-sided
colon primary (32 vs 39%), had N1 disease (48 vs 54%), and treated by FOLFOX (16 vs 23%).
Overall, eoCC significantly had a worse DFS than tCC (3y-DFS, 75 vs 82%; Adjusted Hazard Ratio =
1.40: 95%Confidence Interval, 1.00-1.95:p= 0.0478); in addition, similar DFSwere observed among
tCC pts (age 50-69 vs.70). eoCC experienced less neutropenia, thrombocytopenia and stomatitis,
but hadmore diarrhea, nausea and/or vomiting. Therewere 38 and 297 pts with an initial relapse in
eoCC and tCC, respectively. Of those, peritoneal metastases were more frequently seen in eoCC
(n = 13, 34%) than in tCC (n = 63, 21%) (p = 0.097), whereas liver and lung metastases were similar
between the two groups. Impact on DFS of 3 versus 6 months of adjuvant chemotherapy in eoCC
(3y-DFS, 75% vs 76%) is similar to that in tCC (83% vs 81%). Conclusions: eoCC had unique
characteristics; the difference in DFS between eoCC and tCC were potentially due to a different
metastatic spread. eoCC had a different adverse event profile compared to tCC. No impact on DFS
of treatment duration in eoCC was suggested. Clinical trial information: UMIN000013036. Re-
search Sponsor: Yakult Honsha.
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Tissue and plasma tumor mutation burden (TMB) as predictive biomarkers in the CO.26 trial of
durvalumab + tremelimumab (D+T) versus best supportive care (BSC) in metastatic colorectal
cancer (mCRC).

Jonathan M. Loree, James T. Topham, Hagen F. Kennecke, Harriet Feilotter, Faeze Keshavarz-Rahaghi, Young S Lee,
Weimin Li, Katie Quinn, Kimberly Banks, Daniel John Renouf, Derek J. Jonker, Dongsheng Tu, Christopher J. O’Callaghan,
Eric Xueyu Chen; BC Cancer, Vancouver, BC, Canada; Genome Sciences Center, Vancouver, BC, Canada; Virginia Mason
Medical Center, Seattle, WA; Queen’s University, Department of Pathology and Molecular Medicine, Kingston, ON, Canada;
MedImmune, Gaithersburg, MD; AstraZeneca, Cambridge, MD; Guardant Health, Redwood City, CA; Guardant Health, Inc.,
Redwood City, CA; BC Cancer Agency, Vancouver, BC, Canada; Ottawa Hospital Research Institute, Ottawa, ON, Canada;
Queen’s University, Canadian Cancer Trials Group, Kingston, ON, Canada; Princess Margaret Cancer Centre, University Health
Network, Toronto, ON, Canada

Background: Pembrolizumab was recently granted tissue agnostic FDA accelerated approval for
metastatic cancers with TMB$10 mut/Mb. However, limited data supports immunotherapy in
microsatellite stable (MSS)mCRCwith TMB$10mut/Mb.We assessed tissue TMB and contrasted it
to plasma derived TMB in the CO.26 trial. Methods: CO.26 was a phase 2 trial (2-sided ⍺ = 0.1 and
80% power) that randomized 180 patients (pts) 2:1 to D+T or BSC in refractory mCRC. Pre-
treatment plasma was sequenced with the GuardantOMNI assay and archival tissue underwent
exome sequencing with TMB assessed per the TMB harmonization project. MSI-H cases were
excluded. For plasma TMB, we used a previously published cut point ($28). Results: Overall
survival (OS) but not progression free survival (PFS) was improved with D+T in the entire
population. Of 180 pts, 163 were evaluable for plasma and 110 for tissue TMB. Median time between
archival tissue and plasma collection was 3.1 yrs (IQR 1.9-5.1). Median tissue TMB was 6.6 muts/Mb
(IQR 4.1-12.0), while median plasma TMB was 16.3 muts/Mb (IQR 9.4-25.9). Tissue and plasma TMB
(r = -0.039, P = 0.69) were not correlated. Tissue TMB$10 was not prognostic in the BSC arm (HR
1.01, 90%CI 0.52-1.92, P = 0.99) and OS was not improved in pts with tissue TMB$10 (32/110 pts)
following D+T vs BSC. A test of interaction suggested this threshold was not predictive (P = 0.85).
Using a minimum P-value approach, no threshold supported high tissue TMB as predictive in MSS
mCRC. In fact, the optimal cut point suggested low tissue TMB ( , 4.1 muts/Mb) had the greatest
benefit from D+T (P-interaction = 0.048) and pts with TMB $4.1 mut/Mb (HR 0.50, 90%CI 0.26-
0.96, P = 0.083) trended to better OS in the BSC arm. In contrast, 35/163 pts (21%) were identified
in a high plasma TMB group associated with worse OS (HR 2.56, 90%CI 1.45-4.54, P = 0.007) in the
BSC arm but improved OS following D+T compared to BSC with P-interaction = 0.082. Only 1
response was noted following D+T in a pt with tissue TMB = 16 mut/Mb and plasma TMB = 13 mut/
Mb. Conclusions: Archival tissue TMB$10 mut/Mb does not appear predictive of D+T benefit in
MSS mCRC. Plasma derived TMB may better reflect evolutionary changes following intervening
therapy than archival tissue. Clinical trial information: NCT02870920. Research Sponsor: Astra-
Zeneca, Canadian Cancer Society.

Group OS HR (90% CI, P) PFS HR (90% CI, P)

All Pts 0.73 (0.55-0.97, P = 0.07) 1.01 (0.76-1.34, P = 0.97)
FDA Pembrolizumab Tissue Cut Point
Tissue TMB ‡10 mut/Mb 0.54 (0.27-1.09, P = 0.14) 0.87 (0.44-1.71, P = 0.73)
Tissue TMB < 10 mut/Mb 0.63 (0.42-0.94, P = 0.060) 0.88 (0.59-1.32, P = 0.61
Exploratory Minimum P-value Tissue Cut Point
Tissue TMB ‡4.1 mut/Mb 0.73 (0.49-1.09, P = 0.20) 1.02 (0.69-1.52, P = 0.94)
Tissue TMB < 4.1 mut/Mb 0.35 (0.17-0.72, P = 0.017) 0.39 (0.18-0.82, P = 0.038)
Plasma
Plasma TMB ‡28 mut/Mb 0.34 (0.18-0.63, P = 0.004) 0.72 (0.39-1.32, P = 0.37)
Plasma TMB < 28 mut/Mb 0.72 (0.51-1.02, P = 0.12) 0.97 (0.69-1.36, P = 0.88)
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Phase I dose-escalation study of MCLA-158, a first-in-class bispecific antibody targeting EGFR
and LGR5, in metastatic colorectal cancer (CRC).

Guillem Argiles, Christiane Jungels, Rocio Garcia-Carbonero, Marc Diez Garcia, Johanna C. Bendell, Josep Tabernero,
Mohamed Bekradda, Jeroen Lammerts van Bueren, Kees Bol, Viktoriya Stalbovskaya, Szabolcs Fatrai, Arjen Brinkman,
Ernesto Wasserman, Antoine Hollebecque; Vall d’Hebron University Hospital and Institute of Oncology (VHIO), CIBERONC, TTD
Group, Barcelona, Spain; Institut Jules Bordet, Unversité Libre de Bruxelles, Brussels, Belgium; Hospital Universitario 12 de
Octubre, Imas12, CNIO, UCM, Madrid, Spain; Vall d´Hebron University Hospital and Institute of Oncology (VHIO), Barcelona,
Spain; Sarah Cannon, Nashville, TN; Vall d’Hebron University Hospital and Institute of Oncology (VIHO), Barcelona, Spain;
Oncology Therapeutic Development, Clichy, France; Merus NV, Utrecht, Netherlands; Institut Gustave Roussy, Villejuif, France

Background: The WNT and EGFR signaling pathways are oncogenic and mitogenic drivers in CRC
and other cancers. MCLA-158 is an ADCC enhanced human IgG1 cLC bispecific antibody identified
from functional screening of CRC patient (pt)-derived organoids (PDO). MCLA-158 exposure leads
to EGFR degradation in LGR5+ cancer and exhibits potent growth inhibition of RASmut andwt CRC
PDOs, while minimal inhibition is observed in non-tumoral PDOs. Blockade of metastasis initiation
was seen in preclinical in vivo models. MCLA-158 also demonstrated tumor regression or stasis in
esophageal squamous (6/6) and gastric adenocarcinoma (6/8) PDXmodels selected for LGR5 and
EGFR expression. Methods: Metastatic CRC pts progressing after oxaliplatin, irinotecan and
fluoropyrimidines, and EGFRmonoclonal antibodies ifRASwt, receivedMCLA-158 IV every 2 weeks
(q2w; 4-week cycle) in a phase I study. Safety, efficacy (per RECIST 1.1), PK and ADAwere assessed.
WNT and EGFR pathway components were evaluated in tumor tissue. EGFR pathway mutations
(ctDNA) and soluble EGFR (sEGFR) were assessed in blood. PDOs were derived from baseline
biopsies and assessed for MCLA-158 responsiveness. Results: As of 7 September 2020, 33 pts
were treated over 11 dose levels (5 to 1500 mg, flat dose). At enrollment, median age was 58 years
(range 35-76), ECOG PS 0/1:22/11, and 15 pts were RASmut. Pts had a median of 3 metastatic sites
(range 1-12) with a median of 4 prior lines of therapy (range 1-10). A median of 2 MCLA-158 cycles
(range 1-6) were administered. No dose limiting toxicity occurred. Infusion-related reactions were
the most common AEs (67% of pts), occurred mostly in cycle 1 (21/22 pts), and were manageable.
Other common related AEs included rash acneiform (36%), diarrhea (15%), pyrexia (9%) and
asthenia/fatigue (9%). RelatedAEsweremostlymild ormoderate; G3 related AEswere IRRs (4 pts;
12%), diarrhea and hypophosphatemia (1 pt each). The RP2D (1500 mg) was selected based on
safety, PK and receptor occupancy prediction. MCLA-158 exhibited target-mediated clearance with
proportional PK from 750mg (t1/2 ~80 h at 1500mg). Low ADA titers were seen in 3/23 pts, with no
effect on PK. Target saturation is predicted at steady state serum trough levels. No clinical
responses were observed during dose escalation. No/low baseline tumor EGFR expression (0-1+
IHC) was observed in 17/30 pts and non-elevated sEGFR levels (, 4 ng/mL) in 18/22 pts. More than
1 activating mutation in EGFR signaling pathway genes were identified in ctDNA from 10/20 pts. 1/4
PDOs had. 30% growth inhibition with MCLA-158 ex vivo. MCLA-158 activity on PDOs correlated
negatively with the presence of EGFR pathway resistance-mutations. Conclusions: Dual EGFR/
LRG5 blockade with MCLA-158 was well tolerated, and the RP2D was 1500 mg IV q2w. Enrollment
of pts with gastric and other non-CRC cancers at the RP2D continues in the expansion phase.
Clinical trial information: NCT03526835. Research Sponsor: Merus NV.
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Short-course radiotherapy and subsequent CAPOX plus camrelizumab followed by delayed
surgery for locally advanced rectal cancer:Short-term results of a phase II trial.

Zhenyu Lin, Ming Cai, Peng Zhang, Xin Li, Kailin Cai, Xiu Nie, Kaixiong Tao, Tao Zhang; Cancer Center, Union Hospital, Tongji
Medical College, Huazhong University of Science and Technology, Wuhan, China; Department of Gastrointestinal Surgery,
Union Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, China; Department of
Radiology, Union Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, China;
Department of Pathology, Union Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan,
China

Background: Chemoradiotherapy followed by radical surgery is standard treatment for patients
with locally advanced rectal cancer (LARC). Short-course radiotherapy (SCRT), either with im-
mediate or delayed surgery, provides similar oncological results compared with long-course
radiotherapy with delayed surgery. Delayed surgery with the addition of neoadjuvant immuno-
therapy may bring better downstaging effect and minimize the risk of distant relapse. We
conducted this single-arm phase 2 trial to investigate the efficacy and safety of SCRT combined
with subsequent capecitabine and oxaliplatin (CAPOX) plus Camrelizumab (anti-PD-1 antibody)
followed by delayed surgery in patients with LARC. Methods: Patients with histologically con-
firmed T3–4N0M0 or T1-4N+M0 rectal cancer, previously untreated disease, and ECOG performance
status of 0-1, received SCRT (535 Gy) with subsequent two 21-day cycles of CAPOX (oxaliplatin
130mg/m2 ivgtt, d1; capecitabine 1000mg/m2 po bid, d1-14) plus Camrelizumab (200mg iv drip, d1)
after 1 week, followed by radical surgery after 1 week. Adjuvant therapy was decided by the
investigator. The primary endpoint was pathological complete response (pCR) rate, defined as the
absence of viable tumor cells in the primary tumor and lymph nodes. The study is ongoing to follow
up the survival outcomes and obtain the results of next generation sequencing and PD-L1
expression. The data cutoff date was September 8, 2020. Results: From November 2019 to
September 2020, a targeted number of patients (n = 29) were enrolled and are expected to
complete the surgery by November 2020. Themedian agewas 57 (range 31-73) years, 55% (16/29)
of patients had ECOG performance status of 1, and the median distance from tumor to the anal
verge was 5 (range, 1.9-9) cm. At data cutoff, 10 patients had undergone the surgery, with R0
resection rate of 100%. The pCR ratewas 60% (6/10), including 56% (5/9) for thosewithmismatch
repair-proficient, and 100% (1/1) for those with mismatch repair-deficient. Of 4 patients without
pCR, 2 only received one cycle of CAPOX plus Camrelizumab due to the outbreak of COVID-19 in
Wuhan, and 1 had signet-ring cell rectal carcinoma. At data cutoff, 20 patients had received at least
one dose of Camrelizumab. Immune-related adverse events (irAEs) were all grade 1-2, and themost
common irAE was reactive cutaneous capillary endothelial proliferation in 10 (50%) of 20 patients.
Postoperative bleeding and infection occurred in 1 (10%) and 2 (20%) of 10 patients, respectively.
No treatment-related death was observed. Conclusions: SCRT combined with subsequent CAPOX
plus Camrelizumab followed by delayed surgery showed promising pCR rate with good tolerance in
patients with LARC, regardless of the mismatch repair status, suggesting a candidate strategy for
the neoadjuvant therapy. Clinical trial information: NCT04231552. Research Sponsor: Jiangsu
Hengrui Medicine Co., Ltd.
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A single-institution experience using total neoadjuvant therapy to treat locally advanced rectal
cancer.

Tyler Friedrich, Ashley Elizabeth Glode, Robert William Lentz, Whitney Herter, S. Lindsey Davis, Alexis Diane Leal, Sunnie S. Kim,
William T. Purcell, Steven Arthur Ahrendt, Elisa Birnbaum, Martin McCarter, Ana Gleisner, Tracey E. Schefter, Jon Vogel,
Wells A. Messersmith, Christopher Hanyoung Lieu; University of Colorado Comprehensive Cancer Center, Aurora, CO;
Univsersity of Colorado Comprehensive Cancer Center, Aurora, CO; University of Colorado Comprehensive Cancer Center,
Denver, CO

Background: The management of locally advanced rectal cancer has historically included pre-
operative chemoradiation followed by surgery and then adjuvant chemotherapy. Recently there
has been an increasing utilization of preoperative chemotherapy in addition to standard
chemoradiation, a strategy known as total neoadjuvant therapy (TNT). TNT has been offered
to patients at the University of Colorado Cancer Center since 2015. Methods: Records of all
patients presenting to the University of Colorado colorectalmultidisciplinary clinic since 2015were
screened for treatment with TNT. Data collected on these patients included demographic infor-
mation, diagnosis and initial staging, preoperative treatment received, and surgical outcomes
including treatment response and pathological stage. TNT included preoperative chemotherapy
with oxaliplatin combined with either 5-FU (FOLFOX) or capecitabine (CAPOX) as well as chemo-
radiation, generally given with concurrent capecitabine. Patients then underwent surgical resec-
tion; if a complete clinical responsewas achieved with TNT, non-operativemanagement (NOM) was
offered. Results: A total of 81 patients thus far have undergone TNT followed by resection or, if
complete clinical response and preferred by the patient, NOM. The mean age of patients was 56
years, ranging from 23 to 87, and 60% of patients were male. The majority of patients (67) had
stage III disease at presentation while 1 had stage 1 (T2N0) disease, 11 had stage II disease and 2
patients had oligometastatic disease. Ultimately 13 patients (16%) opted for non-operative man-
agement after being found to have a complete clinical response following TNT. Of the 68 patients
who underwent surgical resection, 21 (31%) had a pathological complete response, with another 14
(21%)with near-complete response. 28 patients (41%) had a partial treatment response and 5 (7%)
had no treatment response. In total, the rate of complete clinical or pathologic response was 42%.
Treatment was overall well-tolerated with 90% of patients receiving the full planned dose of
radiation and 98% of patients completing all planned cycles of chemotherapy, though most of
them with typical dose reductions needed. Of the patients who underwent surgery, 49 (72%) had
low anterior resection and 19 (28%) had an abdominoperineal resection. Of patients with tem-
porary ileostomies, 85% of them had their ileostomy reversed within 10 weeks of surgery.
Conclusions: Treatment of locally advanced rectal cancer by a total neoadjuvant approach is
well-tolerated and results in a high rate of clinical and pathological complete response. Research
Sponsor: None.
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The efficacy and safety of anlotinib in refractory colorectal cancer: A double-blinded, placebo
controlled, randomized phase III ALTER0703 trial.

Yihebali Chi, Yongqian Shu, Yi Ba, Yuxian Bai, Baoli Qin, Xiuwen Wang, Jianping Xiong, Nong Xu, Helong Zhang, Jianming Xu,
Ying Cheng, Jifeng Feng, Chunhong Hu, Yigui Chen, Zhendong Chen, Jufeng Wang, Chenxue Dang, Jianqiang Cai; National
Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and
Peking Union Medical College, Beijing, China; Jiangsu Provincial Hospital, Nanjing, China; Tianjin Medical University, Tianjin,
China; Harbin Medical University Cancer Hospital, Harbin, China; Liaoning Cancer Hospital and Institute, Shenyang, China;
Department of Chemotherapy, Qilu Hospital of Shandong University, Jinan, China; Department of Medical Oncology, The First
Affiliated Hospital of Nanchang University, Nanchang, China; Department of Medical Oncology, the First Affiliated Hospital of
Zhejiang University, Hangzhou, China; Department of Oncology, Tangdu Hospital, Fourth Military Medical University, Xi’an,
China; The 307 Hospital of PLA, Academy of Military Medical Sciences, Beijing, China; Jilin Cancer Hospital, Changchun, China;
Jiangsu Cancer Hospital and Jiangsu Institute of Cancer Research and Nanjing Medical University Affiliated Cancer Hospital,
Nanjing, China; Department of Oncology, The Second Xiangya Hospital, Central South University, Changsha, China;
Gastrointestinal Medical Oncology, Fujian Cancer Hospital, Fuzhou, China; The Second Hospital of Anhui Medical University,
Hefei, China; Henan Cancer Hospital, Zhengzhou, China; The First Affiliated Hospital of Xi’an Jiaotong University, Xian, China;
Department of Hepatobiliary Surgery, 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 efficacy of late line treatments for metastatic colorectal cancer (mCRC) is still
limited. Antiangiogenic therapy is one of standard treatments in mCRC. Anlotinib is a multitarget
tyrosine kinase inhibitor, mainly targets VEGFR1-3. This phase III trial was conducted to evaluate
anti-tumor efficacy and safety of anlotinib monotherapy in refractory mCRC. Methods: Aged 18
years or older mCRC patients were enrolled in 33 Chinese hospitals. They had received at least 2
lines of chemotherapy based treatments; had ECOG PS 0-1and adequate bone marrow, liver and
renal function. Enrolled patients were 2-to-1 randomly assigned into anlotinib or placebo group and
stratified by previous VEGF-targeting therapy (y/n) and time from diagnosis to metastases
(,/$18 months). Anlotinib (12 mg/d, oral, d1-14, q3w) or matched placebo was administered plus
best supportive care. Primary end point was Overall Survival (OS). Secondary endpoints included
Progression Free Survival (PFS), Objective Response Rate (ORR), Disease Control Rate (DCR),
safety and quality of life. Results: Between December 2014 and August 2016, 421 patients were
enrolled (282 in anlotinib and 137 in placebo group). By the cut-off date (August 31, 2018), the
median OS was 8.6 months (95% CI 7.8-9.7) in anlotinib and 7.2 months (6.2-8.8) in placebo
without statistical difference (p=0.87; HR=1.02 [0.82-1.27]). The median PFS in anlotinib group
(4.1 months; 3.4-4.5) was significantly improved over that in placebo (1.5 months; 1.4-1.5), with a
p,0.0001 and a HR of 0.34 (0.27-0.43). Improvements of ORR and DCRwere observed in anlotinib
over placebo (Table). In subgroup patients with RAS/KRAS/BRAF wildtype, the median OS was
statistically prolonged in anlotinib (11.0 months; 8.6-14.1; n=103) than that in placebo (6.7 months;
3.5- 11.1; n=46), HR=0.68 (0.47, 0.99), p=0.043. 52.5% of patients in anlotinib and 19.7% in placebo
group experienced grade 3 or above treatment related adverse events (TRAEs). Themost common
grade$3 anlotinib related adverse events were hypertension (20.9%), increased g-GT (7.1%) and
hand-foot syndrome (6.4%), whichwere recovered by reducing dosage. Only 2 patients in anlotinib
group had grade 5 TRAE, which were both hemorrhage. Conclusions: Anlotinib could provide
clinical benefits by substantially prolonged PFS with manageable toxicity for Chinese refractory
mCRC patients. Although median OS did not reach significant improvement. Those with RAS/
KRAS/BRAF wildtype might be the potential patients in anlotinib treatment. Clinical trial infor-
mation: NCT02332499. Research Sponsor: Chia Tai Tianqing Pharmaceutical Group Co., Ltd.

Tumor response of anlotinib versus placebo.

Best response Anlotinib (n=282) Placebo (n=137) P value

PR 12 1
SD 202 41
PD 47 73
NE 0 1
NA 21 21
ORR, n(%) 12 (4.26%) 1 (0.73%) 0.0690
DCR, n(%) 214(75.89%) 42(30.66%) ,0.0001
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A new radio-enhancer, PEP503 (NBTXR3), in combination with concurrent chemoradiation in
locally advanced or unresectable rectal cancer: The dose-finding part of a phase I/II trial.

Jaw-Yuan Wang, Ching-Wen Huang, Ming-Yii Huang, Huang-Ming Hu, Wen-Hung Hsu, Hsiang-Yao Shih, Chiao-Yun Chen,
Chou-Pin Chen, Jeffrey Yung-Chuan Chao, You-Hsin Chiu; Division of Colorectal Surgery, Kaohsiung Medical University
Chung-Ho Memorial Hospital, Kaohsiung, Taiwan; Department of Radiation Oncology, Kaohsiung Medical University Chung-
Ho Memorial Hospital, Kaohsiung, Taiwan; Division of Gastroenterology, Kaohsiung Medical University Chung-Ho Memorial
Hospital, Kaohsiung, Taiwan; Department of Medical Imaging, Kaohsiung Medical University Chung-Ho Memorial Hospital,
Kaohsiung, Taiwan; Division of Colorectal Surgery, Taichung Veterans General Hospital, Taichung, Taiwan; Department of
Radiation Oncology, Taichung Veterans General Hospital, Taichung, Taiwan; Department of Radiology, Taichung Veterans
General Hospital, Taichung, Taiwan

Background:PEP503 (as known asNBTXR3) is a novel radio-enhancer composed of functionalized
hafnium oxide nanoparticles for a higher energy deposit by radiotherapy comparing to radio-
therapy alone without it. A prior phase 3 study for soft tissue sarcoma has demonstrated the
clinical benefit. The phase 1b part of the study aimed to test the feasibility of PEP503 intra-tumor
injection and examine the safety profile of various dose levels of PEP503 in combination with
concurrent chemo-radiation (CCRT) for locally advanced rectal cancers. Methods: Patients who
had rectal adenocarcinoma of T3-4 or locally unresectable disease suitable for neoadjuvant CCRT
were eligible. A single administration of PEP503 intra-tumor injection with multiple needle
punctures was applied 24 to 72 hours before the start of IMRT or IMAT at 50 Gy in 25 fractions
in combination with capecitabine or infusion 5-FU over 5~6 weeks. Dose escalation of 4 levels of
PEP503 injected volume was based on 5%, 10%, 15%, and 22% of the baseline tumor volume by
MRI. Intra-tumor dispersion of nanoparticles was inspected by CT-scan and the body kinetics
evaluation was performed. The total mesorectal excision was planned around 8~12 weeks later
after the completion of CCRT. Preliminary efficacy including tumor response after CCRT and the
pathological response with tumor regression grade (TRG) after surgery was collected. Results:
Twenty patients were enrolled, with 7, 4, 3, and 6 patients at 5%, 10%, 15%, and 22% dose levels,
respectively. An injection procedure-related dose-limiting toxicity of urinary tract infection with
sepsis was reported in the first treated patient at 5%. There was no adverse event (AE) or serious
AE directly caused by PEP503. The most frequently reported AEs related to CCRT across all dose
levels were diarrhea (~45%), WBC decreased (~40%), and dermatitis (~25%), but all were grade 1
or 2. The safety profile of CCRT with PEP503 was similar to it of CCRT without PEP503 for rectal
cancer patients. The CT scans, before and after CCRT, displayed the dispersion of PEP503 among
different tumor shapes and contours without leakage to the surrounding healthy tissues. In most
patients, hafnium was not detected in the circulation in 60minutes after PEP503 injection and not
found in urine. Around 70% of patients showed tumor response after the CCRT and half of the
patients receiving surgery achieved good tumor regression (AJCC TRG 0 or TRG 1). In the small
phase 1b dose-escalation part of the trial, the dose-dependency of the efficacy endpoints could not
be assessed. Conclusions: Intra-tumor injection of PEP503/NBTXR3 with CCRT is feasible without
additional toxicities for rectal cancer patients. The extension phase 2 of the trial to investigate the
clinical benefits of PEP503 at 22% of tumor volume is ongoing in Taiwan. Clinical trial information:
NCT02465593. Research Sponsor: PharmaEngine, Inc.
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Application of new treatment strategies for mCRC: Effect of online education on clinician
knowledge and confidence.

Geoff Roy Fisher, Sanneke Koekkoek, Juliette Vandenbroucque, Julien Taieb; Medscape Global Education, New York, NY;
Hôpital Européen Georges Pompidou, Paris, France

Background: This study determined whether online continuing medical education could improve
the knowledge and confidence of cliniciansin the application of the latest strategies for the
treatment of mCRC. Methods: A 30-minute online video panel discussion was launched for
physicians outside the USA in March 2020. Data was collected to May 2020. Educational effect
assessed with repeated-pairs pre-/post-activity, where individual participants served as their own
control. 3 multiple-choice, knowledge questions and 1 self-efficacy, 5-point Likert scale confidence
question were analyzed. Chi-squared test assessed pre- to post-activity change (5% significance
level, P , .05). Magnitude of change in total number of correct responses overall, and for each
question, were determined with Cramer’s V ( , .06 = Modest, 0.06-0.15 = Noticeable, .16-.26 =
Considerable, . .26 = Extensive). Results: 108 oncologists (oncs) and 33 gastroenterologists
(gastros) completed pre- and post-activity questions. A positive educational effect was observed
for oncs (noticeable effect, V = .123, P , .01); average % correct increased from 71 to 81%. For
gastros, there was a noticeable effect (V = .06) but P was not significant; correct responses
increased from 49 to 56%. Clinicians with 3/3 answers correct increased post-activity (37 to 54%
for oncs, 18 to 24%, for gastros). For oncs, improvements in % of correct responses post-activity
were seen for questions on tailoring treatment to primary tumour location, outcome of the
CRICKET trial on cetuximab re-challenge, and outcomeof the BEACON trial in BRAFmutatedmCRC
(11%, 21%, and 13% relative changes, respectively). Relative changes of 25%, 18% and -17%,
respectively, were observed for gastros. % of clinicians mostly or very confident with selecting
optimal treatment strategy across the continuum of care improved post-activity, increasing from
33 to 58% for oncs and from 27 to 36% for gastros. Conclusions: This on-demand, online video
panel discussion resulted in a positive education effect. However, the sample size for gastros was
small and the post-activity change was not significant. Knowledge gaps remained post-activity,
indicating the need for further education to support optimisation of the treatment of mCRC.
Research Sponsor: Merck KGaA.
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Sensitivity of HER2-amplified colorectal organotypic cancer spheroids at ex vivo resistance to
panitumumab and trastuzumab.

Jeremy D. Kratz, Lucas Zarling, Aishwarya Sunil, Shujah Rehman, Katherine Anne Johnson, Sarbjeet K. Makkar, Cheri Pasch,
Nicole Lassen, Kayla Lemmon, Linda Clipson, Sam Joseph Lubner, Melissa C. Skala, Dustin A. Deming; University of Wisconsin-
Madison, Madison, WI; University of Wisconsin, Madison, WI; Morgridge Institute for Research, Madison, WI; University of
Wisconsin School of Medicine and Public Health, Madison, WI; University of Wisconsin Carbone Cancer Center, Madison, WI;
University of Wisconsin Carbone Cancer Center, and ECOG-ACRIN, Madison, WI

Background: HER2 amplification is an emerging biomarker in colorectal cancer (CRC) with
increased copy number associated with improved clinical outcomes to HER2 targeting. RAS/
RAFwildtypeCRCalso benefit fromuse of epidermal growth factor receptor inhibition (EGFRi). The
sequencing of EGFRi versus HER2 inhibition in low copy number HER2 amplified CRC remains
uncertain. Patient-derived cancer organoids (PDCOs) allow an ex vivomethod to assess treatment
sensitivity. We examined treatment sensitivity of a HER2 amplified PDCO at baseline and following
resistance to panitumumab and trastuzumab. Methods: Following IRB-approval, fresh CRC tissue
was cultured to maturation. After expansion, subcultures were treated with stepwise (20%)
increase to physiologic Cmax of panitumumab (230ug/mL) and trastuzumab (180ug/mL). Thresh-
old for escalation wasmedian relative growth of +20% at 96h. Sensitivity was assessed on primary
culture (RC1), panitumumab resistance (RC1-P) and trastuzumab resistance (RC1-T) using 96h of
physiologic Cmax panitumumab, trastuzumab, and combination trastuzumab/pertuzumab. Individ-
ual sphere response was assessed for change in mean NADH autofluorescence intensity and ratio
of NADH/FAD signal. Response was assessed at 96h in comparison to control using effect size of
Glass’s Delta (GD). Results: Molecular profiling revealed HER2 copy number of 14 with no
concurrent alterations in RAS, RAF, or PIK3CA. Time to resistance was similar between panitu-
mumab (55 days) and trastuzumab (51 days). RC1 had baseline growth (+116%) which was reduced
with single agent panitumumab (+17%, GD=1.40) with intermediate sensitivity to trastuzumab
(+48%, GD=0.95) and trastuzumab/pertuzumab (46%, GD=0.99). Normalized NADH/FAD ratio
revealed significant metabolic response to panitumumab (-20%, GD=0.66) and trastuzumab/
pertuzumab (-35%, GD=1.16) with insignificant effect of single agent trastuzumab (-14%, GD=0.46).
Following resistance to panitumumab, RC1-P had persistent growth with trastuzumab (+68%)
which improved in combination trastuzumab/pertuzumab (+34%, GD=1.16). Following resistance
to trastuzumab, RC1-T was insensitive to EGFRi with panitumumab including persistent growth
(+58%, GD=0.70) and unchanged metabolism (+2%, GD=-0.10). Conclusions: Therapeutic dose
escalation in a single PDCO of HER2 amplified CRC suggests improved sensitivity to EGFRi and dual
HER2 targeting with trastuzumab/pertuzumab. Resistance to EGFRi resulted in persistent sensi-
tivity to dual HER2 inhibition using trastuzumab/pertuzumab, however resistance to single agent
trastuzumab. Resistance to trastuzumab resulted in future insensitivity to EGFRi. Molecular
profiling at resistance revealed no pathologic alterations in EGFR or ERBB2 signaling, with ongoing
analysis of transcriptional changes by RNAseq. Research Sponsor: U.S. National Institutes of
Health. Other Foundation.
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Neoadjuvant chemotherapy with modified FOLFOXIRI for locally advanced rectal cancer: A single
center phase II trial.

Wen Zhang, Haitao Zhou, Jun Jiang, Yuelu Zhu, Shuangmei Zou, Yuan Tang, Jianwei Liang, Yongkun Sun, Zhichao Jiang,
Zhixiang Zhou, Aiping Zhou; 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; Department
of colorectal surgery, National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese
Academy of Medical Sciences and Peking Union Medical College, Beijing, China; Department of diagnostic radiology, National
Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and
Peking Union Medical College, Beijing, China; Department of pathology, National Cancer Center/National Clinical Research
Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing, China;
Department of radiotherapy, National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese
Academy of Medical Sciences and Peking Union Medical College, Beijing, China

Background: Chemoradiotherapy (CRT) remains the standard treatment choice for locally ad-
vanced rectal cancer (LARC). Neoadjuvant chemotherapy alone with doublet mFOLFOX6 (folinic
acid, 5-fluorouracil, and oxaliplatin) seemed not to influence recurrence free survival with the
advantage of less treatment-related complications. This phase II trial was designed to evaluate the
efficacy and safety of neoadjuvant triplet chemotherapy with mFOLFOXIRI (folinic acid, 5-fluo-
rouracil, oxaliplatin, and irinotecan) in patients with LARC (NCT03443661).Methods: Patients with
LARC received up to 5 cycles of mFOLFOXIRI (irinotecan 150 mg/m2, oxaliplatin 85 mg/m2,
leucovorin 200 mg/m2 were administered on Day 1, fluorouracil 2400 mg/m2 was administered
as a continuous intravenous infusion for 48 hours on Day 1, and was repeated every 14 days).
Magnetic resonance imaging (MRI) was performed to assess the baseline and post-chemotherapy
TN stage. Radical resection was performed within 4–6 weeks of the last dose of chemotherapy if
the tumor shrank or remained stable. Adjuvant chemotherapy with mFOLFOX6 or XELOX
(oxaliplatin and capecitabine) was recommended. Postoperative radiation was planned for R1
resection, ypT4b, ypN2, and positive circumferential resection margin (CRM). The primary end-
point was the pathological complete response (pCR) rate. Results: Between December 2015 to
March 2019, a total of 50 patients were enrolled. 48 (96%) of the patients were clinically node-
positive, 28 (56.5%) were CRMnvolved, and 39 (78.4%) were extramural venous invasion (EMVI)-
positive. Themedian cycle of neoadjuvantmFOLFOXIRI chemotherapywas 5 (range, 1–5). A total of
46/50 (92%) patients underwent total mesorectal excision (TME) surgery, all with R0 resection.
The pCR rate was 4.3% (2/46). Twenty-three of 46 (50%) patients achieved pathological node-
negative status. The proportion of pathologically positive CRM and EMVI were 2.2% and 34.7%,
respectively (table). Adjuvant radiotherapy was given to 14/46 (30.4%) patients. The most
common Grade 3 or more toxicities included neutrocytopenia (50%), leukopenia (14%), and
diarrhea (12%) during neoadjuvant chemotherapy. Clinical meaningful surgical morbidities in-
cluded pneumonia (n=1), pelvic infection (n=1), and anastomotic fistula (n=1). With a median follow-
up time of 33 months (range, 14–73 months), local recurrences and distant metastases were
confirmed in 3 (6.5%) and 8 (17.4%) cases, respectively.Conclusions:Neoadjuvant chemotherapy
with mFOLFOXIRI yielded a significant down-staging effect with an ordinary pCR rate, and seemed
effective in eliminating EMVI and transforming CRM-positive to CRM-negative status in patients
with LARC. The preliminary survival results are promising. This regimen could serve as a potential
alternative to CRT in selected patients with LARC. Clinical trial information: NCT03443661.
Research Sponsor: None.

Characteristics evaluated by MRI at baseline and after neoadjuvant chemotherapy and
pathology characteristics (N=46).

Characteristics
Baseline
N (%)

After neoadjuvant chemotherapy
N (%)

Pathology
N (%)

T Stage
T0 0 (0) 0 (0) 2 (4.3)
T1 0 (0) 0 (0) 0 (0)
T2 0 (0) 6 (13) 4 (8.7)
T3 27 (34.7) 37 (80.4) 35 (76.1)
T4 19 (65.3) 3 (6.5) 5 (10.9)
N Stage
N0 2 (4.3) 22 (47.8) 23 (50)
N1 22 (47.8) 19 (41.3) 12 (26.1)
N2 22 (47.8) 5 (10.7) 11 (23.9)
TNM Stage
0 0 0 2 (4.3)
I 0 6 (13) 3 (6.5)
II 2 (4.3) 16 (34.8) 18 (39.1)
III 44 (95.7) 24 (52.2) 23 (50)
EMVI
Positive 36 (78.4) 17 (34.7) 17 (34.7)
Negative 10 (21.6) 29 (65.3) 29 (65.3)
CRM
Positive 26 (56.5) 4 (8.7) 1 (2.2)
Negative 20 (43.5) 42 (91.3) 45 (97.8)
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ALTER-C-001: Efficacy and safety of anlotinib plus XELOX regimen as first-line treatment
followed by maintenance monotherapy of anlotinib for patients with mCRC—A single-arm,
multicenter, phase Ⅱ clinical trial.

Jin Yan, Li Zhang, Yongdong Jin, Yunwei Han, Hao Sun; Department of Gastrointestinal Surgery, Sichuan Cancer Hospital and
Institute/The Affiliated Cancer Hospital School of Medicine, UESTC, Chengdu, China; Department of Medical Oncology,
Chongqing University Three Gorges Hospital, Chongqing, China, Chongqing, China; Department of Medical Oncology, Sichuan
Cancer Hospital and Institute/The Affiliated Cancer Hospital School of Medicine, UESTC, Chengdu, China; Department of
Medical Oncology, The Affiliated Hospital of Southwest Medical University, Luzhou, China; Gastrointestinal Cancer Center,
Chongqing University Cancer Hospital, Chongqing, China

Background: The combination of anti-VEGF or anti-EGFR targeted drugs with chemotherapy is
considered as the standard first-line therapy for metastatic colorectal cancer (mCRC), and
maintenance treatment is proven to be a promising and controversial therapeutic strategy which
is mainly involved bevacizumab or capecitabine. However, studies regarding the maintenance
strategies based on antiangiogenic TKIs are limited currently. Anlotinib is a novel oral multi-target
TKI which can inhibit both tumor angiogenesis and tumor cell proliferation simultaneously.
Previous studies indicated that anlotinib demonstrated clinical benefits for patients with mCRC.
This study aimed to evaluate the efficacy and safety of anlotinib plus XELOX as first-line treatment
followed by anlotinib maintenance therapy for mCRC. Methods: ALTER-C-001 trial was an open
label, single-arm,multicenter phase II study. A calculated sample size of 53 patientswith previously
untreated mCRC, ranging from 18-75 years old and an ECOG performance status# 1 were planned
to recruit. Eligible patients were treated with capecitabine (1000 mg/m2, po, d1-14, q3w) and
oxaliplatin (130 mg/m2, iv, d1, q3w) plus anlotinib (10mg, po, d1~14, q3w) for 6 cycles followed by
maintenance therapy of anlotinib (12mg, po, d1~14, q3w) until disease progression or intolerable
adverse events (AEs). The primary endpoint was progression-free survival (PFS). Secondary
endpoints were ORR, DCR, DOR and safety. Results: From January 2020 to September
2020, a total of 9 patients were enrolled, 6 patients were available for efficacy assessment. In
best overall response assessment (all confirmed), there were 66.7% PR (4/6), 16.7% SD (1/6) and
16.7% PD (1/6). The preliminary ORR and DCR of the 6 patients was 66.7% (95% CI, 22.3-95.7%)
and 83.3% (95%CI, 35.9-99.6%), respectively. Themedian PFS was not reached. Most treatment-
related adverse events (TRAEs) were grade 1-2. Grade 3 or above TRAEs were as follows:
hypertriglyceridemia (33.3%), hypertension (16.7%), neutropenia (16.7%) and lipase elevated
(16.7%). No grade 5 AEs were observed. Conclusions: The preliminary results indicated that
anlotinib plus XELOX regimen followed by anlotinib monotherapy as first-line treatment exhibited
antitumor efficacy and manageable toxicity for patients with mCRC. The study is still ongoing and
the data will be updated subsequently. Clinical trial information: ChiCTR1900028417. Research
Sponsor: Chia Tai Tianqing Pharmaceutical Group Co., Ltd.
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Initial experience of TAS-102 chemotherapy in Australian patients with chemorefractory
metastatic colorectal cancer.

Azim Jalali, Hui-Li Wong, Rachel Wong, Margaret Lee, Lucy Gately, Matthew Loft, Jeremy David Shapiro, Suzanne Kosmider,
Jeanne Tie, Sumitra Ananda, Justin Yeung, Ross Jennens, Belinda Lee, Joseph James McKendrick, Lionel Lim,
Muhammad Adnan Khattak, Peter Gibbs; Personalised Oncology Division, Walter & Eliza Hall Institute of Medical Research,
Melbourne, VIC, Australia; The Walter and Eliza Hall Institute of Medical Research & Peter MacCallum Cancer Centre,
Melbourne, Australia; Eastern Health, Melbourne, Australia; The Walter and Eliza Hall Institute of Medical Research,
Melbourne, Australia; Walter and Eliza Hall Institute, Melbourne, VIC, Australia; The Walter and Eliza Hall Institute of Medical
Research, Melbourne, VIC, Australia; Cabrini Health, Malvern, VIC, Australia; Department of Medical Oncology, Western
Health, Melbourne, VIC, Australia; Department of Medical Oncology, Western Health, Melbourne, Australia; Peter MacCallum
Cancer Institute, Melbourne, Australia; Western Health, Footscray, Australia; Epworth Hospital, Richmond, VIC, Australia;
Imperial College NHS Hospitals, London, United Kingdom; Ringwood Private Hospital, Doncaster East, Australia; Royal Perth
Hospital, Western Australia, Australia; Royal Melbourne Hospital, Melbourne, Australia

Background: For patients with refractory metastatic colorectal cancer (mCRC) treatment with
Trifluridine/Tipiracil, also known as TAS-102, improves overall survival. In Australia, TAS-102 was
initially made available locally through patients self-funding, later via an industry sponsored
Medicine Access Program (MAP) and then via the Pharmaceutical Benefits Scheme (PBS). This
study aims to investigate the efficacy and safety of TAS-102 in real world Australian population.
Methods: A retrospective analysis of prospectively collected data from the Treatment of Recur-
rent and Advanced Colorectal Cancer (TRACC) registry was undertaken. The characteristics and
outcomes of patients receiving TAS-102 were assessed and compared to all TRACC patients and
those enrolled in the registration study (RECOURSE). Results: Across 13 sites, 107 patients were
treated with TAS-102 (non-PBS n = 27, PBS n = 80), The median number of patients per site was 7
(range: 1-17). The median age was 60 years (range: 31-83), compared to 67 for all TRACC patients
and 63 for RECOURSE. Comparing registry TAS-102 and RECOURSE patients, 75% vs 100% were
ECOG performance status 0-1, 74% vs 79% had initiated treatment more than 18 months from
diagnosis of metastatic disease and 39% vs 49% were RAS wild type. Median time on treatment
was 10.4 weeks (range: 1.7-32). Median clinician assessed progression-free survival was 3.3
compared to RECIST defined PFS of 2 months in RECOURSE study, while median overall survival
was the same at 7.1 months. Two patients (2.3%) had febrile neutropenia and there were no
treatment-related deaths in the real-world series, where TAS102 dose at treatment initiationwas at
clinician discretion. In the RECOURSE study there was a 4% febrile neutropenia rate and one
treatment-related death.Conclusions: TRACC registry patients treatedwith TAS102were younger
than both TRACC patients overall and those from the RECOURSE trial. Less strict application of
RECIST criteria and less frequent imaging may have contributed to an apparently longer PFS.
However overall survival outcomes achieved with TAS102 in real world patients were comparable
to findings from this pivotal trial with an acceptable rate of major adverse events. Research
Sponsor: None.

