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Final results from a phase II study of infigratinib (BGJ398), an FGFR-selective tyrosine kinase
inhibitor, in patients with previously treated advanced cholangiocarcinoma harboring an FGFR2
gene fusion or rearrangement.

Milind M. Javle, Sameek Roychowdhury, Robin Kate Kelley, Saeed Sadeghi, Teresa Macarulla, Dirk Thomas Waldschmidt,
Lipika Goyal, Ivan Borbath, Anthony B. El-Khoueiry, Wei-Peng Yong, Philip Agop Philip, Michael Bitzer, Suebpong Tanasanvimon,
Ai Li, Amit Pande, Stacie Peacock Shepherd, Susan Moran, Ghassan K. Abou-Alfa; MD Anderson Cancer Center, Houston, TX; Ohio
State Comprehensive Cancer Center/James Cancer Hospital, Columbus, OH; University of California, San Francisco, CA; David
Geffen School of Medicine at UCLA, Santa Monica, CA; Hospital Vall d’Hebron, Barcelona, Spain; Klinikum der Universitaet zu
Köln, Köln, Germany; Massachusetts General Hospital, Boston, MA; Cliniques Universitaires St Luc, Brussels, Belgium; USC Norris
Comprehensive Cancer Center, Los Angeles, CA; National University Cancer Institute Singapore, Singapore, Singapore;
Karmanos Cancer Institute, Detroit, MI; University Hospital Tübingen, Tübingen, Germany; Chulalongkorn University, Bangkok,
Thailand; QED Therapeutics, San Francisco, CA; Memorial Sloan Kettering Cancer Center, New York, NY

Background: Treatment options for cholangiocarcinoma (CCA) after progression on first-line
gemcitabine-based therapy are limited. Fibroblast growth factor receptor 2 (FGFR2) gene fusions
occur in 13–17% of intrahepatic CCA. A single-arm, phase II study (NCT02150967) evaluated
infigratinib, an ATP-competitive FGFR1–3-selective oral tyrosine kinase inhibitor, in previously-
treated advanced CCA with FGFR fusions/rearrangements. Methods: Adult patients with
advanced/metastatic CCA with progression on $1 line of systemic therapy received infigratinib
125mg orally for 21 days of each 28-day cycle until unacceptable toxicity or disease progression. All
patients received prophylaxis with the oral phosphate binder sevelamer. Primary endpoint:
objective response rate (ORR) by independent central review per RECIST v1.1, with duration of
response (DOR). Secondary endpoints: progression-free survival (PFS), disease control rate,
overall survival, safety, pharmacokinetics. Approximately 160 patients are planned (120/20/20
patients in Cohorts 1/2/3). This analysis focuses on Cohort 1 (patients with FGFR2 gene fusions or
rearrangements without receiving a prior FGFR inhibitor). Results: As of 31 March 2020, 108
patients, including 83 (77%) with FGFR2 fusions, received infigratinib: median age 53 years (range
23–81 years); 54%had received$2 prior treatment lines. Median follow-upwas 10.6months (range
1.1–55.9 months). 96 patients (88.9%) discontinued treatment (12 ongoing). Centrally reviewed
ORR was 23.1% (95% CI 15.6–32.2) including 1 CR and 24 PRs; median DOR was 5.0 months (range
0.9–19.1 months). Among responders, 8 (32.0%) patients had a DOR of$6months. Median PFSwas
7.3 months (95% CI 5.6–7.6 months). Prespecified subgroup analysis: ORR was 34% (17/50) in the
second-line setting and 13.8% (8/58) in the third-/later-line setting (3–8 prior treatments). Most
common treatment-emergent adverse events (TEAEs, any grade) were hyperphosphatemia
(76.9%), eye disorders (67.6%, excluding central serous retinopathy/retinal pigment epithe-
lium detachment [CSR/RPED]), stomatitis (54.6%), and fatigue (39.8%). CSR/RPED occurred
in 16.7% of patients (including 1 G3 event; 0 G4). Other common grade 3/4 TEAEs were stomatitis
(14.8%; all G3), hyponatremia (13.0%; all G3), and hypophosphatemia (13.0%; 13 G3, 1 G4).
Conclusions: Infigratinib is associated with promising anticancer activity and a manageable AE
profile in patients with advanced, refractory CCA with an FGFR2 gene fusion or rearrangement. A
phase III study of infigratinib versus gemcitabine/cisplatin is ongoing in the front-line setting
(NCT03773302). Clinical trial information: NCT02150967. Research Sponsor: QED Therapeutics
Inc.
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Final results from ClarIDHy, a global, phase III, randomized, double-blind study of ivosidenib
(IVO) versus placebo (PBO) in patients (pts) with previously treated cholangiocarcinoma (CCA)
and an isocitrate dehydrogenase 1 (IDH1) mutation.

Andrew X. Zhu, Teresa Macarulla, Milind M. Javle, Robin Kate Kelley, Sam Joseph Lubner, Jorge Adeva, James M. Cleary,
Daniel V.T. Catenacci, Mitesh J. Borad, John A. Bridgewater, William Proctor Harris, Adrian Gerard Murphy, Do-Youn Oh,
Jonathan R. Whisenant, Bin Wu, Liewen Jiang, Camelia Gliser, Shuchi Sumant Pandya, Juan W. Valle, Ghassan K. Abou-Alfa;
Harvard Medical School/Massachusetts General Hospital Cancer Center, Boston, MA; Hospital Universitario Vall d’Hebron,
Barcelona, Spain; MD Anderson Cancer Center, Houston, TX; University of California San Francisco Helen Diller Family
Comprehensive Cancer Center, San Francisco, CA; University of Wisconsin Carbone Cancer Center, Madison, WI; Hospital
Universitario 12 de Octubre, Madrid, Spain; Dana-Faber Cancer Institute, Boston, MA; Gastrointestinal Oncology Program,
University of Chicago Medical Center, Chicago, IL; Mayo Clinic, Scottsdale, AZ; UCL Cancer Institute, London, United Kingdom;
University of Washington, Seattle, WA; Johns Hopkins Sidney Kimmel Comprehensive Cancer Center, Baltimore, MD; Seoul
National University Hospital, Seoul, South Korea; Utah Cancer Specialists, Murray, UT; Agios Pharmaceuticals, Inc.,
Cambridge, MA; University of Manchester, The Christie NHS Foundation Trust, Manchester, United Kingdom; Memorial Sloan
Kettering Cancer Center & Weill Medical College at Cornell University, New York, NY

Background: CCA is a rare cancer for which there are limited effective therapies. IDH1 mutations
occur in ~20% of intrahepatic CCAs, resulting in production of the oncometabolite D-2-
hydroxyglutarate, which promotes oncogenesis. IVO (AG-120) is a first-in-class, oral, small-
molecule inhibitor of mutant IDH1 (mIDH1). ClarIDHy aimed to demonstrate the efficacy of IVO
vs PBO in pts with unresectable or metastatic mIDH1 CCA. The primary endpoint was met with
significant improvement in progression-free survival (PFS) by independent radiology center (IRC)
with IVO vs PBO (hazard ratio [HR] = 0.37, p , 0.0001). Objective response rate (ORR) and stable
disease for IVO were 2.4% (3 partial responses) and 50.8% (n = 63) vs 0% and 27.9% (n = 17) for
PBO. IVO pts experienced significantly less decline in physical and emotional functioning domains
of quality of life at cycle 2 day 1 vs PBO pts (nominal p, 0.05).Methods: Pts with mIDH1 CCA were
randomized 2:1 to IVO (500mgPOQD) ormatched PBO and stratified by prior systemic therapies (1
or 2). Key eligibility: unresectable or metastatic mIDH1 CCA based on central testing; ECOG PS 0–1;
measurable disease (RECIST v1.1). Crossover from PBO to IVO was permitted at radiographic
progression. Primary endpoint: PFS by IRC. Secondary endpoints included overall survival (OS;
by intent-to-treat), ORR, PFS (by investigator), safety, and quality of life. The planned crossover-
adjusted OS was derived using the rank-preserving structural failure time (RPSFT) model.
Results: As of 31 May 2020, ~780 pts were prescreened for an IDH1 mutation and 187 were
randomized to IVO (n = 126) or PBO (n = 61); 13 remain on IVO. Median age 62 y; M/F 68/119; 91%
intrahepatic CCA; 93% metastatic disease; 47% had 2 prior therapies. 70% of PBO pts crossed
over to IVO. OS data were mature, with 79% OS events in IVO arm and 82% in PBO. Median OS
(mOS) was 10.3 months for IVO and 7.5months for PBO (HR = 0.79; 95%CI 0.56–1.12; one-sided p =
0.093). The RPSFT-adjusted mOS was 5.1 months for PBO (HR = 0.49; 95% CI 0.34–0.70; p ,
0.0001). Common all-grade treatment emergent adverse events (TEAEs, $ 15%) in the IVO arm:
nausea 41%, diarrhea 35%, fatigue 31%, cough 25%, abdominal pain 24%, decreased appetite
24%, ascites 23%, vomiting 23%, anemia 18%, and constipation 15%. Grade $ 3 TEAEs were
reported in 50% of IVO pts vs 37% of PBO pts, with grade$ 3 treatment-related AEs in 7% of IVO
pts vs 0% in PBO. 7% of IVO pts experienced an AE leading to treatment discontinuation vs 9% of
PBO pts. There were no treatment-related deaths. Conclusions: IVO was well tolerated and
resulted in a favorable OS trend vs PBO despite a high rate of crossover. These data – coupled with
statistical improvement in PFS, supportive quality of life data, and favorable safety profile –

demonstrate the clinical benefit of IVO in advanced mIDH1 CCA. Clinical trial information:
NCT02989857. Research Sponsor: Agios Pharmaceuticals, Inc.
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IMbrave150: Updated overall survival (OS) data from a global, randomized, open-label phase III
study of atezolizumab (atezo) + bevacizumab (bev) versus sorafenib (sor) in patients (pts) with
unresectable hepatocellular carcinoma (HCC).

Richard S. Finn, Shukui Qin, Masafumi Ikeda, Peter R. Galle, Michel Ducreux, Tae-You Kim, Ho Yeong Lim, Masatoshi Kudo,
Valeriy Vladimirovich Breder, Philippe Merle, Ahmed Omar Kaseb, Daneng Li, Wendy Verret, Hui Shao, Juan Liu, Lindong Li,
Andrew X. Zhu, Ann-Lii Cheng; Jonsson Comprehensive Cancer Center, Geffen School of Medicine at UCLA, Los Angeles, CA;
People’s Liberation Army Cancer Center, Nanjing, China; National Cancer Center Hospital East, Kashiwa, Japan; University
Medical Center Mainz, Mainz, Germany; Gustave Roussy Cancer Center, Villejuif, France; Seoul National University College of
Medicine, Seoul, South Korea; Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, South Korea;
Kindai University Faculty of Medicine, Osaka, Japan; N.N. Blokhin Russian Cancer Research Center, Moscow, Russian
Federation; University Hospital La Croix-Rousse, Lyon, France; The University of Texas MD Anderson Cancer Center, Houston,
TX; City of Hope Comprehensive Cancer Center and Beckman Research Institute, Duarte, CA; Genentech, Inc., South San
Francisco, CA; Roche Product Development, Shanghai, China; Harvard Medical School, Massachusetts General Hospital
Cancer Center, Boston, MA; National Taiwan University Cancer Center and National Taiwan University Hospital, Taipei,
Taiwan

Background: Atezo + bev has been approved globally for pts with unresectable HCC who have not
received prior systemic therapy, based on results from IMbrave150 (NCT03434379). At a median
of 8.6 mo follow-up, both coprimary endpoints were met, with statistically significant and clinically
meaningful improvements observed with atezo + bev vs sor for OS (HR, 0.58 [95% CI, 0.42, 0.79];
P,0.001) and independently-assessed progression-free survival (PFS; per RECIST 1.1; HR, 0.59
[95% CI, 0.47, 0.76]; P,0.001) (Finn, et al. N Engl J Med 2020). Here, we report an updated OS
analysis for IMbrave150.Methods: The global, multicenter, randomized, open-label, Phase III study
IMbrave150 enrolled 501 systemic treatment–naive pts with unresectable HCC, $1 measurable
untreated lesion (RECIST 1.1), Child-Pugh class A liver function and ECOG PS 0/1. Pts were
randomized 2:1 to receive either atezo 1200 mg IV q3w + bev 15 mg/kg IV q3w or sor 400 mg
bid until unacceptable toxicity or loss of clinical benefit per investigator. This post hoc, descrip-
tive OS analysis was conducted with 12 mo of additional follow up from the primary analysis.
Results: 501 pts were enrolled, including 336 to atezo + bev and 165 to sor. At the clinical cut-off
date of Aug 31, 2020, median follow-up was 15.6 mo and 280 OS events were observed. Median OS
was 19.2 mo with atezo + bev vs 13.4 mo with sor (HR, 0.66 [95% CI, 0.52, 0.85]; P=0.0009).
Survival at 18 mo was 52% with atezo + bev and 40% with sor. Survival benefit with atezo + bev
over sor was generally consistent across subgroups and with the primary analysis. The updated
objective response rate (ORR; 29.8% per RECIST 1.1) with atezo + bev was in line with the primary
analysis, with more pts achieving complete response (CR; 7.7%) than previously reported. Addi-
tional response data are in Table. Safety was aligned with the primary analysis, with no new signals
identified. Conclusions: IMbrave150 showed consistent clinically meaningful treatment benefit
and safety with 12 mo of additional follow-up. The combination provides the longest survival seen
in a front-line Phase III study in advanced HCC, confirming atezo + bev as a standard of care for
previously untreated, unresectable HCC. Clinical trial information: NCT03434379. Research
Sponsor: F. Hoffmann-La Roche, Ltd.

Updated ORR and DOR per independently-assessed RECIST 1.1 and HCC mRECIST.

Atezo + Bev
n = 326
RECIST 1.1

Sor
n = 159
RECIST 1.1

Atezo + Bev
n = 325

HCC mRECIST

Sor
n = 158

HCC mRECIST

Confirmed ORR (95% CI), % 29.8
(24.8, 35.0)

11.3
(6.9, 17.3)

35.4
(30.2, 40.9)

13.9
(8.9, 20.3)

CR, n (%) 25 (7.7) 1 (0.6) 39 (12.0) 4 (2.5)
PR, n (%) 72 (22.1) 17 (10.7) 76 (23.4) 18 (11.4)

SD, n (%) 144 (44.2) 69 (43.4) 121 (37.2) 65 (41.1)
Median DOR (95% CI), mo 18.1

(14.6, NE)
14.9

(4.9, 17.0)
16.3

(13.1, 21.4)
12.6

(6.1, 17.7)

DOR, duration of response; HCC mRECIST, modified RECIST for HCC; NE, not estimable; PR, partial
response; SD, stable disease.
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Pembrolizumab (pembro) vs placebo (pbo) in patients (pts) with advanced hepatocellular
carcinoma (aHCC) previously treated with sorafenib: Updated data from the randomized, phase
III KEYNOTE-240 study.

Philippe Merle, Julien Edeline, Mohamed Bouattour, Ann-Lii Cheng, Stephen Lam Chan, Thomas Yau, Marcelo Garrido,
Jennifer J. Knox, Bruno Daniele, Andrew X. Zhu, Valeriy Vladimirovich Breder, Ho Yeong Lim, Sadahisa Ogasawara,
Abby B. Siegel, Ahmadur Rahman, Ziwen Wei, Richard S. Finn; Hôpital de la Croix-Rousse, Hospices Civils de Lyon, Lyon,
France; Centre Eugène Marquis, Rennes, France; Hôpital Beaujon, Assistance Publique Hôpitaux de Paris, Clichy, France;
National Taiwan University Hospital and National Taiwan University Cancer Center, Taipei, Taiwan; Sir YK Pao Center for
Cancer, The Chinese University of Hong Kong, Hong Kong, China; The University of Hong Kong, Hong Kong, China; Pontificia
Universidad Católica de Chile, Santiago, Chile; Princess Margaret Cancer Centre, University of Toronto, Toronto, ON, Canada;
Ospedale del Mare, Naples, Italy; Massachusetts General Hospital Cancer Center, Harvard Medical School, Boston, MA; N. N.
Blokhin National Medical Research Center of Oncology, Moscow, Russian Federation; Samsung Medical Center, Sung-
kyunkwan University, Seoul, South Korea; Graduate School of Medicine, Chiba University, Chiba, Japan; Merck & Co., Inc.,
Kenilworth, NJ; David Geffen School of Medicine at UCLA, Los Angeles, CA

Background: KEYNOTE-240 (NCT02702401) examined the anti-PD-1 antibody pembro and dem-
onstrated improvement in OS and PFS vs pbo in pts with aHCC previously treated with sorafenib.
However, the study did not meet prespecified statistical significance criteria for OS and PFS.
Median OS (final analysis) was 13.9 mo for pembro vs 10.6 mo for pbo (HR 0.781; 95% CI 0.611-
0.998). At the first interim analysis when PFS and ORR were prespecified to be tested, median PFS
was 3.0mo for pembro vs 2.8mo for pbo (HR0.775; 95%CI 0.609-0.987) and ORRwas 16.9% (CR,
n = 3) for pembro and 2.2% (CR, n = 0) for pbo. AEswere consistent with the known safety profile of
pembro. Longer-term data from KEYNOTE-240 after ~1.5 years of additional follow-up are
reported. Methods: Adults with confirmed aHCC who experienced failure (progression or intol-
erance) to sorafenib therapy were randomized 2:1 to pembro 200 mg IV Q3W + best supportive
care (BSC) or pbo + BSC for #35 cycles or until confirmed progression/unacceptable toxicity, pt
withdrawal of consent, or investigator decision. Dual primary end points were OS and PFS,
assessed by blinded independent central review (BICR) per RECIST v1.1. Secondary end points
includedORR, DOR, DCR, TTP (all assessed by BICR per RECIST v1.1), and safety.Results:Of 413 pts,
278 were randomized to pembro and 135 to pbo. As of July 13, 2020, median time from random-
ization to data cutoff was 39.6 mo (range 31.7-48.8) for pembro and 39.8 mo (31.7-47.8) for pbo.
Median OSwas 13.9mo (95%CI 11.6-16.0) for pembro and 10.6mo (8.3-13.5) for pbo (HR 0.771; 95%
CI 0.617-0.964). Estimated OS rates at 24 and 36 mo for pembro and pbo were 28.8% and 20.4%
and 17.7% and 11.7%, respectively. Median PFS was 3.3 mo (95% CI 2.8-4.1) for pembro and 2.8 mo
(1.6-3.0) for pbo (HR 0.703; 95% CI 0.559-0.885). Estimated PFS rate at 24 mo was 11.8% for
pembro and 4.8% for pbo. ORR was 18.3% (95% CI 14.0-23.4) for pembro and 4.4% (1.6-9.4) for
pbo. Median time to response was 2.7 mo (95% CI 1.2-16.9) for pembro and 2.9 mo (1.1-6.9) for pbo.
Median DOR was 13.9 mo (range 1.5+ to 41.9+) for pembro and 15.2 mo (2.8-21.9) for pbo; 45.1% of
responders in pembro arm and 33.3% of responders in pbo arm had DOR$12 mo. DCR was 61.9%
for pembro and 53.3% for pbo. Best overall responses were 10 CR, 41 PR, 121 SD, and 85 PD for
pembro and 0 CR, 6 PR, 66 SD, and 54 PD for pbo. Themedian TTPwas 4.0mo (95%CI 2.8-5.3) for
pembro and 2.8 mo (1.6-3.0) for pbo. No new or unexpected AEs occurred. The frequency of
sponsor-assessed immune-mediated hepatitis events did not increase with additional follow-up.
There continued to be noHBVorHCV viral flare events.Conclusions: In previously treated pts with
aHCC, improvement in OS and PFS was maintained over time with pembro vs pbo, and the safety
profile remained consistent over time. These data support the benefit:risk profile of pembro.
Clinical trial information: NCT02702401. Research Sponsor: Merck Sharp & Dohme Corp., a
subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.
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Nivolumab (NIVO) plus ipilimumab (IPI) combination therapy in patients (Pts) with advanced
hepatocellular carcinoma (aHCC): Long-term results from CheckMate 040.

Anthony B. El-Khoueiry, Thomas Yau, Yoon-Koo Kang, Tae-You Kim, Armando Santoro, Bruno Sangro, Ignacio Melero,
Masatoshi Kudo, Ming-Mo Hou, Ana Matilla, Francesco Tovoli, Jennifer J. Knox, Aiwu Ruth He, Bassel F. El-Rayes,
Mirelis Acosta-Rivera, Ho Yeong Lim, Arteid Memaj, Ashwin Reddy Sama, Chiun Hsu; USC Norris Comprehensive Cancer
Center, Los Angeles, CA; University of Hong Kong, Hong Kong, China; University of Ulsan, Seoul, South Korea; Seoul National
University, Seoul, South Korea; Humanitas Clinical Research Center (IRCCS), Humanitas University, Rozzano, Italy; Cĺınica
Universidad de Navarra-IDISNA and CIBEREHD, Pamplona, Spain; Cĺınica Universidad de Navarra and CIBERONC, Pamplona,
Spain; Kindai University Faculty of Medicine, Osaka, Japan; Chang Gung Memorial Hospital, Taipei, Taiwan; Hospital General
Universitario Gregorio Mara~nón CIBEREHD, Madrid, Spain; University of Bologna, Bologna, Italy; Princess Margaret Cancer
Centre, Toronto, ON, Canada; Lombardi Comprehensive Cancer Center, Georgetown University Medical Center, Washington,
DC; Emory University Winship Cancer Institute, Atlanta, GA; Fundación de Investigación, San Juan, Puerto Rico; Samsung
Medical Center, Sungkyunkwan University School of Medicine, Seoul, South Korea; Bristol Myers Squibb, Princeton, NJ;
National Taiwan University, Taipei, Taiwan

Background:NIVO 1mg/kg + IPI 3mg/kgQ3W (4 doses) followed byNIVO 240mgQ2W is approved
in the US for sorafenib-treated pts with aHCC based on initial results from CheckMate 040
(NCT01658878), which reported objective response rate (ORR) of 32%andmedian overall survival
(mOS) of 22.8 months (mo).1 We present 44-mo long-term follow-up results from the CheckMate
040 NIVO+IPI cohort. Methods: Pts were randomized to 3 arms: [A] NIVO 1 mg/kg + IPI 3 mg/kg
Q3W (4 doses) or [B] NIVO 3 mg/kg + IPI 1 mg/kg Q3W (4 doses), each followed by NIVO 240 mg
Q2W, or [C] NIVO 3mg/kg Q2W+ IPI 1 mg/kg Q6W. Treatment continued until intolerable toxicity or
disease progression. Safety and tolerability, ORR (blinded independent central review per RECIST
v1.1), duration of response (DOR), disease control rate (DCR), and OS were assessed. Data cutoff
was May 26, 2020. Results: 148 pts were randomized. Minimum follow-up was 44 mo. mOS
remained at 22.2 mo in arm A, 12.5 mo in arm B, and 12.7 mo in arm C; 36-mo OS rates were 42%,
26%, and 30%, respectively. Durable responses were achieved across treatment arms, with DOR
approaching 4 years in some cases. DCR was higher in arm A than arms B and C. In all arms,
responseswere observed regardless of baseline programmed death ligand 1 expression (, 1% or$
1%) or baseline alpha-fetoprotein level (, 400mg/L or$ 400mg/L). Pts with hepatitis B or C virus
(HBV or HCV) etiology had higher ORR than uninfected pts in arms B (29% vs 43% vs 9%) and C
(31% vs 42%vs 0%). ORRwas independent of etiology in armA (HBV, 32%; HCV, 29%; uninfected,
31%). Additional efficacy data are in the table. There were no additional discontinuations due to
treatment-related adverse events or immune-mediated adverse events (IMAEs) since the primary
analysis. IMAEswere reportedmore frequently in armA than arms B and C; themost commonwere
rash, hepatitis, and adrenal insufficiency. Most IMAEs were reversible and resolved when treated
using established algorithms. Conclusions: At a minimum follow-up of 44 mo, second-line
NIVO1+IPI3 continued to demonstrate clinically meaningful responses and long-term survival
benefit in aHCC. The safety profile was manageable and no new safety signals were identified
with longer follow-up. Clinical trial information: NCT01658878. Research Sponsor: Bristol Myers
Squibb and ONO Pharmaceutical Company Ltd.

[A] NIVO1+IPI3
Q3W (n = 50)

[B] NIVO3+IPI1
Q3W (n = 49)

[C] NIVO3 Q2+IPI1
Q6W (n = 49)

ORR, n (%) 16 (32) 15 (31) 15 (31)
Complete response 4 (8) 3 (6) 1 (2)
Partial response 12 (24) 12 (24) 14 (29)
Stable disease 9 (18) 5 (10) 9 (18)
Progressive disease 20 (40) 24 (49) 21 (43)
DCR, % (95% CI) 54 (39–68) 43 (29–58) 49 (34–64)
Median DOR, mo (range) 17.5 (5–47+) 22.2 (4–44+) 16.6 (4–49+)
mOS, mo (95% CI) 22.2 (9.4–NE) 12.5 (7.6–16.4) 12.7 (7.4–30.5)
12-mo OS rate, % (95% CI) 61 (46–73) 56 (41–69) 51 (36–64)
24-mo OS rate, % (95% CI) 46 (32–59) 30 (18–44) 42 (28–56)
36-mo OS rate, % (95% CI) 42 (28–55) 26 (14–39) 30 (18–43)

NE, not evaluable.
1. Yau T, et al. JAMA Oncology. 2020; epub ahead of print.
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TACTICS: Final overall survival (OS) data from a randomized, open label, multicenter, phase II
trial of transcatheter arterial chemoembolization (TACE) therapy in combination with sorafenib
as compared with TACE alone in patients (pts) with hepatocellular carcinoma (HCC).

Masatoshi Kudo, Kazuomi Ueshima, Masafumi Ikeda, Takuji Torimura, Hiroshi Aikata, Namiki Izumi, Takahiro Yamasaki,
Keisuke Hino, Teiji Kuzuya, Norio Isoda, Kohichiroh Yasui, Hajime Aino, Akio Ido, Naoto Kawabe, Kazuhiko Nakao,
Yoshiyuki Wada, Kenichi Yoshimura, Takuji Okusaka, Junji Furuse, Yasuaki Arai; Kindai University Faculty of Medicine,
Osaka, Japan; Kindai University Faculty of Medicine, Osakasayama, Japan; Natl Cancer Ctr Hp East, Kashiwa, Japan; Kurume
University School of Medicine, Kurume, Japan; Department of Gastroenterology and Metabolism, Hiroshima University
Hospital, Hiroshima, Japan; Department of Gastroenterology and Hepatology, Musashino Red Cross Hospital, Tokyo, Japan;
Yamaguchi University Graduate School of Medicine, Ube, Japan; Kawasaki Medical School, Okayama, Japan; Department of
Gastroenterology and Hepatology, Nagoya University Graduate School of Medicine, Nagoya, Japan; Jichi Medical University,
Shimono, Japan; Graduate School of Medical Science, Kyoto Prefectural University of Medicine, Kyoto, Japan; Division of
Gastroenterology, Department of Medicine, Social Insurance Tagawa Hospital, Tagawa, Japan; Department of Gastroen-
terology, Kagoshima University Hospital, Kagoshima, Japan; Department of Liver, Biliary Tract and Pancreas Diseases, Fujita
Health University School of Medicine, Aichi, Japan; Department of Gastroenterology and Hepatology, Nagasaki University
Graduate School of Biomedical Sciences, Nagasaki, Japan; National Hospital Organization Kyushu Medical Center, Fukuoka,
Japan; Translation Research Center, Kyoto University Hospital, Kyoto, Japan; Department of Hepatobiliary and Pancreatic
Oncology, National Cancer Center Hospital, Tokyo, Japan; Kyorin University Faculty of Medicine, Tokyo, Japan; National
Cancer Center, Tokyo, Japan

Background: To date many trials have been conducted to compare the efficacy and toxicity
between TACE plusmolecular targeted agents and TACE alone; all of them failed to show its clinical
benefit in terms of progression free survival (PFS) or OS. In TACTICS trial (NCT01217034) TACE
plus sorafenib significantly improved PFS over TACE alone in patients with unresectable HCC. (Gut
2020;69:1374-1376). Here we will report a final OS analysis from TACTICS trial with predefined
mature OS events. Methods: Patients with unresectable HCC were randomized to TACE plus
sorafenib (n=80) or TACE alone (n=76). Patients in the combination group received sorafenib
400 mg once daily for 2–3 weeks before TACE, followed by 800 mg twice daily during on-demand
conventional TACE sessions until time to untreatable (unTACEable) progression (TTUP), defined as
untreatable tumor progression, transient deterioration to Child-Pugh C or appearance of vascular
invasion/extrahepatic spread. Co-primary endpoints were progression-free survival (PFS), which is
defined as TTUP, or time to any cause of death and OS. Multiplicity was adjusted by gatekeeping
hierarchical testing. Results: At the cut-off date of July 31, 2020, 131 OS events were observed.
Median OS was 36.2 mo with TACE plus sorafenib vs 30.8 mo with TACE alone (HR, 0.861 [95%CI,
0.607, 1.223]; P=0.40).DOSwas 5.4mo. Updated PFSwas 22.8mowith TACE plus sorafenib vs 13.5
mo with TACE alone (HR, 0.661[95%CI, 0.466, 0.938]; P=0.02). Post-trial treatments with active
procedures/agents were observed in 47 (58.8%) in TACE plus sorafenib and in 58 (76.3%) with
TACE alone. Anticancer procedures in TACE alone group include resection/ablation in 14, trans-
arterial therapy in 53 and radiation in 7. Anticancer medications in TACE alone include targeted
agents in 40 (29 sorafenib, 5 regorafenib, 3 lenvatinib, 3 ramucirumab), other systemic chemo-
therapy in 5 and immunotherapy in 5. Safety was consistent with the primary analysis, with no new
signals identified. Conclusion: In TACTICS, TACE plus sorafenib did not show OS benefit as
compared with TACE alone although significantly better PFS was consistently observed. OS in
TACE plus sorafenib in TACTICS trial showed the longest OS (36.2 mo) with the longest DOS (5.4
mo) as compared with the previous 5 TACE combination trials. The major reason for negative OS
result was speculated that many post-trial active treatments were performed in control arm
(76.3%), which implies that OS endpoint in TACE combination trial may not be feasible anymore in
current era of sequential therapy with many active locoregional and systemic treatments. Clinical
trial information: NCT01217034. Research Sponsor: Japan Liver Oncology Group.
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Second-line tyrosine kinase inhibitors (TKIs) versus immunotherapy (IO) for advanced
hepatocellular carcinoma (HCC): Real-world efficacy and safety analysis in patients with
varying liver dysfunction.