© 2021 American Society of Clinical Oncology. Visit gicasym.org and search by abstract for disclosure information.

COLORECTAL CANCER

http://gicasym.org


72 Poster Session

Response to PD-1 and PD-L1 based immunotherapy in MSS advanced colorectal cancer is
impacted by metastatic disease sites.

Marwan Fakih, Jaideep Singh Sandhu, Chongkai Wang, Ching Ouyang; City of Hope National Medical Center, Duarte, CA; City
of Hope, Duarte, CA; City of Hope Comprehensive Cancer Center, Duarte, CA; City of Hope National Medical Center and
Beckman Research Institute, Duarte, CA

Background:Microsatellite stable (MSS)metastatic colorectal cancer (mCRC) has been associated
with immunotherapy resistance. However, the impact of metastatic diseases sites on clinical
outcome with checkpoint inhibition has not be adequately investigated. Methods: Following IRB
approval (14361), we performed a retrospective study to assess the response and progression-free
survival (PFS) to PD-1 or PD-L1 based therapy in patients with MSSmCRCwho progressed following
standard chemotherapy and targeted therapy. Patients were included if they received an FDA
approved anti-PD1 or anti-PD-L1 agent, alone or in combination with other investigational agents.
Exclusion criteria included concurrent cytotoxic therapy. Response and PFS were determined by
RECIST guidelines. Results: 97 patients with refractory MSS mCRC satisfied the inclusion criteria
were evaluable for analysis. 57, 17, 13, and 10 received nivolumab, atezolizumab, pembrolizumab,
and durvalumab, respectively. 47, 8, 10, 10, 17 received concurrent VEGFR, MEK, CTLA-4, radiation,
or other targeted therapies. Among tested variables, including age, gender, primary tumor
location, ECOG status, RAS, BRAF, APC, TP53, TMB, and sites of metastasis, only ECOG status
(0 vs. 1) and metastatic disease to the liver were associated with disease control (partial response
and stable disease; p = 0.005 and , 0.001 respectively). Disease control rates in patients without
liver metastases (n = 43) was 56% (95% CI: 40-71%), compared with 2% (95% CI: 0.1-10%) in
patients with liver metastases (n = 54) (p , 0.001). Also, liver involvement was predictive for PFS
based on multivariate Cox regression model (p , 0.001). The median PFS in patients with liver
involvement was 1.5 vs 4.5 months for no liver involvement (HR = 4.41, p = , 0.001). Amongst
patients without liver metastases, 35% (15/43) remained without progression at 6 months. These
patients were characterized by lung metastases (n = 8) and/or lymph node metastases (n = 4).
Conclusions: The presence of liver metastases is MSS mCRC is predictive for lack of benefit from
PD-1/PD-L1 inhibitors. Patients without liver metastases can derive a meaningful clinical benefit,
with 35% being progression-free at 6 months. Future PD-1/PD-L1 drug development should
consider metastatic sites of disease in study design and development. Research Sponsor: None.
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Updated data from alloSHRINK phase I first-in-human study evaluating CYAD-101, an innovative
non-gene edited allogeneic CAR-T in mCRC.

Hans Prenen, Jeroen Dekervel, Alain Hendlisz, Sébastien Anguille, Ahmad Awada, Emilie Cerf, Caroline Lonez, Eytan Breman,
Marie-Sophie Dheur, Erik Alcantar-Orozco, David Edward Gilham, Anne Flament, Frederic Lehmann, Eric Van Cutsem;
University Hospital Antwerp (UZ Antwerp), Antwerp, Belgium; University Hospital Leuven (UZ Leuven), Leuven, Belgium;
Institut Jules Bordet, Brussels, Belgium; Institut Jules Bordet, Université Libre de Bruxelles (ULB), Brussels, Belgium; Celyad
Oncology, Mont-Saint-Guibert, Belgium; University Hospital Gasthuisberg and University of Leuven, Leuven, Belgium

Background: CYAD-101 is a first-in-class, non-gene edited allogeneic CAR T-cell product that
combines the broad breadth of tumor targeting of the NKG2D-based chimeric antigen receptor
(CAR) with a peptide-based approach that controls graft versus host disease (GvHD). NKG2D binds
eight ligands commonly over-expressed across many tumors while the co-expressed T-cell re-
ceptor (TCR) inhibitory (TIM) peptide interferes with signaling by the endogenous TCR. A bank of
CYAD-101 cells was produced from a single donor and evaluated in the AlloSHRINK phase 1 study
(NCT03692429) in patients with unresectable metastatic colorectal cancer (mCRC). Methods:
Three CYAD-101 infusions, each administered following a FOLFOX standard cycle as precondition-
ing chemotherapy, were tested in a 3+3 dose-escalation study (dose-levels (DL): 108, 3x108 and 109

T-cells per infusion) in patients with relapsed/refractory mCRC who progressed after previous
treatment with oxaliplatin-based chemotherapy, with or without irinotecan-based chemotherapy.
Results: Fifteen patients (pts) were enrolled (3 pts at DL-1, 3 pts at DL-2, 9 pts at DL-3). No dose-
limiting toxicity (DLT), Grade $ 3 related adverse events or GvHD were reported after any of the
CYAD-101 infusions, thus confirming the overall good safety profile of CYAD-101 post FOLFOX.
Encouraging anti-tumor activity was observed with 2 confirmed partial responses (PR), including
one response in a KRAS mutated patient. In addition, 9 pts achieved stable disease (SD), with 7 SD
lasting at least 3 months. The median progression-free survival in this heavily pre-treated
population was 3.9 months (95% CI). Whilst engraftment of the CYAD-101 cells was observed
after each infusion, the relative level of systemic cytokines appeared to be primarily modulated by
cell dose with some suggestion that the magnitude of modulation might be associated with clinical
response. Interestingly, preliminary analysis of the T-cell repertoire identified some evidence of
TCR diversity after therapy in the patient showing themost durable partial response.Conclusions:
These clinical results demonstrate the safety and tolerability of a fist-in-human non-gene edited
allogeneic CAR T-cell treatment with early promising anti-tumor activity in advanced mCRC pts.
Preliminary translational analysis present intriguing observations that the modulation of systemic
cytokine levelsmay be associatedwith dosewhich is uncommon in CART-cell therapies reported to
date while limited T-cell clonal diversification in the best responding patient underscores the likely
central role of the adoptively transferred T-cell in driving therapeutic response in this particular
patient. Extension cohort evaluating CYAD-101 following other preconditioning chemotherapy is
expected to be initiated end 2020. Clinical trial information: NCT03692429. Research Sponsor:
Celyad SA.

© 2021 American Society of Clinical Oncology. Visit gicasym.org and search by abstract for disclosure information.

COLORECTAL CANCER

http://clinicaltrials.gov/show/NCT03692429
http://gicasym.org


75 Poster Session

Anlotinib combined with CAPEOX in first-line treatment of patients with RAS and BRAF wild-type
unresectable metastatic colorectal cancer: A single-arm, phase II study (ALTER-C-002 trial).

Ke-Feng Ding, Yue Liu, Jiaqi Chen, Lifeng Sun, Dong Xu, Xiujun Liao, Qian Xiao, JUN LI, Ying Yuan; Colorectal Surgery and
oncology, Key Laboratory of Cancer Prevention and Intervention, Ministry of Education, The Second Affiliated Hospital,
Zhejiang University School of Medicine, Hangzhou, China; Medical Oncology, The Second Affiliated Hospital of Zhejiang
University School of Medicine, Hangzhou, China

Background: Anlotinib is an oral small molecule multi-target tyrosine kinase inhibitor that is
designed to primarily inhibit VEGFR1/2/3, FGFR1-4, PDGFR a/b and c-Kit, with a broad spectrum of
inhibitory effects on tumor angiogenesis and growth. In a previous trial, Anlotinib had been
demonstrated to be safe and efficacious in advanced colorectal cancer after failure of recom-
mended treatment. We aimed to evaluate the efficacy and safety of Anlotinib combined with
CAPEOX as first-line treatment for unresectable RAS and BRAF wild-type metastatic colorectal
cancer (mCRC).Methods: ALTER-C-002 is a single-arm phase II clinical trial. A total of 30 patients
with RAS/BRAF wild-type unresectable mCRC, aged 18-75, without prior systemic treatment and
ECOG performance score # 1 will be prospectively included. Patients received Capecitabine
(850 mg/m2, p.o., on day 1-14 every 3 weeks), Oxaliplatin (130 mg/m2, i.v., every 3 weeks) and
Anlotinib (12 mg, p.o., 2 weeks on/1 week off). After 6 cycles of inducing therapy, patients will
receive Capecitabine and Anlotinib as maintenance therapy until tumor progression. Primary
endpoint was objective response rate (ORR); secondary endpoints included safety, disease control
rate (DCR) and progression-free survival (PFS).Results: As of Sep.15th, 2020, 19 patients had been
enrolled. 12 of 19 patients were evaluable for antitumor activity: 10 patients had partial response, 2
patients had stable disease. The ORR was 83.3% (95% CI: 51.6–97.9%), and DCR was 100% (95%
CI: 73.5–108.1%). 9 patients (47.4%) developed gradeⅢ adverse events with 1 (5.3%) gradeⅣ AE.
The grade Ⅲ AEs included hypertension (n = 8), diarrhea (n = 3), hypertriglyceridemia (n = 2),
leukopenia and neutropenia (n = 3), alanine aminotransferase increase (n = 1), intestinal obstruc-
tion (n = 1), nausea and vomiting (n = 1), and grade Ⅳ AE was blood bilirubin increase. 1 patient
received emergent surgery for relieving intestinal obstruction after 14 days of Anlotinib treatment
discontinuation. No extra bleeding or wound healing risk were observed during the perioperative
period. No treatment-related deaths occurred. Conclusions: The combination of Anlotinib and
CAPEOX displayed promising antitumor activity and manageable toxicity in unresectable RAS and
BRAF wild-type mCRC, which should be merited further evaluation in randomized studies. Clinical
trial information: NCT04080843. Research Sponsor: None.
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Impact of omitting fluorouracil from FOLFIRI plus bevacizumab as second-line chemotherapy for
metastatic colorectal cancer patients.

Yuki Matsubara, Toshiki Masuishi, Takatsugu Ogata, Taiko Nakazawa, Kyoko Kato, Kazuki Nozawa, Yukiya Narita,
Kazunori Honda, Hideaki Bando, Shigenori Kadowaki, Masashi Ando, Masahiro Tajika, Kei Muro; Department of Clinical
Oncology, Aichi Cancer Center Hospital, Nagoya, Japan; Aichi Cancer Center Hospital, Nagoya, Japan; Department of Clinical
Oncology, Aichi Cancer Center Hospital, Nagoya, Aichi, Japan; Department of Endoscopy, Aichi Cancer Center Hospital,
Nagoya, Japan

Background: FOLFIRI + bevacizumab (FOLFIRI + BEV) is a standard second-line chemotherapy (Cx)
for metastatic colorectal cancer (mCRC) patients (pts) who are refractory or intolerant to
fluoropyrimidines (FPs) and oxaliplatin (OX). However, the efficacy of continuing FPs as
second-line Cx for pts who are refractory to FPs in first-line Cx remains unclear. Methods: We
retrospectively evaluated mCRC pts who received irinotecan (IRI) + BEV or FOLFIRI + BEV as
second-line Cx at a single institution from Jan 2010 to Apr 2020. The main eligibility criteria were
ECOG performance status (PS) of 0-2, knownKRAS status, a standard initial dose of fluorouracil (5-
FU) (bolus 400 mg/m2, infusional 2400 mg/m2) in FOLFIRI + BEV and IRI (150 mg/m2), refractory
to FPs, no prior use of IRI, and prior use of OX. We compared the efficacy and safety of IRI + BEV
with those of FOLFIRI + BEV. The adjusted hazard ratios (aHRs) for progression-free survival (PFS)
and overall survival (OS) were calculated using a multivariate Cox model that contained variables
with p , 0.05 in the univariate analysis to reduce the imbalance between both the treatments.
Results: Among the 261 pts, 107 were eligible (IRI + BEV/FOLFIRI + BEV, 31/76 pts). Pt charac-
teristics were as follows (IRI + BEV/FOLFIRI + BEV): median age, 67/62; ECOG PS, 1–2, 55/46%;
KRAS mutant, 45/50%; BRAF V600E mutant, 6/11%; right-sided tumor, 19/43%; lactate dehy-
drogenase (LDH)$ 400 U/L, 13/12%; PFS of first-line Cx, 6month (m), 39/30%; prior use of BEV,
84/63%. Relative dose intensity (RDI) (IRI + BEV/FOLFIRI + BEV) of IRI and BEV was similar in the
groups; median RDI (range) of IRI, 80 (44–100) /83 (49–100) %; p = 0.560; median RDI of BEV, 86
(35–100) /83 (20–100) %; p = 0.681. Efficacies (IRI + BEV/FOLFIRI + BEV) after a median follow-up
of 13.1/14.3 m were as follows: median PFS, 6.4/5.8 m (HR, 0.90; 95% CI, 0.57–1.38; p = 0.64; aHR,
0.82; 95% CI, 0.50-1.34; p = 0.44); median OS, 16.6/16.5 m (HR, 0.83; 95% CI, 0.51-1.32; p = 0.44;
aHR, 1.01; 95% CI, 0.59-1.69; p = 0.97); objective response rate, 25.9/11.3%. Adjustment factors for
PFSwere prior colorectomy, number ofmetastatic sites, ECOGPS, livermetastasis, and the level of
LDH, while those for OS were prior colorectomy, number of metastatic sites, liver metastasis,
peritoneal metastasis, and the level of LDH. All subgroup analyses for PFS and OS according to the
pt characteristics also showed no significant differences in the groups. All grade nausea (32/58%)
and stomatitis (13/36%) and grade 3–4 neutropenia (23/58%) and febrile neutropenia (0/3%)
were less common in the IRI + BEV than in the FOLFIRI + BEV group. Conclusions: Our study
suggests that omitting 5-FU fromFOLFIRI + BEV as second-line Cx formCRC ptswho are refractory
to FPs may lower the occurrence of adverse events without impairing the treatment efficacy.
Research Sponsor: None.
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Phase II study of pembrolizumab plus capecitabine and bevacizumab in microsatellite stable
(MSS) metastatic colorectal cancer (mCRC): Interim analysis.

Andrea Grace Bocobo, Renee Wang, Spencer Behr, Julia C. Carnevale, Pelin Cinar, Eric Andrew Collisson, Lawrence Fong,
Wesley Allen Kidder, Andrew H. Ko, Kanti Pallav Kolli, Megan Kennedy, Angela Laffan, Sheila Lindsay, Sneha Nalla,
Gabriel Schwartz, Julia Whitman, Patricia Zendejas, Li Zhang, Katherine Van Loon, Chloe Evelyn Atreya; University of
California San Francisco, Helen Diller Family Comprehensive Cancer Center, San Francisco, CA; University of California San
Francisco Helen Diller Family Comprehensive Cancer Center, San Francisco, CA; UCSF Helen Diller Family Comprehensive
Cancer Center, San Francisco, CA

Background: MSS mCRC rarely responds to pembrolizumab monotherapy, but capecitabine and
bevacizumab may induce immune-stimulatory effects. This study evaluates the safety, tolerability
and preliminary efficacy of pembrolizumab in combination with capecitabine and bevacizumab in
MSSmCRC. We present results at the planned interim analysis.Methods: Design:single-arm, open-
label, single-site phase 2 trial with a safety lead-in to confirm the recommended phase 2 dose
(RP2D) for capecitabine and expansion cohorts. Per the Simon’s 2-stage design,#1 response in 29
patients (pts) requires trial suspension. Key eligibility criteria: MSS mCRC with stable disease (SD)
or progressive disease (PD) on prior fluoropyrimidine-based therapy. Treatment: RP2D PO
capecitabine on days 1-14 plus 200 mg IV pembrolizumab and 7.5 mg/kg IV bevacizumab on
day 1 in 21-day cycles. Pts are followed for toxicity and radiographic response. Results: From 04/
2018-09/2020, 29 pts were enrolled, of whom 15 (52%) were female; 21 (72%) white; and median
age was 55 years (range 36-77 years). Prior therapies: 2 (7%) pts had SD and 27 (93%) pts had PD
on fluoropyrimidine-containing regimens; 24 (83%) pts had prior exposure to bevacizumab. The
RP2D for capecitabine was 1000 mg/m2 PO BID, with no dose limiting toxicities observed.
Complete toxicity data are available for 25 off-treatment pts. The most common related adverse
events (AEs) were palmar-plantar erythrodysesthesia (PPE) (64%) and fatigue (68%). Grade $3
related AEs occurred in 9 (36%) pts, including immune-related AEs of Grade 3 dyspnea, hypo-
phosphatemia, and pancreatitis in 1 pt each. Treatment related AEs leading to dose interruptions,
reductions, or delays occurred in 15 (60%) pts, most commonly PPE in 13 (52%) pts. No pt had a
related AE leading to treatment discontinuation or death. Disposition: of 29 pts enrolled, 24 were
removed for PD and 1 was removed for an unrelated AE. Best response by RECIST 1.1 in 23 evaluable
pts: partial response (PR) in 2 (9%); SD in 14 (61%); PD in 7 (30%). Median time on treatment was
6 months (range 2-26 months). Conclusions: Combination of pembrolizumab with capecitabine
and bevacizumabwas found to be tolerable with an expected toxicity profile inMSSmCRC pts. With
2 responses, the study met interim analysis criteria to continue accrual. Tissue and blood-based
immune correlatives are planned. Clinical trial information: NCT03396926. Research Sponsor:
Merck Sharp & Dohme Corp.
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Phase I expansion study of P-cadherin-targeted 90Y-FF-21101 antibody in advanced
chemorefractory colorectal and pancreatic-biliary cancers.

Devalingam Mahalingam, Vivek Subbiah, Taofeek K. Owonikoko, Susanna Varkey Ulahannan, Debra L. Richardson,
Aparna Kalyan, Mary Frances Mulcahy, Catherine A. Wheeler, Satoshi Matsushima, Takeaki Suzuki, Ruth Ann Subach,
Mary Johansen, Timothy Madden, Kin Cheung, David S. Wages; Northwestern University, Robert H Lurie Comprehensive
Cancer Center, Chicago, IL; Department of Investigational Cancer Therapeutics, The University of Texas MD Anderson Cancer
Center, Houston, TX; Winship Cancer Institute of Emory University, Atlanta, GA; Stephenson Cancer Center University of
Oklahoma/Sarah Cannon Research Institute, Oklahoma City, OK; FUJIFILM Pharmaceuticals U.S.A., Inc., Cambridge, MA

Background: Overexpression of the cell-cell adhesion protein P-cadherin has been associated
with a more aggressive cancer cell phenotype, cancer stem cell properties, tumor invasion and
metastasis. We determined the safety and recommended Phase II dose of the yttrium-labeled P-
cadherin-targeted 90Y-FF-21101monoclonal antibody (mAb) in patients (pts) with advanced tumors,
and focused our expansion study in advanced colorectal (CRC) and pancreatic-biliary cancers (non-
CRC tumors). We report the safety, efficacy, and correlative pharmacokinetics (PK)/
pharmacodynamics (PD) in this cohort. Methods: Pts enrolled must have progressed on all
standard therapies. 25 mCi/m2 (8 mCi/mg mAb) 90Y-FF-21101 was administered intravenously
every 12 weeks (wks) until disease progression or unacceptable toxicity. Disease response was
assessed based on RECIST v1.1 every 8 wks (1 cycle = 28 days). Serum mAb PK, existence of anti-
drug antibodies (ADA) and tumor P-cadherin expression were also evaluated. Results: 31 pts
[mean age 63 (range, 39-89); 14F/17M; median number of prior therapies, 3 (range, 1-11)] with CRC
(18) and non-CRC tumors [pancreatic (8), cholangiocarcinoma (3), duodenal (2)] received amedian
of 1 (range, 1-2) dose of 90Y-FF-21101. Median duration on studywas 8.1 (3.9 – 27)wks (CRC) and8 (1.1-
17.1) wks (pancreatic-biliary). Myelosuppression was the most common treatment-related adverse
event [thrombocytopenia (87%; Grade (Gr) 3/4 in 45%), lymphopenia (74%; Gr 3/4 in 61%),
anemia (52%; Gr 3/4 in 13%), leukopenia (32%; Gr 3/4 in 16%)], in addition to fatigue (68%, 1 Gr 3)
and nausea (39%, 1 Gr 3). Three pts required dose reduction to 20mCi/m2with subsequent infusion
after Gr 3/4 thrombocytopenia [(pancreatic (2), CRC (1)]. The clinical benefit rate in pts with CRC
based on stable disease (SD) for$8wks is 43.8% (7/16 pts), with amedian PFS of 8.1 wks and OS of
27wks [median PFS, 7.9wks; OS, 17.1 wks in non-CRC]. Longer-term SDwasmaintained in 2 pts with
CRC for 17-24 wks; one continues on treatment. Enrollment is ongoing in the non-CRC cohort. FF-
21101 has amean t1/2 of approximately 65 hours, and post-treatment ADA titers have been observed
in, 5%of pts. Tumor P-cadherin expression analysis by IHC demonstrated H-scores. 150 in 88%
(14/16) of CRC pts, 75% (9/12) for non-CRC; 2 CRC pts with SD $17 wks had H-scores $190.
Conclusions: 90Y-FF-21101 administered every 12 wks demonstrated expected toxicities and has
been generally well-tolerated, with preliminary evidence of benefit demonstrated in heavily pre-
treated pts with advanced CRC. The optimal dose and schedule for this radioimmunotherapeutic
will continue to be explored, along with pre-treatment P-cadherin expression as a predictive
biomarker for disease response. Clinical trial information: NCT02454010. Research Sponsor:
FUJIFILM Pharmaceuticals U.S.A., Inc.
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Phase II trial of bintrafusp alfa in patients with metastatic MSI-H cancers following progression
on immunotherapy.

Van K. Morris, Michael Lam, Xuemei Wang, Michael J. Overman, Benny Johnson, Bryan K. Kee, Robert A. Wolff, Arvind Dasari,
Isabel R. Zorrilla, Alda Tam, Dipen M. Maru, Scott Kopetz; The University of Texas MD Anderson Cancer Center, Houston, TX;
Department of Gastrointestinal Medical Oncology, The University of Texas MD Anderson Cancer Center, Houston, TX; MD
Anderson Cancer Center, Houston, TX; Department of Radiology, The University of Texas MD Anderson Cancer Center,
Houston, TX

Background: Microsatellite instability-high (MSI-H) tumors are characterized by deficient mis-
match repair, high tumor mutation burden, and exceptional anti-tumor responses to immuno-
therapy. While durable disease control is often observed for advanced MSI-H cancers treated with
immune checkpoint blockade (ICB), some patients (pts) experience treatment resistance. In
melanoma and urothelial cancer, acquired resistance to ICB has been associated with increased
signaling of the immunosuppressive TGF-b pathway. Bintrafusp alfa (BA) is a first-in-class bifunc-
tional fusion protein composed of the extracellular domain of the TGF-bRII receptor (a TGF-b
“trap”) fused to a human IgG1 monoclonal antibody blocking PD-L1.Methods: In this phase II study
(NCT03436563), pts with MSI-H metastatic solid tumors who had progressed on prior ICB were
eligible. Pts received 1200 mg BA intravenously every 14 days. Paired tumor biopsies were
collected for biomarker analysis. The primary objective was to estimate response rate (RR) per
iRECIST. Median progression-free survival (PFS) and overall survival (OS) were calculated accord-
ing to the Kaplan-Meier method. Adverse events (AEs) were assessed according to CTCAE v5.0.
Results: 15 pts [arising from the colon/rectum (12), pancreas (1), duodenum (1), appendix (1)] were
enrolled. Median duration of prior ICB before progression was 7.2 months (range, 1.8-24). All pts
were evaluable for toxicity, and 14 for response. There was 1 grade 3 treatment-related AE (adrenal
insufficiency) and 1 grade 5 treatment-related immune AE (hepatic failure). Median number of
doses with BA was 4 (interquartile range, 2-4). There were 3 pts with stable disease and 11 with
progressive disease as best response. RR was 0% (95% confidence interval (CI), 0-24%), and
disease control rate was 21% (95% CI, 5-51%). Median PFS and OS were 1.8 months (95% CI, 1.5-
5.7) and 9.1 months (95% CI, 5.3-not estimable), respectively. One pt with colorectal cancer
demonstrated sustained stable disease (20.5 months) with BA. Conclusions: Dual inhibition of
TGF-b and PD-L1 by BA did not demonstrate significant anti-tumor activity in the majority of pts
with MSI-H metastatic cancer who had progressed on prior ICB. One pt did experience prolonged
clinical benefit from BA. Ongoing correlative studies may inform on the effect of TGF-b and PD-L1
modulation by BA within the tumor microenvironment. Clinical trial information: NCT03436563.
Research Sponsor: EMD SeronoU.S. National Institutes of Health.
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Interim analysis of the AVETUXIRI Trial: Avelumab combined with cetuximab and irinotecan for
treatment of refractory microsatellite stable (MSS) metastatic colorectal cancer (mCRC)—A
proof of concept, open-label, nonrandomized phase IIa study.

Marc Van Den Eynde, Nicolas Huyghe, Astrid De Cuyper, Isabelle Sinapi, Marie Ferrier, Mélanie Gilet, Aline Van Maanen,
Marie-Laure Castella, Jerome Galon, Javier Carrasco; Institut Roi Albert II, Cliniques Universitaires Saint-Luc, Université
Catholique de Louvain, Brussels, Belgium; Grand Hôpital de Charleroi, Charleroi, Belgium; Laboratory of Integrative Cancer
Immunology, Université de Paris, Paris, France

Background: Immune checkpoint inhibitors have demonstrated poor efficacy in MSS mCRC.
Previous research indicate that cetuximab (anti-EGFR chimeric monoclonal antibody) could ini-
tiate, independently from RAS mutation, an immunogenic tumor cell death and mediate antitumor
immune response. In this trial, we aim to explore the clinical efficacy and safety of anti-PDL1
avelumab (AVE) combined with cetuximab (CET) and irinotecan (IRI) for treatment refractory MSS
mCRC. Methods: AVETUXIRI (NCT03608046) is a multicenter academic study recruiting MSS,
BRAFV600E wt, mCRC patients (pts) refractory to standard treatment (fluoropyrimidine, oxali-
platin, irinotecan and anti-EGFR treatment if RASwt tumor) in 2 cohorts (cohort A: RASwt – cohort
B: RASmut). In both cohorts, patients receive CET (400mg/m2W1, 250mg/m2W2, 500mg/m2/2
weeks fromW3), IRI (180 - 150 mg/m2/2 weeks fromW1) and AVE (10 mg/kg/2 weeks starting from
W3). Primary endpoints are overall response rate (ORR), defined as partial or complete response
(PR or CR) according (i)RECIST1.1, and safety. Secondary endpoints include disease control rate
(DCR), PFS and OS. Based on a Simon 2-stage design for ORR in each cohort (cohort A: P0=0.15,
P1=0.33 / cohort B: P0=0.09, P1=0.25 / a = 0.1, b = 0.2 in both cohorts), 10 and 13 patients are
required in the first stage of cohort A and B respectively. At least 2 pts have to reach PR or CR in
each cohort to allow the continuation of the trial in the 2nd stage. Results: Between Oct 2018 and
Jan 2020, 23 patients (median age 62 y-old, 86.9% male 78.3% left-sided, 91.3% synchronous
mCRC) have been included in the first stage of the trial. Nomajor or unexpected safety events were
observed. 21.7% (5/23) of pts presented grade 3 diarrhea, all related to IRI, with complete
resolution after IRI dose reduction or interruption. A reduced starting dose of IRI (150 mg/m2)
was amended (09/2019) for the last included 8 pts without any grade 3-4 diarrhea occurrence.
Grade 1-2 hypothyroidism was the only immune-related side effect. 3 PR were observed in cohort A
and none in cohort B. DCRwas 60.0% (6/10) and 61.5% (8/13) in cohort A and B respectively. Median
PFS and OS were respectively 4.2 and 12.7 months (cohort A) and 3.8 and 14.0 months (cohort B). 6
months-PFS ratewas 40.0%and 38.5% in cohort A and B. 12months-OS ratewas 53.3%and 57.7%
in cohort A and B. The median follow-up of patients was 9.2 months. Conclusions: The AVETUXIRI
trial met its primary efficacy endpoint for RAS wt mCRC pts justifying the study continuation in
cohort A (2nd stage). No PR was observed in RAS-mut cohort. Nevertheless, encouraging data of
DCR, PFS and OS observed in RASmut cohort allow the opening of a new cohort for RAS-mut mCRC
(cohort C) with PFS as primary endpoint. Clinical trial information: NCT03608046. Research
Sponsor: Merck Healthcare KGaA.
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Initial experience of patients treated in a real-world clinical setting with bevacizumab-awwb:
The first FDA-approved biosimilar to bevacizumab.

Ran Jin, Neil A Accortt, Darcie Sandschafer, Tatiana Lawrence, Arturo Loaiza-Bonilla; Amgen Inc, Thousand Oaks, CA; Cancer
Treatment Centers of America, Philadelphia, PA

Background: Bevacizumab-awwb is the first anti-cancer biosimilar and the first biosimilar to
bevacizumab approved by the FDA. It was launched in the United States on July 19, 2019.
Bevacizumab-awwb approval was based on a phase 3 study in a pre-determined sensitive
population of non-squamous non-small cell lung cancer (NSCLC) patients. This study investigated
initial use of bevacizumab-awwb, across its approved indications for advanced cancer manage-
ment, in real-world US community and academic oncology practices.Methods: This retrospective
observational study described demographic and clinical characteristics of patients who received
bevacizumab-awwb using structured patient-level data from the nationwide de-identified Oncol-
ogy Services Comprehensive Electronic Records (OSCER), a FlatironHealth EHR-derived database.
The database is longitudinal, demographically and geographically diverse, and includes more than
2.2 million US cancer patients from.280 cancer clinics. This analysis included adult patients who
received$1 bevacizumab-awwb infusion between July 30, 2019 and April 30, 2020 and focused on
describing initial biosimilar uptake in cancer patient populations beyond NSCLC.Results: First use
of bevacizumab-awwb was in mCRC and occurred within 10 days of product launch. All
bevacizumab-awwb approved cancer indications were represented among 2,422 patients treated
with bevacizumab-awwb. Initial use of bevacizumab-awwb across indications: mCRC (68%),
NSCLC (14%), brain cancer (11%), cervical cancer (5%), metastatic renal cell carcinoma (1%).
Among 1657mCRC patients treated with bevacizumab-awwb, 55%weremale with amedian age of
65 years (y). Most patients were white (60%), with ECOG scores of 0/1 (84%), and median body
weight was 78 kg. Among mCRC patients, 59% had received the reference product before
receiving the biosimilar. Among patients with other tumor types, 42-50% had prior bevacizumab
exposure. AmongmCRC patientswith prior exposure to bevacizumab, 67% received bevacizumab-
awwb within 28 days of last infusion of reference product (Table). Demographic and clinical
characteristics were comparable between patients with and without prior bevacizumab use.
Conclusions: Early evidence suggests physicians are comfortable initiating or transitioning pa-
tients to the first FDA-approved biosimilar to bevacizumab, with little evidence that demographic
characteristics differ between patients with and without previous treatment with bevacizumab.
Future analyses will determine whether these patterns persist across all indications. Research
Sponsor: Amgen Inc.

Percent of mCRC patients with prior bevacizumab use (n=972) according
to days between final bevacizumab infusion and bevacizumab-awwb
initiation. n (%)

28 days 647 (67)
>28 days, £ 84 days (~3 mos) 124 (13)
>84 days, £ 168 days (~6 mos) 88 (9)
>168 days, £ 365 days (~12 mos) 67 (7)
>365 days 46 (5)
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Phase Ib/II open-label, randomized evaluation of efficacy and safety of atezolizumab plus
isatuximab versus regorafenib in MORPHEUS-colorectal cancer.

Jayesh Desai, Marwan Fakih, Katrina Sophia Pedersen, Yong Sang Hong, Neil Howard Segal, Simon Allen, Lorna Bailey,
Christelle Lenain, Danny Lu, Pakeeza Zahra Sayyed, Jochen Schulze, Michael Cecchini; Peter MacCallum Cancer Centre,
Victoria, Australia; City of Hope National Medical Center, Duarte, CA; Washington University School of Medicine, St. Louis, MO;
Asan Medical Center, University of Ulsan College of Medicine, Seoul, South Korea; Memorial Sloan Kettering Cancer Center,
New York, NY; Genentech, Inc., South San Francisco, CA; Roche Products Limited, Welwyn, United Kingdom; F. Hoffmann-La
Roche AG, Basel, Switzerland; Hoffmann-La Roche Limited, Mississauga, ON, Canada; Yale Cancer Center, New Haven, CT

Background: The MORPHEUS platform consists of multiple, global, open-label, randomized Phase
Ib/II trials designed to identify early efficacy signals and safety of treatment (tx) combinations
across tumor types. Isatuximab (isa; anti-CD38) targets CD38 receptors expressed on immuno-
suppressive cells in the tumor microenvironment. We hypothesized atezolizumab (atezo; anti–PD-
L1) + isa would induce an anti-tumor response beyond that of regorafenib (rego), a multi-kinase
inhibitor, in patients (pts) with tx-refractory metastatic colorectal cancer (mCRC). Methods: This
randomized Phase Ib/II trial (NCT03555149) enrolled pts with microsatellite stable/mismatched
repair proficient mCRC who had received # 2 prior tx lines (fluoropyrimidine-, oxaliplatin- or
irinotecan-containing chemotherapy plus a biologic agent). Pts received atezo (1200 mg intrave-
nously [IV] every 3 weeks [q3w]) + isa (10 mg/kg IV q3w) or control tx with rego (160mg orally days
1–21; dose escalation to 160 mg during Cycle 1 allowed per institutional guidelines). The primary
endpoint was objective response rate (ORR; investigator-assessed RECIST 1.1); secondary end-
points included progression-free survival (PFS), overall survival (OS), disease control rate (DCR)
and safety.Results:Data cutoff date wasMarch 3, 2020. Fifteen pts received atezo + isa and 13 pts
received rego. Fourteen atezo + isa pts (93.3%) and 11 control arm pts (84.6%) had received 2 prior
lines of tx; 9 atezo + isa pts (60.0%) and 9 control pts (69.2%) had liver metastases at enrollment.
No responses were seen in either arm; 3 pts receiving atezo + isa (20.0%) and 8 control pts (61.5%)
had stable disease as their best response. DCR (response and/or stable disease $ 12 weeks) was
6.7% with atezo + isa and 15.4% with control. One pt treated with atezo + isa beyond progression
had prolonged disease stabilization. Median PFS was 1.4 mo (95% CI: 1.4, 1.8) with atezo + isa and
2.8 mo (95% CI: 1.6, 3.1) in the control arm; median OS was 5.1 mo (95% CI: 3.1, 7.8) with atezo + isa
and 10.2 mo (95% CI: 4.8, not reached) with control. Tx-related adverse events (AEs, Grade 1-4)
occurred in 13 atezo + isa pts (86.7%), and 12 control pts (92.3%). Themost common tx-related AEs
with atezo + isa were infusion-related reaction (73.3%), nausea (26.7%) and fatigue (20.0%). No
Grade 5 AEs occurred in the atezo + isa arm, 1 (7.7%) was reported in the control arm (sepsis,
considered unrelated to study tx). No atezo + isa pts and 1 control-arm pt (7.7%) withdrew from
treatment due to a tx-related AE. Biomarker analyses did not identify any significant trends related
to efficacy. Conclusions: In this trial, superior efficacy of atezo + isa vs rego was not shown.
However, the atezo + isa combination was well tolerated, with a manageable safety profile. Clinical
trial information: NCT03555149. Research Sponsor: F. Hoffmann-La Roche, Ltd.
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Incidence of hypertension and proteinuria in patients treated with bevacizumab versus
bevacizumab biosimilar

Yun Man, Han Yu, Sarbajit Mukherjee, Olivia Zalewski; Roswell Park Cancer Institute, Buffalo, NY; Presence Saint Joseph
Hospital, Chicago, IL; Roswell Park Comprehensive Cancer Center, Buffalo, NY

Background: Biosimilar products are proven to have no clinically meaningful differences in terms
of safety and effectiveness with the reference product, however, to our knowledge, there is limited
comparative analysis regarding adverse events for the bevacizumab biosimilars and the reference
product. The purpose of this study was to evaluate the incidence of hypertension and proteinuria in
patients treated with reference versus biosimilar bevacizumab to potentially streamline clinical
management. Methods: A retrospective study was conducted with data consisting of gastroin-
testinal cancer patients who initiated either reference bevacizumab or biosimilar bevacizumab
between January 2019 and July 2020 at Roswell Park Comprehensive Cancer Center. For the
primary composite endpoint, Electronic Health Records were searched for the presence or
absence of hypertension and proteinuria, as well as time to event analysis. In patients treated
with bevacizumab biosimilar, demographics, hypertension and proteinuria related risk factors,
bevacizumab containing chemotherapy regimen, and bevacizumab dosing were also identified to
assess the risk association with hypertension and proteinuria. Results: 75 patients were included
with 42 patients received bevacizumab and 33 patients received bevacizumab biosimilar. Hyper-
tension occurred in 52.4% of reference bevacizumab group versus 36.4% of bevacizumab
biosimilar group. Median time to hypertension is 84 days (bevacizumab) versus 24.5 days
(bevacizumab biosimilar) following the first treatment (p= 0.0064). Proteinuria developed in
35.7% of reference bevacizumab patients compared to 30% of bevacizumab biosimilar patients.
Median onset of proteinuria was 213 days (bevacizumab) versus 53.5 days (bevacizumab bio-
similar) (p= 0.0022). In patients with a history of hypertension or underlying renal dysfunction,
there was an increased risk of further hypertension and proteinuria, respectively. Conclusions:
Higher risk of hypertension and proteinuria was associated with the bevacizumab reference
product group, although not statistically significant. A shorter onset of hypertension and pro-
teinuria was associated with the bevacizumab biosimilar group. Our results need further validation
in larger cohorts, especially due to the more recent implementation of bevacizumab biosimilar
products. Research Sponsor: None.

Bevacizumab
(n = 42)

Bevacizumab biosi-
milar

(n = 33)
p-

value

Hypertension (%) 52.4 36.4 0.2427
Time to hypertension (median days) 84 24.5 0.0064
Number of doses to hypertension, (median
doses)

5 1.5 0.0005

Proteinuria (%) 35.7 30 0.7193
Time to proteinuria (median days) 213 53.5 0.0022
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Outcomes of isolated distant lymph node metastases in colorectal cancer.

Vinod Kalapurackal Mathai, Soe Yu Aung, Vanessa Wong, Catherine Dunn, Jeremy David Shapiro, Azim Jalali, Rachel Wong,
Margaret Lee, Jeanne Tie, Sumitra Ananda, Suzanne Kosmider, Stephanie Hui-Su Lim, Susan Caird, Matthew E. Burge,
Andrew Peter Dean, Peter Gibbs, Louise M. Nott; Royal Hobart Hospital, Hobart, Australia; Royal Hobart Hospital, Sandy Bay,
Australia; Walter and Eliza Institute of Medical Research, Melbourne, VIC, Australia; Peter MacCallum Cancer Centre,
Melbourne, VIC, Australia; Cabrini Health, Malvern, VIC, Australia; Latrobe Regional Hospital, Victoria, VIC, Australia; Eastern
Health, Melbourne, Australia; The Walter and Eliza Hall Institute of Medical Research, Melbourne, Australia; Department of
Medical Oncology, Western Health, Melbourne, Australia; Walter and Eliza Institute of Medical Research, Melbourine, VIC,
Australia; Department of Medical Oncology, Western Health, Melbourne, VIC, Australia; Macarthur Cancer Therapy Centre,
Sydney, Australia; Royal Brisbane and Women’s Hospital, Annerley, Australia; Royal Brisbane and Women’s Hospital,
Brisbane, Australia; St. John of God Hospital, Subiaco, Australia; Walter & Eliza Hall Institute of Medical Research, Melbourne,
Australia

Background: The optimal management of isolated distant lymph node metastases (IDLNM) in
metastatic colorectal cancer (mCRC) is not clearly established. Small case series and prior data
from the TRACC (Treatment of Recurrent and Advanced Colorectal Cancer) registry support the
use of radical treatment with curative intent (local resection, chemo-radiation or stereotactic
radiotherapy), which may lead to better outcomes in mCRC patients with IDLNM. Aims: This study
investigates the clinical characteristics and outcomes of mCRC patients with IDLNM treated with
systemic therapies plus locoregional therapy with curative intent versus systemic therapies with
palliative intent. Methods: Clinical data were collected and reviewed from the TRACC registry, a
prospective, comprehensive registry for mCRC from multiple tertiary hospitals across Australia
from 01/07/2009 to 30/06/2020. Clinicopathological characteristics, treatment modalities and
survival outcomes were analyzed in patients with IDLNM and compared to patients with other
organ metastases. Fisher exact test was used for significance tests and Kaplan Meier curves for
survival analyses. Results: Of 3408 mCRC patients with a median follow-up of 38.0 months, 93
(2.7%) were found to have IDLNM. Compared to mCRC with other organ metastases, patients with
IDLNM were younger (mean age: 62.1 vs 65.6 years, p=0.0200), more likely to have metachronous
disease (57.0% vs 38.9%, p=0.0005), be KRAS wild-type (74.6% vs 53.9%, p=0.0012) and BRAF
mutant (12.9% vs 6.2%, p=0.0100). There was no overall survival difference between with IDLNM
and those with other organ metastases (median OS 27.24 vs 25.92 months, p=0.2300). Twenty-
four patients (25.8%) with IDLNM received treatment with curative intent, with a trend towards
improved overall survival compared to those with other organ metastases treated with curative
intent (73.5 vs 62.7 months, p=0.8200). Amongst mCRC patients with IDLNM, those who received
treatment with curative intent had a significantly better overall survival than those treated with
palliative intent (73.5months vs 23.2 months, p=0.0070). Conclusions: Our findings suggest that
there are differences in the patterns of presentation of IDLNMand other organmetastases. Radical
treatment with curative intent options should be considered for mCRC patients with IDLNM where
appropriate. Research Sponsor: None.
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PARADIGM study: A multicenter, randomized, phase III study of mFOLFOX6 plus panitumumab or
bevacizumab as first-line treatment in patients with RAS (KRAS/NRAS) wild-type metastatic
colorectal cancer.