Jeffrey Xia, Jonathan Gelfond, Sukeshi Patel Arora; University of Texas Health Science Center at San Antonio, San Antonio,
TX; UT Health San Antonio Cancer Center, San Antonio, TX; Mays Cancer Center, University of Texas Health San Antonio, San
Antonio, TX

Background: Within the last 4 years, the FDA approved five drugs as second-line therapies for
advanced HCC. At our cancer center, the majority of our patients are Hispanic with varying liver
dysfunction, and this real world population is not represented in registration trials of TKIs and IOs.
Therefore, we analyzed survival and toxicities among second-line therapies for HCC at our
Hispanic-majority NCI-designated cancer center. Methods: Retrospective analysis of patients
with advanced HCC diagnosed at Mays Cancer Center from 1/2015-3/2019 who received
second-line therapies, including IO (i.e. nivolumab), TKIs (i.e. cabozantinib, regorafenib), or
hospice/best supportive care (BSC). Progression-free survival (PFS) was determined using
Kaplan-Meier method, and hazard ratios estimated with Cox proportional hazards model. AEs
according to Common Terminology Criteria for AEs v5.0 were analyzed with Fisher’s exact test.
Results: Of the patients receiving first-line therapy, the median age was 60 years (n=65), and
patients were 75% (n=49) Hispanics. 58 (89%) patients went onto receive second-line therapy.
Child-Pugh (CP) score: A 17%, B 55%, C 28%. Median PFS was 3.1 months with TKI (n=6),
3.3 months with IO (n=27), and 1.3 months with BSC (n=25) (Table). There was improved survival
with IO when compared to BSC (HR=3.26; 95% CI: 1.58-6.72; p=0.00136). There was no significant
difference when comparing IO to TKI (HR=0.94; 95% CI: 0.31-2.86; p=0.92), but a trend to
improved PFS with TKI when compared to BSC (HR=3.08; 95% CI: 0.96-9.84; p=0.06). TKI group
had significantly more rash (p=0.01) and hand-foot syndrome (HFS) (p,0.001) compared to IO and
BSC. All other AEs demonstrated no significant difference between groups (Table).Conclusions: In
our Hispanic-majority cohort, patients with varying liver dysfunction, including CP B & C cirrhosis,
were more likely to receive IO or BSC. Both second-line treatment groups (IO or TKI) had increased
mPFS compared to BSC. Both IO and TKI groups were tolerable compared to BSC, with expected
toxicity per class of drug. More prospective studies comparing second-line agents should be done
in patients with varying liver dysfunction to understand survival, tolerability, and quality of life.
Research Sponsor: None.

IO TKI BSC

Number of patients 27 6 25
Hispanics 78% 83% 72%
ECOG 0-1 96% 100% 36%
Etiology Cirrhosis:
HCV
EtOH
Fatty liver/NASH

70%
56%
30%

83%
83%
17%

25%
52%
16%

CP score:
A
B
C

19%
59%
22%

67%
33%
0%

4%
56%
40%

mPFS (months) 3.3 months 3.1 months 1.3 months
HR (95% CI) Reference 1.06 ( 0.35-3.21) 3.26 (1.58-6.72)
p-value — 0.91 0.0014
Most common AEs n (%):
Nausea 2 (33) 10 (37) 13 (52)
Fatigue 5 (83) 22 (81) 24 (96)
Diarrhea 1 (17) 6 (22) 5 (20)
Hand-foot syndrome (HFS) 4 (67) 0 (0) 0 (0)
Rash (excluding HFS) 3 (50) 10 (37) 0 (0)
Immune-mediated reaction 1 (17) 8 (30) 0 (0)
Cytopenias 1 (17) 2 (7) 1 (4)
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Clinical outcomes with multikinase inhibitors after progression on first-line atezolizumab plus
bevacizumab in patients with advanced hepatocellular carcinoma: A multinational, multicenter
retrospective study.

Changhoon Yoo, Jwa Hoon Kim, Min-Hee Ryu, Sook Ryun Park, Joycelyn Jie Xin Lee, Wai Meng David Tai, Stephen Lam Chan,
Baek-Yeol Ryoo; Department of Oncology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, South Korea;
Asan Medical Center, Seoul, South Korea; Division of Medical Oncology, National Cancer Center Singapore, Singapore,
Singapore; Experimental Cancer Therapeutics Unit, Division of Medical Oncology, National Cancer Centre Singapore,
Singapore, Singapore; State Key Laboratory in Oncology of South China, The Chinese University of Hong Kong, Shatin, China;
Asan Medical Center, University of Ulsan College of Medicine, Seoul, South Korea

Background: Atezolizumab-bevacizumab is the new standard of care for first-line treatment of
advanced hepatocellular carcinoma (HCC). However, the optimal sequence of therapy after
disease progression on atezolizumab-bevacizumab is unclear. Methods: This multinational, mul-
ticenter, retrospective study assessed clinical outcomes of patients with advanced HCC who
received subsequent systemic therapy after progression on atezolizumab-bevacizumab in Korea,
Hong Kong and Singapore between July 2016 and April 2019. Results: A total of 49 patients were
included; the median age was 60 years (range, 3780) and 73.5% were male. All patients were
classified as Child-Pugh A and Barcelona-Clinic Liver Cancer stage C. Multikinase inhibitors (MKIs),
including sorafenib (n = 29), lenvatinib (n = 19), and cabozantinib (n = 1), were used as second-line
therapy for all patients. The objective response rate (ORR) and disease control rate (DCR) were
6.1% and 63.3%, respectively, in all patients. With a median follow-up duration of 11.0 months,
median progression-free survival (PFS) and overall survival (OS) were 3.4 months (95% confi-
dence interval [CI] 1.84.9) and 14.7 months (95% CI 8.121.2) in all patients. Median PFS with
lenvatinib was significantly longer than that with sorafenib (6.1 months vs. 2.5 months; P= 0.004),
although there was no significant difference in median OS (16.6 months vs. 11.2 months; P= 0.347).
Treatment-related adverse events (TRAEs) of any grade and grade 3 occurred in 42 (85.7%) and 8
(16.3%) of patients. Common TRAEs included hand-foot syndrome (HFS) (n = 26, 53.1%), fatigue
(n = 14, 28.6%), hypertension (n = 14, 28.6%), and diarrhea (n = 12, 24.5%). Conclusions: Second-
line treatment with MKIs, mostly sorafenib and lenvatinib, showed comparable efficacy and
manageable toxicities in patients with advanced HCC after disease progression on atezolizumab-
bevacizumab. Research Sponsor: None.
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Real-world effectiveness of lenvatinib monotherapy among unresectable hepatocellular
carcinoma patients treated in United States clinical practices.

Amit G. Singal, Saurabh P Nagar, Abigail Hitchens, Shrividya Iyer; University of Texas Southwestern, Dallas, TX; RTI Health
Solutions, Research Triangle Park, NC; RTI International, Research Triangle Park, NC; Eisai, Inc, Woodcliff Lake, NJ

Background: In the United States (U.S.), lenvatinib monotherapy was approved in August 2018 for
first-line treatment of patients with unresectable hepatocellular carcinoma (uHCC) based on the
pivotal trial, REFLECT. Real-world data are essential to assess if this efficacy translates into
effectiveness in clinical practice. The main objective of our real-world data (RWD) study was to
assess clinical characteristics and effectiveness of lenvatinib among patients treated in U.S. clinical
practices. Methods: A retrospective patient chart review study was conducted among adult
patients ($18 years) in the U.S. initiating lenvatinib monotherapy as first-line (1L) systemic therapy
for uHCC between Aug 2018 and Sept 2019 and with ECOG status of 0 or 1. Data were extracted
from individual patients’ electronic health records and captured in electronic case report forms.
Clinical outcomes assessed include provider-reported best response, progression-free survival
(PFS) and overall survival (OS). PFS and OS were estimated using Kaplan-Meier methods. For PFS,
patients were censored at end of treatment or end of follow-up in case of ongoing treatment, while
censoring occurred at end of follow-up for OS. Results: Among 233 patients treated with 1L
lenvatinib monotherapy, majority were male (68%) and most were Caucasian (52%) or African
American (25%). Median age was 63 years and median body weight was 76 kg. The most common
etiologies of liver disease were hepatitis C (36%), alcohol-related liver disease (28%), hepatitis B
(16%) and non-alcoholic steatohepatitis (14%).Most patients had compensated cirrhosis, with 49%
Child Pugh A and 43%Child Pugh B. All patients had uHCC, withmost having Barcelona Clinic Liver
Cancer stage B (29%) or C (44%) disease. Portal vein invasion was reported in 19%, of whom7%
had main portal vein involvement. The median starting dose of lenvatinib was 12 mg daily. Over a
median follow-up period of 9months fromHCC diagnosis, median PFS andOSwere not reached. At
6 and 12 months landmark PFS was 85% and 65%, respectively and landmark OS was 92% and
73%, respectively. In the overall cohort, provider-reported best response was complete response
(CR): 21%, partial response (PR):44% and stable disease (SD): 26%. Based on RECIST 1.1 (n = 125)
CR:16%, PR:54%, SD:26% and mRECIST (n = 11) CR:73%, PR:0% and SD:18% were reported.
Average duration of lenvatinib treatment was 7.4 months (median: 6.7 months) with 61% of
patients remaining on lenvatinib at end of follow-up. Second-line (2L) treatment was initiated in 32
patients, with immunotherapy (50%), sorafenib (31%) and regorafenib (9%) being most common.
Median time to 2L treatment from initiation of lenvatinib was about 8 months. Conclusions:
Results from this retrospective real-world study in an U.S. population affirm the clinical effec-
tiveness of 1L lenvatinib monotherapy among patients with uHCC. Research Sponsor: Eisai.
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Efficacy and safety of nab-paclitaxel plus gemcitabine-cisplatin (GemCis/nab-P) in Korean
patients with advanced biliary tract cancers (aBTC): Multicenter retrospective analysis.

Jaekyung Cheon, Choong-kun Lee, Yunbeom Sang, Chan Kim, Beodeul Kang, Hongjae Chon; Division of Hematology and
Oncology, Department of Internal Medicine, Ulsan University Hospital, University of Ulsan College of Medicine, Ulsan, South
Korea; Yonsei Cancer Center, Yonsei University College of Medicine, Seoul, South Korea; Division of Medical Oncology,
Department of Internal Medicine, Yonsei University College of Medicine, Seoul, South Korea; CHA Bundang Medical Center,
Seongnam, South Korea; Yonsei University College of Medicine, Seoul, South Korea; CHA Hospital, Seongnam, South Korea

Background: A recent phase II trial (NCT02392637) demonstrated prolonged survival by treat-
ment with GemCis/nab-P in patients (pts) with aBTC. Further evaluation in real-world setting is
necessary to measure the clinical outcomes of GemCis/nab-P in daily practice in Asian pts.
Methods: This is a multicenter retrospective analysis of data from 3 institutes in Korea. Between
September 2019 and August 2020, a total of 104 pts who received GemCis/nab-P for the man-
agement of aBTC were included in this analysis.Results:Median age was 64 years (range, 34-84),
and 60 pts (57.7%) were male. GemCis/nab-P was used as the starting regimen in 60 pts (57.7%),
16 pts (15.4%) received GemCis/nab-P after failure of GemCis 6 investigational drug (mainly
immune checkpoint inhibitors), and 28 pts (26.9%) added nab-P to initial Gem/Cis without
progressive disease. Baseline characteristics were as follows: Intrahepatic cholangiocarcinoma
(CCC)/extrahepatic CCC/gallbladder cancer in 42 (40.4%)/33 (31.7%)/29 (27.9%); metastatic or
recurred/locally advanced in 82 (78.8%)/22 (21.2%) pts. According to RECIST v 1.1, objective
response rates (ORR) and disease control rate (DCR) were 30.8% and 81.8% of all pts, 33.4% and
88.4% in initial GemCis/nab-P, 28.6% and 73.8% in intrahepatic CCC, 36.3% and 96.9% in
extrahepatic CCC, and 27.6% and 75.9% in gallbladder cancer groups, respectively. In nab-P
addition group, while theORR andDCR of pts without GemCis failure were 39.3%and 85.7%, those
with GemCis failure were 6.3%, 50.0%, respectively. Median overall survival and progression-free
survival were not reached, with a median follow-up duration of 3.3 months (95% confidence
interval [CI], 2.9-6.7). The most common grade 3-4 toxicities were neutropenia (n=36, 34.6%),
anemia (n=17, 16.4%), thrombocytopenia (n=10, 9.6%), and febrile neutropenia (n=9, 8.1%). In
patients with locally advanced BTC (n=22), 5 patients (22.7%) were converted to resectable
disease and underwent surgery. Conclusions: GemCis/nab-P showed consistent real-life efficacy
and safety outcomes for Korean aBTC pts compared with those from the phase 2 trial. Research
Sponsor: None.

Treatment response.

Overall
(n=104)

Initial
GemCis/

nab-P group
(n=60)

Nab-P addition group
(n=44)*

Intrahepatic
(n=42)

Extrahepatic
(n=33)

Gallbladder
(n=29)

After
GemCis#

failure
(n=16)

Without
GemCis
#failure
(n=28)

Best
response

CR 1 (1.0%) 1 (1.7%) 0 0 0 1 (3.0%) 0
PR 31 (29.8%) 19 (31.7%) 1 (6.3%) 11 (39.3%) 12 (28.6%) 11 (33.3%) 8 (27.6%)
SD 53 (51.0%) 33 (55.0%) 7 (43.8%) 13 (46.4%) 19 (45.2%) 20 (60.6%) 14 (48.3%)
PD 19 (18.3%) 7 (11.7%) 8 (50.0%) 4 (14.3%) 11 (26.2%) 1 (3.0%) 7 (24.1%)
Objective response
rate

30.8% 33.4% 6.3% 39.3% 28.6% 36.3% 27.6%

Disease control rate 81.8% 88.4% 50.0% 85.7% 73.8% 96.9% 75.9%

* Response after addition of nab-P
# GemCis 6 investivational drug (mainly immune checkpoint inhibitors)
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Efficacy and safety of lenvatinib in the real-world treatment of hepatocellular carcinoma:
Results from a Canadian multicenter database (HCC CHORD).