Takayuki Yoshino, Hiroyuki Uetake, Katsuya Tsuchihara, Kohei Shitara, Kentaro Yamazaki, Jun Watanabe, Eiji Oki, Takeo Sato,
Takeshi Naitoh, Yoshito Komatsu, Takeshi Kato, Ikuo Mori, Kazunori Yamanaka, Masamitsu Hihara, Junpei Soeda,
Takeharu Yamanaka, Kiwamu Akagi, Atsushi Ochiai, Kei Muro; Department of Gastroenterology and Gastrointestinal
Oncology, National Cancer Center Hospital East, Kashiwa, Japan; Department of Specialized Surgeries, Tokyo Medical and
Dental University, Tokyo, Japan; Division of Translational Informatics, Exploratory Oncology Research and Clinical Trial
Center, National Cancer Center, Chiba, Japan; National Cancer Center Hospital East, Kashiwa, Japan; Division of
Gastrointestinal Oncology, Shizuoka Cancer Center, Shizuoka, Japan; Gastroentelorogical Center, Yokohama City University
Medical Center, Yokohama, Japan; Department of Surgery and Science, Graduate School of Medical Sciences, Kyushu
University, Fukuoka, Japan; Department of Lower Gastrointestinal Surgery, Kitasato University, Kanagawa, Japan;
Department of Lower Gastrointestinal Surgery, Kitasato University School of Medicine, Sagamihara, Japan; Division of
Cancer Center, Hokkaido University Hospital, Sapporo, Japan; Department of Surgery, National Hospital Organization Osaka
National Hospital, Osaka, Japan; Takeda Pharmaceutical Company ltd, Tokyo, Japan; Takeda Pharmaceutical Company
Limited, Tokyo, Japan; Japan Medical Affairs, Japan Oncology Business Unit, Takeda Pharmaceutical Company ltd, Tokyo,
Japan; Department of Biostatistics, Yokohama City University School of Medicine, Yokohama, Japan; Division of Molecular
Diagnosis and Cancer Prevention, Saitama Cancer Center, Saitama, Japan; Exploratory Oncology Research & Clinical Trial
Center, National Cancer Center, Chiba, Japan; Department of Clinical Oncology, Aichi Cancer Center Hospital, Nagoya, Japan

Background: The optimal choice of monoclonal antibodies (mAbs) for first-line treatment in
patients (pts) with RAS (KRAS/NRAS) wild-type metastatic colorectal cancer (mCRC) remains
controversial. The meta-analyses of subgroup analyses in phase III studies of pts with KRAS exon 2
wild-typemCRC suggested a longer overall survival (OS) with an anti-EGFRmAb over bevacizumab
in pts with RAS wild-type mCRC or with left-sided primary tumors. However, there has been no
prospective study comparing the twomAbs in these pt populations. This randomized phase III study
was originally designed to demonstrate the superiority of panitumumab versus bevacizumab, both
in combination with mFOLFOX6, for RAS wild-type mCRC, but we have revised the protocol to
analyze efficacy in pts with a left-sided primary tumor as the primary (final) analysis. Methods:
Eligible pts are aged 20-79 years with histologically/cytologically confirmed RAS wild-type
chemotherapy-naive mCRC, and ECOG performance status 0-1. Between May 29, 2015 and Jun
8, 2017, 823 pts were randomized 1:1 to panitumumab plus mFOLFOX6 or bevacizumab plus
mFOLFOX6 by the minimization method and the randomisation was stratified by institution, age
(20-64 vs. 65-79 years), and liver metastases (present vs. absent). The primary analysis was
revised to adopt a hierarchical testing procedure; we first compare OS between the two arms in
left-sided primary tumor population, and only if there is statistically significant difference, then ITT
population analysis will be performed. In this revised plan, the expected number of deaths is 420 in
the left-sided population to provide 80% power to detect an OS hazard ratio of 0.74 at a one-sided
significance level of 0.02101 determined on the alpha spending function approach after one interim
analysis. A large-scale exploratory biomarker substudy to identify potential biomarker candidates
using tumor tissue and circulating tumor DNA is also underway (Clinical trial no.: NCT02394834).
The data cut off for the primary analysis is expected to be during 1Q 2021. Results: Results are
expected in 2021. Conclusions: Results are expected in 2021. Clinical trial information:
NCT0239475. Research Sponsor: Takeda Pharmaceutical Company Limited.
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Safety analysis of the randomized phase II study of FOLFOXIRI plus cetuximab versus FOLFOXIRI
plus bevacizumab as the first-line treatment in metastatic colorectal cancer with RAS wild-type
tumors: The DEEPER trial (JACCRO CC-13).

Takanori Watanabe, Akihito Tsuji, Manabu Shiozawa, Hirofumi Ota, Hironaga Satake, Taichi Yabuno, Junichi Hasegawa,
Mitsugu Kochi, Dai Manaka, Tamotsu Sagawa, Masahito Kotaka, Yutaro Kubota, Yu Sunakawa, Takashi Sekikawa,
Masato Nakamura, Masahiro Takeuchi, Wataru Ichikawa, Masashi Fujii; Department of Surgery, Himeji Red Cross Hospital,
Himeji, Japan; Department of Clinical Oncology, Kagawa University Faculty of Medicine, Kita-Gun, Japan; Department of
Gastrointestinal Surgery, Kanagawa Cancer Center, Yokohama, Japan; Department of Surgery, Ikeda City Hospital, Ikeda,
Japan; Department of Medical Oncology, Kobe City Medical Center General Hospital, Kobe, Japan; Yokohama Municipal
Citizen’s Hospital, Yokohama, Japan; Osaka Rosai Hospital, Sakai, Japan; Department of Digestive Surgery, Nihon University
Itabashi Hospital, Tokyo, Japan; Kyoto Katsura Hospital, Kyoto, Japan; Division of Gastroenterology, National Hospital
Organization Hokkaido Cancer Center, Sapporo, Japan; Gastrointestinal Cancer Center, Sano Hospital, Kobe, Japan; Showa
University Hospital, Tokyo, Japan; Department of Clinical Oncology, St. Marianna University School of Medicine, Kawasaki,
Japan; Division of Medical Oncology, Showa University Fujigaoka Hospital, Yokohama, Japan; Aizawa Comprehensive Cancer
Center, Aizawa Hospital, Matsumoto, Japan; Department of Clinical Medicine (Biostatistics), School of Pharmacy, Kitasato
University, Tokyo, Japan; Department of Digestive Surgery, Nihon University School of Medicine, Tokyo, Japan

Background: Triplet regimens, FOLFOXIRI, combined with bevacizumab (bev) or panitumumab
have been shown to be superior in terms of early tumor shrinkage (ETS) and depth of response
(DpR) compared to doublet regimen plus bev or triplet regimen in patients with RAS wild-type
metastatic colorectal cancer (mCRC), in the TRIBE trial (N Engl J Med 2014) or VOLFI trial (J Clin
Oncol 2019), respectively. There have been few studies which directly compared cetuximab (cet)
with bev when combinedwith triplet regimen. Therefore, we investigated the efficacy and safety of
bev vs. cet in combination with FOLFOXIRI in previously untreated mCRC patients with RAS wild-
type tumors. Methods: This trial was a randomized phase II trial to evaluate modified (m)-
FOLFOXIRI (irinotecan 150 mg/m2, oxaliplatin 85 mg/m2, 5-FU 2400 mg/m2) plus cet vs. bev
as first-line treatment in terms of the DpR during the entire course as the primary endpoint in 360
patients with RAS wild-type mCRC (ClinicalTrials.gov Identifier: NCT02515734). The experimental
armwith cet was considered to be active if the difference of median DpRwas over 12.5% compared
with the bev arm, under the conditions of significance level of 0.05 and power of 0.85. Secondary
endpoints included the ETS at week 8, progression-free survival, overall survival, secondary
resection rate, and toxicity. Results: A total of 359 patients were enrolled between July 2015 and
June 2019. For the safety 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, some patients were excluded for the safety analysis due to the violation of inclusion
criteria (6 for cet arm and 5 for bev). On the cutoff date of September 2020, median number of
cycles administered was 10 (range, 1-51) for the cet arm and 12 (range, 1-51) for the bev arm. The
incidence of severe adverse events (AEs) was 25.4% (44/173) for the cet arm and 25.7% (45/175)
for the bev arm, respectively. The following AEs of grade 3-4 were observedmore frequently in the
cet arm compared to the bev arm: oral mucositis (9.2% vs. 2.3%), diarrhea (12.1% vs. 8.0%),
dermatitis acneiform (12.1% vs. 0%), and hypomagnesemia (4.0% vs. 0%). The treatment-related
death occurred in 2 patients of the cet arm, while no patients in the bev arm. The rate of treatment
discontinuation due to AEs of any cause was comparable between the cet and bev arms (7% vs.
9%). Conclusions: This safety analysis indicated that both regimens of m-FOLFOXIRI plus cet or
bev were tolerable in RAS wt mCRC patients although some frequent severe AEs were observed.
Clinical trial information: UMIN000018217. Research Sponsor: Merck Biopharma Co., Ltd.
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Development of a cure model for the estimation of long-term outcomes in patients with
microsatellite instability(MSI)-high metastatic colorectal cancer (mCRC) receiving immune-
checkpoint inhibitors (ICIs).

Filippo Pietrantonio, Gabriele Infante, Sara Lonardi, Francesca Corti, Rossana Intini, Massimiliano Salati, Elisabetta Fenocchio,
Carmen Belli, Chiara Cremolini, Giovanni Fucà, Alessandra Anna Prete, Virginia Quarà, Paolo Manca, Andrea Spallanzani,
Federica Morano, Maria Di Bartolomeo, Giuseppe Curigliano, Filippo G. De Braud, Vittorina Zagonel, Rosalba Miceli; IRCCS
National Cancer Institute (INT), University of Milano, Milan, Italy; Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy;
Veneto Institute of Oncology (IOV)-IRCCS, Padua, Italy; Department of Medical Oncology, Fondazione IRCCS Istituto Nazionale
dei Tumori, Milan, Italy; Unit of Medical Oncology 1, Department of Clinical and Experimental Oncology, Veneto Institute of
Oncology IOV–IRCCS, Padua, Italy; Division of Oncology, Department of Oncology and Hematology, University Hospital of
Modena, Modena, Italy; Division of Medical Oncology, Candiolo Cancer Institute, University of Turin, FPO, IRCCS, Italy, Candiolo,
Italy; Istituto Europeo di Oncologia, Milan, Italy; Department of Translational Research and New Technologies in Medicine and
Surgery, Unit of Medical Oncology 2, Azienda Ospedaliera Universitaria Pisana, Pisa, Italy; Adult Mesenchymal and Rare Tumor
Unit, Department of Cancer Medicine, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy; Department of Clinical and
Experimental Oncology, Medical Oncology 1 Unit, Istituto Oncologico Veneto IOV-IRCCS, Padua, Italy; IRCC Candiolo, Candiolo,
Italy; Campus Bio-Medico of Rome University, Rome, Italy; University Hospital of Modena, Modena, Italy; Medical Oncology
Department, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy; Gastrointestinal Oncology Unit, Fondazione IRCCS
Istituto Nazionale dei Tumori, Milan, Italy; Division of Early Drug Development for Innovative Therapies, IEO, European Institute
of Oncology IRCCS, and University of Milano, Milan, Italy; Medical Oncology Unit 1, Department of Oncology, Istituto Oncologico
Veneto IOV IRCCS, Padua, Italy; Department of Medical Statistics, Biometry, and Bioinformatics, Fondazione IRCCS Istituto
Nazionale dei Tumori, Milan, Italy

Background: Anti-PD-(L)1-based therapy yielded unprecedented efficacy in patients with MSI-high
mCRC. A relevant proportion of subjects may achieve long-term disease control when receiving
ICIs, particularly anti-PD-1 plus anti-CTLA-4 combo. However, some patients still experience
treatment refractoriness or short-term clinical benefit.Methods:We analyzed data of 163 patients
with MSI-high mCRC treated with anti-PD-1 +/- anti-CTLA-4 agents. The endpoint was progression-
free survival (PFS); multivariable analyses were performed using a cure model (Othus et al, CCR
2012), which allows to test which factors, including ICI type, could identify patients achieving long-
term disease control. To account for biases consistent with non-random ICI assignment, we
estimated a propensity score (covariates: ECOG PS, age, sex, primary tumor location, its resection,
adjuvant treatment, synchronous presentation of mets, mucinous histotype, RAS/BRAF status, n.
prior treatment lines, previous chemo, n. metastatic sites, presence of peritoneal, lung, liver, bone,
brain, nodal mets), and then in the cure model we applied an inverse-probability-of-treatment-
weight (IPTW) based on propensity score. A beforehand variable selection was operated using a
random survival forest (RSF) model (RSF covariates: all the propensity score covariates plus ICI
line and ICI type, platelets count (PLT), NLR, LDH), wherewe introduced aweight system in order to
adjust variable selection net of ICI type. Results: RFS selected 5 variables: ICI type, ECOG PS, NLR,
PLT andN. prior lines, the combination of which allowed to estimate the cure probability: the higher
the probability the greater the chance of achieving long-term disease control. The Table shows the
odds ratio estimates, defining the chance of being “cured” according to the values of the selected
variables. ICI type was significantly associated with long-term disease control: patients treated
with anti CTLA-4-combo achieved the highest chance of being cured, 3.41 times greater than the
chance of patients treatedwith anti PD-1mono. Themedian cure probability was as higher as 70.1%
(IQR: 51.9-81.0%) with CTLA-4-combo vs 34.8% (IQR: 18.4-51.9%) with anti-PD-1 mono; the
probability within treatment groups was varying according to ECOG PS, NLR, PLT and n. prior
lines. Conclusions: Based on 5 variables including the ICI treatment type, a nomogram was built in
order to estimate the cure probability in patients with MSI-high mCRC and potentially assist
clinicians in their clinical practice. Research Sponsor: None.

Variable Reference values OR (CI95%) Wald test p-value

ICI type Anti-CTLA4-combo vs anti-PD-1 mono 3.41 (1.54 - 7.55) 0.045
ECOG PS 0 vs $1 1.81 (0.85 - 3.84) 0.371
NLR #3 vs . 3 1.99 (0.92 - 4.30) 0.298
PLT 100k vs 300k 3.11 (1.70 - 5.69) 0.053
N. prior lines 0 vs 2 1.65 (0.99 - 2.74) 0.334
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Is antiangiogenic therapy necessary for patients with metastatic colorectal cancer (mCRC) and
mutation in the BRAF gene? Results of the systematic review and meta-analysis.

Mikhail Fedyanin, Elizaveta Polyanskaya, Kheda Elsnukaeva, Alexey Tryakin, Ilya Pokataev, Sergei Tjulandin; Federal State
Budgetary Institution N.N. Blokhin National Medical Research Center of Oncology of the Ministry of Health of the Russian
Federation (N.N. Blokhin NMRCO), Moscow, Russian Federation; Federal State Budgetary Institution N.N. Blokhin National
Medical Research Center of Oncology pf the Ministry of Health of the Russian Federation (N.N. Blokhin NMRCO), Moscow,
Russian Federation

Background: There are no direct prospective randomized studies supporting the need for
antiangiogenic drugs in the treatment of patients with the mBRAF mCRC. However, subgroup
analysis of different studies showed conflicting results. Therefore, we performed systemic review
and meta-analysis to compare efficacy anti-angiogenic targeted therapy with chemotherapy and
chemotherapy alone in patients withmBRAFmCRC in terms of progression free survival (PFS), and
overall survival (OS). Methods: We performed a search of all prospective randomized phase III
studies in PubMed, ASCO and ESMO congresses for all years before September, 2020, compared
chemotherapy (CT) plus bevacizumab or aflibercept or ramucirumab and CT alone at the first-line
or second-lines with information of the BRAF status. Primary outcome was hazard ratio (HR) for
PFS and 95% confidence interval (CI); secondary–HR for OS and 95%CI. Fixed effects were used
for analysis. Meta-analysis was conducted by "Review Manager" Ver. 5.3. Results:We identified 4
trials (AVF2107g, AGITG MAX, VELOUR and RAISE), which included 120 patients with mBRAF (anti-
angiogenic plus CT–65 (54%) and CT alone–55 (46%). According to results of the meta-analysis
there was a tendency for significant improvement in PFS (HR 0.64, 95% CI 0.4-1.02; p = 0.06; I2 =
0%, p for heterogeneity 0.7; 53trials) and significant improvement in OS (HR 0.51, 95% CI 0.32-
0.82; p = 0.005; I2 = 0%, p for heterogeneity 0.52; 4 trials) in group of ani-angiogenic therapy.
Conclusions: Addition of anti-angiogenic therapy to chemotherapy showed improvement in the
PFS andOS in pts withmBRAF comparedwith chemotherapy alone. A prospective randomized trial
is needed to determine the optimal regimen of systemic therapy for pts with mBRAF mCRC.
Research Sponsor: None.
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Survival outcomes of adjuvant chemotherapy in elderly patients with stage III colon cancer.

Walid Labib Shaib, Lana Khalil, Mehmet Akce, Jeffrey M. Switchenko, Xingyu Gao, Maria Diab, Christina Wu, Olatunji B. Alese,
Bassel F. El-Rayes; Department of Hematology and Medical Oncology, Winship Cancer Institute of Emory University, Atlanta,
GA; AUB, Beirut, Lebanon; Winship Cancer Institute, Atlanta, GA; Emory University, Department of Biostatistics and
Bioinformatics, Atlanta, GA; Emory University, Atlanta, GA

Background: The survival impact of multi-agent (MAC) as compared to single-agent (SAC) adju-
vant chemotherapy (AC) in elderly patients with stage III colon cancer (CC) remains controversial.
The aim of this study is to evaluate the survival outcome comparing MAC to SAC in this population
utilizing the National Cancer DataBase (NCDB). Methods: Patients 70 years and older with
pathological stage III CC were identified between 2004 and 2015 from the NCDB using ICD-O-3
morphology and topography codes: 8140-47, 8210-11, 8220-21, 8260-63, 8480-81, 8490, and
C18.0-18.8 (without C18.1). Univariate andmultivariable analyseswere conducted and Kaplan-Meier
analysis and Cox proportional hazard models were used to identify the association between MAC
vs. SAC and overall survival (OS). Results: A total of 41,707 elderly patients ($70 years old) with
stage III CC were identified. Around half of the patients (n = 20,257; 48.5%) received AC; the
majority of whom (n = 12,923, 63.8%) received MAC. The median age was 79 (range 70-90). Of the
patients who received AC, the majority were female (n = 11,201, 55.3 %), Caucasians (87.4%) and
had a moderately differentiated tumor grade (n = 12,619, 62.3%). Tumor size more than 4 cm was
identified in 11,785 (58.2%) patients and 18,496 (91.3%) had negative surgical margins. Low-risk
stage III CC constituted 50.6% (n = 10,264) of the study population. High-risk stage III CC was
associated with worse OS compared to low-risk disease (p , 0.001). MAC was associated with
better 5-year OS compared to SAC (p , 0.001). High-risk stage III patients who received MAC had
an OS of 4.2 v. 3.4 years in SAC (p , 0.001). In low risk stage III, patients who received MAC had
median OS of 8.5 v. 7 years in SAC (p , 0.001). In Univariate, male sex, positive surgical margin,
insurance and facility types, age, year of diagnosistumor size, and Charlson-Deyo Score of . 2
were associated with worse OS (p , 0.05). Conclusions: Multi-agent AC is associated with better
survival in stage III CC patients 70 years and older compared to SAC. Enhanced benefit of MAC was
shown for both low risk and high risk stage III CC. Research Sponsor: NCDB.
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Demographics and clinical characteristics of metastatic colorectal cancer patients treated with
bevacizumab-awwb in real-world oncology clinics.

Richard DeClue, Whitney Rhodes, Neil A Accortt, Ran Jin, Darcie Sandschafer, Debra Wertz, Kashyap B. Patel; ConcertAI,
Memphis, TN; Amgen Inc, Thousand Oaks, CA; Carolina Blood and Cancer Care Associates, Rock Hill, SC

Background: Bevacizumab-awwb is a biosimilar to bevacizumab approved by the FDA based on
evidence obtained in a phase 3 study in non-squamous non-small cell lung cancer. The present real-
world evidence study evaluated experience with bevacizumab-awwb (launched 07/19/2019) in
patients with metastatic colorectal cancer (mCRC) in a real-world oncology setting to gain insight
into biosimilar use for a bevacizumab-awwb approved indication lacking clinical trial data.
Methods: This retrospective analysis identified patients, age$ 18 years (y), within existingmedical
records diagnosed with mCRC who initiated bevacizumab-awwb as first- or later-line treatment.
Patients were identified from the ConcertAI Definitive Oncology Dataset, a consolidated EMR
database of CancerLinQ and Vector Oncology, representing geographically diverse practice
locations, including rural and urban centers, within the United States. Results: A total of 304
patients were eligible for this analysis. First use of bevacizumab-awwb in mCRC occurred within
20 days of product launch. Most patients (n = 262, 86%) were treated in a community setting and
more than half of all eligible patients received prior bevacizumab (n = 162, 53%). Among 42
patients treated in academic settings 29 (69%) had not received bevacizumab prior to receiving
bevacizumab-awwb. In the 162 patients with prior bevacizumab use, 134 (83%) had no recorded
disease progression between the last bevacizumab infusion and start of bevacizumab-awwb.
Among these 134 patients, 111 (83%) received bevacizumab-awwb within 28 days of last bevaci-
zumab dose. Demographic and clinical characteristics of patients stratified by prior bevacizumab
usewere comparable (Table). In both subgroupsmost patients had an adenocarcinoma histological
diagnosis with primary tumors in the rectum or sigmoid colon. Overall, most frequent comorbid-
ities of mCRC patients were diabetes (24%), chronic obstructive pulmonary disease (10%), and
renal disease (8%). Conclusions: Patients with mCRC who received bevacizumab-awwb in this
real-world oncology setting in the first year post product launch were similar regardless of prior
bevacizumab use. Among patients with prior bevacizumab use, 83% continued with bevacizumab-
awwb in the same line. In the subset of patients without progression post bevacizumab, most
received bevacizumab-awwb within 28 days of last bevacizumab dose demonstrating use of
bevacizumab-awwb in new and continuing patients. Research Sponsor: Amgen Inc.

Patient Demographic/Characteristic
No Prior Bevacizumab Prior Bevacizumab

n = 142 n = 162
Male, n (%) 73 (51) 98 (60)
> 65 y of age, n (%) 52 (37) 80 (49)
Median BMI at Stage IV mCRC dx, n 28 27
White race, n (%) 95 (67) 111 (69)
Public, no private insurance, n (%) 23 (16) 58 (36)
mCRC Stage IV at dx, n (%) 50 (35) 50 (31)
ECOG score 0/1 at dx, n (%) 104 (73) 116 (72)
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INNOVA: Interval or neoadjuvant chemotherapy in rectal cancer—A phase II randomized study
comparing interval versus neoadjuvant chemotherapy in magnetic resonance imaging-defined
high-risk rectal cancer.

Ramakrishnan Ayloor Seshadri, Trivadi S. Ganesan, Manikandan Dhanushkodi, Arunkumar M N, Shirley Sundersingh; Cancer
Institute (WIA), Chennai, India

Background: Total neoadjuvant treatment is a promising option in rectal cancer. We aim to
compare neoadjuvant versus interval chemotherapy in high risk rectal cancer to identify the
optimal sequencing of treatment.Methods: Using a Simon two-stage design, newly diagnosed MRI
defined high risk rectal cancer patients were randomly assigned in a 1:1 ratio to receive three 21 day
cycles of chemotherapy with Capecitabine 1000 mg/m2 and Oxaliplatin 130 mg/m2 either before
(Arm A-neoadjuvant) or after (Arm B-interval) chemoradiation followed by surgery. Primary end
point was the pathological complete response (pCR) following surgery. A heirarchial model was
used to assess the primary and secondary end points (toxicity and compliance) and compare the
two regimens. (Clinical Trial Registry of India No. CTRI/2015/01/005385). Results: In this single
centre study conducted between November 2015 and February 2020, 42 patients were rando-
mised in the first stage. A pCR was seen in 4 patients in Arm A and 6 in Arm B. Hence another 52
patients were randomised in the second stage of which an additional 3 and 2 patients had a pCR
leading to an overall pCR of 7 and 8 patients (15.5% vs 17% and 18.4% vs 19.5% in the intent-to-
treat and per-protocol populations in Arm A and B respectively. This exceeded the minimum
predetermined number of 5 pCR needed to qualify for further evaluation for each arm. Grade $3
toxicity was observed in 2.2%of 132 cycles and 4.6%of 129 cycles of chemotherapy delivered in 45
and 43 patients in Arm A and B respectively while 11/43 (25.5%) and 10/47 (21.2%) patients
experienced grade $3 toxicity during chemoradiation. Treatment break of . 7 days was seen in
23.2% and 29.7% of patients in Arm A and B respectively while 93.3% in Arm A and 100% of
patients in Arm B completed all 3 planned cycles of pre-operative chemotherapy. A non-significant
trend towards greater pathological downstaging was seen in Arm B than in Arm A (ypT1-2 39% vs
26.3%; p = 0.1 and ypN0 68.3% vs 57.9%; p = 0.5 respectively). Conclusions: In this phase two
study, both neoadjuvant and interval chemotherapy emerged eligible for further evaluation
against the standard of care in a future phase III study. Although we could not pick one winner
based on pCR, toxicity or compliance, the greater downstaging observed with interval chemo-
therapy suggests it could play a greater role in an organ preservation approach. Clinical trial
information:CTRI/2015/01/005385, UTN no: U111111650578. Research Sponsor: None.
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Neoadjuvant chemoradiotherapy with capecitabine in locally advanced rectal cancer: Analysis of
prognostic factors.

Jesus Romero, Sof́ıa Sánchez, Arsenio Sánchez, Isabel Alonso, Raquel Benlloch, Sof́ıa Córdoba, Irma Zapata, Beatriz Gil,
Marta López, Maŕıa Hernández, Miguel Pastrana, Alberto Herreros, Ana Rúız Casado, Jorge Obeso, Olga Engel; Department of
Radiation Oncology, Puerta de Hierro Hospital, Majadahonda, Madrid, Spain; Department of Surgery, Puerta de Hierro
Hospital, Majadahonda, Madrid, Spain; Department of Radiology, Puerta de Hierro Hospital, Majadahonda, Madrid, Spain;
Department of Gastroenterology, Puerta de Hierro Hospital, Majadahonda, Madrid, Spain; Department of Medical Oncology,
Puerta de Hierro Hospital, Majadahonda, Madrid, Spain

Background: Capecitabine-based neoadjuvant chemoradiotherapy is the standard treatment for
locally advanced rectal cancer (LARC). The objective of this retrospective study is to analyze
overall survival (OS), local relapse free-survival (LRFS), distant metastases free-survival (DMFS)
and prognostic factors. Methods: Between 2009 and 2018, 207 patients(p) with LARC has been
treated in our hospital with neoadjuvant CRT. Clinical characteristics: Mean age: 65 y (41-87); male:
129, female:78; TNM: cT2: 12p, cT3: 176p, cT4: 19p, cN0: 59p, cN1: 106p, cN2: 42p. Treatment: pelvic
radiotherapy (45Gy, 1.8Gy/day) plus concomitant capecitabine (852mg/sqm/12h for 28 days).
Surgery (mesorectal excision) was carried out 6-8 after the end of CRT. Statistics:Kaplan-Meier
and Log-rank test.Results:Mean follow-up: 43months. Downstaging:104/192 (54%). Pathological
complete response:31/192 (16%). Sphincter preservation rate was 82%. Five-year OS, LRFS and
DMFS were 89.9%, 93.3% and 81.7%, respectively. Factors predicting shorter 5-y OS were: cT4
(69% vs 91% and 91% for cT1 and CT2, respectively; p=0.027), pT3-4 (85% and 64% vs 100%,
100% and 98% for pT0, pT1 and pT2, respectively; p=0.008), pathological involved nodes (pN+)
(77% vs 96%; p=0.001), perineural invasion (PNI) (78% vs 95%; p=0.041), LVI (p,0.001), Ryan 3
(p,0.001), resection margin R1 (67% vs 94% for R0; p,0.001), no pCR (p=0.027) and absence of
downstaging (73% vs 97%; p=0.001). Factors associated with poor 5-y DMFS were:pT3-4 ( 70%
and 0% vs 96%,88% and 98% for pT0,pT1 and pT2, respectively; p,0.001), pN+ (68% vs 88% for
pN0: p,0.001), PNI (64%vs 85%; p=0.036), Ryan 3 (49%vs 96%, 85%and 85% for Ryan 0, 1 and
2, respectively; p,0.001), R1 (33% vs 86% for R0; p,0.001) and absence of downstaging (50% vs
71%; p,0.001). CTCAE 4.0 grade 3 toxicity: 1%. No grade 4 toxicity was seen. Conclusions: CRT
with capecitabine provides high rates of survival and sphinter preservation with excellent toler-
ance. Patients with adverse pathological factors (pT4, pN+, PNI, Ryan 3, R1 and absence of
downstaging) have a higher risk of distant metastasis and are more likely to benefit from adjuvant
chemotherapy. Research Sponsor: None.
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A phase Ib study of NUC-3373 in combination with standard therapies in advanced/metastatic
colorectal cancer (NuTide:302).

Andrew L. Coveler, Farasat Kazmi, Kristen Keon Ciombor, Janet Graham, Lisa Jane Rodgers, Michelle Myers, Jordan Berlin,
Sarah Patricia Blagden, T.R. Jeffry Evans; Seattle Cancer Care Alliance/University of Washington, Seattle, WA; Early Phase
Clinical Trials Unit, Oxford, United Kingdom; Vanderbilt University Medical Center, Nashville, TN; Beatson West of Scotland
Cancer Centre, Glasgow, United Kingdom; NuCana, Edinburgh, United Kingdom; University of Oxford, Oxford, United Kingdom;
University of Glasgow, Beatson West of Scotland Cancer Center, Glasgow, United Kingdom

Background: 5-FU is a key anti-cancer agent used across a broad range of tumors. The anti-cancer
metabolite of 5-FU, fluorodeoxyuridine-monophosphate (FUDR-MP), binds and inhibits thymidy-
late synthase (TS), disrupting DNA synthesis and repair. 5-FU is often dosedwith leucovorin (LV) to
enhance the binding of FUDR-MP to TS. NUC-3373 is a targeted inhibitor of TS designed to bypass
5-FU resistance mechanisms associated with transport, activation and breakdown and avoid the
generation of toxic metabolites such as FUTP and FBAL. NUC-3373 has a longer plasma t1/2 (~10
hours) than 5-FU (8-14 minutes), generating substantially higher intracellular levels of FUDR-MP
and lower levels of the toxic metabolites FUTP and FBAL. Part 1 interim data from the NuTide:302
study demonstrated NUC-3373’s favorable PK and safety profile was unaffected by LV. Therefore,
all subsequent patients in NuTide:302 are receiving NUC-3373 + LV. Here we present the next data
series fromNuTide:302.Methods:NuTide:302 is a 3-part, Phase Ib study in patients with advanced
CRC who have relapsed after $2 prior lines of fluoropyrimidine- containing therapies. In Part 1,
patients are receiving NUC-3373with or without LV. In Part 2, NUC-3373 +LV is being administered
in dose-escalation cohorts with either oxaliplatin (NUFOX) or irinotecan (NUFIRI). In Part 3, the
NUFOX and NUFIRI regimens selected from Part 2 will be combined with biologics targeting VEGF
and EGFR pathways.Results:36 patients have been treated in Part 1: 21 received 1500mg/m2 NUC-
33736 LV q2w; 11 received 1500mg/m2NUC-3373 + LVq1w; and 4 received 2500mg/m2NUC-3373
+ LV q1w. Clinical activity has been observed including tumor shrinkages and stabilization of
disease for up to 5 months following rapid progression (#2 months) on prior lines of therapy.
One fluoropyrimidine-refractory patient demonstrated a 28% reduction in target lesions and
achieved a stable disease of 5 months after rapid progression on CAPOX (2 months) and
FOLFIRI (1.5 months). Safety data for all patients treated with NUC-3373 6 LV in Part 1 of
NuTide:302 is shown below. Updated data on the clinical activity and safety of NUC-3373 will
be presented. Clinical trial information: NCT03428958. Conclusions:NUC-3373 6 LV has
shown clinical activity in heavily pre-treated CRC patients, including tumor shrinkage in a
fluoropyrimidine-refractory patient. The safety profile of NUC-3373 6 LV is very encourag-
ing: no neutropenia or hand-foot syndrome of any grade and no diarrhea or mucositis above
Grade 2. NUC-3373 +LV is currently being dose escalated further in Part 1 and dosed with
either oxaliplatin (NUFOX) or irinotecan (NUFIRI) in Part 2 of NuTide:302. Research Sponsor:
NuCana.

AEs Related to Treatment
n = 36

All Grades
(%)

G3 or G4
(%)

Diarrhea 30 0
Nausea 44 3
Vomiting 33 0
Mucositis/Stomatitis 6 0
Hand-foot syndrome 0 0
Dermatitis 6 0
Fatigue/lethargy 36 3
Anemia 6 3
Neutropenia 0 0
Elevated bilirubin 3 3
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LEAP-005: A phase II multicohort study of lenvatinib plus pembrolizumab in patients with
previously treated selected solid tumors—Results from the colorectal cancer cohort.

Carlos Gomez-Roca, Eduardo Yanez, Seock-Ah Im, Eduardo Castanon Alvarez, Helene Senellart, Mark Doherty, Javier Garćıa-
Corbacho, Juanita Suzanne Lopez, Bristi Basu, Corinne Maurice-Dror, Sanjeev Singh Gill, Razi Ghori, Peter Kubiak, Fan Jin,
Kevin Glen Norwood, Hyun Cheol Chung; Institut Claudius Regaud, Toulouse/Iuct, France; Oncology-Hematology Unit,
Department of Internal Medicine, School of Medicine, Universidad de la Frontera, Temuco, Chile; Seoul National University
Hospital, Cancer Research Institute, Seoul National University College of Medicine, Seoul, South Korea; Cĺınica Universitaria
de Navarra, Pamplona, Spain; Institut de Cancérologie de l’Ouest, Centre René Gauducheau ICO, Saint-Herblain, France;
Sunnybrook Health Sciences Center, University of Toronto, Toronto, ON, Canada; Department of Medical Oncology (Hospital
Clinic)/Translational Genomics and Targeted Therapies in Solid Tumors (IDIBAPs), Barcelona, Spain; The Royal Marsden
Foundation Trust and the Institute of Cancer Research, London, United Kingdom; Department of Oncology, University of
Cambridge, Cambridge, United Kingdom; The Bruce Rappaport Faculty of Medicine, Technion, Haifa, Israel; The Alfred
Hospital, Melbourne, VIC, Australia; Merck & Co., Inc., Kenilworth, NJ; Eisai Inc., Woodcliff Lake, NJ; Yonsei Cancer Center,
Yonsei University College of Medicine, Seoul, South Korea

Background: Pembrolizumab (pembro), an anti-PD-1 antibody, is approved for the treatment of
patients (pts) with unresectable or metastatic microsatellite instability-high (MSI-H) or mismatch
repair (MMR) deficient colorectal cancer, both as first-line treatment and after progression
following treatment with fluoropyrimidine, oxaliplatin, and irinotecan. The combination of
lenvatinib, a multiple receptor tyrosine kinase inhibitor, and anti-PD-1 treatment showed syner-
gistic antitumor activity in preclinicalmodels. LEAP-005 (NCT03797326) is evaluating the efficacy
and safety of lenvatinib plus pembro in pts with previously treated advanced solid tumors. We
present findings from the colorectal cancer cohort. Methods: In this nonrandomized, open-label,
phase 2 study, adult pts (aged$18 y) with histologically/cytologically documentedmetastatic and/
or unresectable colorectal cancer, non–MSI-H/pMMR tumor per local determination, previous
treatment with oxaliplatin and irinotecan in separate lines of therapy, measurable disease per
RECIST v1.1, ECOG PS of 0‒1, and a tissue sample evaluable for PD-L1 expression were eligible. Pts
received lenvatinib 20mgQDplus pembro 200mgQ3W for up to 35 cycles of pembro (~2 y) or until
confirmed disease progression, unacceptable toxicity, or withdrawal of consent. Treatment with
lenvatinib could continue beyond 2 y in pts with clinical benefit. Primary endpoints were ORR (per
RECIST v1.1 by blinded independent central review) and safety. Secondary endpoints included
disease control rate (DCR), duration of response (DOR), PFS, and OS. Tumor imaging was
performed Q9W from treatment initiation for 54 wks, then Q12W to week 102, and Q24W there-
after. Results: 32 pts with colorectal cancer received treatment with lenvatinib plus pembro
(median age, 56 y [range, 36-77]; male, 81%; 3L, 91%); median time from first dose to data cutoff
(April 10, 2020) was 10.6 mos (range, 5.9-13.1) ORR was 22% (95% CI, 9-40; Table). Grade 3-5
treatment-related AEs occurred in 16 (50%) pts. Treatment-related AEs led to treatment discon-
tinuation in 3 pts (grade 2 ischemic stroke [n = 1], grade 3 increased liver transaminases [n = 1],
grade 5 intestinal perforation [n = 1]). Efficacy Results. Clinical trial information: NCT03797326.
NR, not reached aConfirmation was not required for best overall response of SD, but a final visit
response of SD or better must have occurred$6 wks after starting study treatment Conclusions:
In pts with previously treated advanced non–MSI-H/pMMR colorectal cancer, lenvatinib plus
pembro demonstrated promising antitumor activity and a manageable safety profile. Enrollment
in the colorectal cohort was expanded to 100 pts. Research Sponsor: Merck Sharp &Dohme Corp., a
subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.

Outcome N = 32

ORR (CR+PR), % (95% CI) 22 (9-40)
DCR (CR+PR+SDa), % (95% CI) 47 (29-65)
DOR, median (range), mos NR (2.1+-10.4+)
PFS, median (95% CI), mos 2.3 (2.0-5.2)
OS, median (95% CI), mos 7.5 (3.9-NR)
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Phase II trial of nivolumab and metformin in patients with treatment refractory microsatellite
stable metastatic colorectal cancer.

Mehmet Akce, Manali Rupji, Jeffrey M. Switchenko, Walid Labib Shaib, Christina Wu, Olatunji B. Alese, Maria Diab,
Gregory B. Lesinski, Bassel F. El-Rayes; Department of Hematology and Medical Oncology, Winship Cancer Institute, Emory
University, Atlanta, GA; Winship Cancer Institute, Emory University, Atlanta, GA; Emory University, Department of
Biostatistics and Bioinformatics, Atlanta, GA; Department of Hematology and Medical Oncology, Winship Cancer Institute
of Emory University, Atlanta, GA

Background: Preclinical data suggests metformin can improve immune exhaustion of tumor
infiltrating lymphocytes and potentiate the effects of PD-1 blockade. By normalizing the hypoxic
TME, metformin was shown to improve cytotoxic T cell function and efficacy of anti-PD-1 antibody
in highly aggressive B16 melanoma and MC38 colon adenocarcinoma tumor models. Based on this
preclinical rationale we conducted a phase II study with nivolumab and metformin combination in
treatment refractory MSS metastatic colorectal cancer (mCRC). Methods: Nivolumab 480 mg IV
every 4weeks andMetformin 1000mg po twice daily was administered in 28-day cycles following a
14-day metformin only lead-in phase.Eligible patients included stage IV metastatic treatment
refractory MSS mCRC (patients must have received oxaliplatin, irinotecan, and fluoropyrimidine),
age $18 years, ECOG PS 0-1, adequate organ function, no prior anti PD-1 agent. The primary
endpoint was overall response rate (ORR). Secondary endpoints included overall survival (OS) and
progression free survival (PFS). Simon’s two-stage Minimax design was employed (H0: ORR =4%;
H1: ORR=15%; alpha = 0.1; power =80%). If $1 objective response was observed in the first
evaluable 18 patients, 10 additional patients would be included in the cohort. $3 objective
responders in 28 patients would be required to be considered positive study. Pre-treatment
and on-treatment research biopsies and correlative peripheral blood specimens were collected.
Results:A total of 24 patientswere enrolled, 6 patientswere replaced per protocol, and 18 patients
had evaluable disease. Of the 18 evaluable patients 11/18 (61%) were female, median age 58 [IQR
50-67]. 2 patients had prolonged stable disease (4 and 10 cycles). No patients had objective
response based on RECIST 1.1. Median OS and PFS was 5.1 months [95% CI (2-11.7)] and 2.3 months
[95% CI (1.7-2.4)], respectively. Most common grade 3 and 4 toxicities were anemia (n=2) and
diarrhea (n=2). Conclusions: In treatment refractory MSS mCRCnivolumab and metformin com-
bination was well tolerated. Two patients achieved stable disease, but no objective response was
seen; therefore, the study did not proceed with the second stage of enrollment. Immunologic
correlative analysis of this study is ongoing. Clinical trial information: NCT03800602. Research
Sponsor: Bristol-Myers Squibb.
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Implementation of hepatic artery infusion (HAI) chemotherapy for unresectable colorectal liver
metastases (CRLM): The University of Miami experience.