Carla Pires Amaro, Michael J Allen, Jennifer J. Knox, Erica S Tsang, Howard John Lim, Richard M. Lee-Ying, Jessica Qian,
Brandon M. Meyers, Alia Thawer, Sulaiman Mohammed Saif Al-Saadi, Tina Hsu, Ravi Ramjeesingh, Hatim Karachiwala,
Tasnima Abedin, Vincent C. Tam, HCC CHORD Consortium; Tom Baker Cancer Center, University of Calgary, Calgary, AB,
Canada; Princess Margaret Cancer Center, University Health Network, Toronto, ON, Canada; BC Cancer, Vancouver, BC,
Canada; British Columbia Cancer Vancouver, and CCTG Co-Chair, Vancouver, BC, Canada; Juravinski Cancer Center, Hamilton,
ON, Canada; Sunnybrook Odette Cancer Center, Toronto, ON, Canada; Ottawa Regional Cancer Center, Ottawa, ON, Canada;
Ottawa Hospital, Ottawa, ON, Canada; Nova Scotia Cancer Center, Dalhousie University, Nova Scotia, NS, Canada; Cross
Cancer Institute, Edmonton, AB, Canada; Tom Baker Cancer Centre, Calgary, AB, Canada; University of Calgary Tom Baker
Cancer Center, Calgary, AB, Canada

Background: The REFLECT trial establishedlenvatinib (LEN) as a first-line treatment option for
hepatocellular carcinoma (HCC). Compared to sorafenib (S), LEN has a higher objective response
rate (ORR) and progression-free survival (PFS) with a slightly different toxicity profile. The aim of
this study was to gather data regarding the efficacy and safety of LEN when used in the real-world
treatment of HCC. To our knowledge, this is the first study to examine LEN use in HCC patients
treated outside of Asia. Methods: HCC patients treated with LEN from 10 cancer centers in the
Canadian provinces of British Columbia, Alberta, Ontario and Nova Scotia between July 2018 to
July 2020 were included. Overall survival (OS), PFS, disease control rate (DCR) and ORR were
retrospectively analyzed and compared across first- and second-to-fourth line use of LEN. ORRwas
determined radiographically according to the treating physician´s opinion in clinical notes and not
RECIST 1.1 or mRECIST. Toxicities were also examined. Results: A total of 220 patients were
included in this analysis. Median age was 67 years, 80%weremen and 25.5%East Asian. Themost
frequent causes of liver disease were hepatitis C (37%) and B (26%). 62% of patients received any
localized treatment before LEN, of those 26% had TACE, 15% TARE and 7.7% had liver transplant.
Before starting LEN 29%of patients were ECOG0 and 59%were ECOG 1. Most patients were Child-
Pugh A (81%) and BCLC stage C (75.5%). Main portal vein invasion was present in 14% of the
patients. Median follow-up was 4.5 months. A total of 173 patients (79%) received LEN as first line
therapy and 47 patients (21%) were treated in second-to-fourth line. Of patients receiving LEN in
first line, 22 (13%) started treatment with S, but switched to LEN before progression due to poor
tolerance of S. ORR, DCR, PFS andOS are shown in the table. Toxicities occurred in 86%of patients
and led to dose reductions in 76 (35%) patients and drug discontinuation in 53 (24%) patients. The
most common side effects were fatigue (59%), hypertension (41%), decreased appetite (25%) and
diarrhea (22%). Conclusions: Outcomes of HCC patients treated in Canada with LEN in the first
line are comparable to those demonstrated in the REFLECT trial, despite the inclusion of Child-
Pugh B and ECOG .1 patients. LEN use in second or later lines also showed similar outcomes,
although more conclusions are difficult to draw due to the small numbers. LEN appears to be
effective and safe in real world practice outside of Asia in first- and second-to-fourth line treatment
of HCC. Research Sponsor: Tom Baker Cancer Centre Clinical Research Unit Grant.

Overall
n=220

LEN first
line
n=173

LEN second-to-
fourth lines

n=47
P

value

REFLECT – LEN
arm
n=478

ORR 22% 23% 19% *0.234 24%
DCR 66% 70% 54% 0.057 75.5%
PFS (95% CI),
months

7.0 (5.4 –
8.6)

8.0 (6.4 –
9.6)

5.0 (1.3 – 8.7) 0.182 7.4 (6.9 – 8.8)

OS (95% CI),
months

13.0 (9.4 –
16.6)

13.0 (9.0 –
17)

15.0 (7.7 – 22.3) 0.891 13.6 (12.1–14.9)
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Longitudinal evaluation of quality of life (QoL) in patients (Pts) with FGFR2-driven
cholangiocarcinoma (CCA) treated with pemigatinib.

Juan W. Valle, Kristen Bibeau, Yohan Cho, Haobo Ren, Luis Féliz, Christine Francis Lihou, Ghassan K. Abou-Alfa; University of
Manchester and Christie Hospital NHS Foundation Trust, Manchester, United Kingdom; Incyte Corporation, Wilmington, DE;
Incyte Biosciences International Sàrl, Geneva, DE, Switzerland; Memorial Sloan Kettering Cancer Center, New York, NY

Background: CCA is associated with poor prognosis and reduced QoL. In the phase 2 FIGHT-202
study (NCT02924376) of the selective oral FGFR1–3 inhibitor pemigatinib, 35.5% and 46.7% of pts
with previously treated advanced CCA and FGFR2 fusions/rearrangements (RE) had a complete or
partial response (CR/PR) and stable disease (SD), respectively; 14.9%had progressive disease (PD)
[Abou-Alfa et al., Lancet Oncology 2020;21:671-684]. QoL was an exploratory endpoint.Methods:
Pts received pemigatinib 13.5mg once daily (21-day cycle; 2 weeks on, 1 week off). QoLwas assessed
longitudinally by best overall response (BOR) per RECIST with the EORTC-QLQ-C30 and the biliary
tract cancer-specific EORTC-QLQ-BIL21 questionnaires. QoL scores and longitudinal changes from
baseline (BL) were analyzed using descriptive statistics. Treatment-related changes in QoL were a
priori expected to be evident by cycle 6 day 1 (week 16). Results: Of 107 pts with FGFR2 RE, 100
(93%) were evaluable for QoL, including36, 48, and 15 with CR/PR, SD, and PD, respectively. From
BL to week 16, QLQ-C30 overall health status was maintained in pts with CR/PR and SD and
worsened in pts with PD (Table). Emotional functioning remained stable and similar in pts with CR/
PR and SD but worsened in pts with PD. All subgroups showed decline in role and social functioning.
Pts with CR/PR and SD experienced decreases in QLQ-BIL21 pain and anxiety; all subgroups showed
increases in QLQ-BIL21 treatment side effects.Conclusions: In these pts with advanced CCA, those
with an SD as BOR had a similar pattern of changes in QoL as those with CR/PR to pemigatinib.
Changes in QoLwere directionallymore favorable in pts with CR/PR or SD than pts with PD. Clinical
trial information: NCT02924376. Research Sponsor: Incyte Corporation Inc.

Changes from BL to week 16 in QoL by BOR.

Mean (SD) score change CR/PR n SD n PD n

QLQ-C30
Overall health status -0.3 (1.3) 34 -0.3 (1.1) 35 -1.2 (0.8) 5
Emotional functioning 2.2 (17.0) 34 -0.6 (16.6) 36 -11.7 (9.5) 5
Role functioning -4.0 (24.0) 33 -12.0 (26.3) 36 -20.0 (29.8) 5
Social functioning -5.9 (25.6) 34 -11.1 (27.9) 36 -6.7 (14.9) 5

QLQ-BIL21
Pain -5.7 (20.0) 28 -3.5 (11.4) 27 8.3 (5.9) 5
Anxiety -2.9 (13.4) 28 -5.4 (19.1) 26 8.3 (11.8) 5
Treatment side effects 19.0 (36.8) 28 13.9 (33.9) 24 6.7 (49.4) 5
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Exploring the diagnostic journey and life impact of patients with cholangiocarcinoma (CCA):
Results from a large patient survey in the United States.

Kristen Bibeau, Melinda Bachini, Anouk Lindley, Natalie Marie Barkey, Stacie Lindsey; Incyte Corporation, Wilmington, DE;
Cholangiocarcinoma Foundation, Washington, DC; The Cholangiocarcinoma Foundation, Salt Lake City, UT

Background: Patients (pts) with CCA typically present with advanced disease and face a poor
prognosis and impaired quality of life (QoL). Despite improvements in therapies, the impact of CCA
on pts’ daily lives has been rarely studied. This pt-focused survey explored the diagnostic journey,
life impact including work status, QoL and psychosocial impacts of CCA. Methods: Pts with CCA
were recruited in partnership with the Cholangiocarcinoma Foundation from Aug 23 through Sept
20, 2019, and were categorized by AJCC stage. Pts participated in a 30-min online survey to assess
disease staging, symptoms, demographics, diagnosis journey, daily life impact, mental health, and
sexual function. The survey included the validated disease specific European Organization for
Research and Treatment of Cancer (EORTC) QLQ-BIL21, the Patient Health Questionnaire-9 (PHQ-
9), and the Work Productivity and Activity Impairment (WPAI) questionnaire. Results: Of 1,286 pts
invited, 707 (55%) completed the survey (male, 77%; age $55 y, 13%; currently employed, 78%;
perihilar CCA, 47%; intrahepatic CCA, 41%; distal CCA, 12%; stage 1–2, 22%, stage 3a, 51%, stage
3b–4, 20%, in remission, 4%, unknown stage, 2%). Median duration from symptom onset to CCA
diagnosis was 19 months (range, 1–241), and median duration from diagnosis to completing survey
was 24 months (0–744). Initial misdiagnosis occurred in 35% of pts (n=247); among whom the
most common misdiagnosis was gall bladder cancer (52% [n=129]); misdiagnosis of cancer of
unknown origin occurred in 9% of pts (n=21). CCA was most frequently first suspected and
diagnosed by oncologists (38% [n=269] and 70% [n=492]); among non-specialty physicians, more
first suspected than diagnosed CCA (eg, primary care physicians, 22% [n=156] vs 3% [n=22]). Pts’
primary considerations in treatment decisions were physician judgment (38% [n=272]), QoL (16%
[n=111]), time spent in hospital (11% [n=75]), laboratory results (11% [n=79]), other pt experiences
(6% [n=42]). On the EORTC QLQ-BIL21, pts reported negative life impact from anxiety (mean [SD],
52.9 [19.2]), tiredness (52.3 [19.3]), and treatment (51.3 [28.8]). On the WPAI, 61% of pts (n=429)
reported some, and 28% (n=200) reported considerable impact on work status. On the PHQ-9,
58% (n=408) of pts reported significant impact of depression on daily life, with 72% (n=506) and
25% (n=177) reporting that depression makes daily life somewhat, or very difficult, respectively.
Pts also reported considerable or some impact on sexual desire (51% [n=362]; 36% [n=255]) and
intimacy (47% [n=332]; 39% [n=273]). Conclusions: Pts with CCA who participated in this survey
were mostly ,55 y of age and had experienced CCA symptoms for an extended time (2 y) before
diagnosis, at which time CCA was often initially misdiagnosed. The burden of CCA symptoms on
daily lives, work productivity, andmental health is immense. Research Sponsor: Incyte Corporation
Inc.
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Posttreatment after lenvatinib in patients with advanced hepatocellular carcinoma.

Keisuke Koroki, Naoya Kanogawa, Susumu Maruta, Sadahisa Ogasawara, Masamichi Obu, Norio Itokawa, Masanori Inoue,
Yuki Haga, Shinichiro Okabe, Atsuyoshi Seki, Masanori Atsukawa, Ei Itobayashi, Kenji Ito, Hideaki Mizumoto,
Kazufumi Kobayashi, Takayuki Kondo, Eiichiro Suzuki, Tetsuhiro Chiba, Makoto Arai, Naoya Kato; Department of Gastro-
enterology, Graduate School of Medicine, Chiba University, Chiba, Japan; Department of Gastroenterology, Graduate School
of Medicine, Chiba, Japan; Department of Gastroenterology, Kimitsu Chuo Hospital, Kisarazu, Chiba, Japan; Division of
Gastroenterology and Hepatology, Department of Internal Medicine, Nippon Medical School, Tokyo, Japan; Department of
Gastroenterology, Asahi General Hospital, Asahi, Japan; Department of Gastroenterology, National Hospital Organization
Chiba Medical Center, Chiba, Japan; Department of Gastroenterology, Matsudo City General Hospital, Matsudo, Japan;
Department of Gastroenterology, Funabashi Municipal Medical Center, Funabashi, Japan; Division of Gastroenterology,
Department of Internal Medicine, Nippon Medical School Chiba Hokusoh Hospital, Inzai, Japan

Background: In clinical practice, the major disadvantage of lenvatinib to treat advanced hepa-
tocellular carcinoma (HCC) is the lack of a posttreatment agent that has shown clear effectiveness.
Thus, the establishment of second-line treatment after lenvatinib treatment failure is an urgent
clinical issue to be addressed in systemic therapy in patients with advanced HCC. The study used
real-world clinical data to explore candidate drugs that might be appropriate as second-line
treatment after lenvatinib. Methods: We retrospectively reviewed the medical records of all
patients with advanced HCC who received lenvatinib as the first-line agent in seven institutions in
Japan between 23 March 2018 and 31 September 2019. Results: During the study period, 178
patients with advanced HCC received lenvatinib as first-line systemic therapy. At the time of
lenvatinib administration, most patients were Eastern Cooperative Oncology Group Performance
Status grade 0 or 1 (94.9%) and Child–Pugh class A (84.3%). According to the baseline radiological
assessments, 25.3% and 36.0% of patients had macrovascular invasion and extrahepatic metas-
tasis, respectively. Overall survival and progression-free survival (PFS) for lenvatinib treatment
were 13.3 months (95% CI: 11.5–15.2) and 6.7 months (95% CI: 5.1–8.3), respectively. Of the 151
patients who discontinued lenvatinib, 71 (47.0%) converted to posttreatment. The conversion
rates from lenvatinib to a second-line agent and from a second-line agent to a third-line agent were
41.4% and 42.4%, respectively. Based onmultivariate analysis, lenvatinib response was defined as
complete or partial according to the modified Response Evaluation Criteria in Solid Tumors
(mRECIST). Lenvatinib discontinuation due to radiological progression, according to mRECIST,
was associated with a significantly higher probability of conversion to posttreatment after
lenvatinib. Of the 63 patients who received second-line systemic therapy, 53 (84.1%) were
administered sorafenib, with a PFS, response rate (RR), and disease control rate (DCR) of
1.8 months (95% CI: 0.6–3.0), 1.8%, and 20.8%, respectively. According to the Cox proportional
hazards regression model, lenvatinib discontinuation due to radiological progression, Child–Pugh
class B, and intrahepatic tumor volume. 50%at the time of sorafenib administration significantly
contributed to a shorter PFS. Of the 22 patients who received regorafenib after lenvatinib
discontinuation, five cases were as second-line therapy, and 17 were as third-line therapy. PFS,
RR, and DCR for regorafenib treatment were 3.2 months (range, 1.5–4.9 months), 13.6%, and
36.3%, respectively. Conclusions: Sorafenib was not considered a candidate posttreatment agent
after lenvatinib, except in a limited number of patients who discontinued lenvatinib without
radiological progression. Regorafenib is a potential posttreatment agent after lenvatinib. Research
Sponsor: None.
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Contemporary real-world treatment patterns and outcomes of patients with advanced/
metastatic hepatocellular carcinoma receiving second-line systemic therapy in the United
States.

Arjun Gupta, Allicia C Girvan, Kristin M Sheffield, Yongmei Chen, Kelly Rae Kirsch, Elena Gonzalez Gugel, Jessica Peachey,
Zhanglin Lin Cui, Mark Yarchoan; Sidney Kimmel Comprehensive Cancer Center, Baltimore, MD; Eli Lilly and Company,
Indianapolis, IN; Eli Lilly, Indianapolis, IN; Eli Lilly and Co, Tonka Bay, MN; Johns Hopkins Sidney Kimmel Comprehensive
Cancer Center, Baltimore, MD

Background: Several therapies have recently gained regulatory approval in the United States (US)
as second-line (2L) treatment options for patients with advanced unresectable or metastatic
hepatocellular carcinoma (HCC). Treatment patterns and associated outcomes in a real-world
population, especially in the contemporary era, remain understudied.Methods: This retrospective
study utilized electronic health record data collected during routine patient care in outpatient
oncology practices in the US. Adult patients diagnosed with advanced/ metastatic HCC between
April 2017 and January 2020 were identified from the Concerto HealthAI database. Patients who
survived at least one month from the end of first-line (1L) systemic therapy but did not initiate 2L
therapywere classified as having received supportive care alone (SCA). Demographics, patient and
disease characteristics, treatment patterns, and outcomes were described descriptively. Median
overall survival (OS) from initiation of 2L therapy or end of 1L therapy for patients receiving SCA
until death was estimated by the Kaplan-Meier method. Results: A total of 586 patients with
advanced/metastatic HCCwere identified in the database. 330 patients received 1L therapy, and of
those patients 63% (N= 207) received systemic 2L therapy (n= 105) or SCA (n= 102). At first
diagnosis of advanced/ metastatic HCC, the median age was 64 years, and 86% were male. Of
patients with ECOG status available at diagnosis (67%), 45% had ECOG status 0-1. The most
common 1L agents prescribed were sorafenib (n= 126, 61%), lenvatinib (n= 28,14%) and sorafenib +
nivolumab (n= 13, 6%) The most frequent agents prescribed in 2L were nivolumab (n= 44, 42%),
sorafenib (n=18,17%), and lenvatinib (n=9, 9%). The median OS of patients receiving any systemic
2L therapy was 7.7 months (95% confidence interval 5.7-11.1) from time of receiving 2L therapy,
whereas the median OS of patients receiving SCA was 5.0 months (95% confidence interval 3.3-
7.1) from time of end of 1L therapy.Conclusions: In this contemporary national real-world cohort of
patients with advanced/ metastatic HCC, a third of patients who received 1L therapy subsequently
received 2L therapy. Next steps include investigating factors associated with non-receipt of 2L
therapy, sequencing of therapies when multiple lines of therapies are received, and evaluating
outcomes by type of agent received in 2L and beyond. Research Sponsor: Eli Lilly.
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The dose-optimisation of lenvatinb for patients with unresectable hepatocellular carcinoma in
clinical practice: A retrospective analysis of real-world evidence in China.

Lan Zhang, Yanhong Wang, Ningling Ge, Yu-Hong Gan, ZhengGang Ren, Yi Chen, Liver Cancer Institute, Zhongshan Hospital,
Fudan University; Liver Cancer Institute & Zhong Shan Hospital, Fudan University, Shanghai, China; Liver Cancer Institute,
Zhongshan Hospital, Fudan University, Shanghai, China; Liver Cancer Institute, Zhongshan Hospital, Shanghai, China;
Department of Medical Oncology, Zhongshan Hospital, Fudan University, Shanghai, China; Zhongshan Hospital, Shanghai,
China

Background: Lenvatinib has become available as first-line therapy in patients with unresectable
hepatocellular carcinoma (u-HCC). Although 8mg or 12mg/day is the standard starting dose
according to weight, the high rate of adverse events (AEs) leading to dose reduction often limits
its application. Various dosing schedules are used clinically to alleviate toxicities in practice. This
study evaluated the safety and antitumor activity of two dosing strategies for lenvatinib admin-
istrations.Methods: Patients administered lenvatinib for u-HCC between April 2018 and July 2019
were enrolled. The dose-escalation strategywas conducted as follow, starting dose 4mg/day orally
with biweekly escalation (As common AE always occurred within 2 weeks after administered), per
4 mg increment, to 8 or 12mg finally per body weight if no significant drug-related (no more than
G2) adverse events occurred. Patients with a standard-dose strategy (8/12mg/day orally per body
weight) were also included for comparison.Objective response rate(ORR) and progression-free
survival (PFS) were assessed according to RECIST1.1 criteria. Dose-reduction rate was recorded
and treatment-related adverse events (TRAE) was evaluated according to the CTCAE 5.0.
Results: Totally 56 patients were included (37 in dose-escalation group and 19 in standard-
dose group). The mean weight was 64.7961.66 kg in dose-escalation group and 58.7662.45 kg in
standard-dose group, BCLC stage C proportion was 51.4% and 63.2%, Child-pugh B proportion was
16.2% and 5.3% respectively. Baseline demographic parameters were comparable between two
groups (P.0.05). There was no significant difference in response rate (32.43% vs 42.1%,
P=0.335), disease control rate (86.4% vs 84.2%, P=0.686) and PFS (P=0.631). The proportion
of patients who reached the full dose (per weight) was also similar (48.6% vs 63.2%, p=0.399).
Dose reduction rate was significantly higher in standard-dose group than dose-escalation group
(36.8%vs 13.5%,p=0.044). Although, no difference in grade 3/4 adverse events was found between
twogroups (P=0.083), patients in standard-dose group(36.8%,7/19) haveahigher incidence trendof
G3/4 AEs than those of dose-escalation group(16.2%,6/37). Conclusions: The dose-escalation
strategy may be an alternative approach to prolong lenvatinib treatment period, with comparable
efficacy and more tolerance. More data are needed to confirm the long-term efficacy and safety of
the dose-escalation strategy. Research Sponsor: None.
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When will it be better? Lenvatinib combined with TACE for unresectable hepatocellular
carcinoma: A retrospective analysis of real-world evidence in China.

Lan Zhang, Yanhong Wang, Ningling Ge, Yu-Hong Gan, ZhengGang Ren, Yi Chen; Liver Cancer Institute & Zhong Shan Hospital,
Fudan University, Shanghai, China; Liver Cancer Institute, Zhongshan Hospital, Fudan University, Shanghai, China; Liver
Cancer Institute, Zhongshan Hospital, Shanghai, China; Department of Medical Oncology, Zhongshan Hospital, Fudan
University, Shanghai, China; Zhongshan Hospital, Shanghai, China

Background: TACE and lenvatinib has each shown to prolong overall survival in patients with
unresectable HCC, combination of whichmay also improve clinical outcomes and have been widely
used in the real world accordingly. However, the optimal timing of adding on lenvatinb to TACE
remains unclear. We are aiming to evaluate the efficacy and safety between two combination
strategies. Methods: From Nov 2018 to Jun 2020, 79 consecutive patients had received a
combination treatment of lenvatinib and TACE. Patients followed up for more than 2 months
were included in this analysis. They were classified as early-combination group(add on lenvatinib
before or after the first TACE ) and late-combination group(add on lenvatinib after at least two
procedures of TACE ). Tumor response and progression-free survival (PFS,time from the first day
of prescribing lenvatinib to progression or death) were assessed according to RECIST1.1 criteria.
Liver function were also evaluated at baseline and every 2months later. AEs were recorded during
the combination treatment period according to CTCAE 5.0. Results: A total of 48 u-HCC patients
was finally enrolled. Median follow-up in all patients was 9.3(5.3-14.3)months. Patients’ baseline
characteristics were similar in two groups. For early-combination group(n=22)and late-combination
group(n=26), the mean age was 6569.7 and 61611.6years(p=0.2);BCLC stage C HCC was 59% and
54%(p=0.89);and Child-Pugh A proportion was 81.8% and 77%(p=0.73) respectively. The objective
response rate(ORR) was 22.9% in total 48 cases. There was no significant difference in response
rate (18.2% vs 26.9%, P=0.51) or disease control rate (90.9% vs 92.3%, P=1.00). Median PFS was
significantly longer in the early-combination group than that in late-combination group (14.5 vs
8.9months; p=0.048). The safety profile was similar between two groups. Grade 3/4 adverse events
were 3 (13.6%) and 2 cases(7.7%) respectively (P=0.65). Conclusions: This is to date the first real-
world data of the combination timing of lenvatinib with TACE in u-HCC patients. Early-combination
strategymay be a better option for the u-HCC patients with a longermPFS. Research Sponsor: None.
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Prospective, multicenter study of apatinib combine with TACE in treating intermediate to
advanced stage HCC patients: A real-world study from China.

Hailiang Li, Hongtao Hu, Guangshao Cao, Gang Wu, Pengxu Ding, Zhen Li, Qiuliang Wei, Huanzhang Niu, Zukuan Chang,
Jun Yin; Henan Cancer Hospital, Zhengzhou, China; The Affiliated Renmin Hospital of Zhengzhou University, Zhengzhou,
China; The First Affiliated Hospital of Zhengzhou University, Zhengzhou, China; Department of Interventional Therapy, The
First Affiliated Hospital of Zhengzhou University, Zhengzhou, China; Anyang Cancer Hospital, Anyang, China; The First
Affiliated Hospital of Henan Science and Technology University, Luoyang, China; Xinxiang Central Hospital, Xinxiang, China;
Xinyang Central Hospital, Xinyang, China

Background: Combination of transcatheter arterial chemoembolization (TACE) with apatinib are
emerging as an effective treatment for patients with intermediate to advanced stage HCC.
However, the data of HCC treated by apatinib in the real-world setting are not reported. In this
real-world study, we aimed to explore the efficacy and safety of HCC pts which underwent TACE
combine with apatinib.Methods: This was a prospective, multicenter observational study in a real-
world setting and this study was approved by our Ethics Committee. Pts aged$18 years with well
diagnosed intermediate or advanced stageHCCwere included. The pts received apatinib plus TACE
treatment as the first-line therapy. TACE treatment was performed on demand, the dose of
apatinib was selected by the investigator. The primary endpoint was progression-free survival
(PFS). The secondary endpoints were overall survival rate (OS), objective response rate (ORR),
disease control rate (DCR) and safety profile. All of the objective response was assessed by
independent central review per mRECIST criteria. Results: From Jun 2019 to Feb 2020, a total of
98 well diagnosed HCC pts with age from 31 to 86 were enrolled in this study. As of August 2020,
the median follow-up was 9.5 months. The mPFS of 98 pts was 7 months. The ORR, DCR and
6 months OS rate was 35.7%, 76.5% and 82.6%, respectively.The PFS was 7.5 months in
intermediate stage and 6.4 months in advanced stage. The ORR was 46.3% in intermediate stage
(41 cases) and 28% in advanced stage (57 cases) HCC. And the 6 months OS rate was 90.2% in
intermediate stage and 77.1% in advanced stage HCC. Overall, 17 (17.3%) pts had grade$3
treatment-related AEs. All of the safety adverse effects can be tolerated or reduced after
symptomatic treatment and no unexpected adverse events were observed. Conclusions: In this
real-world study, apatinib showed a favorable efficacy and safety profile in pts with intermediate
and advanced stage cancer. Apatinib combination TACE therapy might lead to better survival
benefit in first-line treatment for HCC pts. Clinical trial information: ChiCTR1900024030. Research
Sponsor: None.
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Treatment patterns and outcomes of hepatocellular carcinoma (HCC) patients (pts) in the
CancerLinQ Research Database (CLQ).

Shaum Kabadi, Linlin Luo, Andrew (Scott) Moren, Katherine Baria; AstraZeneca, Gaithersburg, MD; AstraZeneca Pharma-
ceuticals, Gaithersburg, MD

Background: Treatment and management of pts with HCC is complicated by the presence of
underlying chronic liver disease. Clinical trials with unresectable HCC pts are generally limited to
Child-Pugh A or pts with good performance status. Therefore there is limited data for less fit HCC
pts, particularly those treated in the community practice setting.Methods: The study design was a
retrospective cohort study using the US-based CancerLinQ Discovery Database (CLQ). CLQ was
launched by the American Society of Clinical Oncology in 2016 and consists of longitudinal,
demographically, and geographically diverse data aggregated from oncology practice Electronic
Health Record databases. Eligible pts were$18 years at time of HCC diagnosis, had a diagnosis of
stage IV HCC within the record, and had$2 clinical encounters on separate dates during follow-up
after the date of diagnosis. The study period and patient identification period was Jan 1997–Aug
2019; follow up continued through May 2020. Patient demographics, clinical characteristics, and
general treatment characteristics were summarized using descriptive statistics. Results: 460 pts
were eligible for analysis. Of these, 141 pts (31%) had a Child-Pugh score as reported in medical
charts or imputed based on structured and curated data. 76 (54%) pts were Child-Pugh class A, 59
(42%) Child-Pugh class B, and 6 (4%) Child-Pugh class C. The proportion of pts with chronic
hepatitis C infection and liver cirrhosis was higher in pts with Child-Pugh classes B and C compared
to A. Time from diagnosis to first systemic therapy decreased from a median of 126 days for pts
with Child-Pugh class A, to 47 and 16 days for class B and C, respectively. Sorafenib was the most
common regimen regardless of line of therapy, followed by PD-1 pathway inhibitors and chemo-
therapy. Median duration of sorafenib therapy decreased from Child-Pugh class A to C (table).
There was a similar decrease in duration of therapy for pts receiving PD-1 pathway inhibitors and
chemotherapy when moving from class A to class C. Conclusions: This is the first published
retrospective study in HCC using the CLQ. Pts with Child-Pugh class B or C, who are typically
excluded from clinical trials, represented 48% of the pts with a Child-Pugh score included in this
analysis. Duration of therapy was numerically lower for pts with Child-Pugh class B or C compared
to Child-Pugh class A. Further research is needed to describe real-world evidence outside the
context of a clinical trial for HCC pts. Funding: AstraZeneca.

Child-
Pugh
score
class Variable Bevacizumab Chemotherapy

Other
TKI Others

PD-1
pathway Sorafenib

A Obs 2 25 8 1 25 58
Avg
days

216 383 282 57 156 247

Median
days

216 235 157.5 57 81 147

B Obs 1 14 5 1 21 35
Avg
days

166 229 160 15 105 244

Median
days

166 32.5 98 15 60 126

C Obs - - - - 1 2
Avg
days

- - - - 1 44

Median
days

- - - - 1 43.5

Avg, average; obs, observed; TKI, tyrosine kinase inhibitor Research Sponsor: AstraZeneca.
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Risk factors, treatment patterns and survival of patients with incident hepatocellular carcinoma
in France: A retrospective data analysis.

Philippe Mathurin, Marie De Zelicourt, Nadia Kelkouli, Jean-frederic Blanc; Centre Hospitalo-Universitaire Claude Huriez,
Service d’Hépatologie, Lille, France; CEMKA Health and Economic Agency, Bourg-La-Reine, France; Ipsen, Boulogne
Billancourt, France; Groupe Hospitalier Haut-Lévêque, CHU Bordeaux, Bordeaux, France

Background: Despite the screening of patients at risk, hepatocellular carcinoma (HCC) is often
diagnosed at an advanced stage disease, with a very poor prognosis. Aim: To describe risk factors,
treatment patterns and survival of patients with newly diagnosed HCC in France over the period
2015-2017 using SNDS, the national administrative healthcare database covering around 99% of
the population.Methods: The database was searched for patients with a diagnosis of HCC (ICD-10:
C220) from 1 January 2015–31 December 2017. Disease stage (Barcelona Clinic Liver Cancer B, C or
D classification) was defined by the identification of treatment: transcatheter arterial chemo-
embolization (TACE) or radioembolization (TARE), HCC systemic therapy and/or best Supportive
Care (BSC). Patients were followed up for a maximum of 2 years. Results: 21,071 patients were
identified, mean age 69.2 years (SD: 11.1), 82.2%weremale. Liver disease or diabetes was identified
in 86.4% of patients. The most frequent risk factors were alcohol liver disease (42.7%), viral
hepatitis and alcohol liver disease (7.2%), viral hepatitis alone (12.6%), NASH/NAFLD or diabetes
(17.7%). At diagnosis, 6,571 (31.2%) received a curative HCC treatment. Within the total population,
8,616 patients (40.9%) were only managed by BSC, 6,571 (31.2%) received a treatment therapy, of
which 3,184 (15.1%) had a TACE or TARE and 2 700 (12.8%) sorafenib. The 1-year survival rates by
initial treatment were: curative (88.7%), TACE or TARE (70%), systemic therapy (32.2%) and only
17.8% with BSC. Conclusions: These results show the high burden of HCC, with more than two
thirds of patients not receiving active treatment. Research Sponsor: Ipsen.
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Anti-PD-1 antibody SHR-1210 combined with apatinib as adjuvant treatment in patients with
hepatocellular carcinoma at high risk of recurrence after radical resection: Preliminary results
from a multicenter, randomized, controlled phase II trial.