Agustin Pimentel, Joshua Kronenfeld, Vikas Dudeja, Nipun B. Merchant, Lauren Nicole Gallegos, Kristin Kelly, Vivian McGhee,
Alissette Naveda, Hoyan Ng-Chen, A. Craig Lockhart, Peter Joel Hosein, Nkiruka Ezenwajiaku, Bach Ardalan, Jashodeep Datta;
University of Miami Sylvester Comprehensive Cancer Center, Miami, FL; University of Miami, Miami, FL; Sylvester
Comprehensive Cancer Center, University of Miami School of Medicine, Miami, FL; University of Miami, Sylvester
Comprehensive Cancer Center, Miami, FL; University of Miami-Sylvester Comprehensive Cancer Center, Miami, FL; University
of Miami Sylvester Cancer Center, Miami, FL; University of Miami Miller School of Medicine, Miami, FL

Background: In patients with unresectable liver-confined CRLM, regional chemotherapy via HAI in
combination with modern systemic chemotherapy (CT) can achieve hepatic disease control and
expand surgical resectability. We describe patient selection and early outcomes following imple-
mentation of a HAI program at our tertiary referral academic center. Methods: We analyzed
demographics, previous systemic treatment, primary tumor location, molecular profiling, extent of
hepatic/extrahepatic disease, perioperative HAI outcomes (toxicity, conversion to resection/
ablation, radiographic response), and overall survival (OS) in CRLM patients selected for HAI
treatment (01/2018—06/2020) after multidisciplinary review. Results: Of 35 patients with unre-
sectable CRLM (primary: colon, n = 24; rectum, n = 11) selected for HAI, 57% were heavily pre-
treated (with at least 2 lines of pre-HAI systemic chemotherapy), 71% had a Fong clinical risk
score$3, 86% presented with synchronous disease, 80% had bilobar metastasis, and 86% had.
5 tumors. All tumors were microsatellite stable, with 20% harboring KRAS/NRAS mutations and
none had class I/II BRAFmutations. HAI was initiated at amedian 14 (IQR 3, 64) months after CRLM
diagnosis, and administered for a median of 7 (range 2, 16) cycles; 91% of patients (31/34) received
concurrent HAI and systemic chemotherapy. Although most (69%) patients experienced some
degree of hepatic toxicity during HAI therapy resulting in FUDR dose reduction and steroid
administration, biliary sclerosis requiring intervention was observed in only 3 (9%) of patients. The
overall perioperative morbidity was 17%, and there were no surgical-related 90-day mortalities
following HAI pump placement. Excluding patients who initiated HAI treatment within the last
3 months of the study period (n = 3), 13 of 32 patients (41%) were rendered disease-free in the liver
following complete resection and/or ablation in combination with HAI/systemic chemotherapy; in
the remaining 19 patients (59%), hepatic progression-free survival was 7.3 months (IQR 4, 12). At a
median follow-up of 11.2 months, post-HAI median OS for the overall cohort was 12.3 (IQR 7, 20)
months. Patients undergoing complete resection/ablation demonstrated improved survival com-
pared with those with progressive disease (median 20 vs 12 months, respectively). Conclusions:
Implementation of a HAI program for multimodality liver-directed management of unresectable
CRLM is feasible and is associated with meaningful clinical outcomes unlikely to be achieved with
systemic therapy alone in heavily pre-treated patients. Research Sponsor: None.
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Targeted multiplex proteomics (TMP) and genomics of early-onset colorectal cancer (EO-CRC).

Audrey E. Kam, Ateeq M. Khaliq, Nida Alam, Dana Hayden, Anuradha R. Bhama, Henry Govekar, Sam Pappas, Ethan M. Ritz,
Ajaypal Singh, Sheeno P. Thyparambil, Wei-Li Liao, Anuja Bhalkikar, Xuefeng B. Ling, Mia Alyce Levy, Timothy Kuzel,
Ashiq Masood; Rush University Medical Center, Chicago, IL; OncoPlex Diagnostics, Culver City, MD; OncoPlex Diagnostics,
Rockville, MD; mProbe, Rockville, MD; Stanford University, Palo Alto, CA; Vanderbilt University, Nashville, TN; Univ of Maryland
Greenebaum Cancer Ctr, Baltimore, MD

Background: The incidence and mortality of early-onset colorectal cancer (EO-CRC) is on the rise.
Consequently, there is an urgent unmet need to better understand their unique tumor biology to
expand therapeutic options and improve clinical outcomes. Methods: Exploratory Targeted mul-
tiplex proteomics (TMP) and targeted 648 gene panel was performed on specimens from 35
patients with resected colon cancer diagnosed at age , = 40 years. TMP panel consisted of 72
proteins involved in differentiation, tumorigenesis, and response to chemotherapy, targeted
therapy, and immunotherapy. Clinicopathologic and genomic data were also collected. Results:
The median age of diagnosis was 33 years. The cohort included 15 male and 20 female patients. 20
(57%) had left-sided tumors and 6 (17%) had stage IV disease. Notable genomic alterations
included mutations in: BRAF V600E (2/35); RAS (15/35); PIK3CA exon 9 or 20 (5/35); and ERBB2
(2/35). One patient exhibited ERBB2 amplification. 9/35 tumorswereMSI-H. TMP analysis revealed
overexpression of chemotherapy resistance proteins in several patients: ALDH1A1:16/35; ERCC1:1/
35; GART:26/35; MDR1:9/35; MGMT:5/35; RRM1:6/35; TUBB3:1/35; TYMS:2/35; XRCC1:11/35. In
contrast, some tumors exhibited elevated biomarkers of chemosensitivity: hENT1:8/35; DHFR:12/
35; TYMP:15/35; OPRT:8/35; SLFN11:1/35; TLE:11/35; TOPO1:12/35; TOPO2A:1/35. Protein targets of
cell signaling pathwayswere overexpressed in a number of tumors: CAT:16/35; CAV-1: 6/35; CBL:2/
35; E-Cadherin: 19/35; HSP90A:16/35; HSP90B:18/35; MET:5/35; NQO1:18/35; paxillin:4/35; SRC:
21/35; STAT3:11/35. Regarding EGFR and KRAS, none of the tumors exhibited elevated protein
expression level. Furthermore, RAS mutational status did not correlate with the level of EGFR or
KRAS protein expression. Antibody drug conjugate biomarkers were observed. HER2 overexpres-
sion was noted in one patient who had a confirmed ERBB2 amplification. Regarding immunother-
apy targets, PDL-1 protein was not overexpressed in any tumor, whereas MSLN and TROP2 were
elevated in 1/35 and 2/35 patients, respectively. Conclusions: TMP analysis of EO-CRC patients
revealed marked heterogeneity in the expression of proteins involved in differentiation, tumor-
igenesis, and response to chemotherapy, targeted therapy, and immunotherapy. Differential
protein expression may provide insight into therapeutic vulnerabilities for EO-CRC. Furthermore,
the discordance between detected genomic alterations and protein expression levels highlights the
complementary nature of genomic sequencing and TMP analysis. Research Sponsor: None.
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Polymorphisms of pluripotency transcription factors for predicting cetuximab efficacy in
metastatic colorectal cancer: Data from FIRE-3 and TRIBE trials.

Hiroyuki Arai, Joshua Millstein, Fotios Loupakis, Sebastian Stintzing, Jingyuan Wang, Francesca Battaglin,
Natsuko Kawanishi, Shivani Soni, Zhang Wu, Chiara Cremolini, Volker Heinemann, Alfredo Falcone, Heinz-Josef Lenz;
Division of Medical Oncology, USC Norris Comprehensive Cancer Center, Keck School of Medicine, Los Angeles, CA;
Department of Preventive Medicine, USC Norris Comprehensive Cancer Center, Keck School of Medicine, Los Angeles, CA;
Department of Oncology, Oncology 1, Veneto Institute of Oncology IOV-IRCCS, Padua, Italy; Medical Department, Division of
Hematology, Oncology, and Tumor Immunology (CCM), Charité Universitätsmedizin Berlin, Berlin, Germany; Department of
Translational Research and New Technologies in Medicine and Surgery, Unit of Medical Oncology 2, Azienda Ospedaliera
Universitaria Pisana, Pisa, Italy; University Hospital Munich, LMU Munich, Munich, Germany; Azienda Ospedaliera
Universitaria Pisana, Pisa, Italy; USC Norris Comprehensive Cancer Center, Los Angeles, CA

Background:Cancer stem cells are subpopulation of cancer cells characterized by the self-renewal
ability, and primarily maintained by a network of pluripotency transcription factors (PTFs). Despite
their chemo-resistant phenotype, recent clinical trials data show cetuximab (Cet) ismore beneficial
for a subset of metastatic colorectal cancer (mCRC) categorized in a mesenchymal/stem-like
subtype based on transcriptomic classifications. We investigated whether single nucleotide poly-
morphisms (SNPs) in PTF encoding genes have predictive values for the efficacy of Cet in mCRC
patients. Methods: Genomic and clinical data from three independent cohorts of patient treated
with first-line chemotherapy (n = 451, in total) were tested: Cet cohort (FOLFIRI+Cet arm in FIRE-3
trial, n = 129); bevacizumab (Bev) cohort 1 (FOLFIRI+Bev arm in FIRE-3 trial, n = 107) and Bev cohort
2 (FOLFIRI+Bev arm in TRIBE trial, n = 215), as controls. Genomic DNA extracted from blood
samples was genotyped using an OncoArray (Illumina, Inc., San Diego, CA, USA). Eight SNPs in PTF
encoding genes (NANOG rs11055786, NANOG rs11055767, NANOGP8 rs2168958, NANOGP8
rs9944179, POU5F1 rs3130501, POU5F1 rs3130932, SOX2 rs11915160, and MYC rs3891248) were
tested for association with progression-free survival (PFS) and overall survival (OS), using Cox
proportional hazards model. Results: In the Cet cohort, three SNPs were significantly associated
with PFS in univariate analysis:NANOG rs11055767 (C/C vs any A allele, hazard ratio [HR] = 0.62,
95% confidence interval [CI] = 0.42–0.94, log-rank p = 0.02), NANOGP8 rs2168958 (A/A vs any C
allele, HR = 2.12, 95% CI = 1.36–3.29, log-rank p , 0.01), and NANOGP8 rs9944179 (G/G vs any A
allele, HR = 3.68, 95% CI = 1.46–9.31, log-rank p , 0.01). Multivariate analysis confirmed the
significance in NANOGP8 rs2168958 and NANOGP8 rs9944179. Furthermore, two SNPs were
significantly associated with OS inmultivariate analysis:POU5F1 rs313051 (G/G vs any A allele, HR =
0.46, 95% CI = 0.22–0.99, adjusted p = 0.04) and POU5F1 rs3130932 (A/A vs any C allele, HR =
0.46, 95% CI = 0.22–0.93, adjusted p = 0.03). Both in the Bev cohorts 1 and 2, no significant
associations between the SNPs and clinical outcomes were observed. Conclusions: The current
findings suggest that polymorphisms in the PTF genes could be predictive markers for Cet in
patients with mCRC. Further studies are warranted to validate the predictive utility. Research
Sponsor: This work was supported by the National Cancer Institute [P30CA 014089 to HJL], Gloria
Borges WunderGlo Foundation, Dhont Family Foundation, Victoria and Philip Wilson Research
Fund, San Pedro Peninsula Cancer Guild, and Daniel Butler Research Fund.
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Folate pathway gene expression in metastatic colorectal cancer patients treated with
arfolitixorin/5-FU-based chemotherapy.

Roger Tell, Alessandro Di Cara, Elisabeth Odin, Göran Ulf Carlsson, Yvonne Wettergren; Isofol Medical AB, Gothenburg,
Sweden; QuartzBio, part of Precision for Medicine, Geneva, Switzerland; Surgical Oncology Laboratory, Department of
Surgery, The Sahlgrenska Academy at the University of Gothenburg, Gothenburg, Sweden; Sahlgrenska University Hospital,
Gothenburg, Sweden

Background: Arfolitixorin is the natural, biologically active form of the marketed folates and is
expected to be efficacious in a larger proportion of patients with less inter- and intra-individual
variability compared with e.g. leucovorin. We have previously found a positive correlation between
survival and expression of folate pathway genes in stage III/IV CRC treated with 5-fluorouracil/
leucovorin (5-FU/LV). Low expression of folate-related genes may lead to poor response to 5-FU/
LV-based treatment, since suboptimal transport and metabolization of LV yield insufficient active
[6R]-5,10-methylenetetrahydrofolate and weak inhibition of the target enzyme thymidylate syn-
thase (TYMS). The aim of the present study was to investigate possible confounders and bio-
markers of arfolitixorin/5-FU-based treatment in relation to safety and response in a phase I/IIa
metastatic colorectal cancer (mCRC) trial.Methods: ISO-CC-005 is amulti-center, phase I/IIa study
in mCRC patients eligible for 5-FU/folate therapy alone or in combination with irinotecan or
oxaliplatin 6 bevacizumab. Patients were also treated with different doses of arfolitixorin as a
single or double bolus. The study investigated safety and tolerability of arfolitixorin, and anti-tumor
activity was evaluated by overall response rate (ORR) per RECIST v1.1 after 4 cycles of chemo-
therapy. RNA was prepared from FFPE tumor tissue, reverse transcribed and used for gene
expression profiling. The following genes of interest were evaluated:ABCC3, MTHFD2, SLC46A1,
SLC19A1, SLC25A32 and TYMS. An ANOVA test was used to rule out potential biases in the baseline
expression levels of the genes and to assess the potential association with clinical response.
Results: Eighty-one (77.1%) of 105 patients provided material for this analysis. A lower pre-
treatment expression of TYMS was associated with clinical benefit (PR and SD; p = 0.021). No clear
association was identified between the gene expression markers and the number of adverse
events. Gender was not significantly associated with differences in gene expression. Conclusions:
Low pre-treatment expression levels of TYMS were associated with clinical benefit (PR and SD)
following treatment. Given the role of this gene in the folate metabolic pathways we plan to further
assess its predictive potential on a larger cohort during our ongoing global phase III AGENT study.
In parallel an assessment of the expression of the other candidate genes on specific patient sub-
groups is currently ongoing. These studies will provide additional cues on the use of these genes as
predictive markers for treatment outcome and their role in the mode of action of the drug. Clinical
trial information: NCT02244632. Research Sponsor: Isofol Medical AB.
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Translational research of VOLTAGE-A: Efficacy predictors of preoperative chemoradiotherapy
and consolidation nivolumab in patients with both microsatellite stable and microsatellite
instability-high locally advanced rectal cancer.

Koji Inamori, Yosuke Togashi, Hideaki Bando, Yuichiro Tsukada, Shota Fukuoka, Ayako Suzuki, Yutaka Suzuki, Daisuke Kotani,
Motohiro Kojima, Makoto Fukui, Satoshi Yuki, Yoshito Komatsu, Shigenori Homma, Akinobu Taketomi, Mamoru Uemura,
Takeshi Kato, Masaaki Ito, Hiroyoshi Nishikawa, Takayuki Yoshino; Department of Colorectal Surgery, National Cancer Center
Hospital East, Kashiwa, Japan; Chiba Cancer Center, Reseach Institute, Chiba, Japan; Department of Clinical Oncology, Aichi
Cancer Center Hospital, Nagoya, Japan; Division of Cancer Immunology, Exploratory Oncology Research and Clinical Trial
Center, National Cancer Center Hospital East, Kashiwa, Japan; Department of Computational Biology and Medical Sciences,
Graduate School of Frontier Sciences, The University of Tokyo, Kashiwa, Japan; Department of Gastroenterology and
Gastrointestinal Oncology, National Cancer Center Hospital East, Kashiwa, Japan; Division of Pathology, Exploratory
Oncology Research and Clinical Trial Center, National Cancer Center Hospital East, Kashiwa, Japan; Clinical Research
Support Office, National Cancer Center Hospital East, Kashiwa, Japan; Department of Gastroenterology and Hepatology,
Hokkaido University Hospital, Sapporo, Japan; Division of Cancer Chemotherapy, Hokkaido University Hospital Cancer
Center, Sapporo, Japan; Department of Gastroenterological Surgery, Hokkaido University Hospital, Sapporo, Japan;
Department of Gastoenterological Surgery I, Hokkaido University Graduate School of Medicine, Sapporo, Japan; Department
of Gastroenterological Surgery, Graduate School of Medicine, Osaka University, Suita, Japan; Department of Surgery,
National Hospital Organization Osaka National Hospital, Osaka, Japan

Background: In VOLTAGE-A, chemoradiotherapy (CRT; 50.4Gy with capecitabine, 1,650mg/m2)
followed by five cycles of consolidation nivolumab (nivo) (240mg q2 weeks) showed 30% path-
ological complete response [pCR; AJCC tumor regression grade (TRG) 0] and 38% major path-
ological responses (AJCC TRG 0-1) in patients with microsatellite stable (MSS) locally advanced
primary rectal cancer (LARC). In addition, 60% pCR was observed in patients with microsatellite
instability-high (MSI-H) LARC. In this study, we aimed to determine the predictive biomarkers for
efficacy of sequential preoperative CRT and consolidation nivo. Methods: Serial tumor biopsies
were performed at four time points:pre-CRT; post-CRT; post-3 cycles of nivo; and pre-surgery. We
analyzed the immune status of the patients by flow cytometry using the collected tumor-
infiltrating lymphocytes (TILs) dissociated from tumor samples.Whole exome and RNA sequencing
analyses were conducted using the extracted DNA and RNA from tumor, respectively. The PD-L1
status of tumor samples was also evaluated by in vitro diagnostic immunohistochemistry staining.
Results: Of the 38 MSS patients whose PD-L1 tumor proportion score (TPS) was analyzable in pre-
CRT samples, the pCR rates were 67% (6/9) and 17% (5/29) in positive ($1%) and negative PD-L1
status (p =0.009), respectively. Among the 24MSS patientswhose sampleswere serially collected,
the pCR rates according to CD8+ T cells/effector regulatory T cells (CD8/eTreg) ratio in TILs of pre-
CRT samples $2.5 and , 2.5 were 78% (7/9) and 13% (2/15), respectively (p = 0.003). The CD8/
eTreg ratio in TILs was consistently high in patients with pCR during the study treatments. Ki-67
and PD-1 expression by CD8+ T cells in TILs was significantly high in pre-CRT samples from patients
TRG 0-1. Conversely, in patients with TRG 2-3, CTLA-4 expression by both CD4+ T cells and CD8+

T cells in TILs was significantly high after five cycles of nivo, suggesting the potential resistance
mechanisms of nivo monotherapy. Of the 21 MSS patients whose consensus molecular subtype
(CMS) was analyzable, those with CMS1 and CMS3 tumors achieved 100% (2/2) and 60% (4/6) TRG
0-1, respectively. In contrast, patients with CMS2 and CMS4 tumors achieved 43% (3/7) and 29%
(2/7) TRG 0-1, respectively. The tumor mutational burden (TMB) of pre-CRT samples in five MSI-H
patients was higher than that in the 24 MSS patients (median: 13.2 vs. 0.99 mutation/Mbp, p ,
0.0001). AmongMSS patients, TMBwas higher in patients with TRG 0-1 than in patients with TRG 2-
3 (median: 1.45 vs. 0.84 mutation/Mbp, p = 0.016). Conclusions: Positive PD-L1 TPS; high CD8/
eTreg ratio; Ki-67, PD-1, and CTLA-4 expression by CD8+ T cells in TILs; CMS 1 or 3; and high TMB can
be good predictors of efficacy of preoperative CRT followed by nivo. Clinical trial information:
NCT02948348. Research Sponsor: ONO PHARMACEUTICAL CO., LTD.
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The effects of neoadjuvant chemoradiation on exosomal markers (CD63 and CD9) expression in
patients with locally advanced rectal adenocarcinoma.

Moh’d M. Khushman, Pranitha Prodduturvar, Shalla Akbar, Wadad Mneimneh, Valeria Dal Zotto, Leander Grimm, Paul Rider,
John Hunter, Girijesh Kumar Patel, Ajay Pratap Singh; Medical Oncology, The University of South Alabama, Mitchell Cancer
Institute, Mobile, AL; Mayo Clinic, Rochester, MN; The University of South Alabama, Mobile, AL; University Hospitals,
Cleveland, OH; University of South Alabama, Mobile, AL; Department of Surgery, The University of South Alabama, Mobile, AL;
Cell Biology and Biochemistry, Texas Tech University Health Sciences Center, Lubbock, TX; Department of Oncologic
Sciences, The University of South Alabama, Mitchell Cancer Institute, Mobile, AL

Background: Exosomes mediate intercellular communications and have pivotal roles in cancer
development. CD63 and CD9 are widely accepted exosomal markers. The effect of concurrent
chemoradiation on the expression of exosomalmarkers is unknown. Here we explored the effect of
neoadjuvant concurrent chemoradiation (NCCR) on exosomalmarkers (CD63 and CD9) expression
in patients with locally advanced rectal cancer (LARC). Methods: Between 2015 and 2018, 33
patients had LARC treated with NCCR and had pre NCCR biopsy and post NCCR resected rectum
examined for exosomal markers expression using immunohistochemistry. Two pathologists in-
dependently scored CD63 and CD9 staining in the tumor. Staining intensity was graded from 1-3.
Staining percentage was estimated in 10% increments. Mean quick-score (Q-score) was calculated
(intensity x percentage). Un-Paired t test was used for statistical analysis. Results: In our cohort,
median age was 59 years. Males represented 79% of the patients. Caucasians, African American
and other ethnic groups represented 70%, 27% and 3% respectively.The mean tumor CD63 score
in pre NCCR biopsy vs post NCCR resected rectum was 106 vs 165 (p = 0.0022). The mean tumor
CD9 score in pre NCCR biopsy vs post NCCR resected rectum was 136 vs 215 (p , 0.0001). The
exosomal markers expression in the adjacent normal mucosa (ANM) from pre NCCR biopsy and
post NCCR resected rectum was only performed in16 out of 33 patients (due to ANM tissue
availability). Themean ANMCD63 score in pre NCCR biopsy vs post NCCR resected rectumwas 166
vs 183 (p = 0.37). The mean ANM CD9 score in pre NCCR biopsy vs post NCCR resected rectum was
104 vs 145 (p = 0.0897). Conclusions: In patients with LARC, the expression of exosomal markers
(CD63 and CD9) increased after treatment with NCCR. Our results show that the expression of
CD63 and CD9 is relatively higher in rectal cancer specimens treated with NCCR and thus suggest a
possible role of these exosomes in adaptive response to NCCR. Further follow-up and laboratory
studies are required to precisely understand the underlying mechanism(s). Research Sponsor:
None.
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Minimal residual disease (MRD) detection with circulating tumor DNA (ctDNA) from personalized
assays in stage II-III colorectal cancer patients in a U.K. multicenter prospective study (TRACC).

Gayathri Anandappa, Naureen Starling, Ruwaida Begum, Annette Bryant, Shruti Sharma, Derrick Renner, Maria Aresu,
Clare Peckitt, Himanshu Sethi, Andrew Feber, Vanessa Alice Potter, Marius Paraoan, Muti Abulafi, Nicol George,
Graham Branagan, Sarah Duff, Nicholas West, Alexey Aleshin, Ian Chau, David Cunningham, UK Colorectal Cancer TRACC
Study Group; The Royal Marsden NHS Foundation Trust, London, United Kingdom; Royal Marsden Hospital NHS Foundation
Trust, London and Surrey, United Kingdom; The Royal Marsden NHS Foundation Trust, London and Surrey, United Kingdom;
Royal Marsden NHS Foundation Trust, London and Surrey, United Kingdom; Natera, Inc., San Carlos, CA; Royal Marsden NHS
Foundation Trust, Surrey, United Kingdom; Institute of Cancer Research, Sutton, United Kingdom; University Hospital
Coventry and Warwickshire, Coventry, United Kingdom; Wrightington, Wigan and Leigh NHS Foundation Trust, Wigan, United
Kingdom; Croydon University Hospital, London, United Kingdom; Southend University Hospital, Westcliff on Sea, United
Kingdom; Salisbury NHS Foundation Trust, Salisbury, United Kingdom; Manchester University NHS Foundation Trust,
Manchester, United Kingdom; Epsom and St. Helier NHS Foundation Trust, Epsom, United Kingdom; The Royal Marsden
Hospital NHS Foundation Trust, London, United Kingdom; Royal Marsden Hospital, Sutton, United Kingdom

Background: Numerous studies have shown the clinical utility of ctDNA, a non-invasive biomarker
to detect MRD and stratify CRC patients who are more likely to relapse. We present an analysis of
MRD detection in CRC patients from a prospective multicentre UK study, who were monitored pre-
and post-surgery before adjuvant chemotherapy (ACT). Methods: The study recruited patients
diagnosed with stage II-III CRC (n=122), including a subset of rectal patients who underwent tri-
modality treatment (TMT). All patients had their primary tumor resected and 56% (68/122)
received ACT. Paired plasma samples (n=244) were collected before surgery/neaodjuvant chemo-
radiotherapy and after surgery; median follow-up for survival was 15.48 months (0.16 -
42.1 months). Individual tumors and matched germline DNA were whole-exome sequenced and
somatic single nucleotide variants (SNVs) identified. Multiplex PCR assays were designed to track
tumor-specific SNVs (Signatera, bespoke mPCR NGS assay) in plasma samples. The study eval-
uated ctDNA status and clinical outcomes including radiologic imaging. Cox regression was used to
calculate recurrence-free survival (RFS) in patients stratified by post-op ctDNA status. Patients
were also stratified into low and high-risk groups based on the clinicopathological features.
Multivariate analysis was performed with covariates: ctDNA, age, gender, laterality, stage, number
of lymph node resected, MSI & TMB. Results: Pre-treatment ctDNA was detected in 93.4% (100/
107) of patients. Post-operative ctDNA status prior to ACT was assessed in 107 patients, of whom,
13% (14/107) were MRD-positive (MRDpos). Of the MRDpos patients 42.9% (6/14) eventually
relapsed. In contrast, only 8.6% (8/93) of MRD-negative (MRDneg) cases relapsed (HR: 10; 95%CI:
3.3-30; p,0.001). MRD rates stratified by risk features in each of the stages with respective
recurrence rates are shown in Table. In stage III patients (n=64), 45.4% (5/11) of the MRDpos
patients relapsed, whilst only 17% (9/53) of the MRDneg cases relapsed (HR: 9; 95% CI:2.6-32;
p,0.0001). In the multivariate analysis, ctDNA status was the most significant prognostic factor
associated with RFS (HR: 28.8, 95% CI: 3.5-234.1; p,0.001). Conclusions: Postoperative ctDNA
analysis with tumor informed assay enables detection of CRC patients at high-risk of recurrence.
Early detection ofMRDcould guideACT decisions in intervention trials and is currently underway in
TRACC. Clinical trial information: NCT04050345. Research Sponsor: National Institute of Health
Research Biomedical Research Centre & Royal Marsden Hospital NHS Foundation Trust GI &
Lymphoma Unit, Pharmaceutical/Biotech Company.

MRD and recurrence rates (n=107)

Setting
MRD detection rates at the first post-op time

point Recurrence rates

MRDpos MRDneg

Stage II (Low
risk)

1/31 (3.2%) 0/1 (0%) 0/30 (0%)

Stage II (High
risk)

2/15 (13.3%) 1/2(50%) 0/13 (0%)

Stage III (Low
risk)

3/20 (15%) 0/3 (0%) 2/17
(11.7%)

Stage III (High
risk)

7/19 (36.8%) 4/7
(57.1%)

3/12 (25%)

TMT group 1/22 (4.5%) 1/1 (100%) 3/21
(14.2%)

© 2021 American Society of Clinical Oncology. Visit gicasym.org and search by abstract for disclosure information.

COLORECTAL CANCER

http://clinicaltrials.gov/show/NCT04050345
http://gicasym.org


103 Poster Session

Single nucleotide polymorphisms (SNPs) in endoplasmic reticulum (ER) stress response genes to
predict first-line treatment outcome in patients (pts) with metastatic colorectal cancer
(mCRC): Data from the MAVERICC and FIRE-3 trials.

Francesca Battaglin, Hiroyuki Arai, Joshua Millstein, Sebastian Stintzing, Aparna Raj Parikh, Jingyuan Wang,
Natsuko Kawanishi, Shivani Soni, Zhang Wu, Christoph Mancao, Volker Heinemann, Heinz-Josef Lenz; Division of Medical
Oncology, USC Norris Comprehensive Cancer Center, Keck School of Medicine, Los Angeles, CA; Department of Preventive
Medicine, USC Norris Comprehensive Cancer Center, Keck School of Medicine, Los Angeles, CA; Medical Department, Division
of Hematology, Oncology, and Tumor Immunology (CCM), Charité Universitätsmedizin Berlin, Berlin, Germany; Hematology/
Oncology, Massachusetts General Hospital, Boston, MA; F. Hoffmann-La Roche Ltd., Basel, Switzerland; University Hospital
Munich, LMU Munich, Munich, Germany

Background: ER stress, triggered by the disruption of intracellular protein homeostasis, promotes
the activation of a highly conserved adaptive program called unfolded protein response (UPR).
UPR signaling has been reported to contribute to tumor initiation and progression, as well as
microenvironment remodeling and chemoresistance in multiple cancer types, including CRC.
Several studies point to a direct role of the UPR in tumor angiogenesis and an interaction with
EGFR signaling. We therefore hypothesized that genetic variants in ER stress response genes may
predict first-line treatment outcome in mCRC pts. Methods: The impact on outcome of 17 func-
tional SNPs in 8 core genes of the ER stress response pathway (IRE1, PERK, ATF6, XBP1, CHOP,
GRP78,GADD34,ATF4) was analyzed on a total of 560pts enrolled in two independent randomized
first-line trials: MAVERICC (FOLFIRI/bevacizumab, [bev] n = 163; FOLFOX6/bev, n = 161), and FIRE-3
(FOLFIRI/bev, n = 107; FOLFIRI/cetuximab [cet], n = 129). Genomic DNA from blood samples of pts
was genotyped through the OncoArray, a custom array manufactured by Illumina. The association
between SNPs and clinical outcomes was evaluated using Cox regression and log-rank tests. The
SNP*treatment interaction was assessed in both trials. Results: IRE1 rs16947383 any T allele
variant was associated with shorter progression free survival (PFS) and overall survival (OS)
compared to the C/C genotype in pts treated with FOLFIRI/bev in the MAVERICC trial both in uni-
and multivariate analysis: 10.5 vs 14.1 months for PFS, adjusted hazard ratio (HR) 1.83, 95%
confidence interval (CI) 1.12-2.99, adjusted P-value = 0.02; 23.8 vs 38.4months for OS, adjusted HR
2.12, 95%CI 1.1-4.09, adjusted P-value = 0.02. The association with OS was validated in the FIRE-3
FOLFIRI/bev arm where any T allele carriers showed significantly shorter OS compared to the C/C
genotype in both uni- and multivariate analysis: 21.1 vs 44.2 months, adjusted HR 2.06, 95%CI 1.01-
4.18, adjusted P-value = 0.05. This effect was not observed in MAVERICC FOLFOX6 and FIRE-3 cet
cohorts. A significant interaction was found between IRE1 rs16947383 and treatment on OS in both
trials:P = 0.04 in MAVERICC (FOLFIRI vs FOLFOX6), and P = 0.03 in FIRE-3 (bev vs cet). In the
MAVERICC FOLFOX6/bev arm, XBP1 rs2239815 and PERK rs6731022 SNPs were associated with
shorter PFS and OS, while GADD34 rs610308 with longer OS, in multivariable analysis (P, 0.05).
Conclusions: Our results provide evidence that germline polymorphisms in ER stress response
genes may have a predictive value in mCRC pts receiving first-line bev-based treatment and
contribute to modulate anti-VEGF efficacy. Research Sponsor: National Cancer Institute
P30CA014089, Gloria Borges WunderGlo Foundation, Dhont Family Foundation, Victoria and
Philip Wilson Research Fund, San Pedro Peninsula Cancer Guild, and Daniel Butler Research Fund.

© 2021 American Society of Clinical Oncology. Visit gicasym.org and search by abstract for disclosure information.

COLORECTAL CANCER

http://gicasym.org


104 Poster Session

Chemoradiation-induced molecular alterations and associated outcomes in patients with rectal
cancer.

Mohamed E. Salem, Hsih-Te Yang, James Thomas Symanowski, Alberto Puccini, Carol J. Farhangfar, Sherif El-Refai,
David King, Edward S. Kim; Levine Cancer Institute, Atrium Health, Charlotte, NC; Levine Cancer Institute/Atrium Health,
Charlotte, NC; Medical Oncology Unit 1, IRCCS Ospedale Policlinico San Martino, Genoa, Italy; Tempus Labs, Chicago, IL

Background: Molecular changes and associated acquired resistance of rectal tumors following
chemoradiotherapy (CRT) have not been well studied. We aimed to examine CRT-induced molec-
ular changes and prognostic associations in rectal cancer patients (pts) undergoing preoperative
CRT followed by surgery.Methods: A paired analysis using pre-CRT biopsies and the correspond-
ing post-CRT resected tissues of rectal cancer patients undergoing preoperative CRT followed by
surgery was performed. Pre- and post-CRT tumor samples underwent next-generation sequencing
(NGS) by Tempus xT assay, which detects a panel of 596 gene mutations, including single
nucleotide variants, insertions/deletions, copy number amplifications, and gene rearrangements.
The cancer driver gene was detected based on positional clustering of gained mutations using
OncodriveCLUST. The paired t-test was used to examine differences in tumor mutational burden
(TMB) and microsatellite instability (MSI) between pre- and post-CRT samples. Results: In total,
61pts of median age 61yrs—75%white, 18% black, and 57%male—with localized rectal cancer were
studied. NGS testing was performed in 57 pt tumor samples; 43 pts had pre-CRT samples, 48 pts
had post-CRT samples, and 34 pts had paired samples. The most frequent genetic alterations seen
in the 43 pre-CRT tumor samples were APC (37.2%), ARID1B (30.2%), KMT2C (30.2%), ZFXH3
(25.6%), FLT4 (20.9%), MLLT3 (20.9%), and TP53 (20.9%), whereas in the 48 post-CRT tumor
samples, the most frequent mutations were APC (54.2%), TP53 (35.4%), KRAS (27.1%), MKI67
(25.0%), KMT2C (18.8%), APOB (14.6%), and CEBPA (12.5%). Comparing the pre- and post-CRT
samples, no significant differences in TMB (median: 5.0 mut/MB vs. 3.3 mut/MB, p=0.922) or MSI
status by NGS (p=0.069) were observed. Among the 34 pts with paired samples, 26.5% (9/34)
relapsed, and 17.6% (6/34) died. When examining tumor mutation changes between pre- and post-
CRT samples (table), the most common gained mutations were seen in APC (29.4% ), MKI67
(26.5% ), KTM2C (17.6%), and TP53 (17.67%); and most common losses were in ARID1B (26.5%),
ZFHX3 (26.5%), FLT4 (21.0%) and GATA6 (21.0%). Of the gained mutations, OncodriveCLUST
analysis showed thatMKI67 potentially carries a driver mutation (pG866V) at exon 12 (p = 0.045),
which exclusively existed in the two relapsed pts. Conclusions: Our data suggest that CRT did not
alter MSI status nor the level of TMB. However, CRT did result in gained molecular alterations that
could be responsible for treatment resistance and predict relapse. Gained MKI67 mutation may
be a prognostic biomarker for relapse after CRT. Further prospective studies are needed to
validate these findings. Research Sponsor: Levine Cancer Inst.

Gained mutation
N = 34
(%)

Gained mutations in Relapsed patients
N=9
(%)

APC 29.4 APC 33.3
MKI67 26.5 BCR 22.2
KMT2C 17.6 FAM104A 22.2
TP53 17.6 KRAS 22.2
APOB 14.7 MKI67 22.2
GNAS 14.7 TP53 22.2
BCLAF1 11.8
CEBPA 11.8
CYP2D6 11.8
FOXL2 11.8

© 2021 American Society of Clinical Oncology. Visit gicasym.org and search by abstract for disclosure information.

COLORECTAL CANCER

http://gicasym.org


106 Poster Session

Characteristics of genomic alterations in circulating tumor DNA (ctDNA) in patients (Pts) with
advanced gastrointestinal (GI) cancers in nationwide large-scale ctDNA screening:SCRUM-
Japan Monstar-Screen.

Yoshiaki Nakamura, Takao Fujisawa, Shigenori Kadowaki, Naoki Takahashi, Masahiro Goto, Kazuhiro Yoshida,
Takeshi Kawakami, Taito Esaki, Eiji Oki, Naohiro Nishida, Tomohiro Nishina, Yoshito Komatsu, Takashi Ohta,
Naomi Kuramoto, Satoshi Horasawa, Yasutoshi Sakamoto, Hiroya Taniguchi, Takayuki Yoshino; Department of Gastroen-
terology and Gastrointestinal Oncology, National Cancer Center Hospital East, Kashiwa, Japan; Department of Head and
Neck Medical Oncology, National Cancer Center Hospital East, Kashiwa, Japan; Aichi Cancer Center Hospital, Nagoya, Japan;
Saitama Cancer Center, Saitama, Japan; Department of Cancer Chemotherapy Center, Osaka Medical Collage Hospital, Osaka,
Japan; Department of Surgical Oncology, Gifu University Graduate School of Medicine, Gifu, Japan; Division of Gastro-
intestinal Oncology, Shizuoka Cancer Center, Shizuoka, Japan; NHO Kyushu Cancer Center, Fukuoka, Japan; Department of
Surgery and Science, Graduate School of Medical Sciences, Kyushu University, Fukuoka, Japan; Department of Frontier
Science for Cancer and Chemotherapy Osaka University Graduate School of Medicine, Osaka, Japan; National Hospital
Organization Shikoku Cancer Center, Matsuyama, Japan; Division of Cancer Center, Hokkaido University Hospital, Sapporo,
Japan; Kansai Rosai Hospital, Amagasaki, Japan; Translational Research Support Section, National Cancer Center Hospital
East, Kashiwa, Japan; National Cancer Center Hospital East, Kashiwa, Japan

Background: Analysis of ctDNA has been utilized in pts with advanced GI cancer for identification
of genomic alterations for targeted therapy. However, the characteristics of ctDNA genomic
alterations of GI cancers compared to non-GI cancers remains unclear. Methods: Pts with
advanced solid tumors were eligible in MONSTAR-SCREEN, a nationwide ctDNA screening project
in Japan. Plasma samples were analyzed by an NGS-based 70-gene ctDNA assay, FoundationOne
Liquid (F1L) at a CLIA-certified and CAP-accredited laboratory since Jul 2019. For treatment-näıve
pts, tumor tissue samples were analyzed by FoundationOne CDx (F1CDx), a 324-gene tissue-based
panel. Results: As of Jun 18 2020, out of enrolled 540 pts with advanced solid tumor, 470 pts,
consisting of 133 with advanced GI cancers (67 colorectal, 48 gastric, 14 esophageal, 2 gastro-
intestinal tumor (GIST) and 2 small intestinal) and 337 non-GI cancers (103 hepatobiliary and
pancreatic, 70 genitourinary, 64 breast, 46 head and neck, 33 gynecologic, and 21 skin), had an
available ctDNA result. Sequencing success rate was similar between GI and non-GI cancers (91.7%
vs. 89.3%, P = 0.50). GI cancers had a significantly higher ctDNA level (maximum variant allele
fraction) than non-GI cancers (median, 11.8% vs. 0.57%; P = 1.6E-7). The most frequently altered
genes were TP53 (73%), APC (73%), KRAS (30%), BRAF (15%), and PIK3CA (12%) in colorectal
cancer, TP53 (44%), KRAS (19%), PIK3CA (15%), ATM (10%), and ERBB2 (10%) in gastric cancer,
and TP53 (79%), ATM (21%), ERBB2 (21%) in esophageal cancer. Mutations in genes in pathways
related to RAS/RAF/MEK (39.1%vs. 21.4%, P = 1.8E-4), receptor tyrosine kinase (20.3%vs 11.9%, P
= 0.027), p53 (66.2% vs 49.6%, P = 0.0014), and Wnt (41.4% vs 4.7%, P = 4.4E-21) were
significantly enriched in GI cancers compared to non-GI cancers. Tumor tissue samples were
analyzed using F1CDx for 63 treatment-näıve pts, in which 51 (31.3%) of 132 alterations identified by
F1L were not detected by F1CDx. Conclusions: GI cancers had higher ctDNA levels and distinct
characteristics of ctDNA genomic alterations from non-GI cancers with an enrichment in several
oncogenic pathways. One-third of ctDNA alterations were detected in only ctDNA, indicating the
potential of ctDNA analysis to identify heterogenous genomic alterations in advanced GI cancer.
Clinical trial information: UMIN000036749. Research Sponsor: SCRUM-Japan Funds.
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Tumor bulk as a prognostic biomarker and predictor of benefit from anti-EGFR therapy in
patients with metastatic colorectal cancer: Analysis of 476 patients from the ARCAD Clinical
Trials Program.