Hong Zhao, Jianjun Zhao, Li Jiang, Xinyu Bi, Honggang Qian, Shunda Du, Jianqiang Cai, Jianguo Zhou, Zhiyu Li, Dongbin Liu,
Yubao Zhang, Ping Zhang; 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;
Department of General Surgery, Beijing Ditan Hospital, Capital Medical University, Beijing, China; Key laboratory of
Carcinogenesis and Translational Research (Ministry of Education/Beijing), Department of Hepatobiliary Surgery, Peking
University Cancer Hospital & Institute, Beijing, China; Department of Liver Surgery, Peking Union Medical College Hospital,
Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing, China; Department of General Surgery,
Xuanwu Hospital, Capital Medical University, Beijing, China; Department of Hepatobiliary and Pancreatic Surgery, Affiliated
Cancer Hospital of Harbin Medical University, Harbin, China; Department I of Hepatobiliary and Pancreatic Surgery, the First
Bethune Hospital of Jilin University, Changchun, China

Background: There is no globally recognized standard adjuvant therapy for HCC after radical
resection. Herein, we explored to evaluate the efficacy and safety of anti-PD-1 antibody SHR-1210
combined with apatinib as adjuvant treatment versus hepatic arterial infusion (HAI) in HCC
patients with high risk of recurrence after radical resection. Methods: This was an ongoing
multicencer, randomized, controlled phase 2 trial. All HCC patients were Child-Pugh Class A, and
confirmed as high risk of recurrence such as portal vein tumor thrombus (PVTT) involved in
second-order branch or above, microvascular invasion (MVI) and microsatellite leisions. Eligible
patients were randomly assigned (1:1) to receive SHR-1210 (200mg, q2w) and apatinib (250mg, q.d.)
for 12 cycles, or two times of standard HAI treatments (epirubicin 80-100mg or epirubicin
50mg+oxaliplatin 50mg). The primary endpoint was recurrence-free survival (RFS), and the
secondary endpoints included safety and quality of life score (QoL). Results: From Jun 12,
2019 to Sep 15, 2020, 32 Chinese HCC patients (pts) (16pts in SHR-1210-apatinib group and HAI
group, respectively) had been recruited. Full analysis (FAS) population contained 29 pts and
intention to treat (ITT) population included 32 pts. The hadzard ratio for relapse or deathwith SHR-
1210-apatinib as compared with HAI was 0.48 (95% CI 0.12-1.75; P = 0.2992) and 0.38 (95% CI 0.11-
1.20; P = 0.0910) in FAS and ITT population, respectively, at date cutoff. Median RFS was not
reached and 10.5months in SHR-1210-apatinib group and HAI group, respectively. The average QoL
score during treatment was 48.8 and 49.2 in SHR-1210-apatinib group and HAI group, respectively.
The most common grade 3 or 4 adverse events occurred in SHR-1210-Apatinib were g-glutamyl-
transferase (GGT) increase (18.75%), leukopenia (12.50%), neutrophil count decrease, alanine and
aspartate aminotransferase increase (12.50%), while in HAI group were lymphocyte count de-
crease (7.69%), hemoglobin increase (7.69%) and GGT increase (7.69%). Conclusions: In HCC
patients with high risk of recurrence after radical resection, SHR-1210 combined with apatinib was
tolerable, and might offer a new promising choice superior to HAI for adjuvant therapy in HCC,
further study is needed to reach the pre-defined primary endpoint. Clinical trial information:
NCT03839550. Research Sponsor: None.
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The lines of loco-regional therapies received and the healthcare economic burden of patients
newly diagnosed with hepatocellular carcinoma in the United States.

Brian Seal, Abdulla M. Abdulhalim, Melissa Lingohr-Smith, Jay Lin; AstraZeneca Pharmaceuticals LP, U.S. Medical Affairs:
Evidence Generation, Gaithersburg, MD; Novosys Health, Green Brook, NJ

Background: Hepatocelluar carcinoma (HCC) is one of the fastest growing causes of cancer-
related deaths in the US. The objectives of this study were to examine the lines of loco-regional
therapies received and the healthcare economic burden of patients newly diagnosed with HCC in
the US. Methods: Patients ($18 years of age) diagnosed with HCC who received $1 loco-regional
therapy (index date) after diagnosis were identified from the MarketScan Commercial and
Medicare Supplemental databases (July 1, 2013-May 31, 2018). Patients were required to
have $6 months of continuous insurance enrollment before the index date and $1 month after
(follow-up period). The follow-up period was censored when patients received any systemic
therapy. During the follow-up periods, the number of patients who received radiation therapy,
ablative therapy, and embolization procedures (transarterial embolization/chemoembolization
[TAE] and radioembolization [TARE]) were examined. All-cause and HCC-related healthcare costs
(total and patient out-of-pocket [OOP] payments per patient per month [PPPM]) were also
measured. Results: Among the 2,101 patients newly diagnosed with HCC who received $1 loco-
regional therapy,median agewas 64 years and 75.0%weremale; themean follow-up duration was
11.5 months. During the follow-up periods, 28.1% (n = 590) received radiation therapy, 27.3% (n =
574) ablative therapy, and 77.3% (n = 1,623) embolization therapy (TAE: 68.7% [n = 1,443]; TARE:
20.7% [n = 434]); 30.9% of patients received multiple loco-regional therapies. During the follow-
up periods, total all-cause healthcare costs were a mean of $20,316 (OOP: $378) PPPM, of which
70.7% ($14,359; OOP: $227 PPPM) were HCC-related. The breakdown of healthcare costs is shown
in the table. Conclusions: According to the findings of this large-scale real-world analysis of
patients newly diagnosed with HCC in the US, a vast majority received at least one embolization
procedure. The monthly healthcare economic burden of patients with HCC treated with local-
regional therapies is relatively high. Research Sponsor: AstraZeneca Pharmaceuticals LP.

All-cause
Mean (st dev)

HCC-related
Mean (st dev)

Total healthcare cost PPPM $20,316 ($26,447) $14,359 ($23,064)
Inpatient $5,675 ($19,489) $4,160 ($16,966)
Outpatient $12,762 ($17,820) $10,199 ($16,455)
Pharmacy $1,878 ($5,425) -
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Safety, tolerability and efficacy of transarterial chemoembolization using anthracyclines-
loaded drug eluting microspheres for treatment of patients with unresectable hepatocellular
carcinoma: Pooled analyses.

Thierry De Baere, Filipe Veloso Gomes, Gontran Verset, Gerardo Tovar-Felice, Katerina Malagari, Elia Coimbra, Jordi Bruix;
Gustave Roussy Cancer Institute/Paris-Sud University, Villejuif, France; Hospital Curry Cabral, Centro Hospitalar Lisboa,
Portugal, Lisbon, Portugal; ULB-Hopital Erasme, Brussels, Belgium; German Trias I Pujol (Can Ruti) University Hospital,
Badalona, Spain; University Hospital of Athens, Greece, Athens, Greece; BCLC Group, Liver Unit, Hospital Clinic, University of
Barcelona, CIBEREHD, IDIBAPS, Barcelona, Spain

Background: Transarterial chemoembolization either with Lipiodol (cTACE) or with drug eluting
microspheres (DEM-TACE) is indicated for the treatment of hepatocellular carcinoma (HCC) not
amenable to curative treatments in patients with preserved liver function. Safety of TACE is
becoming more important with its increased use as a bridge to transplant or downstaging to
resection, but also for preservation of liver function in case of subsequent immuno-combination
therapies. LifePearl microspheres is a novel DEM comprised of polyethylene-glycol with reported
good safety profile and efficacy in smaller series. Our purpose was to assess safety and efficacy of
TACE using anthracycline loaded LifePearl for the treatment of patientswith unresectable HCC in a
pooled analysis of studies with available more than 500 patient’s level data. Methods: We pooled
patient level data from 5 single arm studies. Safety was assessed by close monitoring of adverse
events according to CTCAE (v4.03). Tumor response was assessed, according to mRECIST and
RECIST1.1 and analyzed as best overall response to account for differences in time of imaging
follow-up between studies. The Kaplan-Meier method was used to estimate event rates for time to
event outcomes: progression free survival (PFS), time to unTACEable progression (TTUP) and
overall survival (OS) censoring patients at time of surgery or transplantation. Results: Out of 586
patients, 85.5%, 13.5% and 1.0%were Child Pugh A, B and C, respectively. BCLC stages 0, A, B and
C were 13.6%, 43.4%, 41.1% and 1.9% respectively. The mean number of HCC lesions was 2.161.5
and mean sum of tumor diameters was 49.3632.9mm. In 19% of patients alpha-feto protein level
was. 200ng/ml. A mean of 1.961.3 DEM-TACEs were performed per patient. A total of 197 events
were reported including 2.6 % grade 4 and 1.5% grade 5, mostly related to post-embolization
syndrome. Complete response, partial response and stable disease were 60.2%, 27.1% and 7.4%
respectively providing an objective response and disease control rates of 87,3% and 94,7%
respectively. 10% of patients were transplanted or resected. Median OS, PFS and TTUP is indicated
in the table below. OS was 89.2%, 80.2% and 69.7% at 12, 18 and 24 months respectively.
Conclusions: The treatment of patientswith unresectableHCCwith anthracycline loaded LifePearl
showed good tolerance with acceptable toxicity and high tumor response rate that translated into
promising PFS, TTUP and OS. Research Sponsor: Terumo Europe.

Median OS, PFS and TTUP.

Endpoint Total population BCLC 0&A BCLC B&C

Median OS (months) 35.8 [30.3; n.e.] n.e [35.8; n.e.] 29.9 [27.0; 37.0]
Median PFS (months) 12.0 [10.1; 13.4] 12.9 [11.3; 14.9] 9.7 [7.9;12.6]
Median TTUP (months) 19.4 [16.7; 28.3] n.e [24.6; n.e] 14.1[9.7;16.7]
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Treatment patterns and survival in patients with late-stage hepatocellular carcinoma in France:
A retrospective database analysis.

Jean-frederic Blanc, Caroline Laurendeau, Nadia Kelkouli, Philippe Mathurin; Service d’Hépato-Gastroentérologie et
d’Oncologie Digestive, Groupe Hospitalier Saint André, Bordeaux, France; CEMKA Health and Economic Agency, Bourg-
La-Reine, France; Ipsen, Boulogne Billancourt, France; Centre Hospitalo-Universitaire Claude Huriez, Service d’Hépatologie,
Lille, France

Background: The prognosis for patients with late-stage hepatocellular carcinoma (HCC) is poor,
with only one systemic treatment option available for patients until 2017. Aim: To describe
treatment patterns and survival of French patients following diagnosis of late-stage HCC (Barce-
lona Clinic Liver Cancer classification B, C or D), using a comprehensive nationwide claims
database, SNDS.Methods: The SNDS database was searched from 1 January 2015 to 31 December
2017 for patients with a diagnosis of HCC (ICD-10: C220) and late-stage disease, defined by the
identification of transcatheter arterial chemoembolization (TACE) or radioembolization (TARE),
HCC systemic therapy and/or best supportive care (BSC). Patients were followed up for a max-
imum of 2 years. Results: 17,298 patients (mean age: 68.7 years (SD: 11.3), 82.6% male) were
identified, with 72.4% diagnosed at late stage. During follow-up, 29.6% of patients were treated
with TACE or TARE, and 27.1% received systematic therapy (sorafenib in 99.5% of cases). The
median duration of systemic treatment was 7.9 (95% CI: 7.4-8.5) months. In 62.5% of cases, this
treatment was discontinued at 12 months; this proportion fell to 40.3% when using mortality as a
competitive risk. Survival since diagnosis of late stage HCC differed according to the type of first
treatment received. Median overall survival was 23.7, 11.9, 7.4 and 1 month in patients initially
receiving TACE, TARE, systemic therapy or no treatment, respectively.Conclusions: These results
confirm the high clinical burden of late-stage HCC over this period and the need for second-line
systemic treatments to improve patient outcomes. Research Sponsor: Ipsen.
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Impact of NAFLD on clinical outcomes in hepatocellular carcinoma treated with sorafenib: An
international cohort study.

Jessica Howell, Amit Samani, Binish Mannan, Saur Hajiev, Leila Motedayan Aval, Rebecca Abdelmalak, Vincent C. Tam,
Dominik Bettinger, Robert Thimme, Tamar Hamosh Taddei, David Edward Kaplan, Max Seidensticker, Rohini Sharma;
University of Melbourne, Melbourne, Australia; Guy’s and St. Thomas’ NHS Foundation Trust and King’s College London,
London, United Kingdom; Imperial College London, London, United Kingdom; University of Calgary Tom Baker Cancer Center,
Calgary, AB, Canada; Berta Ottenstein Programme, Faculty of Medicine, University of Freiburg, Freiburg, Germany; University
of Freiburg, Freiburg, Germany; Yale School of Medicine, Yale University, New Haven, CT; The Corporal Michael J. Crescenz VA
Medical Center, Philadelphia, PA; Klinikum Großhadern, Radiologie, Munich, Germany

Background:The incidence of non-alcoholic fatty liver disease (NAFLD)-associated hepatocellular
carcinoma (HCC) is increasing. The impact of NAFLD on overall survival (OS), treatment
response and toxicity in patients with HCC treated with sorafenib is unknown. We examined
the impact of NAFLD on OS and toxicity in an international cohort of patients receiving sorafenib.
Methods:Clinical and demographic data were collected from patients consecutively treated at
specialist centres in Europe and North America. The impact of NAFLD on OS, sorafenib-specific
survival and sorafenib-related toxicity compared to other aetiologies of liver disease using multi-
variable Cox-proportional hazards and logistic regression modelling was assessed. Results:5201
patients were treated with sorafenib; 183 (3.6%) had NAFLD-associated HCC. NAFLD-associated
HCC patientsweremore likely to be olderwomen(median age 65.8 vs 63.0 years, p,0.01 and 10.4%
vs 2.3%, , 0.01), with a median BMI of 29.4. After controlling for known prognostic factors, no
difference in OS in patients with or without NAFLD was observed(adjusted HR 0.94 (95% CI 0.76
-1.16), p = 0.57). NAFLD-associated patients had more advanced stage HCC when they commenced
sorafenib (BCLC C/D 70.9% vs 58.9%, p, 0.01) and were more likely to be commenced on a lower
starting dose of sorafenib (51.4 vs. 36.4%, p, 0.01). However, there was no difference in sorafenib-
specific survival between NAFLD and other aetiologies(HR 0.99, 95% CI (0.85 – 1.16, p=0.92).
Adverse eventswere similar betweenNAFLDandnon-NAFLDHCCgroups, including rates of$ grade
2 hypertension(6.3 vs. 5.8%, p = 1.00). A lower rate of severe hand foot syndrome was observed in
the NAFLD population(3.8 vs. 12.4%, p = 0.03). Conclusions: OS in HCC does not appear to be
influenced by the presence of NAFLD. NAFLD-associated HCC derive similar clinical benefit from
sorafenib compared to other aetiologies. Research Sponsor: None.
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Low energy amplitude modulated radiofrequency electromagnetic fields in combination with
standard treatment or as monotherapy to show improvement in quality of life in patients with
advanced hepatocellular carcinoma.

Micelange Carvalho Sousa, Frederico Costa, Pablo Diego Lima, Yone De Camargo Setogute, Brenda Pires Gumz,
Fernanda Azevedo, Jorge Sabbaga, Denis Leonardo Fontes Jardim, Daniela Freitas, Tulio Eduardo Flesch Pfiffer,
Elizabeth Santos, Tiago Biachi De Castria, Natally Horvat, Regis Franca, Leonardo Testagrossa,
Antonio Francisco Iemma, Jack Tuszynski; Hospital Śırio Libanês, S~ao Paulo, Brazil; Hospital Sirio-Libanês, S~ao Paulo,
Brazil; Sirio Libanês Hospital, S~ao Paulo, Brazil; Hospital Sirio Libanes S~ao Paulo, S~ao Paulo, Brazil; Hospital Śırio-Libanês,
Braśılia, Brazil; Instituto do Câncer do Estado de S~ao Paulo, S~ao Paulo, Brazil; Instituto do Câncer do Estado de S~ao Paulo,
Universidade de S~ao Paulo, S~ao Paulo, Brazil; The University of Texas MD Anderson Cancer Center, Campinas, Brazil; Sirio
Libanes Hospital, S~ao Paulo, Brazil; ICESP, S~ao Paulo, Brazil; Institut Gustave Roussy, Villejuif, France; Instituto Do Cancer Do
Estado De S~ao Paulo, S~ao Paulo, Brazil; Radiology Department, S~ao Paulo Cancer Institute, S~ao Paulo, Brazil; Department of
Raiology, Hospital Śırio-Libanês, S~ao Paulo, Brazil; Hospital Śırio-Libanês, S~ao Paulo, Brazil; University of Alberta, Edmonton,
AB, Canada

Background: Hepatocellular carcinoma (HCC) is a fatal cancer without curative option for most
patients. Hence the importance to improve health related quality of life (HRQoL). Amplitude-
modulated radiofrequency electromagnetic fields (EMF), as a novel and non-toxic therapy, has
potential for improving HRQoL in advanced HCC patients. Methods: An open-label, single center,
prospective clinical protocol was performed in advanced HCC patients as an initial and salvage
treatment modality. Systemic exposure to EMF was used in combination with a systemic conven-
tional treatment or as a single treatment. A spoon-shaped antenna placed in the oral cavity
delivered EMF over 90 minutes with monthly repetitions until death or consent withdrawal. The
effect on HRQoL was the primary objective of this study. Patients answered the EORTC-C30 v3.0
questionnaires prior to every EMF exposure. Clinically meaningful change (CMC) and time to
deterioration (TTD) for Global Health (QoL), Role Functioning (RF) and Physical Functioning (PF)
were used in the analysis. Results: From March 2018 to April 2020, 55 advanced HCC patients
were submitted to 373 EMF exposures. 41/55 (75%) patients had repetitive exposures (mean # 4,
ranging from 2-16). 87% were male, median age was 67, 84% were BLCL-C, 16% were Child-Pugh
B, 29%had extra-hepaticmetastasis, 55%had failed previous treatment and 71%had documented
radiological progression. 31(56%) patients received EMF in combination with systemic therapy (28
TKI and 3 anti-PDL1). 24 patients received EMF as a single treatment modality. The mean baseline
score was 68.1 for QoL and 77.1 for RF and PF. 61%, 76% and 49% of patients experienced positive
change inQoL, RF and PS scores immediately prior to the second exposure, respectively. +CMCwas
reported in 20%, 17% and 32% of patients, respectively for QoL, RF and PS. The median QoL TTD
was not reached. The median RF TTD was 7.2 month and the median PF TTD was 11.9 month. The
median RF TTD for patients in combination treatment was 11.4 months and in a single treatment
was 13.5 month. The median PF TTD for patients in combination treatment was 12.8 months and in
single treatmentwas 14.5month.Conclusions:AdvancedHCC patients showed positive changes in
QoL, RF and PF HRQoL scores after single exposure to EMF. The benefit from EMF in HRQoL was
durable both in combination with TKI or as a single modality in advanced HCC patients. These
results support future development as a novel palliative treatment modality in advanced HCC
patients. Clinical trial information: NCT 01686412. Research Sponsor: None.
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The implications of treatment delays in adjuvant therapy for cholangiocarcinoma patients.

Matthew Parsons, Shane Lloyd, Skyler B Johnson, Courtney L. Scaife, Ignacio Garrido-Laguna, Randa Tao; University of Utah,
Salt Lake City, UT; Huntsman Cancer Institute, University of Utah, Salt Lake City, UT; University of Utah Huntsman Cancer
Institute, Salt Lake City, UT; University of Utah, Huntsman Cancer Hospital, Salt Lake City, UT

Background: To understand the factors associated with timing of adjuvant therapy in the man-
agement of intrahepatic and extrahepatic cholangiocarcinoma and the impact of delays on overall
survival (OS). Methods: Data from the NCDB for patients with pathologically proven non-
metastatic adenocarcinoma of the bile ducts from 2004 to 2014 were pooled and screened.
Patients were included only if they underwent surgery and adjuvant chemotherapy (CMT) and/or
radiotherapy (RT). Patients who underwent neoadjuvant therapy or received CMT or RT with
palliative intent were excluded. Pearson’s chi-squared test and multivariate logistic regression
analyseswere used to assess the distribution of demographic, clinical, and treatment factors. After
propensity-score matching with inverse probability of treatment weighting, OS was compared
between patients who had initiation of adjuvant therapy past various time points using Kaplan
Meier analyses and doubly-robust estimationwithmultivariate Cox proportional hazardsmodeling.
Results: In total, 7,422 patients in our analysis underwent adjuvant treatment. This represented
43% of the study cohort of 17,123 patients. Of the patients who underwent adjuvant treatment,
3,956 (53%) initiated adjuvant therapy by twomonths, 6,234 (84%) by 3months and 6,987 (94%)
by four months. High-grade disease, macroscopically positive margins, tumors larger than five
centimeters, and unknown LVSI status, were associated with earlier initiation of adjuvant treat-
ment at two months or earlier. Patients who received early adjuvant therapy were also more likely
to be treated with a combination of CMT and RT. Factors associated with delay of adjuvant therapy
beyond three months post-surgery included Charlson scores of one or greater and Hispanic race.
After propensity score weighting, there was no survival difference between groups when com-
paring initiation of adjuvant therapy before or after two, three or four month time points
Conclusions: We identified a number of patient characteristics related to the timing of initiating
adjuvant therapy in patients with biliary cancers. There were no significant difference in OS
associated with delaying adjuvant therapy beyond two, three or four month time-points. Our
findings are relevant in the era of COVID-19 when minimizing patient exposure to health-care
settings during a pandemic may need to be considered when deciding on the timing of adjuvant
therapy. If a delay is necessary, our results suggest that there is no survival detriment to initiating
adjuvant therapy beyond three or fourmonths after surgery for biliary cancers. Research Sponsor:
None.
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Anlotinib plus TQB2450 in patients with advanced refractory biliary tract cancer (BTC): An
open-label, dose-escalating, and dose-expansion cohort of phase Ib trial.

Jun Zhou, Jifang Gong, Yanshuo Cao, Zhi Peng, Jiajia Yuan, Xicheng Wang, Ming LU, Lin Shen; Beijing Cancer Hospital and
Institute, Beijing, China; Gastrointestinal Medical Oncology, Beijing Cancer Hospital, Beijing, China; Princess Margaret
Hospital Cancer Centre, Toronto, ON, Canada; Department of Gastrointestinal Oncology, Key Laboratory of Carcinogenesis
and Translational Research (Ministry of Education/Beijing), Peking University Cancer Hospital and Institute, Beijing, China;
Department of Gastrointestinal Oncology, Key Laboratory of Carcinogenesis and Translational Research (Ministry of
Education), Peking University Cancer Hospital & Institute, Beijing, China; Peking University Cancer Hospital & Institute,
Beijing, China

Background:Anti-angiogenic agents have been clinically investigated in combinationwith anti-PD-
1/L1 mAbs due to their immuno-modulatory effects. Anlotinib (A), a potent oral multi-target
tyrosine kinase inhibitor, has anti-angiogenic properties and anti-tumor efficacy with a favorable
toxicity profile. The combination of A and TQB2450 (T), an anti-PD-L1 mAb, exhibited superior
tumor growth suppression compared to either monotherapy inmurinemodels. This ongoing phase
1b study cohort is aimed to assess the safety and efficacy of A+T in pts with advanced BTC.
Methods: In this study cohort, patients (pts) with previously treated, advanced BTC were enrolled.
A 3+3 dose escalation was used to determine the maximum tolerated dose (MTD) and a recom-
mended phase 2 dose (RP2D) in a dose-escalating stage. Additional pts were enrolled in a dose-
expansion stage to further establish the safety and determine the preliminary efficacy. Oral A of 10
and 12 mg was administered once daily for 14 days on / 7 days off with intravenous T of 1200 mg
every 3 weeks. The primary endpoint was dose-limiting toxicity (DLT) during first cycle (first
3 weeks) to estimate the MTD, RP2D and overall response rate (ORR). Tumor response was
assessed according to RECIST version 1.1 and iRECIST. The Secondary endpoints were progression-
free survival (PFS), disease control rate (DCR) and safety. Results:25 pts were enrolled (8 with
intrahepatic cholangiocarcinoma [IHCC]; 8 with extrahepatic cholangiocarcinoma [EHCC]; 9 with
gall bladder cancer [GBC]) until August 2020. Median number of prior lines of therapy was 1 (range
1-5). During dose-escalation, no DLT was observed and 12mg anlotinib was determined as RP2D for
expansion. Among 24 evaluable pts (with at least once tumor assessment), 3 had achieved
complete response (CR) and 7 had partial response (PR), which were all treated by 12 mg anlotinib
plus TQB2450, 8 had stable disease (SD) and 6 had progression disease (PD). ORR was 41.67% and
DCR was 75%. 10 pts were still on treatment. The median PFS was 240 days (95% CI,
83~NR).Treatment-related adverse events (TRAEs) occurred in 83.3% of pts (G3/4 in 16.7%
[4/24], and leading to treatment discontinuation in 4.2% [1/24]). The most common TRAEs
were hypertension (33.3%), decreased white blood cell counts (25.0%), increased TBIL
(20.8%), decreased neutrophil counts (20.8%), increased DBIL (12.5%), and increased IBIL
(12.5%). Conclusions: A+T had a manageable safety profile and encouraging antitumor efficacy
in pts with previously treated, advanced BTC. No unexpected AEs were identified beyond the
established safety profile for each agent. Clinical trial information: NCT03996408. Research
Sponsor: Chia Tai Tianqing Pharmaceutical Group Co., Ltd.
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Comparison of systemic therapy efficacy in advanced hepatocellular carcinoma: Systematic
review and frequentist network meta-analysis of randomized controlled trials.

Robin Park, Laércio Lopes da Silva, Voravech Nissaisorakarn, Ivy Riano, Anwaar Saeed; MetroWest Medical Center,
Framingham, MA; MetroWest Medical Center/Tufts University School of Medicine, Framingham, MA; University of Kansas
Medical Center, Kansas City, KS

Background: Several systemic agents are approved for use in the first line and second line
treatment settings for advanced hepatocellular carcinoma (aHCC). However, choosing among
available options in both first and second line settings remain difficult due to the paucity of head-to-
head comparative trials. Therefore, we have conducted a systematic review and network meta-
analysis for the indirect comparison of the systemic agents in the first line and second line settings.
Methods: Published clinical trials that have evaluated systemic agents in the first line and second
line settings in advanced HCC from inception to April 2020 were identified by searching PubMed,
EMBASE, and Cochrane Databases and abstracts presented in the main annual ASCO and ESMO
conferences from 2017 to 2020. Studies published in English providing clinical outcomes data
including overall survival (OS), progression free survival (PFS) and objective response rate (ORR)
were included in the analysis. The primary outcomes of interest were pooled hazard ratios (HR) of
OS and OR of ORR in first line studies and HR of PFS and OR of ORR for second line studies. OS for
second line agents were synthesized in a qualitative analysis. Results: Overall, 8,335 patients (13
studies) and 4,612 patients (11 studies) were analyzed in phase II/III trials for first line and second
line settings respectively. In the first line setting, atezolizumab plus bevacizumab and lenvatinib
were ranked highest as the regimens associated with the greatest OS (A+B, HR 0.58, 95%CI, 0.42-
0.80; P-score 0.993) and ORR (lenva, OR 3.34, 95% CI, 2.17-5.14; P-score 0.080) respectively. In
the second line setting, cabozantinib showed the highest probability of greatest PFS benefit (HR
0.44, 95% CI, 0.29-0.66; P-score 0.854) as well as the highest probability of greatest ORR benefit
(cabo, OR 9.40, 95% CI, 1.25-70.83, P-score, 0.266). Conclusions: In the first line setting,
atezolizumab plus bevacizumab may be the superior regimen whereas lenvatinib may be consid-
ered as the initial option when robust tumor responses are preferred. In the second line setting,
cabozantinib may be the preferred option including in cases when robust tumor responses are
favored. Research Sponsor: None.
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DEDUCTIVE: A study of tivozanib in combination with durvalumab in subjects with untreated
advanced hepatocellular carcinoma—Phase Ib results.