Benjamin Adam Weinberg, Manel Rakez, Benoist Chibaudel, Tim Maughan, Richard Adams, John Raymond Zalcberg,
Axel Grothey, Takayuki Yoshino, Qian Shi, Aimery De Gramont, Dustin A. Deming; Ruesch Center for the Cure of
Gastrointestinal Cancers, Lombardi Comprehensive Cancer Center, Georgetown University, Washington, DC; Statistical
Unit, ARCAD Foundation, Levallois-Perret, France; Franco-British Institute, Levallois-Perret, France; CRUK/MRC Oxford
Institute for Radiation Oncology, Oxford, United Kingdom; Cardiff University and Velindre Cancer Centre, Cardiff, United
Kingdom; Peter MacCallum Cancer Centre, Melbourne, Australia; West Cancer Center, OneOncology, Germantown, TN;
Department of Gastroenterology and Gastrointestinal Oncology, National Cancer Center Hospital East, Kashiwa, Japan; Mayo
Clinic, Rochester, MN; University of Wisconsin Carbone Cancer Center, Madison, WI

Background: Primary tumor sidedness has emerged as a prognostic and predictive biomarker for
patients (pts) with metastatic colorectal cancer (mCRC). Tumor bulk has also been postulated to
predict response to anti-EGFR therapy.We sought to evaluate the role of tumor bulk as a predictive
biomarker to anti-EGFR therapy in pts with left- (LS) and right-sided (RS) mCRC. Methods: Data
from 476 pts with mCRC enrolled across 2 first-line trials of anti-EGFR plus chemotherapy versus
chemotherapy were pooled. Pts were included if there was available information on tumor
sidedness and tumor bulk. All were KRAS wild-type and BRAF wild-type or unknown BRAF status.
The right colon was defined as the cecum through the transverse colon, and the left colon as the
splenic flexure through the rectum. Tumor bulk was the mean tumor size of target lesions at
baseline, bulky defined as. 3.5 cm. Overall survival (OS) and progression-free survival (PFS) were
assessed using Kaplan-Meier and Coxmodels adjusting for performance status (PS), platelet count,
primary tumor (PT) resection, number ofmetastatic sites, and stratified by study.Results: Pts with
bulky tumors (211, 44%) had higher PS, white blood cell and platelet counts, higher CEA, fewer sites
of metastatic disease, more liver than lung metastases, and fewer had PT resection. OS and PFS
medians inmonths (mos) are presented in the table with 95%confidence intervals (95%CIs). Bulky
tumors had inferiormedian OS comparedwith non-bulky (mOS, 17.9 vs. 21.3mos, HRadj 1.33, 95%CI
1.05-1.69, P = 0.016) although median PFS was similar (mPFS, 8.6 vs. 8.7 mos, HRadj 1.15, 95% CI
0.92-1.42, P = 0.21). Conclusions: Tumor bulk is an independent prognostic factor for OS in KRAS
wild-type and BRAF wild-type or unknown BRAF status pts. Pts with non-bulky RS tumors have
survival outcomes similar to pts with bulky LS tumors. Although the mPFS for pts with RS tumors
treated with anti-EGFR therapy was the lowest across subgroups, this finding was not statistically
significant. Further research is warranted into whether pts with bulky RS tumors benefit from anti-
EGFR therapy. Clinical trial information: NCT00182715, NCT00640081. Research Sponsor: None.

mPFS (95%CI) mOS (95%CI)

w/o anti-
EGFR

w/ anti-
EGFR all

w/o anti-
EGFR

w/ anti-
EGFR all

LS bulky
(N =
148)

9.0 (8.4-
10.5)

8.9 (6.5-
10.2)

8.9 (8.1-
9.8)

19.4 (15.9-
22.5)

17.4 (15.6-
24.6)

18.3 (16.6-
21.2)*

RS bulky
(N =
63)

8.0 (4.3-11.1) 6.1 (5.4-9.4) 7.4 (5.8-
9.2)

13.5 (9.8-
24.1)

13.0 (8.8-
26.1)

13.4 (9.8-
20.7)

LS non-
bulky
(N =
192)

9.2 (8.4-11.3) 8.7 (8.3-
10.8)

8.9 (8.4-
10.6)

23.0 (20.7-
28.3)

22.1 (17.8-
27.0)

22.4 (20.3-
26.7)*

RS non-
bulky
(N =
73)

8.1 (6.6-10.3) 7.8 (7.0-
10.5)

8.1 (7.1-
9.0)

18.6 (13.2-
31.4)

18.3 (10.1-
25.1)

18.6 (13.8-
24.8)

*Padj # 0.05.
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Genomic profiling of gastrointestinal cancers by comprehensive tumor-normal sequencing.

Fadel S. Alyaqoub, Pawan Noel, Szabolcs Szelinger, Thanemozhi G. Natarajan, Susan M. Dombrowski, Audrey A. Ozols,
Laurie Jane Goodman, Janine LoBello, Thomas Royce, Gargi D. Basu; Ashion Analytics, Phoenix, AZ; Translational Genomics
Research Institute, Phoenix, AZ; Ashion Analytics, Jackson, MI; Clearlight Diagnostics, Sunnyvale, CA

Background: Gastrointestinal cancers (GIC) account for 26% of global cancer incidence and 35%
of cancer-related deaths. We investigated the molecular landscape and therapeutic targets across
18 types of GIC using whole exome (WES) and whole transcriptome sequencing (WTS). Methods:
GEM ExTra assay was performed on 603 paired samples (ages 18-90 years, median = 61 years).
Targeted sequence coverage was 180X for germline DNA and 400X for tumor DNA. Reportable
somatic alterations included single base substitutions, indels, Copy Number Alterations, gene
fusions, alternate transcripts, as well as tumor mutational burden (TMB) and microsatellite
instability (MSI) status. Germline subtraction identified somatic-specific alterations. Results:
Analysis of 603 GIC patient samples, including esophageal, gastric cancer (GC), biliary tract
(BT), pancreatic cancer (PC), colorectal cancer (CRC), and other cancers, identified 434 actionable
targets. The median number of alterations was 3 per GIC patient. The 5 most common actionable
alterations were in APC, KRAS, CDKN2A, ARID1A and PIK3CA. Activation of Wnt signaling was
found in 264/603 (44%), with the majority being in CRC cases. Alterations in cell cycle genes
including CDKN2A, CDK4/6 and others were noted in 129/603 (21%) cases, with the majority in PC,
suggesting benefit from CDK4/6 inhibitors. Activation of PI3K/PTEN/Akt/mTOR pathway was
noted in 105/603 (17%), with the majority harbored in CRC, suggesting benefit from targeting this
pathway. ERBB2 amplification and mutations were noted in 22/603 (4%) across different GIC
tumor types. Alterations in homologous recombination genes predicting platinum and PARP
inhibitor response was noted in 181/603 (30%) samples distributed across GIC subtypes. KRAS
(G12C)mutation was found in 7%of all KRASmutations across GIC subtypes, thus allowing patients
to enroll in clinical trials with G12C-specific inhibitors. Themajority of cases with MSI- and TMB-high
status were identified in GC and CRC tumors andmay be predictive of response to immunotherapy.
WTS identified actionable fusions, including FGFR1/2/3 and novel NRG1 fusions in BT cancers.
Conclusions: Our study revealed actionable targets used in patient selection for precision ther-
apies, in addition to other mutational profiles of clinical significance. Overall, comprehensive
genomic profiling enabled detection of established and novel actionable alterations, including
fusions, which may have gone undetected using hotspot panels. Research Sponsor: None.
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Epigenetic regulation of the Wnt-signaling pathway in CIMP-H BRAFV600E mCRC.

Hey Min Lee, Stefania Napolitano, Van K. Morris, Kunal Rai, John Paul Y.C. Shen, Jennifer S. Davis, Dipen M. Maru,
Michael J. Overman, Ji Wu, Oluwadara Coker, Melanie Nicole Woods, Oscar Villarreal, Scott Kopetz; University of Texas MD
Anderson Cancer Center, Houston, TX; Università degli studi della Campania, “Luigi Vanvitelli”, Napoli, Italy; The University of
Texas MD Anderson Cancer Center, Houston, TX; University of Texas at MD Anderson Cancer Center, Houston, TX; Department
of GI Medical Oncology, The University of Texas MD Anderson Cancer Center, Houston, TX; MD Anderson Cancer Center
UTHealth Graduate School of Biomedical Sciences, Houston, TX

Background: BRAFV600E mutation identifies mCRC patients with poor prognosis with only little
benefit from standard therapy. Analysis fromTCGA revealed that 89%ofBRAFV600ECRC tumors
were associated with a high CpG island methylator phenotype (CIMP-H), which may result in
epigenetic silencing of tumor suppressor genes, while only 29% of BRAF wild-type tumors are
CIMP-H. In this study, we define key pathways regulated by global DNA hypermethylation in the
context of BRAFV600E mutation. Methods: We analyzed the TCGA Illumina 450k array methyl-
ation datasets and RNA-sequencing datasets for 97 CIMP-H CRC tumors (27 BRAFV600E; 69 BRAF
WT) identified by five universal CIMP annotations (p14, p16, MLH1, MINT1, MINT2, MINT31). We
defined differential methylation profile according to BRAF mutation status and calculated Spear-
man correlation between methylation and gene expression to identify CIMP-H BRAF-associated
genes. Next, pathways enriched with CIMP-H BRAFV600E tumors were defined using PANTHER
pathway analysis. Additionally, b-catenin IHC were conducted on 145 MD Anderson CRC patient
samples and compared by CIMP and BRAF status.Results: BRAFmutation is associated with lower
rates ofAPCmutation as has previously been shown (32%, 82%).We identified 6,097 differentially
methylated probes by BRAF mutation status (FDR = 10-4), and as expected, our data suggests a
higher methylation profile in BRAFV600E mutated tumors compared to BRAF WT. Intriguingly,
CIMP-H BRAF-associated genes showed enrichment in the Wnt-signaling and cadherin signaling
pathways (p, 0.0001 (FDR , 0.0001)). Despite the epigenetic Wnt-signaling, nuclear b-catenin
expression (as a measure of Wnt activity) in CIMP-H and BRAF tumors remains lower than for non-
CIMP, and BRAF wild-type (p= 0.0003 for comparison of CIMP). Conclusions: Genes under
methylation regulation in the BRAF-mutant context showed enrichment in Wnt-signaling pathway.
Since BRAFV600E CRC tumors have a low association with APCmutation, this data suggests role
of epigenetic regulation of the Wnt-pathway activation. However, as measured by nuclear
b-catenin, Wnt activation in these tumors is not as high as traditional APC-mutated CRC tumors.
CIMP-H tumors withBRAFV600Emutation is a unique subset of CRC tumor that haveWnt-pathway
activation regulated by epigenetic modifications more than a b-catenin activation. Research
Sponsor: U.S. National Institutes of Health.
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Artificial intelligence-assisted immunohistochemical (IHC) evaluation of tumor amphiregulin
(AREG) and epiregulin (EREG) expression as a combined predictive biomarker for panitumumab
(Pan) therapy benefit in RAS wild-type (wt) metastatic colorectal cancer (mCRC): Analysis
within the phase III PICCOLO trial.

Christopher Williams, Jenny F. Seligmann, Christoph Guetter, Liping Zhang, Dongyao Yan, Andrea Muranyi, Isaac Bai,
Shalini Singh, Faye Elliott, Mike Shires, Susan Richman, Nicholas West, Jenny Barrett, Matthew T. Seymour, Philip Quirke,
Kandavel Shanmugam; Leeds Institute of Medical Research at St James’s, University of Leeds, Leeds, United Kingdom; Roche
Tissue Diagnostics, Tucson, AZ; Leeds Institute of Medical Research at St James’s, University of Leeds, Leeds, United
Kingdom

Background: High tumor mRNA levels of the EGFR ligands, AREG and EREG are associated with
anti-EGFR agent response in patients (pts) with RAS-wt mCRC, regardless of tumor location.
However, ligand RNA assays have not been adopted into routine clinical practice due to issues with
analytical precision and practicality. Here we test whether AREG and EREG expression assessed by
IHC can predict benefit from Pan. Methods: A retrospective biomarker study within the PICCOLO
trial (NCT00389870; irinotecan [Ir]6 Pan in fluoropyrimidine-resistant RAS-wt mCRC). AREG and
EREG positive tumor cells were assessed by IHC in all RAS-wt patients with available tumor tissue.
Pathologists annotated tumor areas on digital images of glass slides. Artificial intelligence (AI)
algorithms calculated the percentage of tumor cells staining positive for AREG and EREGwithin the
tumor areas. More than 50% AREG and/or EREG tumor cell positivity was regarded as high ligand
expression. The primary endpoint was progression-free survival (PFS) and secondary endpoints
were RECIST response rate (RR) and overall survival (OS). Results: 274 RAS-wt pts had available
tumor tissue. High ligand expression (n = 132) was associated with significant PFS benefit from
IrPan compared with Ir (8.0 vs 3.2 months; HR 0.54 [0.37-0.79]; p = 0.001); whereas low ligand
expression (n = 142) was not (3.4 vs 4.4 months; HR 1.05 [95% CI, 0.74-1.49]; p = 0.78). The ligand-
treatment interaction was significant (p = 0.02) and independent of BRAF-mutation status and
primary tumor location. Likewise RR was significantly improved in pts with high ligand expression
(IrPan vs Ir: 48% vs 6%; risk ratio, 7.8 [2.90-20.69]; p , 0.0001) but not those with low ligand
expression (IrPan vs Ir: 25% vs 14%; risk ratio, 1.8 [95% CI, 0.89-3.65]; p = 0.10) (interaction p =
0.01). Lesser effect was seen on OS.Conclusions: IHC assessment of AREG and EREG identified pts
who did or did not benefit from Pan, as has been previously demonstrated through mRNA
quantification. IHC represents a more practicable technique as it can be provided at the point
of care and is associated with shorter turn-around times. AREG and EREG IHC may be of use in
routine practice to identify patientswhowould benefit from anti-EGFR therapy and those for whom
alternative treatment strategies should be explored. Research Sponsor: Roche Tissue Diagnostics-
Other Government Agency.
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SCRUM-Japan genesis virtual sequencing (VSQ) project: A novel algorithm combining deep
learning (DL) with pathological diagnostics to enable the prediction of BRAF mutations and
microsatellite instability (MSI) in advanced colorectal cancer (CRC).

Satoshi Fujii, Daisuke Kotani, Masahiro Hattori, Nishihara Masato, Toshihide Shikanai, Junji Hashimoto, Yuki Hama,
Takuya Nishino, Mizuto Suzuki, Ayatoshi Yoshidumi, Tomoyuki Yamada, Takayuki Yoshino; Division of Pathology, Exploratory
Oncology Research & Clinical Trial Center, National Cancer Center, Kashiwa, Japan; Department of Gastroenterology and
Gastrointestinal Oncology, National Cancer Center Hospital East, Kashiwa, Japan; Genomedia Inc., Tokyo, Japan; PAPPARE
Corp., Tokyo, Japan; Cloud Ace, Inc., Tokyo, Japan

Background:Numerous genetic and epigenetic abnormalitiesmay lead to variousmorphologies of
cancer. However, exactly which gene abnormality causes which morphology is unknown. The VSQ
Project aims at investigating a novel algorithm by synergistically fusing DL technology and
pathological diagnostics for the prediction of cancer genome abnormalities. This was achieved
by elucidating the association between the morphological findings and genetic abnormalities,
including BRAF V600E mutations and MSI status directly linked to the therapeutic strategies for
advanced CRC patients (pts). Methods: Clinicopathological-genomic integrated DB derived from
SCRUM-Japan GI-SCREEN, a nation-wide cancer genome screening project including CRC, were
used. A total of 1,657 images of thin sections (one representative image per pt) cut from formalin-
fixed and paraffin-embedded (FFPE) tissue specimens from primary or metastatic tumors with
genetic abnormalities confirmed by next-generation sequencing (NGS) were investigated; 1,234
and 423 images (one per pt) were used for training and validation cohorts, respectively. First, we
developed image-prediction models based on the morphological features precisely annotated by
the single central pathologist, and then constructed the DL algorithms (gene-prediction models)
that enabled the prediction of gene abnormalities by using images filtered by the image-prediction
models. Results: We achieved high accuracy of AUC . 0.90 for 12 features among the 33
morphological features analyzed. Next, we created several DL algorithms that enabled the
prediction of BRAF mutations and MSI. The prediction level reached a high accuracy of AUC =
0.955 for the BRAFmutations and AUC =0.857 forMSI in the training cohort. We verified the AUCs
in the validation cohort and achieved AUC = 0.831 and 0.883 for BRAF mutations and MSI,
respectively. Conclusions: Our findings suggest that VSQ can appropriately predict BRAF muta-
tion and MSI status in advanced CRC, potentially without performing NGS tests. VSQ may also
enable prompt initiation of systemic treatments in CRC patients as well as establish an unprec-
edented next-generation pathology in the near future. Research Sponsor: None.
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Real-world data evaluating immunotherapy markers and checkpoint inhibitor response among GI
cancers in a large community-based oncology network.

Carissa Jones, Rebecca Lachs, Emma Sturgill, Amanda Misch, Caressa Lietman, Suzanne Fields Jones, Howard A. Burris III,
Shiraj Sen, Johanna C. Bendell, Carissa Jones; Sarah Cannon Research Institute, Nashville, TN; Sarah Cannon Research
Institute and Tennessee Oncology, Nashville, TN; Sarah Cannon Research Institute at HealthONE, Denver, CO; Sarah Cannon,
Nashville, TN

Background: Checkpoint inhibitor (CPI) therapies have shown prolonged survival in patients (pts)
with microsatellite instability (MSI). Tumor mutation burden (TMB) has also been associated with
benefit from CPIs, with pembrolizumab recently approved for solid tumors with a TMB of $10
muts/mb. However, the validity of a tissue-agnostic approach has been debated given the high
degree of TMB variation across tumor types. We sought to evaluate the impact of TMB and MSI on
CPI response in pts with advanced gastrointestinal (GI) cancers who received NGS profiling.
Methods: Patients within the Sarah Cannon network with GI cancer and comprehensive next
generation sequencing (NGS) data were identified through Genospace, Sarah Cannon’s clinico-
genomic analytics platform. Microsatellite (MS) status [high (MSI-H) vs. stable (MSS)] was defined
by NGS. TMB-high (TMB-H) was defined as $10 muts/mb. Kaplan-Meier estimates were used to
examine time to treatment failure (TTF), defined as the time from therapy start to start of next
therapy, death, or loss to follow-up. Results:We identified 5,788 pts with GI cancers who received
NGS, of which 48% (N=3,603) had colorectal cancer (CRC). MS status was evaluated on 4,219
(66%) NGS reports, TMB on 2,922 (46%) reports, and both on 2,863 (45%) reports. MSI-H and
TMB-H co-occurred on 127 reports (4%), MSS/TMB-H occurred on 312 reports (11%), andMSS/TMB-
Low (TMB-L) occurred on 2,424 reports (85%). No reports were MSI-H/TMB-L. Overall, 580 pts
(14%) received CPI therapy (N=52 MSI-H/TMB-H, N=41 MSS/TMB-H, N=215 MSS/TMB-L). Indepen-
dent of line of therapy or tumor type, TTF was significantly shorter for CPI vs. non-CPI therapies
[median TTF (mTTF)=151 vs. 238 days, respectively, p=3.4x10-9]. As expected, MSI-H was also
associated with longer CPI TTF compared to MSS (mTTF=727 vs. 124 days, p=3.1x10-11). Due to small
sample sizes, further analyses were focused on pts with CRC (Table). TMB-H was independently
associated with longer CPI TTF compared to TMB-L (Table, p=9.2x10-10). Similarly, the co-
occurrence of MSI-H/TMB-H was also associated with longer CPI TTF (Table). However, there
was no difference in CPI TTF for MSS/TMB-H and MSS/TMB-L (Table, p=0.45). All pts who received
non-CPI therapies, regardless of MS/TMB group, had longer TTF than MSS/TMB-H and MSS/TMB-L
pts who received CPI (Table). mTTF [days (N)] for pts with CRC by biomarker.Conclusions:Despite
recent tissue-agnostic approvals, TMB does not appear to be a good biomarker of CPI response in
pts with CRC. Rather, time to CPI failure is associated with the co-occurrence of TMB-H with MSI-H.
Continued research is needed to identify better biomarkers of response to immunotherapy in GI
cancers. Research Sponsor: None.

Biomarker CPI mTTF Non-CPI mTTF

TMB-H Not reached (NR) (59) 231 (205)
TMB-L 94 (74) 296 (1036)
MSI-H/TMB-H NR (41) 190 (71)
MSS/TMB-H 107 (17) 238 (129)
MSS/TMB-L 90 (74) 295 (1027)
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Multifocal extramural venous invasion detected with an elastin stain as a predictor of cancer-
specific outcomes in stage I-III resected colorectal cancer (CRC).

David Patrick Cyr, Richard Kirsch, Amanpreet Brar, Sameer Shivji, Mantaj Brar, Robert Gryfe, Helen MacRae, Erin Kennedy,
James Connor, Carol Jane Swallow, Aysegul Akder; Department of Surgery, University of Toronto, Toronto, ON, Canada;
Mount Sinai Hospital, Toronto, ON, Canada; University of Toronto, Brampton, Canada; University of Toronto, Toronto, ON,
Canada; Sinai Health System, Toronto, ON, Canada; Princess Margaret Cancer Centre/Mount Sinai Hospital, Toronto, ON,
Canada

Background: ExtraMural Venous Invasion (EMVI) is considered an indicator of poor prognosis in
patients who have undergone resection of primary CRC, but its use has not been widely adopted in
staging systems or nomograms. Staining for elastin may facilitate the accurate detection of EMVI
and minimize interobserver variability, as well as enable the assessment of specific features of
EMVI including focality and size. We examined the prognostic potential of EMVI detected by elastin
staining at a tertiary center that performs a high volume of CRC resections. Methods: This is a
single-institution, observational study of consecutive patients who underwent resection of primary
CRC between 01/2011 and 12/2016 (n=556). All pathology specimens were re-assessed by expert
reviewers who were blinded to patient outcomes. Venous invasion was detected using an elastin
trichrome stain and classified as IntraMural or ExtraMural. The number of VI foci, as well as the
maximum foci width and length, were also determined. Disease-specific and recurrence-free
survival (DSS, RFS) were estimated using the Kaplan-Meier method and group differences were
assessed using the log-rank test. Cox proportional-hazard models were used to calculate hazard
ratios (HR) and 95%CI. For the present analysis, patients with stage IV (n=86) CRC were excluded.
Results: The cohort for analysis included 470 patients (264M, 206F; TNM 8th edition Stage I/II
n=291; Stage III n=179) with a median follow-up time of 63 months (0.1-114). EMVI was detected in
33% of all cases (20% in Stage I/II vs. 55% in Stage III; p,0.0001). For the entire cohort, DSS and
RFS at 5 years were 86% and 76%, respectively. The presence of EMVI was associated with
significantly worse DSS and RFS at 5-years (73% and 54%) compared to patients with no VI (92%
and 85%) or IMVI alone (93% and 89%; p,0.0001). Themajority of EMVI wasmultifocal (69%) vs.
unifocal (31%). Interestingly,multifocal EMVI was prognostic for worse 5-year DSS (65%), whereas
unifocal EMVI was similar to the absence of EMVI (91% and 92%, respectively; p,0.0001). A Cox-
proportional hazards model showed worsening DSS with increasing number of detected EMVI foci
(1 focus: HR 1.1, 2-4 foci: HR 3.3,.4 foci: HR 7.9; p,0.0001). A similar trend was observed for RFS.
Neither themaximumwidth or length of EMVI foci were prognostic of DSS or RFS. Conclusions: To
our knowledge, the prognostic role of EMVI focality in CRC has not been previously explored. In this
cohort of Stage I - III CRC patients, multifocal EMVI as assessed by elastin staining was a powerful
predictor of cancer-specific death and recurrence-free survival. Elastin staining, which improves
the accuracy and objectivity of EMVI detection, may allow validation of EMVI as an independent
prognostic variable that should be incorporated into staging systems and nomograms. Research
Sponsor: None.
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Predicting resistance to first-line FOLFOX plus bevacizumab in metastatic colorectal cancer:
Final results of the multicenter, international PERMAD trial.

Thomas Seufferlein, Thomas Jens Ettrich, Alexander Stein, Dirk Arnold, Gerald W. Prager, Stefan Kasper, Michael Niedermeier,
Lothar Müller, Stefan Kubicka, Alexander Koenig, Petra Büchner-Steudel, Kai Wille, Angelika M. R. Kestler, Andreas W. Berger,
Lukas Perkhofer, Ludwig Lausser, Hans A. Kestler; Department of Medicine I, Hospital of the University Ulm, Ulm, Germany; Ulm
University Hospital, Department of Internal Medicine I, Ulm, Germany; HOPE–Practice for Oncology, Hamburg, Germany;
Asklepios Tumorzentrum Hamburg AK Altona, Hamburg, Germany; Medical University of Vienna, Vienna, Austria; University
Hospital Essen, Medical Oncology, Essen, Germany; Private Practice, Memmingen, Germany; Onkologische Schwerpunktpraxis,
Leer, Germany; District Clinic Reutlingen, Reutlingen, Germany; Department of Gastroenterology and Gastrointestinal Oncology,
University Medical Center Göttingen, Göttingen, Germany; Universitätsklinikum Halle/Klinik für Innere Medizin I, Halle, Germany;
University Hospital Ruhr-University-Bochum, Minden, Germany; Universitätsklinikum Ulm, Klinik für Innere Medizin I, Ulm, Ulm,
Germany; Vivantes Klinikum im Friedrichshain Klinik für Innere Medizin, Gastroenterologie, Gastrointestinale Onkologie und
Interventionelle Endoskopie, Berlin, Germany; Ulm University, Department of Internal Medicine I, Ulm, Germany; Ulm University-
Institute of Medical Systems Biology, Ulm, Germany

Background: Antiangiogenic agents, in particular monoclonal antibodies (mAbs) against VEGF, a
major driver of tumor angiogenesis, are widely used in cancer therapy including metastatic
colorectal cancer (mCRC). However, some patients do not profit from antiangiogenic treatments
(AT), other patients benefit initially, but subsequently develop resistance not only to chemother-
apy but also to AT. So far, no biomarkers are available to predict resistance to AT. Having an
accurate assessment of imminent resistance to an AT may e.g. enable to respond by treating the
patient with a more broadly acting antiangiogenic agent and thereby further delay resistance to
the treatment and at the same time avoid employing a not anymore efficacious treatment. We
hypothesized that repeated analysis of multiple cytokines related to angiogenesis together with
machine learning approaches may enable an accurate prediction of anti-VEGF resistance during
first-line treatment of mCRC patients with FOLFOX plus bevacizumab. The PERMAD trial aimed at
establishing a CAF marker combination that enables the prediction of treatment resistance of
patients with mCRC receiving Bevacizumab plus mFOLFOX6 in a palliative first-line setting about
threemonths prior to radiological progress using an omics approach and bioinformatics.Methods:
A phase I/II biomarker trial was conducted, including 15 centers in Germany and Austria. All mCRC
patients included were treatment näıve and received FOLFOX plus Bevacizumab treatment. 102
different, preselected CAFs were prospectively collected and centrally analyzed in plasma samples
(n = 647) obtained prior to treatment and biweekly until radiological progress determined by CT
scan every 2 months. The values of CAFs affected in a similar fashion by both chemotherapy and
disease progress were excluded. Using the remaining CAFswe employed a random forest predictor
to define a combination of 5 CAF (CAF marker combination) whose change in values/pattern
correlated with subsequent progress 3 months prior to radiological progress according to RECIST
1.1. Results: Using the samples described above and a random forest predictor we established a
CAF marker combination comprising 5 CAF whose specific change in value/pattern over time
indicated treatment resistance 3 months prior to radiological progress. The model allowed to
differentiate timepoints without progress from timepoints predicting progress 100 days before
radiological progress with an accuracy of 83%, a sensitivity of 76% and specificity of 88%.
Conclusions: Using advanced bioinformatics, we identified a CAF marker combination that points
out treatment resistance to FOLFOX plus Bevacizumab in patients with mCRC 3 months prior to
radiological progress. Clinical trial information: NCT02331927. Research Sponsor: Sanofi.
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GDF15 expression in metastatic colorectal cancer.

Priya Jayachandran, Joanne Xiu, Shivani Soni, Richard M. Goldberg, Benjamin Adam Weinberg, Emil Lou, Michael J. Hall,
Moh’d M. Khushman, Davendra Sohal, Francesca Battaglin, Hiroyuki Arai, Wu Zhang, Jingyuan Wang, Wolfgang Michael Korn,
Joshua Millstein, Heinz-Josef Lenz; Division of Medical Oncology, USC Norris Comprehensive Cancer Center, Keck School of
Medicine, Los Angeles, CA; Caris Life Sciences, Phoenix, AZ; West Virginia University Cancer Institute, Morgantown, WV;
Georgetown University, Washington, DC; University of Minnesota School of Medicine, Minneapolis, MN; Fox Chase Cancer
Center, Philadelphia, PA; Medical Oncology, The University of South Alabama, Mitchell Cancer Institute, Mobile, AL; University
of Cincinnati, Cincinnati, OH; Department of Preventive Medicine, USC Norris Comprehensive Cancer Center, Keck School of
Medicine, Los Angeles, CA

Background: Cachexia affects many cancer patients. Growth differentiation factor-15 (GDF15) is a
protein that regulates weight and the stress response of cells. The GDF15 gene encodes a ligand of
TGF-beta that triggers cachexia and modulates the progression from tumorigenesis to metastasis.
Inhibition of GDF15 with an antibody restored muscle mass and fat in animal models. Serum levels
rise in proportion to the progression of colon cancer, predict outcome, and have been correlated
with CEA.Methods:We retrospectively reviewed 7607 CRC tumors profiled by Caris Life Sciences
(Phoenix, AZ) from 2019 to 2020. Profiling included whole transcriptome sequencing (RNA-Seq by
NovoSeq). Tumor mutational burden, mismatch repair status, and pathway genomic alterations
were evaluated. QuantiSEQ was used to assess immune cell infiltration in the tumor microenvi-
ronment. Results: GDF15 expression ranged from 0 to 593 transcripts per million (TPM) with
median of 30 (IQR = 15.02). There was no association with age, sex, or primary tumor sidedness.
MSI-H/dMMR tumors had higher GDF15 expression (median 37 vs 30, p = 0.0004); TMB . = 17
tumors was seen in 5.9% of bottom quartile (Q1) GDF15 expressors and 8.3% of top quartile (Q4).
PDL1 IHC positivity was inversely correlated with GDF15 expression (7.1% in Q1 vs. 2.6% in Q4, p,
0.0001). Genomic alterations associated with higher GDF15 expression (Q4 vs Q1) included genes
on TGF-B (SMAD2/4), PI3K (PIK3CA, MTOR), chromatin remodeling (ARID1A, KMT2C), DDR (ATM)
and Wnt pathway (APC); those inversely associated included MYC CNA and TP53. Q1 tumors had
higher CNA of ERBB2 and FGFR1. Relative neutrophils and NK cells in the TME increased from Q1 to
Q4 (p , 0.001). There was a decrease in CD8+ T-cells and Treg cells from Q1 to Q4. Conclusions:
GDF15 expression correlates with increased dMMR/MSI-H and TMB, but not with PDL1 expression.
Mutations and activated pathways associated with GDF15 expression may explain increased
cachexia with more aggressive disease. The association with chromatin remodeling may warrant
therapies targeting histone modification and epigenetics. The increase in NK cells but decrease in
CD8+ T cells in the TME with increasing GDF15 suggests approaches to treatment. Higher
CD8+ lymphocyte counts correlate with PFS with immunotherapy. Anti-PD-L1 therapy reinvigo-
rates the killing function of CD8+ T cells. The decrease in CD8+T cells and PDL1 positivity with rising
GDF15 suggests worse outcome and a lack of response to anti-PDL1 therapy. NK cell checkpoint
inhibitors, CARs, and an anti-GFRAL antibody are now in clinical trials and might be utilized in high
GDF15 cancers. GDF15 is emerging as a target in the treatment of obesity and cachexia and as a
prognostic marker in oncology. Understanding its expression in metastatic colon cancer may
reveal which patients could benefit from developing anti-GDF15 targeted therapies against cancer
progression. Research Sponsor: None.
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ctDNA-based mutational landscape following anti-EGFR antibodies in metastatic colorectal
cancer (mCRC) to uncover novel resistance mechanisms in the CCTG CO.26 trial.

James T. Topham, Christopher J. O’Callaghan, Harriet Feilotter, Hagen F. Kennecke, Young S Lee, Weimin Li, Kimberly Banks,
Daniel John Renouf, Derek Jonker, Dongsheng Tu, Eric Xueyu Chen, Jonathan M. Loree; Genome Sciences Center, Vancouver,
BC, Canada; Queen’s University, Canadian Cancer Trials Group, Kingston, ON, Canada; Queen’s University, Department of
Pathology and Molecular Medicine, Kingston, ON, Canada; Virginia Mason Medical Center, Seattle, WA; MedImmune,
Gaithersburg, MD; AstraZeneca, Cambridge, MD; Guardant Health, Inc., Redwood City, CA; BC Cancer Agency, Vancouver, BC,
Canada; The Ottawa Hospital, Ottawa, ON, Canada; Princess Margaret Cancer Centre, Toronto, ON, Canada; BC Cancer,
Vancouver, BC, Canada

Background: Previous studies have identified MAPK and PIK3CA/AKT/mTOR pathways as com-
mon mechanisms of acquired resistance to anti-EGFR antibodies (EGFRab) in mCRC. However,
such alterations do not account for all patients that become treatment resistant. Using paired
whole-exome (WES; tissue) and circulating tumor DNA (ctDNA; plasma) sequencing, we performed
characterization of the EGFRab resistance landscape in patients with mCRC. Methods: Post-
treatment (ctDNA; plasma) sequencing was performed for 169 patients with mCRC, with 112 (66%)
patients also receiving pre-treatment (WES; primary tumor) sequencing as part of the CO.26 trial.
66 (39%) patients received EGFRab previously at a median of 132.0 days prior to plasma sampling.
Using bespoke bioinformatics pipelines (WES) coupled with the GuardantOMNI assay (plasma), we
compared somatic mutation (SNV/indel, CNV and fusion) frequencies between pre- and post-
EGFRab timepoints, and contrasted results between the two groups.Results: Significant increases
in de novo acquisition of EGFR (p = 5.6e-4), KRAS (p = 0.011), ZNF217 (p = 0.0022), MAP2K1 (p =
0.0078) and LRP1B (p = 0.017) SNV/indels were unique to the EGFRab group and often occurred as
multiple, low allele frequency events in the same patient. De novo copy number amplification of
known resistance genes EGFR/BRAF/MET were observed in EGFRab-treated patients (p , 0.05),
along with SMO (p = 6.8e-7), PTEN inhibitory gene PREX2 (p = 5.6e-4), FLT3 (p = 2.0e-5), NOTCH4
(p = 6.3e-5),ERBB2 (7.4e-4),KMT2A (p = 3.7e-4) andARID1B (p = 0.0014). Genes impacted by fusion
events in EGFRab-treated patients included BRAF-KIAA1549 (1 patient) and MET-CAV1 (1 patient),
and these events were not detected in matched pre-treatment samples. EGFRab-treated patients
were found to acquire a combination of multiple ($5) mutation events (SNV/indel, CNV or fusion)
at much higher frequency compared to non-EGFRab-treated patients (67% versus 25% of
patients, p = 8.7e-8). Tumor mutation burden (TMB) was not significantly different (p = 0.71)
between treatment groups prior to therapy initiation, while post-treatment TMB was significantly
higher (p = 1.8e-7) in EGFRab-treated patients (median 25.4 versus 13.1 mut/mb). Conclusions: In
addition to previously established resistance pathways, we identified acquired alterations in
additional genes such as SMO, PREX2 and epigenetic modifiers KMT2A/ARID1B in EGFRab-
treated patients. Moreover, we highlight the phenomenon by which EGFRab-treated tumors
acquire multiple concurrent resistance mutations and heightened TMB. Our analysis provides
novel insight into the landscape of resistance mechanisms to EGFRab in mCRC while highlighting
the potential role for immunotherapy post-EGFRab. Clinical trial information: NCT02870920.
Research Sponsor: Canadian Cancer Society.
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Genetic variants involved in the lipid metabolism pathway to predict outcome in patients (pts)
with metastatic colorectal cancer (mCRC): Data from FIRE-3 and MAVERICC trials.

Jingyuan Wang, Joshua Millstein, Fotios Loupakis, Sebastian Stintzing, Hiroyuki Arai, Francesca Battaglin,
Natsuko Kawanishi, Shivani Soni, Wu Zhang, Christoph Mancao, Chiara Cremolini, Volker Heinemann, Alfredo Falcone,
Heinz-Josef Lenz; Division of Medical Oncology, USC Norris Comprehensive Cancer Center, Keck School of Medicine, Los
Angeles, CA; Department of Preventive Medicine, USC Norris Comprehensive Cancer Center, Keck School of Medicine, Los
Angeles, CA; Istituto Toscano Tumori, Pisa, Italy; Medical Department, Division of Hematology, Oncology, and Tumor
Immunology (CCM), Charité Universitätsmedizin Berlin, Berlin, Germany; Chiba Cancer Center, Chiba, Japan; USC Keck School
of Medicine, Los Angeles, CA; F. Hoffmann-La Roche Ltd., Basel, Switzerland; Department of Translational Research and New
Technologies in Medicine and Surgery, Unit of Medical Oncology 2, Azienda Ospedaliera Universitaria Pisana, Pisa, Italy;
University Hospital Munich, LMU Munich, Munich, Germany; Azienda Ospedaliera Universitaria Pisana, Pisa, Italy; USC Norris
Comprehensive Cancer Center, Los Angeles, CA

Background: Antiangiogenic drug (AAD)-triggered oxygen and nutrient depletion through sup-
pression of angiogenesis switches the glucose-dependent metabolism to lipid-dependent meta-
bolism. Blocking fatty acid oxidation can enhance AAD-mediated anti-tumor effects in colorectal
cancer. Previous reports suggested that polymorphisms of the lipid metabolism-related genes are
associated with the increased risk of CRC and poor clinical outcome in CRC. Therefore, we
hypothesized that genetic variants in the lipid metabolism pathway may predict first-line treatment
outcome in mCRC pts. Methods: Genomic DNA from blood samples of pts enrolled in two inde-
pendent randomized trials, FIRE-3 and MAVERICC, was genotyped through the OncoArray, a cus-
tomized array manufactured by Illumina including approximately 530K SNPmarkers. The impact on
outcome of 25 selected SNPs in 10 genes involved in the lipid metabolism pathway (CD36, FABP4,
LPCAT1, LPCAT2, PPARG, CPT1A, ACSS2, SREBF1, FASN, ACACA) was analyzed. Those treated with
FOLFIRI/ bevacizumab (bev) in FIRE-3 (n = 107) and MAVERICC (n = 163) served as discovery and
validation cohorts respectively, while FIRE-3 FOLFIRI/ cetuximab (cet) (n = 129) arm was used as the
control. Interaction between each SNP and treatment was evaluated in FIRE-3 (FOLFIRI/bev arm vs.
FOLFIRI/cet arm). Results: In the discovery (FIRE-3 bev) cohort, pts with FASN rs4485435 any C
allele (N = 21) showed significantly shorter progression-free survival (PFS) (8.69 vs 13.48 months)
compared to carriers of G/G (N = 62) in both univariate (hazard ratio [HR] = 2.88; 95% confidence
interval [CI]: 1.57-5.29; p = 0.00037) and multivariate (HR = 2.87; 95%CI 1.4-5.9; p = 0.00675)
analyses. These data were validated in the MAVERICC bev cohort in multivariate analysis (11.17 vs
14.06months; HR = 2.07; 95%CI: 1.15-3.74; p = 0.02). Pts carrying any T allele in PPARG rs3856806
(N=36) showed significantly longer overall survival (OS) (Not reached vs42months) than carriers of
C/C (n = 93) in the FIRE-3 cet cohort in both univariate (HR = 0.4; 95%CI 0.17-0.92; p = 0.03) and
multivariate (HR=0.37; 95%CI 0.15-0.93; p = 0.02) analyses, but the associationwas not observed in
the bev cohort of MAVERICC and FIRE-3. In the comparison of bev arm vs cet arm in FIRE-3,
interactions were shown with FASN rs4485435 (p = 0.017) on PFS and PPARG rs3856806 (p =
0.059) on OS. Conclusions: Our study demonstrates for the first time that FASN polymorphism
could predict outcomes of bev-based treatment inmCRC patients; Meanwhile PPARG polymorphism
could predict outcomes of cet-based treatment in mCRC patients. These findings support a possible
role of the lipid metabolism pathway in contributing to resistance to anti-VEGF/EGFR treatment.
Research Sponsor: The National Cancer Institute [P30CA 014089 to H.-J.L.], Gloria Borges Wun-
derGlo Foundation, Dhont Family Foundation, Victoria and Philip Wilson Research Fund, San Pedro
Peninsula Cancer Guild.
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Utility of circulating tumor DNA in the clinical management of patients with BRAFV600E

metastatic colorectal cancer.

Van K. Morris, Kanwal Pratap Singh Raghav, Arvind Dasari, Michael J. Overman, Bryan K. Kee, Benny Johnson,
Christine Megerdichian Parseghian, John Paul Y.C. Shen, Ryan Huey, Victoria M. Raymond, Dzifa Yawa Duose,
Rajyalakshmi Luthra, David S. Hong, Filip Janku, Scott Kopetz; The University of Texas MD Anderson Cancer Center,
Houston, TX; Department of Gastrointestinal Medical Oncology, The University of Texas MD Anderson Cancer Center,
Houston, TX; Guardant Health, Inc., Redwood City, CA; Department of Translational Molecular Pathology, The University of
Texas MD Anderson Cancer Center, Houston, TX; Department of Hematopathology, University of Texas MD Anderson Cancer
Center, Houston, TX; Department of Investigational Cancer Therapeutics (Phase I Program), The University of Texas MD
Anderson Cancer Center, Houston, TX; Department of Investigational Cancer Therapeutics, MD Anderson Cancer Center,
Houston, TX

Background:Molecular profiling is critical for oncologists in personalizing treatment decisions for
patients (pts) with metastatic colorectal cancer (mCRC). In contrast to archival tumor tissue
specimens classically used profiling, sequencing of circulating tumor DNA (ctDNA) is more sen-
sitive at quantifying low mutation allele frequencies and characterize “real time” tumor biology.
We assessed the relationship between detection of BRAFV600E mutations in ctDNA and the clinical
management of ptswithmCRC.Methods:We retrospectively analyzedmCRC patients evaluated at
MD Anderson Cancer Center with BRAFV600E mutations on ctDNA. ctDNA was isolated and
sequenced for somatic mutations using a 70-gene next-generation sequencing assay (MD
Anderson/GuardantHealth LB70 panel). Variant allele frequency (VAF) was characterized as
the ratio of mutant reads: total reads for a given gene. BRAFV600E mutations were classified as
“clonal” if the relative VAF (rVAF) exceeded 50% of the maximum VAF. “Major” and “minor”
subclonal mutations were called for a rVAF of 10-50% and , 10%, respectively. Associations
between BRAFV600E clonality and treatment decision were performed using a Fisher’s exact test.
Survival outcomes were estimated using the Kaplan-Meier method. Results: 64 patients with
mCRC had a BRAFV600E mutation detected in ctDNA. Concordance between tissue and ctDNA for
BRAFV600Emutation was occurred in 44/55 (80%) patients with evaluable tumor specimen. There
were 9 patients with BRAFV600E mutations identified in the absence of evaluable tumor tissue.
Median VAF for BRAFV600E in the ctDNA was 3.6% (interquartile range, 0.50 – 17%). The majority
of patients had a clonalBRAFV600Emutation (50/64, 78%). Therewere 3 (5%) and 11 (17%) patients
withmajor subclonal andminor subclonalBRAFV600Emutations, respectively. Among patients with
minor subclonal BRAFV600E mutations, 91% (10/11) had developed resistance to anti-EGFR ther-
apies for management of RASwild-type mCRC. Discordance between tissue and ctDNA BRAFV600E

status was associated with minor subclones (odds ratio (OR) 56, p , .0001). Clonal BRAFV600E

mutations in the ctDNA were associated with a higher likelihood for treatment with BRAF targeted
therapies (OR 5.8, p = .008). Median progression-free survival among 37 evaluable patients was
6.4 months. Conclusions: Reported VAF in the ctDNA served to stratify BRAFV600E according to
relative clonality. Lower VAF was linked to acquired resistance to anti-EGFR therapies, whereas
higher VAF was associated with receipt of matched targeted therapies for BRAFV600E mCRC.
ctDNA technologies for identifying BRAFV600E mutations are feasible and informative for con-
ducting relevant molecular profiling for patients with mCRC. Research Sponsor: None.
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Expression of PD-L1 and PD-L2 in colorectal cancer (CRC): A post-hoc integrated analysis of
SCRUM-Japan GI-SCREEN CRC.

Satoshi Yuki, Yoshiaki Nakamura, Hiroya Taniguchi, Tadamichi Denda, Tomohiro Nishina, Yasuo Hamamoto, Hiroki Hara,
Taito Esaki, Hisato Kawakami, Atsuo Takashima, Taroh Satoh, Yu Sunakawa, Toshiki Masuishi, Eiji Shinozaki,
Toshikazu Moriwaki, Izumi Miki, Kohei Shitara, Takayuki Yoshino; Department of Gastroenterology and Hepatology,
Hokkaido University Hospital, Sapporo, Japan; Department of Gastroenterology and Gastrointestinal Oncology, National
Cancer Center Hospital East, Kashiwa, Japan; Division of Gastroenterology, Chiba Cancer Center, Chiba, Japan; Department
of Gastrointestinal Medical Oncology, National Hospital Organization Shikoku Cancer Center, Matsuyama, Japan; Keio
Cancer Center, Keio University School of Medicine, Tokyo, Japan; Department of Gastroenterology, Saitama Cancer Center,
Saitama, Japan; Department of Gastrointestinal and Medical Oncology, National Hospital Organization Kyushu Cancer
Center, Fukuoka, Japan; Department of Medical Oncology, Kindai University Faculty of Medicine, Osaka, Japan; Department
of Gastrointestinal Oncology, National Cancer Center Hospital, Tokyo, Japan; Department of Frontier Science for Cancer and
Chemotherapy, Osaka University Graduate School of Medicine, Suita, Japan; Department of Clinical Oncology, St. Marianna
University School of Medicine, Kawasaki, Japan; Department of Clinical Oncology, Aichi Cancer Center Hospital, Nagoya,
Japan; Department of Gastroenterological Chemotherapy, Cancer Institute Hospital of Japanese Foundation for Cancer
Research, Tokyo, Japan; Department of Gastroenterology, University of Tsukuba Hospital, Tsukuba, Japan; Translational
Research Support Section, National Cancer Center Hospital East, Kashiwa, Japan; National Cancer Center Hospital East,
Kashiwa, Japan

Background: PD-1, PD-L1/L2 axis is responsible for cancer immune escape which facilitate disease
progression. However, expression of these proteins in CRC and its significance in clinical prognosis
are yet to be fully clarified.Methods: This was a post-hoc analysis using FFPE tumor samples from
the Nationwide Cancer Genome Screening Project, SCRUM-Japan GI-SCREEN for metastatic CRC.
Patients (Pts) with MSI-H or BRAF V600E mutant tumors were prioritized to be included. PD-L1
(22C3) and PD-L2 expressions were centrally assessed using immunohistochemical assays at
QualTek and NeoGenomics, respectively. Tumor infiltrating lymphocytes (TILs) were morpholog-
ically evaluated by H&E staining. Clinical information including biomarker status and overall
survival (OS) were extracted from SCRUM-Japan GI-SCREEN database. Results: In total, 200
pts were included in this study with amedian age of 65 (range, 29–88) years; male/female (116/84);
MSI statusMSI-H/non-MSI-H/unknown (8/189/3);RASwild-type/mutant (113/87); andBRAFV600E
wild-type/mutant (173/27). Positivity rate of PD-L1 in tumor cells (TC), immune cells (IC), PD-L2 on
TC and ICwere 10.8%, 46.9%, 0%and 20.3%, respectively. Expression of PD-L1 on TC or IC and PD-
L2 on IC were associated with TIL (p = 0.023, p = 0.009, respectively). PD-L1 on TC was highly seen
inBRAFV600E-mutated tumors (p = 0.043), but not related to other factors includingRAS andMSI
status. The ptswith PD-L1+ tumors on TC or IC had longer OS than thosewith PD-L1- (Median, 31.9 vs
23.5 months; HR = 0.67, 95% CI, 0.46–0.99; p = 0.040), while OS in pts with PD-L2+ tumors was
similar to that with PD-L2- (Median, 21.4 vs 27.3 months; HR = 0.87, 95% CI, 0.53–1.44; p = 0.60).
The PD-L1 expressionwas also associatedwith the longer OS in pts withBRAFwild-type or non-MSI-
H tumors. Conclusions: Our study suggested different prognostic impact of PD-L1 and PD-L2
expression in CRC pts, which require further evaluations as potential therapeutic targets for CRC.
Clinical trial information: UMIN000016343. Research Sponsor: MSD.
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Relationship of HER2 alteration and MSI status in colorectal adenocarcinoma.

Miao-zhen Qiu, Cai-Yun He, Rui-hua Xu; Sun Yat-sen University Cancer Center, Guangzhou, China; Sun Yat-sen University
Cancer Centre, Guangzhou, China

Background: The impact of HER2 somatic mutations in colorectal carcinoma (CRC) has not been
well studied and its relationship with MSI-H is an open question. Methods: From February 2017 to
February 2020, CRC patients who received tumor specimens next-generation sequencing and
detail record of clinic-pathologic information were enrolled. HER2 alteration and its relationship
with MSI-H were analyzed. Results: There were totally 55 patients (7.5%) with HER2 alteration
including 29 (4.0%) HER2 somatic mutations, 24 (3.3%) HER2 gene amplification, and 2 patients
(0.2%) with both HER2 mutations and amplification. For HER2 mutated cases, 48.3% were MSI-H,
while none of HER2 amplification cases were MSI-H. MSI-H was found in 5.2% in our cohort and
36.8%MSI-H patients were HER2mutated. MSI-H had less frequency of lungmetastasis. ThemPFS
for first line chemotherapywas significantly higher inMSS cases than inMSI-H cases, 11.5months vs
3.5 months, P = 0.032. MSI-H patients with HER2 mutation had significantly worse mPFS for PD-1
antibody than those without HER2 alteration, P = 0.036. Conclusions: High MSI-H rate is found in
HER2 mutated cases but no MSI-H in HER2 amplification cases. MSI-H patients with HER2 mutated
had worse PFS for PD-1 antibody than those without. Research Sponsor: None.
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Impact of adjuvant chemotherapy and patient age on patterns of metastatic recurrence in stage
III colorectal cancer.

Grace Gard, Yat Hang To, Lucy Gately, Matthew Croxford, Ian Jones, Ian Faragher, Malcolm Steel, Wei Hong, Rachel Wong,
Margaret Lee, Jeanne Tie, Suzanne Kosmider, Vanessa Wong, Sumitra Ananda, Azim Jalali, Peter Gibbs; Walter & Eliza Hall
Institute of Medical Research, Melbourne, Australia; Walter and Eliza Hall Institute, Melbourne, VIC, Australia; Department of
Colorectal Surgery, Western Health, Melbourne, Australia; Department of Colorectal Surgery, Royal Melbourne Hospital,
Melbourne, Australia; Department of Colorectal Surgery, Western Hospital, Melbourne, Australia; Eastern Health, Box Hill,
VIC, Australia; Eastern Health, Melbourne, Australia; The Walter and Eliza Hall Institute of Medical Research, Melbourne,
Australia; The Walter and Eliza Hall Institute of Medical Research; Peter MacCallum Cancer Centre, Melbourne, Australia;
Department of Medical Oncology, Western Health, Melbourne, VIC, Australia; Austin Health, Melbourne, VIC, Australia; Peter
MacCallum Cancer Centre, Melbourne, Australia; Personalised Oncology Division, Walter & Eliza Hall Institute of Medical
Research, Melbourne, VIC, Australia; The Walter and Eliza Hall Institute of Medical Research & Western Health, Melbourne,
Australia

Background: The patterns of metastatic relapse for Stage III colorectal cancer (CRC) are known to
be influenced by the primary site and mutation status. Whether the use of adjuvant therapy also
influences recurrence patterns, due to a variable chemotherapy impact by metastatic site, has yet
to be explored. Patient age 70 years has consistently been associated with a lack of benefit from
the addition of oxaliplatin to a fluoropyrimidine (FP) chemotherapy. Methods: Data from a multi-
site CRC database that prospectively captures, patient, tumour, treatment and outcome data was
examined. Patients with de novo metastatic or multiple primary tumours were excluded. Patterns
of recurrence were analysed by receipt of surgery and adjuvant chemotherapy (S + AC) or surgery
alone (S alone) and by age 70 years and,70 years old.Results:Of 701 patients with stage III colon
cancer 397 were male, median age was 68 years (range 33-83) and 574 (81%) were ECOG 0-1. S +
AC was administered in 555 (79%), including 228 treated with a FP alone and 324 treated with an
oxaliplatin doublet. Metastatic relapsewas delayed in S +ACpatients, occurring at amedian of 17.81
vs 9.43 months (p, 001). Liver metastases were the most common site of relapse overall (40%)
and numerically less common in the S + AC group (38% vs 46%, p = 0.06). Brain metastases were
less common in S + AC patients (1% vs 3.5%, p = 0.04). When analysed by primary tumour side the
only significant finding was that for patients with a right-side primary (n= 208, 76%had S + AC), S+
AC was associated with a lower rate of lung metastases (28% vs 41% p = 0.046). 318 of the 701
(45%) of this relapsed cohort were 70 years old, 220 (69%) of these patients had S + AC. In both
the older and younger cohort metastatic relapse was delayed with S + AC (18.7 vs 11.3 months, p,
0.001, 17.08 vs. 6.01 months, p,0.001) and livermetastases were themost common site of relapse
(41% vs 38%, p=0.56). Similar rates of lung metastases (40% vs 34%, p=0.1), peritoneal disease
(20% vs 22%, p=0.57) and brain metastases (2.2% vs 0.8%, p=0.13) were seen in the 70 years old
and ,70 years old patients, with no evident interaction between chemotherapy use and age with
respect to recurrence sites. Conclusions: S + AC for stage III colon cancer in this community series
delayed time to recurrence and resulted in numerically lower recurrence rates at all disease sites.
Brain metastases although uncommon were less frequent in S + AC patients. Patients with a right
sided primary had a lower incidence of lung metastases following S + AC patient cohort. There was
no significant impact of age on recurrence patterns. Research Sponsor: None.
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CD8+ tumor-infiltrating lymphocyte infiltration prediction with radiomic signature in locally
advanced rectal cancer.

Eui Kyu Chie, Seung Hyuck Jeon, Yu Jin Lim, Jaemoon Koh, Sehui Kim, Kyubo Kim; Seoul National University College of
Medicine, Seoul, South Korea; Korea Advanced Institute of Science and Technology, Daejeon, South Korea; Kyung Hee
University College of Medicine, Seoul, South Korea; Seoul National University Hospital, Seoul, South Korea; Ewha University
College of Medicine, Seoul, South Korea

Background: Despite increasing use of cancer immunotherapies, no biomarker relevant to anti-
tumor immunity has been developed in rectal cancer. The present study aims to develop a radiomic
signature to predict the infiltration of CD8+ tumor-infiltrating lymphocytes (TILs). Methods: In
total, 131 patients undergoing neoadjuvant chemoradiotherapy (CRT) from 2005 to 2012 were
analyzed. The study included pre-CRT dataset A (n = 113; n = 75 and 38 for training and validation)
and post-CRT datasets B (n = 32; predominance of tumor) and C (n = 20; pure fibrosis). To build the
radiomic signature, 38 features selected from pre-CRT T2-weighted MRI scans were incorporated
into the least absolute shrinkage and selection operator method. Results: Higher CD8+ TIL
infiltration was associated with better overall and progression-free survival (P = 0.01 and 0.03,
respectively). In pre-CRT dataset A, the area under the receiver operating characteristic curve
values of radiomic score for predicting CD8+ TILs were 0.760 and 0.729 for training and validation
subsets, respectively. A significant correlation was observed between the radiomic signature and
CD8+ TIL density in the post-CRT dataset B (Pearson’s R = ‒0.372, P = 0.036), whereas no
association was found within the dataset C accounting for pure fibrosis after CRT (Pearson’s R = ‒
0.069, P = 0.77). Conclusions: We established the MRI-derived radiomic signature for predicting
CD8+ TIL infiltration in the contemporary treatment era of rectal cancer. The noninvasive char-
acterization of tumor immune status would provide insights into the role of radiomic-pathology
modeling to predict the local immune phenotypes. Research Sponsor: National Research Foun-
dation of Korea.
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The impact of neoadjuvant chemotherapy (NACT) on the tumor immune microenvironment (TME)
in patients with colorectal cancer with liver metastases (CRCLM).

Medhavi Gupta, Theresa Smith, Wiam Bshara, Julia Terhune, Kristopher Attwood, Sarbajit Mukherjee, Renuka V. Iyer,
Patrick M Boland; Roswell Park Cancer Institute, Dept. of Medicine, Buffalo, NY; Roswell Park Cancer Institute, Buffalo, NY;
Roswell Park Comprehensive Cancer Center, Buffalo, NY; University of Maryland School of Medicine, Baltimore, MD; Rutgers
Cancer Institute of New Jersey, New Brunswick, NJ

Background: Microsatellite stable (MSS) colorectal cancer and CRCLM are highly resistant to
current immunotherapeutic approaches. Understanding the TME and the impact of standard
chemotherapeutics is of utmost importance in developing optimal therapeutic strategies. Data is
limited on the impact of NACT in the TME. In this study, we sought to explore the effects of
chemotherapy on the proportions of different immune cell populations [Total leukohematopoetic
cells, CD45+, T cell markers, CD3+, CD8+, and macrophage (M) markers, CD163+, CD68+)], as well
as to assess their prognostic capacity. Methods: CRCLM pts who underwent liver resection were
divided in 2 groups: pts who had NACT within 4 months of liver resection [NACT (+)] and no NACT
[NACT (-)]. Whole slide staining ofmetastatectomy specimen for CD3, CD8, CD68, CD163, and CD45
was done. Cellular density within representative tumor core sections was analyzed. Retrospective
chart review was done to obtain clinical data. Disease free (DFS), relapse free (RFS), and overall
survival (OS) were analyzed using Kaplan Meir methods. Association between markers and
outcomes was evaluated using Cox Regression Models. Results: A total of 43 pts were studied
[NACT (+), n= 14; NACT (-), n=29). There were no significant differences in baseline characteristics
between the two groups, including age, primary site, T stage, N stage, and grade. Median OS was
48 months. Outcomes were not significantly different with use of NACT. Within the NACT (+)
CRCLM significant increaseswere seen in densities of CD3, CD8, CD45 and CD163 cells. Densities of
CD8 cells were strongly correlated to CD163 cell densities ([r] 0.77, p, .0001). The NACT (+) cohort
saw significantly increased ratios of T-cells/macrophages as compared to NACT (-) (CD3/CD68,
CD3/CD163, CD8/CD163). High CD45 density was associated with improved OS (HR = 0.28, p =
0.006). CD3, CD8, CD68, and CD163were not independently associatedwith OS. However, both the
ratio of CD3/CD68 and CD3/163 were associated with improved OS (HR 0.44, p=0.03 and HR 0.27,
p=0.03 respectively). Conversely, CD68/45 and CD163/CD45 ratios were associated with a worse
OS (HR 1.42, p=0.05 and HR 1.43, p=0.03 respectively). No difference was seen in cellular
populations based on the type of NACT received: oxaliplatin vs irinotecan. Conclusions: Our
study highlights that the administration of NACT is associated with favorable changes in LM TME.
While there is a general increase in leukocytes (CD45), the density of CD3+ and CD8+ T cells is
particularly increased. Further, this increase is proportionately greater than the concurrent
increases on monocytoid populations, reflected by increased CD3/CD163 and CD8/CD163 ratios.
Ratios of T-cells/ macrophages are predictive of survival. This study was partly supported by the
American Cancer Society Grant, 126771-IRG-14-194-11-IRG. Research Sponsor: American Cancer
Society Internal Research Grant #126771-IRG-14-194-11-IRG.
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Impact of primary tumor size/horizontal extent on survival in colorectal cancer.

Olatunji B. Alese, Wei Zhou, Renjian Jiang, Katerina Mary Zakka, Walid Labib Shaib, Christina Wu, Maria Diab, Mehmet Akce,
Bassel F. El-Rayes; Department of Hematology and Medical Oncology, Winship Cancer Institute of Emory University, Atlanta,
GA; Emory University, Atlanta, GA; Winship Research Informatics, Winship Cancer Institute of Emory University, Atlanta, GA;
Winship Cancer Institute of Emory University, Atlanta, GA; Winship Cancer Institute, Atlanta, GA

Background: Pathologic staging in colorectal cancer (CRC) is crucial in patient management. Data
regarding the impact of size/horizontal tumor extent is limited, contradictory and currently
excluded from the American Joint Committee on Cancer (AJCC) staging model. However, a
previously published SEER analysis showed that AJCC stages I and IIIA have similar 2- and 5- year
survival rates, andworse rates for stage II. Using the largest cohort to date, we report the impact of
primary tumor size on CRC survival. Methods: Data were obtained from all US hospitals that
contributed to the National Cancer Database (NCDB) between 2010 and 2015. Univariate and
multivariate analyses were performed to identify factors associated with patient outcome. Kaplan-
Meier analysis and Cox proportional hazards models were used to assess the association between
tumor/patient characteristics and overall survival (OS). Results: A total of 61,145 patients were
identified with a similar gender distribution (M/F:50.9%/49.1%). The mean age was 62.7years
(SD+/-14.1) and 82% were non-Hispanic Whites. Majority had colon primary (82.7%) and 82.4%
had microsatellite stable (MSS) disease. Distribution across stages I-IV was 20.1%, 32.1%, 34.7%
and 13.2% respectively. Among the total study population, AJCC stage correlated closely with OS
on multivariate analysis (HR 1.49, 2.29, 8.38 for stages II to IV compared to stage I), while the
distinguishing power for tumor size was relatively mild (HR 1.19 and 1.33 for 5-10 cm and .5cm
compared to ,5cm). Among patients with stage II disease, tumors .10cm were associated with
worse survival compared to those ,5cm (HR 1.2; 1.03-1.39; p=0.22). Stage III disease also had
differential survival rates; patients with tumors 5-10cm (HR 1.21; 1.14-1.28; p,0.001) and.10cm (HR
1.57; 1.37-1.80; p,0.001) had worse survival than those ,5cm. Patients with stage II who did not
receive adjuvant chemotherapy (CTX) had worse survival outcomes (HR 1.29; 1.08-1.55; p=0.005)
compared to stage III disease who did. Accounting for tumor size, there was no statistically
significant survival differences between stage I patients and stages II and III patients who received
adjuvant chemotherapy. Conclusions: Tumors larger than 10cm have inferior outcomes among
patients in the same AJCC stages. Stage II patients without adjuvant CTX did worse than stage III
with CTX. Further studies are needed to clarify the role of tumor size in staging models. Research
Sponsor: None.

Survival among patients with stage I CRC (colon vs. Rectal) vs. stage II +/- adjuvant
chemotherapy (CTX) vs. stage III + CTX.

Group
No. of
Subject

Median Survival
(95% CI)

12-month Survival
(95% CI)

Stage I T2N0 (Rectal –
without CTX)

775 NR (NR, NR) 96.8% (95.3%, 97.9%)

Stage I T2N0 (colon - without
CTX)

5222 NR (92.6, NR) 95.1% (94.5%, 95.7%)

Stage II with CTX 6591 NR (90.7, NR) 97.4% (97.0%, 97.8%)
Stage II without CTX 13016 NR (91, NR) 92.7% (92.2%, 93.1%)
Stage III with CTX 16658 NR (91.7, NR) 95.8% (95.5%, 96.1%)
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Differential gain of chromosomal regions 20q or 13q with loss of 8p and 18q differentiates
disease-free survival in colorectal cancer.

Eva Chao, Qi Xu, Anna Capasso, S. Gail Eckhardt, Jeanne Kowalski; Livestrong Cancer Institutes, University of Texas at Austin
Dell Medical School, Austin, TX; Livestrong Cancer Institutes, University of Texas at Austin, Austin, TX; University of Texas at
Austin Dell Medical School, Austin, TX; Livestrong Cancer Institutes, The University of Texas at Austin Dell Medical School,
Austin, TX

Background: In microsatellite stable (MSS) colorectal cancer (CRC) cases, frequent amplifications
in 13q and 20q regions have been reported with limited understanding of their potential role for
prognosis and treatment. Based on an internal research molecular tumor board case analysis of a
KRAS WT, MSS left-sided (LS), metastatic CRC patient, we noted 50% of the 11 listed variants of
unknown significance were on 20q. This study aims to investigate the potential prognostic role for
gain of 20q chromosomal regions relative to other chromosomal imbalances using a retrospective
cohort. Methods: We performed a genome-wide CN cluster analysis using the TCGA data with
resulting patient clusters compared based on Kaplan-Meier estimated disease-free interval (DFI) in
months (mos) using a log-rank. We examined associations between CN-derived clusters and CRC
phenotypes.Results:Using TCGA data, we identified four CN-derived patient clusters of which two
had significantly different DFI’s. One longer DFI cluster (n = 83; median DFI = 28mos) was defined
by a signature of copy neutral genes along Chr8p and 18q regions. The shorter DFI cluster (n = 46;
median DFI = 20mos) was defined by a signature of Chr8p and 18q regions of loss. The two clusters
significantly differed in terms of site (85% right-sided in the shorter vs. 85% LS in the longer DFI
cluster) and MS status (81% MSS in the shorter vs. 72% MSI in the longer DFI cluster) with no
significant differences in age (mean of 70 years at diagnosis) and KRAS status (around 50% WT)
between clusters. The shorter DFI was able to be further differentiated based on gain of chro-
mosomal regions 20q (n = 26; median DFI = 24mos) and 13q (n = 20; median DFI = 18mos). No
significant differences in mean age, tumor stage, site, and MS status between the shorter DFI
subgroups were noted. Enriched pathways in the Chr20q gain sub-cluster include cell differen-
tiation (Hippo, Rap1, VEGF), whereas metabolic signaling pathways via AGE-RAGE and AMPK, as
well as cell growth and malignant transformation via RAS are enriched in the Chr13q gain sub-
cluster.Conclusions: Clinical sequencing is able to identify regions of gain in Chr20q and Chr13q as
part of VUS’s. Gain of Chr20q has been reported with better survival in mCRC patients. Gain of
chromosomal region 20q and loss of 18q has been reported to discriminate between Lynch
Syndrome and familial colorectal cancer. Herein, we show that gain of the 20q region with 18q and
8p regions of loss is associated with shorter DFI and gain of 13q region with loss of 8p even worse
prognosis. Research Sponsor: None.
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Utilization of liquid biopsy for advanced gastrointesinal malignancies in a community oncology
practice.

Niraj K. Gupta, Crystal Siyu Zhang, Kirpal Singh, Timothy Glass, Nikhil Patel, Murad Aburajab, Mazen Al-Satie,
Christopher Crawford, Aneesha Anand, Jianmin Tian, Michael Rowe, Alex Cantafio, Khalid Alkimawi, Kalyan Gorantala,
Amanda Swingley, Sonia Puri, Mohamad Yousef, Ala Shiyab, Carolyn Harshberger, Jonathan Saxe, ASCO Oncology; St. Vincent
Hospital, Indianapolis, IN; St. Vincent Hospital, Carmel, IN; Indiana University, Bloomington, IN; Govt. Medical College,
Chandigarh, India; St Vincent Cancer Center, Kokomo, IN

Background: Liquid biopsy (LB) offers a non-invasive alternative for obtaining genomic signature
of malignancies to develop a tailor-made treatment plan. We evaluated the feasibility and impact
on clinical management of liquid biopsies performed on patients with advanced gastrointestinal
malignancies in a community setting.Methods: A retrospective chart review of adult patients with
stage-IV gastrointestinal malignancies was conducted to gather all the pertinent information,
including diagnoses, treatment regimens, results of liquid biopsies and any impact on further
management.Results: Data on 42 liquid biopsies performed between Aug 2018 andMar 2020 was
collected. M:F ratio was 1.4: 1. Median age was 57yrs (range 31-86). The diagnoses were; Colo-rectal
Ca 22(54.7%), pancreatic 9(21.9%), gastric 2(4.7%), biliary 2(4.7%), HCC 2(4.7%), Appendix 1
(2.3%), CUP 1(2.3%) and others 3(7.1%). One (2.3%) LBs was done before first line treatment and
41(97.7%)were done after the failure of first line treatment. Therewas insufficient sample in the bx
to do tissue-NGS for the pt. who had LB before starting treatments. Majority of LBs, 37(88%) were
done after the failure of second line/later treatments compared to 5(12%) done after failing the
first line treatment. Patient preference and technical challenge to obtain adequate tissue were the
commonest reasons for getting the LBs. Results were available in all (100%) the cases. Median
turnaround time was 8 days (range:7-13). The commonest mutations were TP53,APC, KRAS,
PIK3CA, BRAF, SMAD4. BRCA-2 was identified in 1 pancreatic ca pt. MSI-H was noted in 3 patients; 2
with Colon ca, and 1 with CUP. An actionable alteration was seen in, 40 (95.2%) of the patients. A
FDA approved target-matched drug was available for 27/40(67.5%) pts., if we also consider off-
label usage. For those who had an alteration, but no FDA approved target-matched drug was
available, 13/40 (32.5%), a clinical trial was available for all 13/13 (100%) of the pts.. 43% of those
who had a FDA approved target-matched treatment available, but not approved for their disease,
were able to receive the drug off-protocol. Two out of 13(15.3%) of the pts. who had a clinical trial
available, were enrolled on a study. Conclusions: Liquid biopsies can be efficiently utilized in a
community oncology practice. It offers an attractive option to gather genomic information of
malignant cells in patients with advanced GI malignancies to be able to deliver state of the art care
to all patients, including thosewhomay not have a convenient access to a tertiary center. Research
Sponsor: None.
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Global BRAF testing practices in metastatic colorectal cancer.

Scott Kopetz, Axel Grothey, Fortunato Ciardiello, Jayesh Desai, Tae Won Kim, Tim Maughan, Eric Van Cutsem,
Harpreet Singh Wasan, Rona Yaeger, Takayuki Yoshino, Ashwin Gollerkeri, Michelle Edwards, Montessa Rodriguez Lizaso,
Josep Tabernero; The University of Texas MD Anderson Cancer Center, Houston, TX; West Cancer Center, OneOncology,
Germantown, TN; University of Campania Luigi Vanvitelli, Naples, Italy; Peter MacCallum Cancer Centre, Melbourne, VIC,
Australia; Asan Medical Center, University of Ulsan College of Medicine, Seoul, South Korea; MRC Oxford Institute for Radiation
Oncology, University of Oxford, Oxford, United Kingdom; University Hospital Gasthuisberg and University of Leuven, Leuven,
Belgium; Hammersmith Hospital, Division of Cancer, Imperial College London, London, United Kingdom; Memorial Sloan-
Kettering Cancer Center, New York, NY; National Cancer Center Hospital East, Kashiwa, Japan; Pfizer Inc, New York City, NY; Vall
d’Hebron University Hospital and Institute of Oncology (VIHO), Barcelona, Spain

Background:The BRAF V600E mutation is a marker of poor prognosis in patients with metastatic
colorectal cancer (mCRC). Targeted therapy, such as encorafenib plus cetuximab, is approved in
the US/Europe for the treatment (tx) of BRAF V600E-mutated mCRC and demonstrated improved
survival vs historical standard of care (SOC). Determining BRAF mutation status in mCRC is
recommended by NCCN and ESMO guidelines although adherence to guidelines may not be
uniform. This report’s objective is to communicate global survey results of mCRC BRAF testing
practices. Identifying regions where BRAF testing is not SOC may help identify where education
efforts are needed improve effective tx decision making. Methods: Oncology tx centers were
identified from a registry and public information. Centers were selected for research experience,
historic data quality, and estimated mCRC patients. A BRAF testing practices survey using an
online platform of verified centers was conducted March-August 2020; 395 centers/38 countries
have responded thus far. Results: Respondents indicated BRAF-mutation testing is performed as
SOC for patients with mCRC in most regions; Eastern Europe and South America are exceptions:
only 47% (45/95) and 45% (9/20) of centers, respectively routinely performed mutation testing.
Most test tumor tissue, few test both tumor tissue or blood, and none conduct blood mutation
testing only. Most regions perform BRAF testing at initial diagnosis or confirmation of advanced
disease. Individual country statistics will be presented. Conclusions: BRAF testing has global
variability, impacting tx decisions. Increased awareness and routine testing may lead to informed
decisions regarding targeted therapies, such as encorafenib plus cetuximab where approved, in
patients with BRAF V600E-mutant mCRC. Research Sponsor: Pfizer; Ashwin Gollerkeri, Ashwin.-
Gollerkeri@pfizer.com, 303-381-6600, Pharmaceutical/Biotech Company.
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22/33
(67)

52/60
(87)

9/20
(45)

Typical timing of BRAF
testing?
n/N (%)

At initial histological dx,
any stage

26/
56
(46)

7/17
(41)

14/95
(15)

22/114
(19)

4/33
(12)

20/60
(33)

1/20
(5)

At initial radiological con-
firmation of advanced/
metastatic disease
prior to 1L tx

25/
56
(45)

8/17
(47)

33/95
(35)

90/114
(79)

16/33
(48)

31/60
(52)

9/20
(45)

Upon progress following 1L
SOC tx

3/56
(5)

0 11/95
(12)

2/114
(2)

4/33
(12)

2/60
(3)

3/20
(15)

Not performed/only done
in clinical trial setting

2/56
(4)

2/17
(12)

37/95
(39)

0 9/33
(27)

7/60
(12)

7/20
(35)

(‘Yes’ to routine BRAF
testing) What type of
testing? n/N (%)

Tumor tissue 37/52
(71)

15/15
(100)

40/45
(89)

95/111
(86)

15/22
(68)

33/52
(63)

6/9
(67)

Blood 0 0 0 0 0 0 0
Both tumor tissue
or blood

15/52
(29)

0 5/45
(11)

16/111
(14)

7/22
(32)

19/52
(37)

3/9
(33)
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Targetable mutations in gastrointestinal malignancies: A comparison of RAS mutant and RAS
wild type tumors.

Jamie Randall, Hongkun Wang, Sheryl Krevsky Elkin, Gail Payne, Sarah Mullaly, Erica Marchlik, Dan Barnett, Danny Rayes,
Raymond Wadlow, Lindsey Tishman, Timothy Lewis Cannon; Inova Fairfax Hospital, Fairfax, VA; Georgetown University,
Washington, DC; N-of-One, Inc., Lexington, MA; N of One, Concord, MA; Virginia Commonwealth Universiry, Richmond, VA;
University of Virginia Medical School, Charlottesville, VA; Inova, Fairfax, VA; Inova Schar Cancer Institute, Fairfax, VA

Background:KRAS and NRAS (RAS)mutations are considered drivermutations in gastrointestinal
malignancies such as colorectal and pancreatic cancer. Our institution obtains broad molecular
testing (commercial panels with full exon coverage of at least 300 genes) for all stage IV
gastrointestinal malignancies that are reviewed at an internal molecular tumor board (MTB).
The MTB subjectively felt there was less benefit from comprehensive molecular testing in RAS
mutant tumors and wished to quantify this using standardized analysis according to validated
guidelines. Methods: We performed a retrospective cohort study of 209 consecutive genomic
sequencing results of advanced gastrointestinal malignancies at our institution dating fromMarch
2016 until December 2019. We compared the number of “targetable”mutations in the RAS mutant
and wild type (WT) malignancies, as analyzed by an interpretation service according to the
Association of Molecular Pathology (AMP) guidelines. A lower AMP score corresponds to a higher
level of evidence as a predictive biomarker. We also compared molecular tumor board specific
recommendations for each group (excluding recommendations regarding RAS such as EGFR
mAbs).Results: There were 134 RASmutant and 75 RASWT cases. Alterations with AMP scores of
1A,1B, and 1C were more commonly seen in the RAS WT population 18/75 and 9/134 respectively
(24.0% versus 6.7% p-value=0.0004). 39 of 75 cases in RAS WT and 27/134 in RAS mutant (52.0
versus 20.1%, p-value,0.0001) cohort had at least one alteration that was deemed actionable by
our institution’s current MTB criteria. Conclusions: Actionable mutations were significantly less
common in the RAS mutant versus RAS WT population, and further studies assessing the value of
comprehensive genomic testing in RAS mutant gastrointestinal malignancies may be warranted.
Research Sponsor: None.

Mutations deemed “targetable” by the Inova Schar Cancer Institute MTB.

Mutation Number seen in RAS mutant cases Number seen in RAS WT cases

BRAF V600E 0 10
BRAF non-V600 2 3
ATM alteration 6 3
BRCA1/BRCA2 2 8
ERBB2 alterations 4 6
MSI high 1 0
TMB high 6 8
RET fusion 0 1
TSC1/2 2 0
NTRK fusion 1 0
MTOR 3 0
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Identification of transcriptomic determinants to predict the efficacy of anti-EGFR treatment of
colorectal cancer patients.

Saikat Chowdhury, John Paul Y.C. Shen; University of Texas MD Anderson Cancer Center, Houston, TX; The University of
Texas MD Anderson Cancer Center, Houston, TX

Background: It is now well known that in colorectal cancer (CRC) activating mutations in KRAS,
NRAS, and BRAF confer resistance to anti-EGFR therapy. However, only ~ 40% of patients with
RASWT (KRASWT/NRASWT/BRAFWT) tumors respond to therapy. We have used transcriptomic data
in addition to somatic mutations to decipher intrinsic resistance mechanisms and identify novel
biomarkers of anti-EGFR response in CRC.Methods: The transcriptomic profiles of metastatic CRC
patients treated with the anti-EGFR drug cetuximab plus chemotherapy (n = 193) or as a single
agent (n = 80) were retrospectively obtained from two independent clinical cohorts (Okita et al.,
2018; & Khambata-Ford et al., 2007). Tumor samples were further divided into RASWT and RASMut

groups and subsequently in four consensus molecular subtypes (CMS) based on their tran-
scriptomic profile. The transcriptomic profiles of cetuximab treated CRC cell lines (n = 148, Medico
et al., 2015) and PDX models (n = 230, Bertotti et al., 2015) were used for validation. Results: In
RASWT population of cetuximab plus chemotherapy cohort, the disease control rates (DCR)
observed for cetuximab in the second line were 92% (33/36) for CMS2 and 83% (15/18) for
CMS4 tumors relative to 50% (2/4) and 59% (13/22) for CMS1 and CMS3 respectively (Chi-square
test p-value = 0.037). Similarly, in cetuximab single agent cohort, the DCRwere 0% (0/4), 68% (15/
22), and 29% (5/17) for CMS1, CMS2, and CMS4, respectively (Chi-square test p-value = 0.029). In
the preclinical study of 148 CRC cell lines, 60% (12/20) of CMS2 cell lines with RASWT genes were
sensitive to cetuximab, versus no sensitive cell lines from other CMS (CMS1 = 0/4; CMS3 = 0/5;
CMS4 = 0/12). In the PDX study, 84% (11/13) of CMS2 tumor showed clinical benefit, followed by
CMS4 with 75% (6/8) in RASWT group (CMS1 = 2/5; CMS3 = 2/4). Gene Set Enrichment Analysis
(GSEA) of tumor tissue samples identified that Myc (NES = 1.32, FDR = 0.3), E2F (NES = 2.24, FDR =
0.02), and mTOR (NES = 1.54, FDR = 0.1) pathways were active in the cetuximab refractory RASWT

CMS2 patients relative to cetuximab sensitive tumors. Similarly, these pathways were also acti-
vated (FDR # 0.05) in cetuximab resistant RASWT cell lines and PDX models, suggesting that
preclinical models are appropriate for testing of potential therapeutic combinations to overcome
resistance to anti-EGFR therapy.Conclusions:Resistance to anti-EGFR therapy in extendedRASWT

CRC tumors is mediated in part by transcriptional activation and can be predicted by consensus
molecular subtype (CMS) and quantifying transcriptional states of Myc, E2F, and mTOR pathway
gene sets. Research Sponsor: Cancer Prevention and Research Institute of Texas (CPRIT).
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Circulating tumor DNA in identifying resistant subclones post EGFR blockade: Implications for
EGFR rechallenge.

Adithya Chennamadhavuni, Pashtoon Murtaza Kasi; University of Iowa, Iowa City, IA; University Of Iowa, Iowa City, IA

Background: For patients with metastatic RAS/RAF wild-type refractory colorectal cancer anti-
EGFR therapy can be reused in subsequent lines of therapy. However, it is not entirely clear if all
patients derive benefit. Increasingly it is been recognized that these patients acquire mechanisms
of resistance which can be detected on circulating tumor DNA-based testing. We present a series of
patients who had serial testing post EGFR therapy showing its feasibility and value. This would have
implications for EGFR rechallenge. Methods: We reviewed records for patients who initially were
noted to have tissue RAS/RAF Wild type who received prior anti-EGFR therapy and then subse-
quently had at least 1 circulating tumor DNA-based testing. Included a result of patients who had
comprehensive NGS based profiling for both tissue as well as ctDNA. Results: Median duration of
initial prior anti EGFR therapy was around 10 months. Table shows results of patient’s tissue based
genomic testing in parallel with the serial circulating tumor DNA-based testing that was done later
when subsequent lines of therapy were being decided. As noted, known acquired mechanisms of
resistance were noted in 100% of the cases. These included KRAS, NRAS, extracellular domain
mutations in EGFR and BRAF mutations. Interestingly the levels of the sub-clones expressed as
variant allele fraction percentage varied and decreased over time in relation to timing of the prior
EGFR exposure. Additionally, these were noted to be polyclonal and the number of clones also
varied including some disappearing over time during non-EGFR based therapy (EGFR holiday).
Conclusions: Patient’s post EGFR blockade may have multiple mechanisms of acquired resistance
that can be easily detected on noninvasive liquid biopsies. These patients likely will not benefit from
EGFR rechallenge based on the results of the recently reported CRICKET (NCT02296203) and
CAVE (EudraCT number: 2017-004392-32) clinical trials. Rechecking liquid biopsy plasma RAS/
RAF status is one thing that may be incorporated into practice with EGFR rechallenge only if
acquired mechanisms of resistance are absent. Research Sponsor: None.

APC TP53 KRAS NRAS BRAF EGFR

Patient 1
Tissue NGS + +
ctDNA – T1* + + + +
ctDNA – T2 + + +
Patient 2
Tissue NGS + +
ctDNA – T1* + +
ctDNA – T2
ctDNA – T3 + + +
Patient 3
Tissue NGS + +
ctDNA – T1* + + +
ctDNA – T2 + + + +
ctDNA – T3 + + +
ctDNA – T4 + + +
Patient 4
Tissue NGS + +
ctDNA – T1* + + +
ctDNA – T2 + + +
ctDNA – T3 + + + +
ctDNA – T4 + + + +
Patient 5
Tissue NGS + +
ctDNA – T1* + + +
ctDNA – T2 + + +
ctDNA – T3 + + +
Patient 6
Tissue NGS + +
ctDNA – T1* + + + +
ctDNA – T2 + + + +
ctDNA – T3 + + + +

*+ indicates the timepoint where the named clones were detected.
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Overall survival based on MSI and BRAF mutation status for stage II/III colorectal cancer.

Sophiya Karki, Rashna Madan, Sarah Schmitt, Ziyan Y. Pessetto, Andrew K. Godwin, Weijing Sun, Anup Kasi; University of
Kansas Medical Center, Kansas City, KS; University of Kansas Cancer Center, Westwood, KS; University of Kansas Institute for
Advancing Medical Innovation, Kansas City, KS

Background: Colorectal cancer (CRC) is the second leading cause of cancer-associated deaths in
the United States. Some of the poor prognostic factors for metastatic CRC (mCRC) include BRAF
V600Emutation and microsatellite instability (MSI) that result frommutation or loss of mismatch-
repair genes. While the prognostic value of MSI-high CRC for early-stage patients treated with
resection and adjuvant chemotherapy is favorable, the prognostic value of BRAF mutation is still
unclear. Furthermore, the impact of BRAF mutation with concurrent microsatellite instability on
overall survival has not been well investigated.Methods: Here, we collected BRAFmutation status
and MSI status of stage II/III CRC patients (n=106) treated at the University of Kansas Cancer
Center between September 2009 and July 2020 and compared overall survival between 4
subtypes:MSI-H/BRAF mutant (n=16), MSS/BRAF mutant (n=4), MSI-H/BRAF WT (n=17) and
MSS/BRAF WT (n=69), further stratifying patients by age at diagnosis and tumor location.
Molecular data were obtained from molecular oncology laboratory as PCR or IHC-based or
acquired from outside records. Subgroup analyses were done for stage II and stage III cancers.
Results: Table shows the patient characteristics. From our preliminary analysis, MSI-H CRC was
found to be primarily a right-sided tumor (MSI-H/BRAF mutant: 94% and MSI-H/BRAF WT 76%).
On the contrary, MSS CRC had a more heterogenous localization, spanning left colon, right colon
and rectum. In our patient cohort, median survival was not reached for stage II patientswhereas for
stage III patients, BRAF mutation was associated with poor median survival irrespective of MSI
status (MSS/BRAF mutant: 27 months and MSI-H/BRAF mutant 29 months). Median overall
survival was found to be 87 months, not reached, 27 months and 29 months for MSS/BRAF
WT, MSI-H/BRAF WT, MSS/BRAF mutant and MSI-H/BRAF mutant, respectively. Although asso-
ciated with poor survival, MSI-H/BRAF mutant displayed later age at diagnosis (mean age 73)
compared to MSS/BRAF mutant (mean age 60, p-value,0.029). Conclusions: Our finding sug-
gests that BRAF mutation has poor prognosis even at earlier stages of the disease and that MSS/
BRAF mutation, in particular, has the worst prognostic features. These findings highlight the need
for BRAF-targeted therapy for CRC at any stage. Due to small sample size, however, our results
warrant validation in a larger cohort. Research Sponsor: None.

Baseline characteristics according to MSI/BRAF status.

Total
MSS/BRAF

WT
MSI-H/BRAF

WT
MSS/BRAF
mutant

MSI-H/BRAF
mutant

N=106
n=69
(65%) n=17 (16%) n=4 (4%) n=16 (15%)

Age, y
<65 58 47 7 3 1
65-75 17 3 4 0 10
>75 31 19 6 1 5
Sex
Female 55 32 9 3 11
Male 51 37 8 1 5
Location
Colon 87 51 16 4 16
Rectum 19 18 1 0 0
Clining
Stage

II 40 19 11 0 10
III 66 50 6 4 6
Tumor
Location

Right 52 22 13 2 15
Left 24 18 3 2 1
Rectum 25 24 1
Not
specified

5 5

© 2021 American Society of Clinical Oncology. Visit gicasym.org and search by abstract for disclosure information.

COLORECTAL CANCER

http://gicasym.org


133 Poster Session

Cost-effectiveness of cetuximab + FOLFIRI versus bevacizumab + FOLFIRI in the first-line
treatment of RAS wild-type metastatic colorectal cancer in China.

Ilse Van Oostrum, Yannan Hu, Zijiao Yuan, Michael Schlichting, Libo Tao, Chris P. Pescott; Ingress Health, Rotterdam,
Netherlands; Merck KGaA, Darmstadt, Germany; Beijing University, Beijing, China

Background: Adding cetuximab to FOLFIRI chemotherapy (cet+CT) as first-line (1L) treatment for
RAS wild-type (wt) metastatic colorectal cancer (mCRC) has been reported as cost-effective vs
bevacizumab + FOLFIRI (bev+CT) in multiple jurisdictions. This study determined the cost-
effectiveness (CE) of cet+CT for patients with mCRC in China. Methods: A published 3–health-
state (nonprogressive, progressive, death) CE model was adapted to reflect Chinese patient
characteristics, health state utilities, unit costs, and discounting rates, applying FIRE-3 trial–based
resource utilization and adverse event rates. Progression-free and overall survival estimates were
based on published FIRE-3 trial simulations to statistically adjust for available later-line treatment
modalities in China vs those observed in FIRE-3.[1] Cetuximab and bevacizumab costs were based
on up-to-date prices after the 2019 national reimbursement drug listing negotiations. Incremental
CE ratios (ICERs) are given as cost (Chinese Yuan [¥]) per life-year (LY) and quality-adjusted LY
(QALY) gained. The willingness-to-pay (WTP) threshold was ¥193,931, equivalent to 3 times the
gross domestic product per capita, following WHO guidance. Results: Overall costs/costs re-
stricted to 1L treatment were ¥483,771/¥249,619 (cet+CT) and ¥366,036/¥156,802 (bev+CT).
Health effects were 3.32/2.68 (cet+CT) and 2.39/1.94 (bev+CT) LYs/QALYs gained. Discounted
ICERs for cet+CT vs bev+CT were ¥148,311 and ¥186,517 per LY and QALY gained in deterministic
analysis. cet+CT had a 71.8% (LY) and 52.5% (QALY) probability of being cost-effective. Treatment
duration with a biologic in 1L, utilities in 3L treatment, and duration of 2L treatment were the main
outcome drivers. Conclusions: Projections suggest that cet+CT is cost-effective vs bev+CT for 1L
treatment of patients with RAS wt mCRC in China, with ICERs below the current WTP threshold in
deterministic and probabilistic sensitivity analyses. [1] Van Oostrum I, et al. Value Health. 2020;
23(Suppl 1): S8. Research Sponsor: Merck KGaA.
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Microsatellite instability in colorectal cancer: An analysis of the National Cancer Database.

Kamelah Abushalha, Sawsan Abulaimoun, Sarah J Aurit, Erin Jenkins, Peter T. Silberstein; Doctors Without Borders, Amman,
Jordan; Creighton University, Omaha, NE; Division of Hematology/Oncology, Creighton University School of Medicine,
Omaha, NE

Background: High-frequency microsatellite instability (MSI-H) accounts for roughly 15% of all
cases of colorectal cancer (CRC). Studies suggest a significant non-adherence to routine MSI
testing in patients diagnosedwith CRC despite universal guidelines.Methods:Weused the NCDB to
identify adults with MSI-H status CRC from 2010-2015 with the following histologic subtypes:
mucinous and not otherwise specified adenocarcinoma, andmedullary carcinoma. The primary site
was localized to the right colon, left colon, and rectum; demographic factors, clinicopathologic
features, and treatments were identified. Patients were stratified by site and discrete and con-
tinuous variable comparisons were made using the chi-square and Mann-Whitney test, respec-
tively. Survival was examined with the Kaplan-Meier method and a Cox proportional hazards
regression model. A logistic regression model was used to examine MSI status. All analyses were
conducted with SAS version 9.4.Results:A total of 5364 patients were identified and stratified by
site into 3 groups: right colon (n = 4004, 74.6%), left colon (n = 890, 16.59%) and rectum (n = 470,
8.76%). Compared to the left colon and rectum, right colon patients were more likely to be older
females with larger tumors and less likely to receive chemoradiation. After adjusting for all else, we
found statistical evidence that female vs. male gender (OR = 1.47; 95% CI: 1.24 to 1.73), Black vs.
White race (OR = 0.61; 0.45 to 0.83), left vs. right colon (OR = 0.33, 0.27 to 0.41), rectum vs. right
colon (OR = 0.08, 0.05 to 0.13), mucinous adenocarcinoma vs. adenocarcinoma (OR = 2.37, 1.92 to
2.93), medullary carcinoma vs. adenocarcinoma (OR = 8.86, 4.56 to 17.22), positive vs. negative k-
RAS mutation (OR = 0.49, 0.41 to 0.59), and positive vs. negative CEA status (OR = 0.79, 0.66 to
0.94) were factors associated with MSI-H status. Improved survival was associated were Hispanic
white race, stage 1, and free surgical margins within a multivariable context. Factors associated
with poor survival: increased Charlson/Deyo score, advanced stage, lymphovascular invasion, and
positive CEA status. Conclusions: In settings where resources are scarce and universal testing is
not possible, there is a benefit from MSI testing in female patients, those with right-sided colon
cancer, mucinous adenocarcinoma, and medullary carcinoma. Research Sponsor: None.
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Trends in hospitalizations among patients with colorectal cancer: Results from the National
Inpatient Sample (2007 through 2017).

Udhayvir Singh Grewal, Harsh Patel, Shiva Jashwanth Gaddam, Aakash R Sheth, Kirtenkumar Patel, Glenn Morris Mills;
Louisiana State University Health Sciences Center, Shreveport, LA; Louis A Weiss Memorial Hospital, Chicago, IL; North Shore
University Hospital, Manhasset, NY; Louisiana State University, Shreveport, LA

Background: Colorectal cancer is the second leading cause of cancer-related deaths in the United
States with a rising incidence, especially in young adults. Care for patients with colorectal cancer is
associated with significant health care costs and expenditures. We analyzed trends in admissions
and outcomes related to hospitalizations in patients with colorectal cancer. Methods: We retro-
spectively interrogated the National Inpatient Sample for admissions in patients with colorectal
cancer from 2007 – 2017. Records were stratified based upon the anatomical site and were
analyzed for various inpatient outcomes. SAS version 9.4 (SAS Institute Inc.) was used for
statistical analysis.Results:A total of 1,962,705 admissions were identified. About 50.2% patients
were males, 64.4% were white and median age was 67.7 (53.8-81.6). Majority (47.8%) of the
admissions that were coded for anatomical location of malignancy were for ascending colon
cancer. 60.7%of the admissions were non-elective andMedicare was the primary payer for 58.6%
of admissions. Most patients admitted for colon cancer belonged to the lower income quartile
(28.3%) andwere concentrated in large (58.9%), urban teaching hospitals (53.4%) in SouthernUS
(38.8%). Hypertension (53.6%) and diabetes mellitus (18.6%) were the most common co-
morbidities (p , 0.0001). Average in-hospital mortality was 4.9% and was lower in patients with
ascending colon cancer (2.9, p , 0.001). Median length of stay was 5 days, but was higher in
patients with transverse colon cancer (9 days, p , 0.0001). Median cost of hospitalization was
found to be $12,295 and was significantly higher for patients with descending colon malignancy
($16,369, p, 0.0001). The number of annual hospitalizations stayed steady overall; the number of
annual hospitalizations increased by 98.6% for rectosigmoid cancer.Conclusions:Despite highest
number of hospitalizations, patients with ascending colon cancer had lowest in-hospital mortality.
Cost of hospitalization and median length of stay were highest for patients with descending colon
and transverse colon respectively. Number of annual hospitalizations has significantly increased
for rectosigmoid cancer. Our findingsmay help inform physicians and healthcare administrators to
devise appropriate strategies to efficiently channelize healthcare resources in order to decrease
the overall economic burden associated with hospitalizations in patients with colorectal cancer.
Research Sponsor: None.
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Inoperable stage IV colorectal cancer with intact primary tumor in patients receiving palliative
chemotherapy: Does the response to chemotherapy correlate between primary and metastatic
sites? An Irish cancer center experience.

Ruba Hamed, Ronan Andrew McLaughlin, Hatim Ibrahim, Greg Korpanty, Nemer Osman; Department of Medical Oncology
University Hospital Limerick, Limerick, Ireland; Department of Medical Oncology, Mater Misericordiae Univeristy Hospital,
Dublin, Ireland; Department of Medical Oncology University Hospital Limerick, Limerick, Dublin, Ireland

Background: Colorectal cancer (CRC) is the 3rd most common malignancy in Ireland with over
2700 cases annually. Approximately 20% are diagnosed with stage IV disease. The aim of this
study is to evaluate the response to chemotherapy at primary and metastatic sites and review the
frequency of intervention required to palliate the intact primary tumour in patients with stage 4
inoperable CRC in an Irish tertiary referral centre. Methods: A retrospective review of medical
records was completed, identifying stage 4 CRC patients with primary tumour in situ diagnosed
between January 2014 and December 2019, treated with chemotherapy (oxaliplatin or irinotecan
based +/- bevacizumab or EGFR monoclonal antibody). Data and survival analysis were obtained
using Kaplan-Meier methods.Results: 50 eligible patients were identified; 60%male, 40% female
with a median age of 62 years. 2% had a transverse colonic primary, 32% right and 44% left sided
and 22%had a rectal primary. 36%presentedwith livermetastasis only, 4% lungmetastasis alone
and 20% both. 48% were KRAS, 4% NRAS and 4% BRAF mutation positive while 1 patient was
identified as having microsatellite instability. All patient received first-line chemotherapy either
oxaliplatin or irinotecan based, 18% with the addition of Bevacizumab and 24% with EGFR
monoclonal antibody. Overall response to first-line chemotherapy at the primary site and met-
astatic sites was assessed radiologically; 42% displaying a partial response, 36% had stable
disease while 18% had progression at primary site. At the metastatic sites 50% responded, 10%
stable disease and 40% progressed. Complication at primary tumour site included: obstruction
12%, with perforation in 6%, bleeding 10%, pain at tumour site in 6%, and one patient developed an
abscess. Overall, after chemotherapy 76% of all patients did not require further intervention to
manage primary site. 6% underwent curative surgery with resection of primary and metastatic
lesions. Of those who had palliative intervention; 10% underwent palliative colostomy/ileostomy,
12% palliative radiotherapy, and 2% both. Overall survival was 14 months. At time of analysis 14%
were alive, 10% receiving treatment and 4% on radiological surveillance. Conclusions: This
retrospective study confirms that palliative chemotherapy +/- targeted therapy is effective in
controlling the primary tumour in stage 4 inoperable CRC. In addition, it reveals a nearly 80%
partial response or stable disease radiologically at the primary site after first-line chemotherapy.
Furthermore, progression was significantly lower at primary site compared to distant metastasis
(18%vs 40%). Almost 75%did not require palliative intervention for their primary tumour. Overall
survival in our centre is higher compared to internationally observed data. Research Sponsor:
None.
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Continuing education curriculums and outcomes on progressive metastatic colorectal cancer
treatment.

Kinjal Parikh, Davecia Ragoonath Cameron, Pan Chen, Brittany Cain, Ann Carothers; Medscape Oncology, New York, NY

Background: The treatment armamentarium for patients with metastatic colorectal cancer
(mCRC) has expanded significantly and treatment options for progressive disease remain limited.
As data from clinical trials or subgroup analyses become available, landmark trials are published,
and guideline recommendations or clinical utility of these therapies change, continuing medical
education (CME) for oncologists is necessary to ensure that eligible patients continue to receive
effective therapies. Methods: A series of 7 activities launched from 2016-2020 to reach a global
oncology audience in the care of patients with mCRC. The educational activities included multi-
modality approaches with didactics, cases, simulations, and panel discussions. Educational effec-
tiveness was assessed with repeated paired pre/post assessment where learners served as their
own controls to measure changes in knowledge, competence, confidence, and performance.
Oncologists who completed both the pre- and post-CME questions or who made relevant clinical
decisions in the simulation activity were included in analysis and McNemar’s tests were conducted
to assess statistical significance of the results with p , .05 being considered significant. The first
activity launched on 6/8/2016 and the data reported were collected through 7/20/20.Results: As
of 7/20/2020, 59,595 learners participated in the activities, including 18,634 total physician
learners with 5,862 oncologists. Significant improvements in knowledge, competence, and con-
fidence among oncologists, measured as relative % changes in correct responses or confidence
from pre- to post-CME, were seen (n=60-214) [% pre, % post, p value]: 11%: knowledge regarding
therapies for progressive disease in mCRC (83; 92; p , .05); 17%: knowledge of clinical trials
assessing impact of patient/disease specific aspects on treatment selection (63; 74; p, .001); 11%:
competence selecting therapy (55; 61; p , .05); 41%: confidence selecting therapy (34; 48;
p , .001); 24%: confidence addressing communication barriers in mCRC (50; 62; p , .01).
Significant improvement in performance of oncologists, measured as absolute % changes in
pre- to post-CME correct responses were seen (n = 46) [% pre, % post, p value]: 28%: starting
preferred treatment options (24; 52; p , .01); 18%: prescribing regorafenib (24; 43; p , .01); 9%:
prescribing trifluridine + tipiracil (0; 9; p, .05).Conclusions:This series of online, expert-led, CME-
certified educational activities resulted in significant improvement in knowledge, competence,
confidence, and performance among learners regarding the management of patients with pro-
gressive metastatic colorectal cancer over time. These results demonstrate the effectiveness of
on-demand education as new data emerge and indications expand to reinforce existing knowledge,
close persistent gaps, and increase confidence in managing these patients. Research Sponsor:
Bayer, Taiho Oncology.

© 2021 American Society of Clinical Oncology. Visit gicasym.org and search by abstract for disclosure information.

COLORECTAL CANCER

http://gicasym.org


138 Poster Session

Severe lymphopenia predicts poorer survival in patients with rectal cancer undergoing
neoadjuvant chemoradiation.

Daniel W Kim, Grace Lee, Colin D. Weekes, David P. Ryan, Aparna Raj Parikh, Jill N. Allen, Bruce J. Giantonio, David L. Berger,
Hiroko Kunitake, Rocco Ricciardi, James C. Cusack, William L. Hwang, Theodore S. Hong, Jennifer Y Wo; Massachusetts
General Hospital, Boston, MA

Background: Chemoradiation (CRT) induced lymphopenia is common and associated with poorer
survival in multiple solid malignancies. The objective of this study was to evaluate the prognostic
impact of lymphopenia in patients with rectal cancer undergoing neoadjuvant CRT. We hypoth-
esized that severe lymphopenia would correlate with worse survival. Methods: The inclusion
criteria for this single-institution retrospective study were: 1) biopsy-proven diagnosis of rectal
adenocarcinoma, 2) receipt of neoadjuvant CRT followed by surgery, and 3) absolute lymphocyte
count (ALC) available prior to and within 12 weeks of CRT. In general, CRT consisted of 5-
fluorouracil or capecitabine and RT with 50.4 Gy over 28 fractions. Lymphopenia was graded
according to CTCAE v5.0. The primary variable of interest was ALC nadir within 12 weeks of CRT,
dichotomized by ALC of , 0.5 k/ml (Grade 3 lymphopenia). The primary endpoint was overall
survival (OS). Cox modeling and Kaplan-Meier methods were used to perform survival analyses.
Results: 193 patients were identified. Median follow-up for the entire cohort was 68 months.
Median age was 58. 62% were male, 82% were Caucasian, and 90% had ECOG#1. Median tumor
distance from anal verge was 8 cm. Overall clinical stage was 1 or 2 in 23% and 3 in 77%. Median
baseline CEA was 3.2 ng/ml. 83% received chemotherapy following RT. Following CRT, 70%
underwent low anterior resection and 30% underwent abdominoperineal resection. Median
baseline ALC for the entire cohort was 1.7 k/ul. ALC nadir within 12 weeks of initiating CRT
was , 0.5 k/ul among 110 (57%) patients. Patients who developed severe lymphopenia with CRT
had a lower baseline hemoglobin (median 13.3 vs. 14.0 g/dl, p = 0.022) and lower baseline ALC
(median 1.6 vs. 1.8 k/ul, p = 0.010) compared to those who did not develop severe lymphopenia.
There were no differences in disease and treatment characteristics between the two groups. On
multivariable Cox model, severe lymphopenia was significantly associated with increased hazards
of death (HR = 3.52 [95% CI 1.47-8.44], p = 0.005). Receipt of chemotherapy post-CRT (HR = 0.22
[95% CI 0.09-0.54], p = 0.001) predicted better OS while higher pathologic T (HR = 8.01 [95% CI
2.98-17.21], p, 0.001) and N stage (HR = 9.43 [95%CI 3.19-27.86], p, 0.001) and positive surgical
margin (HR = 3.77 [95% CI 1.13-12.62], p = 0.031) predicted worse OS. The 5-year OS was 79% vs.
92% in the cohort with vs. without severe lymphopenia, respectively (log-rank p = 0.001).
Conclusions: CRT-induced lymphopenia is common and severe lymphopenia may be a prognostic
marker of poorer survival in rectal cancer. Closer observation in high-risk patients and treatment
modifications may be potential approaches to mitigating CRT-induced lymphopenia. Our findings
also suggest an important role of the host immunity in rectal cancer outcomes, supporting the
ongoing efforts of immunotherapy trials in rectal cancer. Research Sponsor: None.
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A National Cancer Database (NCDB) analysis of the impact of nonmetastatic colon cancer
sidedness on survival.

Deven Patel, Timothy DiPeri, Brian Cox, Andrew Eugene Hendifar, Arsen Osipov, May Thet Cho, Marwan Fakih, Jun Gong,
Alexandra Gangi; Cedars-Sinai Medical Center, Los Angeles, CA; Cedars-Sinai Medical Center, West Hollywood, CA; Cedars
Sinai Medical Center, Los Angeles, CA; Samuel Oschin Cancer Center, Cedars-Sinai Medical Center, Los Angeles, CA; Johns
Hopkins University School of Medicine, Department of Oncology, Balimore, MD; Barnes Jewish Hospital, St. Louis, MO; City of
Hope National Medical Center, Duarte, CA; City of Hope, Duarte, CA

Background: Differences in embryological origin and tumor biology distinguish right-sided colon
cancer (RCC) from left-sided colon cancer (LCC). Previous studies characterizing the prognostic
impact of colon cancer laterality on clinical outcomes in non-metastatic colon cancer have been
conflicting, thus closer examination is needed. Methods: Using the NCDB, patients with stage I-III
colon cancer between 2004-2014 were stratified according to tumor location; RCC vs. LCC. Patient
(pt) and tumor characteristics were compared in univariate analysis, survival (OS) was estimated
by Kaplan-Meier (KM) curves and Cox proportional hazards modeling. Binomial logistic regression
analysis was utilized to identify variables associated with colon cancer laterality. Results: Of the
342,735 pts who met inclusion criteria, 210,343 (61.4%) were diagnosed with RCC, and 132,392
(38.6%) with LCC. Pts with RCCwere older (mean 71.6 vs. 66.4 years, p,0.001) and predominantly
female (65% vs. 35%, p,0.001) compared to those with LCC. A trend towards poorer OSwas seen
in pts with RCC (mean 91.0 mos [95% CI: 90.2-91.8]) compared to LCC (112.2 mos [95% CI: 110.9-
113.6]) in unadjusted analysis. On Cox multivariable adjusted analyses there was a significant but
minimal impact on OS and laterality (hazard ratio or HR [LCC as ref] 0.978, 95% CI 0.967-0.989
p, 0.0001). Multiple unadjusted KM survival analyses showed RCC with T4 disease, high-grade,
LVI/PNI, positive margins, N0-N2 disease, tumor deposits, and receipt of adjuvant chemotherapy
had poorer OS than those features in LCC (all p , 0.0001). Binomial logistic regression showed
RCCs were significantly more likely to be higher grade (odds ratio or OR 2.024) and MSI-H (OR
2.010) with trends (nonsignificant) towards more likely having N1-2 positive disease, LVI, less
receipt of adjuvant chemotherapy, and fewer tumor deposits. Conclusions: The impact of sided-
ness on prognosis in stage I-III colon cancer is complex. In this large, population-based study, RCC
tends to be associated with more adverse prognostic features than LCC. More investigation into
the biologic differences between RCC and LCC is warranted and how they impact phenotype and
survival. Research Sponsor: None.
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Impact and utility of COLONTOWN, an online CRC patient and caregiver support group in clinical
trial design.

Manju George, Jesse Joshua Smith, Eric David Miller, Paul Bernard Romesser, Nancy Seybold; Colontown/Paltown
Development Foundation, Crownsville, MD; Colorectal Service, Department of Surgery, Memorial Sloan-Kettering Cancer
Center, New York, NY; The Ohio State University Comprehensive Cancer Center-James Cancer Hospital and Solove Research
Institute, Columbus, OH; Memorial Sloan Kettering Cancer Center, New York, NY; PALTOWN Development Foundation,
Crownsville, MD

Background: Online cancer patient and caregiver support groups have burgeoned in the recent
years; many provide critical emotional support and experiential wisdom to newly diagnosed
patients. We outline below our experience engaging patients in clinical trial design working with
COLONTOWN, a 5000+member, online colorectal cancer (CRC) patient and caregiver support and
educational community. Effective trial design is a complicated and lengthy process that requires
input from multiple sources. Complex trial design can be particularly challenging, where opinions
aremixed and a clear path forwardmay not be visible. Informed patient perspectives from support
groups can be invaluable in such situations. Methods: Principal Investigators (PIs) for the
oligometastatic CRC ERASure trial and the Janus rectal cancer trial worked with the lead
author, a patient who is the Scientific Director of COLONTOWN. An interactive survey strategy
was adopted and followed to solicit group feedback. COLONTOWN members (n = 70-120) were
enthusiastic to participate and share the logic behind poll choices, and their personal experiences.
Poll participation led to additional scientific discussion and improved community engagement
around the survey questions. Poll data and highlights of the discussion were collected and passed
on to study PIs in a de-identified manner. Results: Feedback from COLONTOWN helped PIs gauge
patient enthusiasm for trial concepts and provide patient perspective and clarity to controversial
questions in study design. This was particularly useful where data to support more than one option
was available and the guidance from the NCI Task Force or cooperative group was split. The
perspective from COLONTOWNwas invaluable and used alongside NCI Task Force and cooperative
group feedback tomake decisions tomove the trial concept forward.Conclusions: Support groups
such as COLONTOWN are a versatile, valuable, underutilized and available resource that can be
used to tap into patient perspectives during any clinical trial design process. Ideally, when utilized
early, structured patient input can provide unique insights to PIs developing clinical trial concepts
that could eliminate barriers and shorten the inception part of trial design. Increased awareness
and knowledge of trial design support provided by such cancer communities could facilitate the
development of patient-friendly trials to promote better accrual. Research Sponsor: None.
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Factors associated with long-term survival in patients with early-onset and standard-onset
colorectal cancer.

Riya Jayesh Patel, Michael Lyudmer, Adel Chergui, Seda Serra Tolu, Devika Rao, Andreas Kaubisch, Jennifer W. Chuy,
Tarek N. Elrafei, Ana Acuna-Villaorduna, Sanjay Goel; Jacobi Medical Center, Bronx, NY; Albert Einstein College of Medicine,
Bronx, NY; Montefiore Medical Center, Bronx, NY; Memorial Sloan Kettering Cancer Center, Basking Ridge, NJ; Montefiore
Medical Center, Albert Einstein College of Medicine, Bronx, NY; Albert Einstein College of Medicine-Jacobi Medical Center,
New York, NY; Montefiore Medical Center/Albert Einstein College of Medicine, Bronx, NY

Background: Differences in incidence, clinical features, and survival between early-onset (EO) and
standard-onset (SO) colorectal cancer (CRC) are well-established. Factors associated with longer
survival have not been reported. We aim to determine clinical and treatment factors associated
with longer survival in patients (pts) with metastatic EO and SO CRC.Methods: Pts with metastatic
CRC diagnosed between 2010-2019 at two NYC hospitals were identified by tumor registry and
classified as EO (diagnosis at, 50 years) or SO (diagnosis at$ 50 years). Median overall survival
(OS) was calculated for each group using Kaplan Meier curves. Long-term survival was defined as
OS . 2 years (EO-CTC median OS). Data was collected by chart review and compared between
short vs long-term survivors in EO and SO CRC pts independently. Stata v15 was used for statistical
analysis. Results: Of 646 pts, 144 (22.3%) had EO and 502 (77.7%) had SO. High grade tumors
were more likely in EO (33.3% vs 24%, OR: 1.59, p = 0.04) than SO; whereas no differences were
seen in gender, sidedness, KRASmutation or chemotherapy. Biologics were used more frequently
in EO than SO (OR = 1.7; p = 0.008]. Median OS was 2.1 and 1.9 years in EO and SO. There were 53
(36.8%) and 175 (35.1%) long-term survivors in EO and SO groups. In pts with SO, metastasectomy,
irinotecan-based chemotherapy and use of biologics were significantly associated with long-term
survival, whereas metastasectomy was the only associated factor in pts with EO. Conclusions:
Metastatectomy was the only factor associated with longer survival in both EO and SO groups.
Other clinical/pathological and treatment-related factors associated with long-term survival
among SO-CRC were not associated with long-term survival among EO-CRC patients. Research
Sponsor: None.

N (%)
All

N = 646

EO-
Short
N = 91

EO-
Long
N = 53 p

SO-
Short

N = 324
SO-Long
N = 175 p

Male gender 302 (46.8) 47 (51.7) 19 (35.9) 0.07 143 (44.1) 92 (52.6) 0.07
NHB race 256 (39.6) 35 (44.9) 19 (39.6) 0.25 134 (45.3) 65 (40.1) 0.44
Left-sided 253 (76.2) 38 (70.4) 26 (83.9) 0.17 36 (26.5) 22 (20) 0.235
KRAS (n = 354) 167 (47.2) 20 (39.2) 19 (42.2) 0.76 59 (43.7) 41 (33.9) 0.108
Metastasectomy 67 (10.4) 7 (7.7) 13 (24.5) 0.005 15 (4.6) 32 (18.3) , 0.001
Oxa-based 274 (65.1) 47 (70.1) 26 (63.4) 0.47 128 (64.7) 71 (63.4) 0.83
Irino-based 177 (46.6) 28 (46.7) 16 (43.2) 0.74 69 (40.8) 64 (57.7) 0.006
Biologic 401 (62.1) 65 (71.4) 38 (71.7) 0.97 165 (50.9) 132 (75.43) , 0.001
Bevacizumab 354 (74.2) 57 (79.2) 37 (77.1) 0.79 144 (67.3) 115 (82.1) 0.002
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Evaluation of the ctDNA LUNAR-2 Test In an Average Patient Screening Episode (ECLIPSE).

Victoria M. Raymond, Linda Higashi, Enrique Marino, Kathryn Lang; Guardant Health, Inc., Redwood City, CA; Guardant Health,
Redwood City, CA

Background: Population-wide colorectal cancer (CRC) screening has been recommended by the
United States Preventive Task Force (USPSTF) since 2008. Despite multiple CRC screening
options, screening compliance rates have plateaued well below the 80% compliance goal set
by leading health organizations. Almost 1 in 3 Americans are non-compliant with screening
recommendations, citing reasons that screening is time consuming, unpleasant, and in the case
of colonoscopy, invasive. The potential exists for a blood-based CRC screening test with high
sensitivity and specificity to improve uptake and adherence to CRC screening.Methods: ECLIPSE
(Evaluation of the ctDNA LUNAR-2 Test In an Average Patient Screening Episode; NCT#
04136002) is a prospective, observational, multi-center study being conducted in the United
States. The primary objective is performance of a proprietary blood-based circulating tumor DNA
(ctDNA) test (LUNAR-2, Guardant Health, Redwood City, CA) developed to detect CRC in a screen-
relevant, average risk population as compared to colonoscopy reference. ECLIPSE involves
collection of whole blood prior to a standard of care screening colonoscopy and associated
preparation from 10,000 subjects. Eligibility criteria include average risk adults age 45-84 without
prior history of cancer, inflammatory bowel disease, or familial predisposition to CRC, and have not
received recent CRC screening. Primary outcomes are sensitivity of CRC detection and specificity
of advanced neoplasia (AN) detection. Health-related outcomes at one and two-years will be
collected as secondary endpoints to investigate the possibility of incidental non-CRC cases and
interval CRC cases that had not reached a clinical threshold for detection at time of colonoscopy.
Additional secondary objectives are positive predictive value and negative predictive value for AN
detection and sensitivity of advanced adenoma detection. Enrollment began in October 2019,
continues at over 130 sites nationwide, and is on track for the 24-month enrollment goal. Study
enrollment remained open despite the COVID-19 pandemic. Study features including mobile
phlebotomy and remote site monitoring were implemented. This contributed to successful study
execution during COVID-19, as demonstrated by the enrollment rebound observed as early as June
2020 which saw higher enrollment than prior months, even pre-COVID. Clinical trial information:
NCT# 04136002. Research Sponsor: Guardant Health.
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PULSE: A randomized phase II open label study of panitumumab rechallenge versus standard
therapy after progression on anti-EGFR therapy in patients with RAS wild-type metastatic
colorectal cancer (mCRC).

John H. Strickler, Fang-Shu Ou, Tanios S. Bekaii-Saab, Christine Megerdichian Parseghian, Andrea Cercek, Kimmie Ng,
Federico Augusto Sanchez, Sarah Bruggeman, Joseph J. Larson, Gene Grant Finley, Joleen M. Hubbard, Christina Wu,
Heinz-Josef Lenz, Scott Kopetz, Ryan Bruce Corcoran; Duke University Medical Center, Durham, NC; Mayo Clinic, Rochester,
MN; Division of Hematology/Oncology, Mayo Clinic, Phoenix, AZ; The University of Texas MD Anderson Cancer Center,
Houston, TX; Memorial Sloan Kettering Cancer Center, New York, NY; Dana-Farber Cancer Institute, Boston, MA; Aurora
Advanced Healthcare, Milwaukee, WI; Alle-Kiski Cancer Center, Natrona Heights, PA; Emory University, Atlanta, GA; USC Norris
Comprehensive Cancer Center, Los Angeles, CA; Massachusetts General Hospital, Boston, MA

Background: Patients with KRAS and NRAS (RAS) wild-type mCRC benefit from the epidermal
growth factor receptor (EGFR) monoclonal antibodies (Abs) panitumumab and cetuximab, but
nearly all patients experience resistance. Blood-based profiling of cell free DNA (cfDNA) can
identify genomic alterations that drive acquired EGFR Ab resistance. After discontinuation of anti-
EGFRAbs, acquired genomic alterations decay over time to undetectable levels. Some studies have
suggested clinical benefit from EGFR Ab rechallenge, but there is limited evidence that EGFR Ab
rechallenge improves survival compared to standard of care (SOC) therapies. We hypothesize that
cfDNA profiling will identify patients appropriate for panitumumab rechallenge, and that these
molecularly selected patients will have improved survival compared to current SOC therapies.
Methods: This is a randomized phase II, open label study designed to compare the overall survival
(OS) of panitumumab rechallenge versus SOC (investigator choice TAS-102 or regorafenib).
Secondary objectives include comparisons of progression free survival, objective response rate,
clinical benefit rate, and quality of life as measured by the linear analogue self-assessment (LASA)
questionnaire. Eligible patients have radiographically measurable KRAS, NRAS, and BRAF codon
600 wild-type mCRC based on tumor tissue testing, and must have experienced progression or
intolerance to treatment with a fluoropyrimidine, oxaliplatin, irinotecan, an anti-VEGF Ab, and an
anti-PD-1 Ab if the tumor has mismatch repair deficiency or is MSI-H. Progression after at least
4 months treatment with an anti-EGFR Ab is required. All patients must be enrolled in the
COLOMATE cfDNA screening protocol (NCT03765736) and meet molecular eligibility based on
Guardant360 cfDNA profiling (absence of amplification of ERBB2, KRAS, NRAS, andMET; absence
of mutations of BRAF, EGFR, ERBB2, KRAS, NRAS, and MET [mutant allele frequency . 0.5%]).
Greater than 90 days must have elapsed between the most recent treatment with an anti-EGFR Ab
and cfDNA profiling. Dosing for all study drugs is according to clinical SOC. 120 patients will be
randomized 1:1 to panitumumab rechallenge or SOC. With 83 OS events, this study will have 80%
power to detect an improvement in median OS from 6.5 to 10 months (HR=0.65; 1-sided a= 0.15).
This study began enrollment in 6/2020. Recruitment is ongoing at 16 sites in the Academic and
Community Cancer Research United (ACCRU) network (ACCRU-GI-1623). Clinical trial information:
NCT03992456. Research Sponsor: Amgen.
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A multicenter phase Ib/II study of DNA-PK inhibitor peposertib (M3814) in combination with
capecitabine and radiotherapy in patients with locally advanced rectal cancer.

Paul Bernard Romesser, Emma B. Holliday, Tony Philip, Rocio Garcia-Carbonero, Jaume Capdevila, Richard Tuli,
Barbara Sarholz, Mirjam Kuipers, Almudena Rodriguez, Ivan Diaz-Padilla, Eric David Miller; Memorial Sloan Kettering
Cancer Center, New York, NY; The University of Texas MD Anderson Cancer Center, Houston, TX; Northwell Health Cancer
Institute, Lake Success, NY; Hospital Universitario 12 de Octubre, Imas12, CNIO, UCM, Madrid, Spain; Vall d’Hebron University
Hospital and Vall d’Hebron Institute of Oncology (VHIO), Barcelona, Spain; Merck KGaA, Darmstadt, Germany; Merck S.L.U. (an
affiliate of Merck KGaA, Darmstadt, Germany), Madrid, Spain; Ares Trading S.A. (an affiliate of Merck KGaA, Darmstadt,
Germany), Eysins, Switzerland; The Ohio State University Comprehensive Cancer Center-James Cancer Hospital and Solove
Research Institute, Columbus, OH

Background: Perioperative radiotherapy and chemotherapy, followed by total mesorectal exci-
sion, is the standard of care for patients with locally advanced rectal cancer (LARC). However, 1/3
of these patients still develop distant metastases, indicating the need for more effective therapies.
In addition, strategies that increase pathological complete response rates are needed to enable
non-surgical management of LARC. DNA-dependent protein kinase (DNA-PK) regulates a key DNA
damage repair pathway for double-strand break repair. Peposertib (M3814), a potent, selective,
orally administered DNA-PK inhibitor, has been shown to potentiate the effect of ionizing radiation
in a human colon cancer xenograft model and several colon cancer cell lines. Peposertib is being
investigated in several different trials across multiple indications. This Phase Ib/II study
(NCT03770689) aims to evaluate the safety, tolerability, pharmacokinetics (PK), and efficacy
of the neoadjuvant treatment combination of peposertib, capecitabine, and radiotherapy (RT) in
patients with LARC. Methods: Patients aged $18 years with histologically confirmed and resect-
able Stage II/III rectal adenocarcinoma are eligible. Induction chemotherapy is permitted, but
residual disease must first be documented by MRI, digital rectal examination and endoscopy.
Patients who received other anticancer therapies or those with prior pelvic RT are excluded. At
open-label Phase Ib (open), 18–30 patients (n = 3 per cohort) will receive peposertib + capecitabine
(orally, 825mg/m2 twice daily [BID]) + RT (45–50.4 Gy), 5 days/week. Peposertib 50mg once daily
(QD) was the starting dose. Additional dose levels will range between 100─800 mg QD. Dose
escalation is determined by the safety monitoring committee and guided by a Bayesian 2-
parameter logistic regression model. At Phase II (planned), 150 patients will be randomized (1:1)
to receive oral capecitabine (825 mg/m2 BID) + RT (45–50 Gy), with either oral peposertib
(recommended phase II dose [RP2D] or placebo, QD for 5 days/week. Primary objectives are
to define a maximum tolerated dose and RP2D (Phase Ib), and to evaluate the efficacy of
peposertib + capecitabine + RT in terms of pathological/clinical complete response (Phase II).
Secondary objectives include assessment of antitumor activity (Phase Ib), quality of life outcomes
(Phase II), and PK of peposertib, and the safety and tolerability of the combination therapy (both
phases). To date, one patient has received peposertib 50mgQD, six patients peposertib 100mgQD,
three patients peposertib 150 mg QD, and three patients peposertib 250 mg QD. Clinical trial
information: NCT03770689. Research Sponsor: Merck KGaA, Darmstadt, Germany.
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BOLD-100-001 (TRIO039): A phase Ib dose-escalation study of BOLD-100 in combination with
FOLFOX chemotherapy in patients with advanced gastrointestinal solid tumors.

Grainne M. O’Kane, Jennifer L. Spratlin, Petr Kavan, Rachel Anne Goodwin, Elaine McWhirter, Darby Thompson,
Michelle Jones, Edward Russell McAllister, Andres Machado, Yasmin Lemmerick, Leticia Wilson, Jim Pankovich; Princess
Margaret Cancer Centre, Toronto, ON, Canada; Alberta Health Services, Edmonton, AB, Canada; McGill University, Montréal,
QC, Canada; National Cancer Institute of Canada Clinical Trials Group, The Ottawa Hospital, Ottawa, ON, Canada; Juravinski
Cancer Centre, McMaster University, Hamilton, ON, Canada; Emmes Canada, Vancouver, BC, Canada; Bold Therapeutics, Inc.,
Vancouver, BC, Canada; Bold Therapeutics Inc., Vancouver, BC, Canada; Translational Research in Oncology, Montevideo,
Uruguay; Translational Research in Oncology, Edmonton, AB, Canada; Bold Therapeutics Inc., Edmonton, AB, Canada

Background: Although most cancers are initially susceptible to existing anticancer therapies, over
time cancer cells develop resistance. BOLD-100 is a first-in-class therapy that targets the GRP78
pathway, a major regulator of cellular stress and resistance. This therapy suppresses drug
resistance, survival and proliferation by restraining stress-induced upregulation of GRP78 in
tumor cells, leading to inhibition of the cell survival response. BOLD-100 successfully completed a
Phase 1 monotherapy trial, with a manageable safety profile; it has demonstrated synergy in
established preclinical models in combination with a wide variety of anticancer therapies and
shown to restore sensitivity of drug-resistant cell lines. Methods: BOLD-100-001 is a multicenter,
prospective, two-stage, non-randomized Phase 1b dose escalation and expansion study of BOLD-
100 in combination with FOLFOX chemotherapy for selected advanced solid gastrointestinal (GI)
tumors: colorectal (CRC), pancreatic (PANC), gastric (GC) and bile duct cancers (BDC). Each patient
will receive BOLD-100 along with FOLFOX chemotherapy on Day 1 of each 14-day cycle. In the dose-
escalation phase (Part A), patients will be enrolled to determine the combination recommended
dose using a standard 3+3 design. In the dose-expansion phase (Part B), up to 80 patients with
selected GI tumors will be enrolled in 5 cohorts (comprising the 4 GI cancers referred) and treated
with BOLD-100 at the recommended dose and FOLFOX, until progressive disease or unacceptable
toxicity. In Part A dose-escalation, the primary objective is to assess the safety, tolerability and
maximum tolerated dose. The Part B dose-expansion will assess the efficacy (progression free
survival, overall survival and response rate), of FOLFOX chemotherapy plus BOLD-100. Secondary
objectives in Part A and B include the assessment of pharmacokinetic and pharmacodynamic
parameters and potential biomarkers predictive of efficacy. Eligible patients will have previously
treated histologically/cytologically confirmed metastatic/unresectable GI tumor (CRC, PANC, GC
or BDC), measurable disease per RECIST criteria, an ECOG performance score of 0 or 1, and
adequate organ function. In Part A, no formal statistical hypotheses will be tested; analysis of the
data will focus on comparisons of safety and dose-limiting toxicities between cohorts and only
descriptive methods will be used. In Part B, Bayesian modelling will be used to continually reassess
the efficacy endpoints: progression free survival, overall survival and objective response rates. The
study was opened for enrollment in August 2020; approximately 25-30 patients will be screened to
achieve up to 20 patients in Part A and up to 80 patients will be enrolled in Part B with a maximum
of 25 patients per arm. Clinical trial information: NCT04421820. Research Sponsor: Bold
therapeutics.
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KRYSTAL-2: A phase I/II trial of adagrasib (MRTX849) in combination with TNO155 in patients
with advanced solid tumors with KRAS G12C mutation.

Joshua K. Sabari, Haeseong Park, Anthony W. Tolcher, Sai-Hong Ignatius Ou, Edward B. Garon, Ben George, Pasi A. Janne,
Susan Elizabeth Moody, Eugene Y. Tan, Suman Kumar Sen, Dana Peters, Xiaohong Yan, James G Christensen, Andrew S. Chi,
Rebecca Suk Heist; Memorial Sloan Kettering Cancer Center, New York, NY; Washington University School of Medicine, St.
Louis, MO; NEXT Oncology, San Antonio, TX; Chao Family Comprehensive Cancer Center, University of California Irvine,
Orange, CA; David Geffen School of Medicine, University of California/TRIO-US Network, Los Angeles, CA; Froedtert & The
Medical College of Wisconsin, Milwaukee, WI; Dana-Farber Cancer Institute, Boston, MA; Dana Farber Cancer Inst, Boston, MA;
Novartis Pharmaceuticals Corporation, East Hanover, NJ; Mirati Therapeutics, Inc., San Diego, CA; NYU Langone Health, New
York, NY; Massachusetts General Hospital, Boston, MA

Background: KRAS is the most frequently mutated oncogene in cancer and a key mediator of the
RAS/MAPK signaling cascade that promotes cellular growth and proliferation. KRAS G12C tumor
mutations occur in approximately 14% of patients with lung adenocarcinoma and 3-4% of
colorectal adenocarinoma. SHP2 is a phosphatase that acts as a key mediator of signaling from
receptor tyrosine kinases (RTKs) to downstream RAS/MAPK pathways. Adagrasib (MRTX849) is a
specific small-molecule investigational inhibitor of KRAS G12C that covalently binds to and locks
mutant KRAS in its GDP-bound inactive form. Adagrasib has been optimized for a long half-life and
extensive tissue distribution to enable inhibition throughout the entire dosing interval. Preliminary
results from a Phase 1/2 study of adagrasib demonstrated promising antitumor activity and
tolerability across multiple KRAS G12C tumor types. TNO155 is a selective inhibitor of SHP2 with
demonstrated inhibition of RTK signaling and significant antitumor activity in preclinical models.
Preclinical studies have shown that resistance to KRAS G12C inhibition may be mediated by SHP2-
dependent feedback loops. Because KRAS G12C retains some level of cycling between GTP- and
GDP-bound states, KRAS G12C that is not bound by inhibitor can activate downstream signaling.
Active SHP2 functions to increase the active state of RAS proteins (including mutant KRAS) and
also increases ERK pathway activation. Therefore, the addition of TNO155 to adagrasib may
augment antitumor activity and overcome resistance by inhibiting cycling to GTP-bound KRAS
and/or through inhibition of feedback activation andmore comprehensively inhibiting downstream
ERK signaling. In KRAS G12C human tumor models, adagrasib combined with a SHP2 inhibitor
demonstrated greater activity compared to each agent alone. These data provide support for
clinical evaluation of this combination in KRAS G12C tumors.Methods: KRYSTAL-2 is amulticenter
Phase 1/2 study evaluating adagrasib and TNO155 in patients with advanced solid tumors
harboring a KRAS G12C mutation. Overall objectives of the trial include evaluating safety, toler-
ability, and PK. The Phase 1 portion will evaluate adagrasib and TNO155 utilizing amodified Toxicity
Probability Interval dose escalation design to identify maximum tolerated dose and recommended
Phase 2 dose. The Phase 2 portion utilizes a Simon’s optimal two-stage design to evaluate the
clinical activity of adagrasib with TNO155 in 2 cohorts of up to 108 patients—CRC (54 patients) and
NSCLC (54 patients). Efficacy endpoints include Objective Response Rate (RECIST 1.1), Duration of
Response (DOR), Progression-free Survival (PFS), and Overall Survival (OS). The study is currently
enrolling and patientswill receive study treatment until disease progression, unacceptable adverse
events, patient withdrawal, or death. Clinical trial information: NCT04330664. Research Sponsor:
Mirati Therapeutics, Inc.
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Conversion from unresectable to resectable liver metastases in real-world patients with liver-
only metastatic colorectal cancer (mCRC) treated with FOLFOXIRI plus bevacizumab: The
Conversion trial.

Shahid Ahmed, Deborah Anderson, Haji I. Chalchal, Lynn Dwernychuk, Dilip Gill, Josh Gitlin, Austin Hammond, Rani Kanthan,
Duc Le, June Lim, Rajan Rakheja, Nazmi Sari, Franco Vizeacoumar, Adnan Zaidi, Michael Moser; University of Saskatchewan,
Saskatoon, SK, Canada; Saskatchewan Cancer Agency, University of Saskatchewan, Saskatoon, SK, Canada; Allan Blair Cancer
Center, Regina, SK, Canada; Saskatchewan Cancer Agency, University of Saskatch, Saskatoon, SK, Canada; Department of
Surgery, University of Saskatchewan, Saskatoon, SK, Canada; Department of Community Health and Epidemiology,
University of Saskatchewan, Saskatoon, SK, Canada

Background: Patients with mCRC generally have a limited life expectancy, however, a small
number of patients with liver-only mCRC could be cured following metastasectomy. In highly
selected patients with mCRC, FOLFOXIRI (5FU, oxaliplatin, and irinotecan) plus bev results in high
response rates. However, very limited evidence is available about efficacy of this regimen in real-
world patients with liver-only mCRC. Furthermore, there is paucity of biomarkers that predict liver
metastasectomy in such patients. The current study aims a) to evaluate rate of conversion from
unresectable to resectable liver metastases in real-world patients with liver-only mCRC following
FOLFOXIRI-bev, b) to identify predictive markers including an early PET-FDG response that
correlate with curative surgery, & c) to determine disease control rate, overall survival, quality
of life, treatment toxicities, and cost-effectiveness of surgery.Methods: In this pragmatic phase 2
study, 37 patients with liver-only unresectable mCRC who are deemed eligible for FOLFOXIRI-bev
by their oncologist will be recruited at the two major cancer centers in Saskatchewan. Patients will
receive FOLFOXIRI-bev every two weeks for a total of 12 cycles and will undergo periodic imaging
tests. The resectability of livermetastaseswill be determined by amultidisciplinary team. For those
patients who are not able to undergo a curative surgery, a doublet chemotherapy regimen 6bev
will be continued at the discretion of treating oncologist. . The prognostic and predictive value of
mutations in specific genes involved in cell proliferation, cell death resistance, angiogenesis, and
invasion in colorectal cancer along with the relationship between the abundance and character-
istics of exRNA and conversion rate and survival will be assessed. Logistic regression and Cox
proportional analyses will be performed to assess correlation between an eight-week FDG-PET/CT
response to chemotherapy and other biomarkers and rate of removal of metastases and survival,
respectively. This pragmatic study will help to determine conversion rate in real-world patients
with FOLFOXIRI plus bev and role of early FDG-PET/CT scan response and other biomarkers in
predicting metastasectomy along with cost-effectiveness of this approach. Clinical trial informa-
tion: NCT03401294. Research Sponsor: Canadian Institute of Health Research (CIHR).
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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).

Van K. Morris, Greg Yothers, Scott Kopetz, Samuel A. Jacobs, Peter C. Lucas, Atif Iqbal, Patrick M Boland, Dustin A. Deming,
Aaron James Scott, Howard John Lim, Norman Wolmark, Thomas J. George; NRG Oncology, and UT-MD Anderson Cancer
Center, Houston, TX; NRG Oncology, and The University of Pittsburgh, Pittsburgh, PA; NRG Oncology and University of Texas
MD Anderson Cancer Ctr, Houston, TX; NRG Oncology, and the University of Pittsburgh, Pittsburgh, PA; NRG Oncology, and
University of Pittsburgh School of Medicine, Pittsburgh, PA; NRG Oncology, and Baylor College of Medicine, Houston, TX;
Rutgers Cancer Institute of New Jersey, and the Alliance, New Brunswick, NJ; University of Wisconsin Carbone Cancer
Center, and ECOG-ACRIN, Madison, WI; University of Arizona Cancer Center, and SWOG, Tucson, AZ; British Columbia Cancer
Vancouver, and CCTG Co-Chair, Vancouver, BC, Canada; NRG Oncology, and The University of Florida Health Cancer Center,
Gainesville, FL

Background: There are currently no validated predictive biomarkers for stage II resected colon
cancer (CC) after adjuvant chemotherapy. However, circulating tumor DNA (ctDNA) that is shed
into the bloodstream represents a highly specific and sensitive approach for identifying micro-
scopic 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 as a prognostic factor to assess 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
status may identify those who will benefit from adjuvant chemotherapy. Methods: In this pro-
spective 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 no adjuvant chemotherapy
will be randomized 1:1 into 2 arms:standard-of-care/observation (Arm A), or prospective testing for
ctDNA (Arm B). Postoperative blood will be analyzed for ctDNA with the GuardantHealth LUNAR
panel, 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 retrospectively 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 treatedwith 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 andmatched tumor and blood samples will be collected for
exploratory correlative research. The trial is actively accruing towards the phase II endpoint across
all US and Canadian cooperative groups. Support:U10-CA-180868, -180822; UG1CA-189867;
GuardantHealth. Clinical trial information: NCT04068103. Research Sponsor: U.S. National Insti-
tutes of HealthPharmaceutical/Biotech Company.
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Tepotinib plus cetuximab in patients (pts) with RAS/BRAF wild-type left-sided metastatic
colorectal cancer (mCRC) and acquired resistance to anti-EGFR antibody therapy due to MET
amplification (METamp).

Josep Tabernero, Eric Van Cutsem, Jana Prausová, Nicolas Isambert, Cindy Neuzillet, Salvatore Siena, Filippo Pietrantonio,
Stephen Falk, Zev A. Wainberg, Kanwal Pratap Singh Raghav, Nicole Campbell, Eva Liu, Regina Esser, Shaista Salim,
Frank Beier, Svenja Adrian, Elena Elez, Tanios S. Bekaii-Saab; Vall d’Hebron University Hospital and Institute of Oncology
(VIHO), Barcelona, Spain; University Hospital Gasthuisberg and University of Leuven, Leuven, Belgium; Dept. of Oncology
Faculty Hospital Motol, Prague, Czech Republic; CHU de Poitiers, Poitiers, France; Curie Institute, Saint Cloud, France; Azienda
Socio Sanitaria Territoriale Niguarda, Milan, Italy; Istituto Nazional Tumori Milano, Milan, Italy; Bristol Oncology Centre,
Bristol, United Kingdom; UCLA Medical Center–Santa Monica, Santa Monica, CA; MD Anderson Cancer Center, Houston, TX;
EMD Serono, A Division of EMD Inc., A Subsidiary of Merck KGaA, Darmstadt, Germany; Merck KGaA, Darmstadt, Germany; Vall
d’Hebron University Hospital, Vall d’Hebron Institute of Oncology (VHIO), Barcelona, Spain; Division of Hematology/
Oncology, Mayo Clinic, Phoenix, AZ

Background:METamp is a secondary, or co-driving, genetic change in pts with mCRC and acquired
resistance to anti-EGFR therapy, which can contribute to disease progression. In EGFR-resistant
pts with mCRC andMETamp, MET inhibition + an anti-EGFR agent could achieve disease control by
targeting emerging MET pathway activation andmaintaining EGFR pathway inhibition. Tepotinib is
an oral, once-daily, highly selective, potent MET tyrosine kinase inhibitor (TKI). Tepotinib + the
EGFR TKI gefitinib demonstrated improved outcomes in pts with EGFR-mutant METamp non-small
cell lung cancer and acquired EGFR TKI resistance vs chemotherapy (INSIGHT: NCT01982955). In
these pts, progression-free survival (PFS) was 16.6 vs 4.2 months (HR = 0.13; 90% CI: 0.04, 0.43)
and overall survival (OS) was 37.3 vs 13.1 months (HR = 0.08; 90% CI: 0.01, 0.51). In pts with mCRC
and acquired resistance to anti-EGFR antibody therapy due to METamp, tepotinib + anti-EGFR
antibody cetuximabmay be active and therefore provide an effective therapeutic option.Methods:
This Phase II, multicenter, single-arm, open-label study will assess preliminary antitumor activity,
safety and tolerability, and explore pharmacokinetic (PK) profiles of tepotinib + cetuximab in pts
with RAS/BRAFwild-type left-sidedmCRC and acquired resistance to anti-EGFR antibody-targeted
therapy due toMETamp. A safety run-in (6-12 pts) will evaluate the recommended Phase II dose of
tepotinib to be used in combination with cetuximab (endpoint:dose-limiting toxicities). Enrollment
is based on a confirmed advanced left-sided CRC diagnosis, with RAS/BRAFwild-type, documented
previous anti-EGFR therapy and acquired resistance on the most recent anti-EGFR antibody and
METamp confirmed by liquid and/or tissue biopsy. Pts must be$18 years old and have an Eastern
Cooperative Oncology Group performance status of 0/1 and normal organ function. The study will
screen sufficient pts to account for setting-specificMETamp heterogenicity. Approximately 42 pts
are planned to receive study treatment: ~22 in Cohort A (tepotinib second-line, outside US) and 20
in Cohort B (tepotinib $third-line, US only). Primary endpoint:investigator-assessed objective
response (RECIST 1.1). Secondary endpoints are investigator-assessed duration of response (DoR)
and PFS (RECIST 1.1), OS, tolerability and safety (NCI-CTCAE v5.0) and cetuximab immunogenicity
(measured by antidrug antibody assays at the start and end of treatment). Additional endpoints
include assessment of tepotinib and cetuximab PK profiles and expression of biomarkers of
resistance (from blood and/or tissue samples). Retrospective assessment of best overall response,
DoR and PFS by an independent review committee may be conducted. No formal statistical
hypothesis will be tested in this exploratory study. Clinical trial information: NCT04515394.
Research Sponsor: Merck KGaA, Darmstadt, Germany.
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ARC-9: Phase Ib/II study to evaluate etrumadenant (AB928)-based treatment combinations in
patients with metastatic colorectal cancer (mCRC).

Michael Cecchini, Kartik Krishnan, Nick Giafis, Jennifer Scott, Cheng Seok Quah, Johanna C. Bendell; Yale University, New
Haven, CT; Arcus Biosciences, Inc., Hayward, CA; Sarah Cannon, Nashville, TN

Background: ATP release from dying cancer cells in response to platinum-based chemotherapy
increases extracellular immunosuppressive adenosine, which binds and activates the A2a and A2b

receptors on immune cells. Adenosine-mediated signaling impairs activation, proliferation, and
cytotoxic activity of effector T cells, resulting in inhibition of antitumor activity. Concomitant
adenosine receptor blockade may therefore enhance the therapeutic efficacy of chemo/
immunotherapy regimens. Etrumadenant (AB928), the first clinical-stage, small-molecule, dual
adenosine receptor antagonist, is highly potent, pharmacodynamically active, and has been well
tolerated in dose escalation studies as monotherapy or combined with chemo/immunotherapy.
Recently, results were reported for the ARC-3 phase 1/1b study of etrumadenant + modified 5-
fluorouracil + oxaliplatin (mFOLFOX-6) in patients (pts) with mCRC. In this study, etrumadenant +
mFOLFOX-6 was well tolerated without significant additive toxicity. Disease control was observed
in patients with RAS/BRAFmutated mCRC, as well as 3L+ disease previously treated with FOLFOX
and/or FOLFIRI (PR and/or SD .4 mo). Due to deep responses in 1L-3L+ pts, 6 pts had the
opportunity to pursue surgery and radiotherapywith curative intent. The encouraging results from
ARC-3 warrant further evaluation of etrumadenant-based combination therapy for mCRC.
Methods: ARC-9 is a phase 1b/2, multicohort, open-label, randomized platform study designed
to evaluate safety and clinical activity of etrumadenant (150 mg orally once daily [QD]) in
combination with standard-of-care (SOC) regimens or novel therapeutics in pts withmCRC (Table).
Cohort eligibility is based on prior anticancer treatment history. Pts enrolled in Cohorts A and Bwill
be randomized (2:1) into the experimental vs SOC arms. Cohort C consists of a single arm to allow
inclusion of novel agents as they become available with built in early stopping rules for futility. Pts
who progress on the SOC arm of Cohort A can enroll in Cohort B; pts who progress on the SOC arm
of Cohort B can crossover to the experimental arm. Primary endpoints across cohorts are shown in
Table. Safety monitoring will occur throughout the trial, disease assessments will occur every
8 weeks, and correlative study pre- and on-treatment biopsies will be performed. Research
Sponsor: Arcus Biosciences, Inc.

ARC-9 study design.

Cohort Line of Therapy Arms
1⁰

Endpoints

A 2L, post-FOLFOX or FOLFIRI Experimental: Etruma + mFOLFOX-6 + Zim6
Beva

PFS

SOC: FOLFOX + Beva

B 3L,
post-FOLFOX and/or

FOLFIRI

Experimental: Etruma + mFOLFOX-6 + Zim6
Beva

PFS, OS

SOC: Regorafenib
C . 3L Experimental: Etruma + Zim + novel agent ORR
a Administered if Bev is not contraindicated. Bev, bevacizumab; Etruma, etrumadenant; IRI,
irinotecan; L, line; ORR, objective response rate; OS, overall survival; PFS, progression-free survival
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A phaseⅠ/Ⅱa clinical study of cetuximab combined with fruquintinib in the third-line treatment
of RAS/BRAF wild-type colorectal cancer.

Yong Li, Yan-chun Qu, Yufeng Liu, Yi-hong Liu, Yan-juan Zhu, Yongsong Ye, Xian Chen, Xin Qu, Li-rong Liu, Wenzhu Li,
Fangfang Hou, Haibo Zhang; Traditional Chinese Medicine Hospital of Guangdong Province, Guangzhou, China; Guangdong
Provincial Hospital of Chinese Medicine, Guangzhou, China; Guangzhou University of Chinese Medicine, Guangzhou, China;
Department of radiology, Guangdong Provincial Hospital of Chinese Medicine, Guangzhou, China; Department of Oncology,
Guangdong Provincial Hospital of Chinese Medicine, Guangzhou, China

Background: The standard third-line treatment of mCRC is regofenib, fruquintinib or TAS-102.
However, the efficacy was not satisfied. Because VEGF and EGFR share the downstream signal
pathway, targeting these two pathways may have synergistic efficacy. Preclinical studies have
confirmed the effect of the combination of regorafenib and cetuximab. The subsequent phase Ⅰb
study in advanced cancer showed the combination is effective. Fruquintinib is the same anti-VEGF
drugs and was approved in China. Our department has treated one patient of advanced colorectal
cancer, no standard regimen after third-line treatment. The efficacy is SD and PFS time exceeded
6 months. Therefore this study explores the safety and efficacy of fruquintinib combined with
cetuximab. Methods: This is a single-center, non-random, prospective, open exploratory study.
Eligible pts were diagnosed as advanced RAS/BRAF wild-type colorectal cancer and had received
at least two prior regimens of standard therapies. The purpose of phase Ⅰ is to confirm the safety
and the appropriate dose of fruquintinib combined with cetuximab. The phase Ⅱa investigate the
safety and the efficacy of fruquintinib combined with cetuximab. Phase I: The dose of cetuximab is
500mg/m2 every two weeks which is clinically tolerable, so the dose need not be adjusted.
fruquintinib is taken once daily for the first 21 days of each 28-day cycle and the dose adjustment is
required due to the side effects. The standard dose of fruquintinib is 5mg/d, but the side effects are
serious. The dose of 3mg/d is the minimum effective dose, therefore the initial dose of fruquintinib
starts from 4mg, and three patients are enrolled. If DLT appeared in less than three patients, the
dose elevated to 5mg/d. Three patients were enrolled in the 5mg/d dose group. If DLT appeared in
less than three patients, the right dose of fruquintinib was 5mg/d. If DLT appeared in all three
patients of the 5mg/d, fruquintinib was declined to 4mg/d combined with cetuximab to carry out a
phase Ⅱa study. Fruquintinib initial dose is 4mg/d. If DLT was present in all three patients, the dose
was reduced to 3mg/d. The standard dose of fruquintinib (3mg/d) was determined to be MDT, and
the subsequent phase Ⅱa study was conducted by giving fruquintinib 3mg/d. The phase Ⅱa study is
cetuximab 500mg/m2 biweekly combined with fruquintinib according to the confirmed dose in
phase Ⅰ, taking it once daily for the first 21 days of each 28-day cycle. The number of cases is
20.Response assessment via CT/MRI is to be done q8 wks (RECIST 1.1). Continue until disease
progression or unacceptable toxicity. The primary objective is to estimate safety, grade 3/4
adverse, and DLT. Secondary objectives include ORR, PFS, and OS. Final analysis to be done 6 mo
after enrollment of the final pt. Clinical trial information: ChiCTR2000038227. Research Sponsor:
None.
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Platform trial of BI 754091, an anti-PD-1 antibody, in patients with previously treated advanced
solid tumors: Combination with BI 836880, a VEGF/Ang2-blocking nanobody.

Maen A. Hussein, Johanna C. Bendell, Hendrik-Tobias Arkenau, Quincy S. Chu, Aaron Richard Hansen, Damijan Erzen,
Zhichao Sun, Anthony Lucarelli, Ivor John Percent; Florida Cancer Specialists, Lady Lake, FL and Sarah Cannon Research
Institute, Nashville, TN; Sarah Cannon Research Institute and Tennessee Oncology, Nashville, TN; Sarah Cannon Research
Institute, London and University College London Cancer Institute, London, United Kingdom; Cross Cancer Institute,
University of Alberta, Edmonton, AB, Canada; Princess Margaret Cancer Centre, Toronto, ON, Canada; Boehringer Ingelheim
GmbH, Ingelheim, Germany; Boehringer Ingelheim Pharmaceuticals, Inc., Ridgefield, CT; Florida Cancer Specialists, Port
Charlotte, FL

Background: Combining anti-programmed cell death protein 1 (PD-1) antibodies with other
immuno-modulatory or targeted therapies may improve outcomes. NCT03697304 is an open-
label, Phase II, platform trial assessing BI 754091, an anti-PD-1 antibody, combined with other
agents. Here, we describe Module C in which BI 754091 will be combined with BI 836880, a
humanized bispecific nanobody, that targets vascular endothelial growth factor (VEGF) and
angiopoietin2 (Ang2). VEGF and Ang2 play key roles in tumor angiogenesis and have an immu-
nosuppressive effect in the tumor microenvironment. Combining anti-VEGF/Ang2 with an anti-PD-
1 therapy promotes an immunopermissive state supportive of T-cell-mediated tumor cell death.
Methods: Patients are being enrolled in 5 cohorts: 1) locally advanced/metastatic gastric or
gastroesophageal adenocarcinoma with$1 prior treatment (anti-PD-[L]1 näıve); 2) any advanced/
metastatic solid tumor (excluding NSCLC and melanoma) with prior anti-PD-(L)1 treatment, which
progressed after achieving at least stable disease (SD) for 4 months; 3) advanced/metastatic solid
tumors with no benefit from prior anti-PD-(L)1 treatment (SD ,4 months); 4) locally advanced/
metastatic microsatellite stable (MSS) colorectal cancer with $1 prior treatment (anti-PD-[L]1
näıve); 5) advanced MSS andmismatch-repair proficient endometrial carcinoma which progressed
following 1 line of chemotherapy (anti-PD-[L]1 näıve). Patients will receive BI 836880 (720 mg
every 3 weeks [Q3W] intravenously [IV]) and BI 754091 (240 mg Q3W IV). Treatment will continue
until progressive disease, unacceptable toxicity, consent withdrawal, or for a maximum of 1 year
(treatmentmay be extended in case of clinical benefit). The primary endpoint is objective response
(OR; complete or partial response per RECIST v1.1 as assessed by the investigator). Secondary
endpoints are duration of OR, disease control and progression-free survival. Safety will also be
assessed. Approximately 30 patients will be enrolled per cohort at sites in North America and the
United Kingdom. Clinical trial information: NCT03697304. Research Sponsor: Boehringer
Ingelheim.
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MOUNTAINEER:open-label, phase II study of tucatinib combined with trastuzumab for HER2-
positive metastatic colorectal cancer (SGNTUC-017, trial in progress).

John H. Strickler, Kimmie Ng, Andrea Cercek, Christos Fountzilas, Federico Augusto Sanchez, Joleen M. Hubbard,
Christina Wu, Salvatore Siena, Josep Tabernero, Eric Van Cutsem, Adel Kardosh, Anwaar Saeed, Thierry Andre,
Michael Stecher, Maria Corinna Palanca-Wessels, Tanios S. Bekaii-Saab; Duke University Medical Center, Durham, NC;
Dana-Farber Cancer Institute, Boston, MA; Memorial Sloan Kettering Cancer Center, New York, NY; Roswell Park Compre-
hensive Cancer Center, Buffalo, NY; Aurora Advanced Healthcare, Milwaukee, WI; Mayo Clinic, Rochester, MN; Emory
University, Atlanta, GA; Azienda Socio Sanitaria Territoriale Niguarda, Milan, Italy; Vall d’Hebron University Hospital and
Institute of Oncology (VIHO), Barcelona, Spain; University Hospital Gasthuisberg and University of Leuven, Leuven, Belgium;
Oregon Health & Science University, Portland, OR; University of Kansas Medical Center, Kansas City, KS; Sorbonne Université
and Hôpital Saint Antoine, Paris, France; Seattle Genetics, Inc., Bothell, WA; Fred Hutchinson Cancer Rsrch Ctr, Seattle, WA;
Division of Hematology/Oncology, Mayo Clinic, Phoenix, AZ

Background: The clinical benefit of approved therapies in patients (pts) with metastatic colorectal
cancer (mCRC) who progress on first- and second-line chemotherapy (FOLFOX and FOLFIRI) is
limited. In pts with chemotherapy-refractory RAS wild type mCRC, antibodies targeting EGFR
offer amonotherapy response rate of approximately 20% and a progression-free survival (PFS) of
4 months (Price 2014). HER2 is a validated target in gastric and breast cancers, with HER2
amplification occurring in ~3–5% of pts with mCRC. Tucatinib (TUC), recently approved for HER2+
metastatic breast cancer, is a tyrosine kinase inhibitor (TKI) highly selective for HER2 with minimal
inhibition of EGFR. In pt-derived xenograft models of HER2+ mCRC, the combination of TUC +
trastuzumab (TRAS) showed significantly greater antitumor activity compared with either agent
alone (Kulukian 2020). The MOUNTAINEER trial was initiated to evaluate the efficacy and safety of
TUC in combinationwith TRAS in ptswith HER2+RASwild-typemCRC. Interim analysis of the initial
26 pts enrolled in MOUNTAINEER demonstrated an objective response rate (ORR) of 52.2% (12
partial responses [PRs] in 23 evaluable pts), median duration of response of 10.4 months, with a
median PFS of 8.1 months and amedian overall survival (OS) of 18.7 months (Strickler 2019). Based
on these results, the trial was expanded to enable better estimation of ORR and safety. Methods:
MOUNTAINEER (NCT03043313) is an open-label, pivotal phase 2 trial that initially consisted of a
single cohort of up to 45 pts (Cohort A) treated with TUC (300 mg BID) and TRAS (8 mg/kg IV
followed by 6 mg/kg IV every 3 weeks). The trial was expanded to include an additional 70 pts
randomized 4:3 into 2 cohorts: Cohort B (N = 40) who will receive TUC + TRAS, and Cohort C (N =
30) who will receive TUC monotherapy. Pts in Cohort C will be treated with TUC (300 mg orally
twice daily) with the option to crossover to TUC + TRAS if an objective response is not achieved by
12 weeks, or if progressive disease develops at any time. Eligible pts have RASwild-type and HER2+
mCRC, and must have previously received regimens that include fluoropyrimidines, oxaliplatin,
irinotecan, anti-VEGF therapy, and an anti-PD-1 if the tumor has dMMR proteins or is MSI-H. Pts who
have received prior HER2-directed therapies are not eligible. Additionally, pts must have mea-
surable disease and ECOG PS of 0 to 2. The primary endpoint of this trial is confirmed ORR (per
RECIST v1.1) in Cohorts A + B as assessed by blinded independent central review. Secondary
endpoints include duration of response, PFS, OS, and safety and tolerability. Enrollment is ongoing
in the US and planned for the EU. Clinical trial information: NCT03043313. Research Sponsor:
Seattle Genetics, Inc.
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FRESCO-2: A global phase III study of the efficacy and safety of fruquintinib in patients (pts)
with metastatic colorectal cancer (mCRC).

Arvind Dasari, James C. Yao, Alberto F. Sobrero, Takayuki Yoshino, William R. Schelman, Shivani Nanda, Caly Chien,
Su-Fen Pu, Marek K. Kania, Josep Tabernero, Cathy Eng; The University of Texas MD Anderson Cancer Center, Houston, TX;
IRCCS Ospedale Policlinico San Martino, Genova, Italy; National Cancer Center Hospital East, Kashiwa, Japan; Hutchison
MediPharma International Inc, Florham Park, NJ; Vall d’Hebron University Hospital and Institute of Oncology (VIHO),
Barcelona, Spain; Vanderbilt-Ingram Cancer Center, Nashville, TN

Background: Pts with mCRC have limited treatment options following progression on standard
therapies. Current standard of care (SOC) after pts progress on trifluridine/tipiracil (TAS-102) or
regorafenib is re-challenge with previous systemic treatments, enrollment in a clinical trial, or best
supportive care (BSC). Fruquintinib (Elunate) is a novel, highly selective, vascular endothelial
growth factor (VEGF) receptor (VEGFR)-1, -2, and -3 tyrosine kinase inhibitor (TKI) (Cancer Biol
Ther 2014;15:1635-1645). Fruquintinib is approved in China to treat pts with mCRC who received or
are intolerant to fluoropyrimidine-, oxaliplatin-, and irinotecan-based chemotherapy, anti-VEGF
therapy, and, ifRASwild type, anti-epidermal growth factor receptor (EGFR) therapy. Approval was
based on results of the phase 3 FRESCO study (2013-013-00CH1; NCT02314819; JAMA 2018;319:
2486-2496), in which fruquintinib 5 mg daily (QD), 3 weeks on, 1 week off (3 on/1 off), significantly
improved overall survival (OS) in pts with mCRC in the 3rd-line+ setting when compared to placebo
(median OS 9.3 months [mo] versus 6.6 mo; hazard ratio [HR] 0.65; p , .001). Progression-free
survival (PFS) was also superior (median PFS 3.7 mo versus 1.8 mo; HR 0.26; p , .001). The
toxicities of fruquintinib were consistent with those of other VEGF TKIs and were manageable. At
the time FRESCO was conducted in China, SOC for pts with mCRC differed from that in the US, EU,
and Japan. We describe here a global phase 3 study (FRESCO-2; 2019-013-GLOB1; NCT04322539)
being conducted to investigate fruquintinib’s efficacy and safety in pts with refractorymCRC and a
treatment profile representative of the global SOC. Methods: FRESCO-2 is a randomized, double-
blind, placebo-controlled study to compare fruquintinib + BSC to placebo + BSC. Key inclusion
criteria are progression on or intolerance to treatment with TAS-102 and/or regorafenib; previous
treatment with standard approved therapies including chemotherapy, anti-VEGF therapy, and, if
RAS wild type, anti-EGFR therapy. Prior therapy with immune checkpoint or BRAF inhibitors is
required for pts with corresponding tumor alterations. Pts (~522) will be randomized 2:1 to receive
either fruquintinib 5 mg orally (PO) QD + BSC or placebo 5 mg PO QD + BSC, with a 3 on/1 off
schedule. Randomization will be stratified by prior therapy, RAS status, and duration of metastatic
disease. The primary endpoint is OS; secondary endpoints include PFS, disease control rate,
objective response rate, duration of response, and safety. Final OS analyses will be performed
when 364 OS events are observed; futility analysis will be conducted with 1/3 (121) OS events. If
enrichment of post-regorafenib pts occurs, enrollment to that strata will be capped at approx-
imately 262. FRESCO-2 will be activated in the US, EU, and Japan; global enrollment is anticipated
over 13 mo. Clinical trial information: NCT04322539. Research Sponsor: Hutchison MediPharma
Limited.
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A phase Ib/II study of the polo-like kinase 1 (PLK1) inhibitor, onvansertib, in combination with
FOLFIRI and bevacizumab for second-line treatment of patients with KRAS-mutated metastatic
colorectal Cancer (mCRC).

Daniel H. Ahn, Maya Ridinger, Mark Erlander, Tanios S. Bekaii-Saab, Heinz-Josef Lenz; Ohio State University Arthur G. James
Cancer Hospital and Richard J. Solove Research Institute, Columbus, OH; Cardiff Oncology, San Diego, CA; Division of
Hematology/Oncology, Mayo Clinic, Phoenix, AZ; USC Norris Comprehensive Cancer Center, Los Angeles, CA

Background: Chemotherapy in combination with targeted agents are standard-of-care options for
patients for mCRC with response rates . 50% in first line. In the second line setting, efficacy of
chemotherapy and targeted agents are much lower with response rates of 5% for FOLFIRI (5-
fluorouracil, leucovorin, irinotecan) + bevacizumab (anti-VEGF). New treatment options are ur-
gently needed in particular for the 50 % of patients harboring a KRAS mutation. PLK1 is a serine/
threonine kinase, master regulator of the mitotic checkpoint and cell division. PLK1 is overex-
pressed in CRC and its overexpression is associated with poor prognostic. A genome wide RNAi
screen identified PLK1 as a synthetic lethal target in KRAS mutant CRC cells, inducing cell cycle
arrest and apoptosis upon inhibition. Onvansertib is an oral, highly selective PLK1 inhibitor that
demonstrates single agent and synergistic activity with irinotecan and 5-FU in preclinical CRC
models. Additionally, KRAS mutated versus wild-type cells showed higher sensitivity to onvan-
sertib. PLK1 inhibition is a potential target in KRAS-mutated mCRC, and the combination of
onvansertib + FOLFIRI + bevacizumab may provide a new second-line treatment option.Methods:
The primary objective of this single-arm Phase 1b/2 study is to assess the safety and preliminary
efficacy of onvansertib in combination with FOLFIRI and bevacizumab in the second line setting for
KRAS-mutatedmCRCpatients. For the Phase 1b segment, a standard 3 + 3 dose-escalation design is
used to determine the maximum tolerated dose or recommended phase 2 dose (RP2D) of
onvansertib. As of September 15th 2020, the first two dose levels have been cleared for safety
and the third is enrolling. Efficacy will be determined by objective response rate (ORR) according to
RECIST v1.1 (primary endpoint), progression-free survival and reduction in KRAS allelic burden in
liquid biopsies (secondary endpoints). Biomarker analyses include genomic profiling of circulating
tumor DNA genomic to evaluate altered pathways that correlate with patient clinical response.
Based on a one-sided one sample log-rank test with 10% Type I error, there will be at least 90%
power to detect an improvement in ORR from 5% to 20% with 32 patients. Clinical trial infor-
mation: NCT03829410. Research Sponsor: Cardiff Oncology.
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Olaparib 6 bevacizumab versus bevacizumab + fluorouracil in patients with unresectable or
metastatic colorectal cancer not progressing on first-line FOLFOX + bevacizumab: Phase III
LYNK-003 study.

Carlos Alberto Mayo, Ellen B. Gurary, Patricia Marinello; Merck & Co., Inc., Kenilworth, NJ

Background: Patients with metastatic colorectal cancer (CRC) often receive intensive platinum-
based regimens, such as FOLFOX (fluorouracil [5-FU], leucovorin, oxaliplatin), as first-line (1L)
therapy. For patients who do not progress during 1L platinum-based induction therapy, mainte-
nance with a less intensive regimen can enhance clinical benefit and reduce toxicity. The CAIRO3
study showed a progression-free survival (PFS) benefit and a trend toward overall survival (OS)
benefit in patients who received maintenance treatment with a fluoropyrimidine and bevacizumab
versus observation following induction treatment of six cycles of platinum-based therapy. Olaparib
is an oral PARP inhibitor that has efficacy in platinum-sensitive cancers. The randomized, open-
label, phase 3 LYNK-003 trial will investigate the efficacy and safety of olaparib, alone or with
bevacizumab, compared with bevacizumab plus 5-FU in advanced CRC that has not progressed
during 1L induction treatment with FOLFOX plus bevacizumab.Methods: Patients aged$18 years
with histologically confirmed metastatic or unresectable CRC that has not progressed after 1L
induction of$6 cycles of FOLFOX plus bevacizumab and who can no longer tolerate oxaliplatin are
eligible. Patients must have an ECOG performance status of 0-1, adequate organ function, and
provide tumor tissue for biomarker analysis. Patients will be randomly assigned 1:1:1 to olaparib
300mg twice-daily (BID), olaparib 300mg BID plus bevacizumab 5mg/kg every 2 weeks (Q2W), or
bevacizumab 5 mg/kg Q2W plus 5-FU 2400 mg/m2 over 46-48 hours Q2W. Randomization will be
stratified by response to prior FOLFOX plus bevacizumab (stable disease vs partial response/
complete response), mutation status (BRAFmut and/orRasmut vsBRAFwt plusRaswt), and number of
prior FOLFOX plus bevacizumab cycles (6-8 vs. 8 cycles). Responsewill be assessed by computed
tomography or contrast-enhanced magnetic resonance imaging per RECIST 1.1 by blinded inde-
pendent central review (BICR) every 8 weeks for the first 12 months and every 12 weeks thereafter.
Treatment will continue until documented disease progression, unacceptable toxicity, investiga-
tor’s decision to discontinue, or patient withdrawal. The primary endpoint is PFS per RECIST 1.1 by
BICR. Secondary endpoints are OS, objective response rate, duration of response, and safety.
Approximately 525 patientswill be enrolled. Currently, patients are being enrolled at 18 locations in
4 countries. Clinical trial information: NCT04456699. Research Sponsor: Merck Sharp & Dohme
Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.
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An open-label, phase II study of patritumab deruxtecan (HER3-DXd, U3-1402) in patients (pts)
with previously treated advanced/metastatic colorectal cancer (CRC).

Kanwal Pratap Singh Raghav, Takayuki Yoshino, Hiroya Taniguchi, Sabine Tejpar, Arndt Vogel, Zev A. Wainberg,
Kensei Yamaguchi, Masayuki Kanai, Yali Liu, Sabeen Mekan, Geetha Pudussery, Yang Qiu, Scott Kopetz; The University
of Texas MD Anderson Cancer Center, Houston, TX; National Cancer Center Hospital East, Kashiwa, Japan; Department of
Gastroenterology and Gastrointestinal Oncology, National Cancer Center Hospital East, Kashiwa, Japan; University Hospital
Leuven, Leuven, Belgium; Hannover Medical School, Hannover, Germany; UCLA Medical Center - Cancer Care - Santa Monica,
Los Angeles, CA; The Cancer Institute Hospital of the Japanese Foundation for Cancer Research, Tokyo, Japan; Daiichi
Sankyo, Inc., Basking Ridge, NJ

Background: Patritumab deruxtecan (HER3-DXd; U3-1402) is a novel, investigational antibody
drug conjugate comprising an anti-HER3 monoclonal antibody, a tetrapeptide-based linker, and a
topoisomerase I inhibitor payload. Ongoing clinical trials of HER3-DXd in pts withmetastatic breast
cancer or non-small cell lung cancer have shown promising clinical activity and acceptable safety.
HER3 (human epidermal growth receptor 3), a member of the tyrosine kinase receptor family, is
overexpressed in most CRC tumors and associated with an adverse prognosis. Significant tumor
regressionwith HER3-DXd has been observed in CRCmurine xenograftmodels, regardless ofKRAS
mutation status. Here we introduce the design of a phase 2 study (U31402-A-U202) that is
evaluating HER3-DXd in previously treated pts with advanced/metastatic CRC. Methods:
U31402-A-U202 (NCT04479436) is an open-label, multicenter phase 2 study that will enroll 80
pts in the USA, Europe and Asia. Pts are enrolled who are aged $ 18 years with advanced/
metastatic colorectal adenocarcinoma that is resistant/refractory/intolerant to $ 2 prior lines of
therapy including a fluoropyrimidine, irinotecan, a platinum agent, an anti-EGFR agent (if clinically
indicated), an anti-VEGF agent (unless contraindicated [CI]), and an immune checkpoint inhibitor
(unless CI) for microsatellite instability-high CRC. Pts with current/previous interstitial lung
disease or clinically severe pulmonary compromise are excluded. Archival tumor biopsy and
pre-treatment tumor biopsy are collected from all pts at screening, with HER3 protein expression
measured by immunohistochemistry (IHC). In part 1, results of the HER3 IHC assay from the pre-
treatment tumor biopsy are used to assign pts into 1 of 2 cohorts (C). C1: HER3 high (IHC 3+, 2+), n =
24; C2: HER3 low/negative (IHC 1+, 0), n = 12. Pts receive 5.6mg/kg HER3-DXd IV every 3 weeks. An
interim futility analysis will be conducted separately for C1 and C2 and will determine enrollment in
part 2, with 2 potential scenarios: enrollment continues irrespective of HER3 IHC status, or
enrollment continues in HER3 high pts only. The primary objective is the evaluation of the
antitumor activity of HER3-DXd as measured by objective response rate (ORR) (assessed by BICR
according to RECIST v1.1). ORR will be summarized with the 2-sided 95% confidence interval.
Secondary objectives include the evaluation of efficacy as measured by ORR (assessed by
investigator according to RECIST v1.1), duration of response, time to tumor response, disease
control rate, progression-free survival (assessed by investigator and BICR according to RECIST
v1.1), overall survival, safety and tolerability, HER3 protein expression in tumor tissue and rela-
tionship with efficacy, and pharmacokinetic properties. Clinical trial information: NCT04479436.
Research Sponsor: Daiichi Sankyo.
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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).

Michael J. Overman, Greg Yothers, Samuel A. Jacobs, Hanna Kelly Sanoff, Deirdre Jill Cohen, Katherine A Guthrie,
Norah Lynn Henry, Patricia A. Ganz, Scott Kopetz, Peter C. Lucas, Charles David Blanke, Norman Wolmark,
Howard S. Hochster, Thomas J. George, Caio Max Sao Pedro Rocha Lima; University of Texas MD Anderson Cancer Center,
and SWOG, Houston, TX; NRG Oncology, and The University of Pittsburgh, Pittsburgh, PA; NSABP Foundation, Inc., Pittsburgh,
PA; University of North Carolina at Chapel Hill, Lineberger Comprehensive Cancer Center, and Alliance, Chapel Hill, NC;
Perlmutter Cancer Center, NYU Langone Health (previous), Tisch Cancer Institute School of Medicine at Mount Sinai, and
ECOG-ACRIN, New York, NY; Fred Hutchinson Cancer Research Center, and SWOG Statistics and Data Management Center,
Seattle, WA; University of Michigan Rogel Cancer Center, and SWOG, Ann Arbor, MI; NRG Oncology, and The UCLA Jonsson
Comprehensive Cancer Center at UCLA, Los Angeles, CA; NRG Oncology and University of Texas MD Anderson Cancer Ctr,
Houston, TX; NRG Oncology, and University of Pittsburgh School of Medicine, Pittsburgh, PA; Oregon Health & Science
University and SWOG, Portland, OR; Rutgers Cancer Institute, New Brunswick, NJ; NRG Oncology, and The University of Florida
Health Cancer Center, Gainesville, FL; NRG Oncology, and Wake Forest University Baptist Medical Center, Winston-Salem, NC

Background:Despite activity of programmed cell death-1 (PD-1) pathway inhibition in dMMR/MSI-H
mCRC, approximately one-third of patients demonstrate progressive disease as best response to
anti-PD1 monotherapy. Preclinical models have demonstrated synergistic interactions between
FOLFOX, anti-VEGF, and anti-PD-1. We hypothesize that the dMMR/MSI-H mCRC subset may be
more effectively targeted by the combination of PD-1 pathway blockade and mFOLFOX6/
bevacizumab (bev) rather than with anti-PD-1 therapy (atezo) alone. Methods: Initially a three-
arm study, themFOLFOX6/bev armwas closed to new enrollment on 6-4-20 due to emerging data;
the redesigned COMMIT is a prospective phase III open-label trial that will randomize (1:1) mCRC
dMMR/MSI-H pts (N=211) to either atezo monotherapy or mFOLFOX6/bev+atezo combination.
Stratification factors include BRAFV600E status, metastatic site, and prior adjuvant CRC therapy.
Primary endpoint is progression-free survival (PFS) as assessed by site investigator. Secondary
endpoints include OS, objective response 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 assay (MLH1/MSH2/MSH6/PMS2) or MSI-H by local CLIA-certified PCR or
NGS panel; andmeasurable disease per RECIST. Support: U10CA180868, -180822, -180888, -180819,
UG1CA189867, U24CA196067; Genentech, Inc. Clinical trial information: NCT02997228. Research
Sponsor: U.S. National Institutes of Health, Pharmaceutical/Biotech Company.

© 2021 American Society of Clinical Oncology. Visit gicasym.org and search by abstract for disclosure information.

COLORECTAL CANCER

http://clinicaltrials.gov/show/NCT02997228
http://gicasym.org