Renuka V. Iyer, Daneng Li, Farshid Dayyani, Alexandria T. Phan, Michael N. Needle, Thomas Adam Abrams; Roswell Park
Comprehensive Cancer Center, Buffalo, NY; Department of Medical Oncology, City of Hope Comprehensive Cancer Center and
Beckman Research Institute, Duarte, CA; University of California Irvine, Division of Hematology/Oncology, Department of
Medicine, Orange, CA; UT Health North Campus Tyler, MD Anderson Cancer Center, Tyler, TX; Aveo Oncology, Boston, MA;
Dana-Farber Cancer Institute, Boston, MA

Background: A recent ph3 study combining bevacizumab (VEGF-A Mab) with atezolizumab (PD-L1
inhibitor) has shown significant improvements in OS and PFS demonstrating that a combination of
VEGF and PDL1 inhibition can improve patient outcomes over sorafenib. Tivozanib (T, a potent and
selective VEGFR 1, 2 & 3 TKI) and durvalumab (D, a PD-L1 antibody) have both demonstrated single
agent activity in HCC and have been combined safely with other therapies. T blocks all three VEGF
receptors, and when combined with a PD-L1 inhibitor may improve patient outcomes. The ph1
portion of this study combines T with D to establish the recommended phase II dose (RP2D) and
provide preliminary safety and efficacy data. Methods: Major eligibility criteria are adults with
documented advanced HCC, Child-Pugh Class A, ECOG 0 or 1, creatinine clearance . 40 ml/min.
Major exclusion criteria are co-infection with HBV and HCV and significant organ dysfunction. The
starting dose is the combination of T 1 mg orally for 21 days followed by 7 days off treatment and D
1500 mg intravenously every 28 days. A DLT is generally defined as the occurrence of any
Grade$3 immune or non-immune adverse event (AE) in Cycle 1 that is at least possibly related to
the investigational regimen other than any grade of vitiligo or alopecia or Grade 3 controllable
hypertension in cycle 1. The primary objective is to establish the RP2D and the safety and
tolerability for this combination in patients with advanced HCC. Patients will be treated until
progression of disease, unacceptable side effects, or death. Outcome measures will be AEs per
CTCAE v.5 and cross-sectional imaging performed every 8 weeks. Results: Seven patients were
enrolled in phase I. Six were male; the median age was 75 (range 40 to 82). One patient had mild
elevation of LFTs and did not complete the 21-day course of T and was replaced. No patient
experienced a.=grade 3 AE in cycle 1. The most common AEs, each seen in two of seven patients,
were anorexia, cough, diarrhea, dysphonia, fatigue, hypertension, and palmar-plantar erythrody-
sesthesia. Two of seven have achieved a partial response. Conclusions: The combination of T with
D in patients with untreated advanced HCC is well tolerated. The RP2D for the combination is T 1mg
orally for 21 days on treatment followed by 7 days off treatment and D 1500mg intravenously every
28 days. In the phase II portion of the study an additional 30 patients will be treated at the RP2D.
Secondary objectives are to assess the objective response rate, progression free survival, and
overall survival in this population. Clinical trial information: NCT03970616. Research Sponsor:
AVEO Oncology.

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

HEPATOBILIARY CANCER

http://clinicaltrials.gov/show/NCT03970616
http://gicasym.org


295 Poster Session

Atezolizumab plus bevacizumab for unresectable or metastatic hepatocellular carcinoma: A
cost-effectiveness analysis.

Wenjun Wang, Jingjing Wang, Xin Zhang, Yikai Wang, Juanjuan Shi, Xiaoli Jia, Shuangsuo Dang; Second Affiliated Hospital of
Xi’an Jiaotong University, Xi’an, China

Background: In May 2020, atezolizumab plus bevacizumab was approved by US Food and Drug
Administration for patients with unresectable or metastatic hepatocellular carcinoma (HCC) who
have not received prior systemic therapy due to improvement in overall and progression-free
survival compared with standard sorafenib treatment. However, because of the high cost of
atezolizumab plus bevacizumab, there is a need to assess its value by considering both efficacy and
cost. The aim of this study is to evaluate the cost-effectiveness of atezolizumab plus bevacizumab
vs sorafenib for patients with unresectable or metastatic HCC from the US payer perspective.
Methods: A partitioned-survival model was developed to compare health care costs and clinical
outcomes of atezolizumab plus bevacizumab vs sorafenib in first-line treatment of unresectable or
metastatic HCC over 6-year horizon. Treatment effects were extracted from the IMbrave150 trial.
Health care cost and health utility data were obtained from published studies and databases.
Incremental cost-effectiveness ratio (ICER) was calculated as the ratio of the incremental cost to
the incremental quality-adjusted life years (QALYs). One-way deterministic and probabilistic
sensitivity analyses were used to examine model uncertainty. Additional subgroup analyses were
performed. Results: Atezolizumab plus bevacizumab resulted in increase of 0.623 life-years,
0.484QALYs and $158,781 per patient at the base case analysis. The ICERwas $322,500 per QALY
(95% confidence interval, $136,275 to $801,509 per QALY), with 0.5% and 4.1% chance of being
cost-effective at a willingness-to-pay threshold of $100,000 and $150,000 per QALY, respectively.
The ICER never went below $150,000 per QALY in the one-way sensitivity analyses and among
patients of clinically relevant subgroups in the subgroup analyses.Conclusions:Atezolizumab plus
bevacizumab is unlikely to be cost-effective compared with sorafenib in first-line treatment of
patients with unresectable or metastatic HCC from the US payer perspective. Research Sponsor:
Chinese foundation for hepatitis prevention and control——TianQing liver disease research fund
subject.
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Association of early recurrence within one year of liver transplant for hepatocellular carcinoma
with poor survival.

Bryan Cho Wing Li, Joanne Wing Yan Chiu, Thomas Yau, Roland Ching-Yu Leung, Vikki Tang, Kit Bong Shing, Gin Wai Kwok,
Tan To Cheung, Wong Hoi She, Ka Wing Ma; HKU, Hong Kong, China; University of Hong Kong, Hong Kong, China; The
University of Hong Kong, Hong Kong, China; Department of Medicine, Queen Mary Hospital, Hong Kong, China; Department of
Medicine, The University of Hong Kong, Hong Kong, China; The University of Hong Kong, Pokfulam, China

Background: Treatment of hepatocellular carcinoma (HCC) recurrences following liver transplant
is challenging. All the clinical trials of systemic therapies for advanced HCC excluded patients with
any history of organ transplant. Here we review outcome, and the safety and efficacy of the
application of systemic medical therapies in this clinical setting. Methods: This is a retrospective
cross-sectional study of consecutive adult patients with recurrence of HCC following liver trans-
plant for the indication of treatment of HCC in QueenMary Hospital from January 2005 to January
2018. Results: Forty-three consecutive patients with a recurrence of HCC following liver trans-
plant were identified from 2005 to 2018. Median survival from diagnosis of recurrence was
17 months (CI 11.3, 22.7). Early recurrence within 12 months of transplant was associated with a
significantly worsemedian survival of 10months CI 8.5, 11.4) compared to 26months (CI 18.8, 33.2)
when recurrences occurred after 12 months from transplant (p, 0.001) after adjustment with
peritumoural vascular invasion, first line therapywith sorafenib, any second line therapy and use of
mTOR inhibitors as immunosuppressants, with a hazard ratio of 0.104 (log-rank test, p,0.001). 41
patients who received medical systemic therapies, 34 (79.1% ) received sorafenib as the first line
systemic therapy. 47.1% (N= 16) received subsequent lines of systemic therapies (ranging from 1 to
4 lines). Hand-foot syndrome was most common among the adverse events and it was observed in
34.7% patients treated with sorafenib. It led to dose interruptions in 8.8 % of patients who were
given sorafenib. 26.7% had grade 1 diarrhoea. 14.3% had grade 1 transaminase rise. Conclusions:
Early recurrence within one year from transplant was the most significant risk factor. Treatment
efficacy and adverse events and tolerability of sorafenib were comparable with those in the setting
of advanced HCC without transplant. Research Sponsor: None.
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Pembrolizumab (pembro) monotherapy for previously untreated advanced hepatocellular
carcinoma (HCC): Phase II KEYNOTE-224 study.

Jean-Luc Van Laethem, Ivan Borbath, Mark Karwal, Chris Verslype, Hans Van Vlierberghe, Adel Kardosh, Vittorina Zagonel,
Per Stal, Debashis Sarker, Daniel H. Palmer, Arndt Vogel, Julien Edeline, Stéphane Cattan, Masatoshi Kudo, Ann-Lii Cheng,
Sadahisa Ogasawara, Abby B. Siegel, Michael Jon Chisamore, Anran Wang, Andrew X. Zhu; Erasme Hospital, Brussels,
Belgium; Cliniques Universitaires St Luc, Brussels, Belgium; University of Iowa, Iowa City, IA; University Hospital of Leuven,
Leuven, Belgium; Ghent University Hospital, Ghent, Belgium; Oregon Health & Science University, Portland, OR; Medical
Oncology Unit 1, Department of Oncology, Istituto Oncologico Veneto IOV IRCCS, Padua, Italy; Karolinska Institutet,
Stockholm, Sweden; King’s College Hospital, Institute of Liver Studies, London, United Kingdom; University of Liverpool,
Liverpool, United Kingdom; Medizinische Hochschule, Hannover, Germany; Centre Eugène Marquis, Rennes, France; Hôpital
Claude Huriez, Centre Hospitalier Régional Universitaire de Lille, Lille, France; Department of Gastroenterology and
Hepatology, Kindai University Faculty of Medicine, Osaka, Japan; National Taiwan University Hospital and National Taiwan
University Cancer Center, Taipei, Taiwan; Department of Gastroenterology, Graduate School of Medicine, Chiba University,
Chiba, Japan; Merck & Co., Inc., Kenilworth, NJ; Harvard Medical School/Massachusetts General Hospital Cancer Center,
Boston, MA

Background: Results from cohort 1 of KEYNOTE-224, an open-label, single-arm, multi-country
phase II trial, demonstrated that pembro monotherapy was efficacious and tolerable in patients
(pts) with advancedHCC previously treatedwith sorafenib. Here, we report results fromKEYNOTE-
224 cohort 2, which enrolled pts with advanced HCC and no prior systemic therapy. Methods:
Eligible pts in cohort 2 had radiologically, histologically, or cytologically confirmed, incurable HCC
not amenable or refractory to locoregional therapy, Child Pugh A liver disease, measurable disease
based on RECIST 1.1 by blinded independent central review (BICR), ECOG PS 0-1, and BCLC stage C
or B. Pts received pembro 200 mg IV Q3W for ~2 years or until disease progression, unacceptable
toxicity, consent withdrawal, or investigator decision. Primary endpoint was ORR (RECIST 1.1 by
BICR). Secondary endpoints included DOR, DCR, TTP, PFS, OS, and safety/tolerability. Response
was assessed every 9 weeks. Efficacy and safety were assessed in pts who received $1 dose of
study treatment. DOR was assessed in responders. The estimate and 95% CI of the ORR and DCR
were based on the Clopper-Pearson method. Kaplan-Meier method was used to estimate OS, PFS,
and DOR. A sample size of ~50 pts was chosen to provide acceptable precision for the assessment
of ORR. Results: Cohort 2 enrolled 51 pts. The median time from the first dose to data cutoff (July
31, 2020) was 21 (range, 17-23) mo. The median age of pts was 68 (range, 41-91) years, one pt was
HBV+, 80% had alcohol use, 8% were HCV+, 18% had vascular invasion, 35% had extrahepatic
disease, 33%had BCLC Stage B disease, and 67%had BCLC Stage CHCC. ORRwas 16% (95%CI, 7-
29) and was similar across most subgroups. Median DOR was not reached (range, 3-20+ mo); 70%
were estimated to have response duration$12 mo. Best overall responses were 0 CR, 8 (16%) PRs,
21 (41%) SDs, and 17 (33%) PDs; response was not evaluable or not assessed for 5 (10%) pts. DCR
was 57%. The median TTP was 4 (95% CI, 3-8) mo. The median PFS was 4 (95% CI, 2-6) mo, and
median OS was 17 (95% CI, 8-NA) mo. PFS rate at 18 mo was 16%, and OS rate at 18 mo was 46%.
Treatment-related AEs (TRAEs) occurred in 27 (53%) pts; themost common TRAEs were diarrhea,
fatigue, hypothyroidism, and myalgia. Grade $3 TRAEs occurred in 7 (14%) pts. TRAEs led to
treatment discontinuation in 6%of pts. Immune-mediated AEs and infusion reactions occurred in 11
(22%) pts. One treatment-related death occurred due to myocarditis, with associated immune-
related hepatitis. Conclusions: In pts with advanced HCC and no prior systemic therapy, pembro
monotherapy provided durable anti-tumor activity, promising overall survival, and demonstrated a
safety profile consistent with that previously observed for pembro in advanced HCC. These
findings support further evaluation of pembro-based regimens for the treatment of HCC in the
frontline setting. Clinical trial information: NCT02702414. Research Sponsor: Funding for this
researchwas provided byMerck Sharp &DohmeCorp., a subsidiary ofMerck & Co., Inc., Kenilworth,
NJ, USA.
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Post hoc analysis in patients (pts) with unresectable hepatocellular carcinoma (uHCC) who
progressed to Child-Pugh B (CPB) liver function in the phase III REFLECT study of lenvatinib
(LEN).

Jasmine Huynh, May Thet Cho, Edward Jae-Hoon Kim, Min Ren, Carol Robbins, Carlos Amaya-Chanaga, Arndt Vogel;
University of California Davis Comprehensive Cancer Center, Sacramento, CA; Eisai Inc., Woodcliff Lake, NJ; Hannover
Medical School, Hannover, Germany

Background: The treatment landscape for pts with uHCC has recently expanded. However, there is
an unmet need for effective treatment options in CPB pts. LEN is approved first-line in uHCC based
on the REFLECT study (Child-Pugh A [CPA] pts were allowed, per inclusion criteria). In a prior
analysis of REFLECT, pts treated with LEN benefited irrespective of baseline liver function (ALBI
grade 1 or 2; Child-Pugh score 5 or 6). To determine outcomes in pts with reduced liver function, we
report a post hoc analysis of key efficacy and safety results in LEN-treated pts from REFLECT who
progressed to CPB and those who did not within the first 8 weeks of treatment. Methods: In
REFLECT, pts with uHCCwere randomized 1:1 to LEN (per bodyweight: 12 mg/day for$60 kg; 8mg/
day for , 60 kg) or sorafenib (400 mg twice daily) in 28-day cycles. This analysis assessed ORR.
Landmark analyses (starting at week 8) of PFS, time-to-progression (TTP), andOS in CPB pts and in
ptswho remained CPA at 8weeks post-randomizationwere also conducted. Tumorswere assessed
bymRECIST by independent imaging review. Safetywas also assessed from baseline.Results: This
subgroup analysis included LEN-treated pts (n = 60) who progressed to CPB within the first
8 weeks of treatment (CPB pts) and 413 pts who did not (CPA pts). At baseline, 26.7% and 73.1% of
pts had an ALBI grade of 1 and 73.3% and 26.9% of pts had an ALBI grade of 2 in CPB and CPA pts,
respectively. ORR was 28.3% (95% CI 16.9–39.7) for CPB pts and 42.9% (95% CI 38.1–47.6) for
CPA pts. A landmark analysis showed amedian PFS of 3.7 mos (95%CI 1.8–7.4) for CPB pts and 6.5
mos (95% CI 5.6–7.4) for CPA pts from the week 8 timepoint. Landmark analyses at week 8 also
showed that the median TTP was 5.6 mos (95% CI 3.5–9.3) for CPB pts and 7.3 mos (95% CI
5.6–7.4) for CPA pts; the median OS was 6.8 mos (95% CI 2.6–10.3) for CPB pts and 13.3 mos (95%
CI 11.6–16.1) for CPA pts perweek 8 landmark analyses. As expected, efficacy appeared to be greater
in CPA pts versus CPB pts; however, OS of 6.8 months in CPB pts after the week 8 landmark is
notable. Moreover, median duration of treatment was 3.2mos for CPB pts and 6.9mos for CPA pts,
thereby suggesting CPB pts can remain on LEN. The incidence of grade$3 treatment-related AEs
(TRAEs) was 71.7% in CPB pts and 54.7% in CPA pts. TRAEs leading to discontinuation occurred in
18.3%of CPB pts and 7.5% of CPA pts.Conclusions: In this post hoc analysis of pts in REFLECT, we
examine the key efficacy and safety results for LEN-treated pts who progressed to CPB by week 8.
This post hoc analysis is limited by its descriptive nature; however, the results indicate that further
study of LEN in CPB pts with uHCC is warranted. Clinical trial information: NCT01761266. Research
Sponsor: Eisai Inc., Woodcliff Lake, NJ, USA, andMerck Sharp &Dohme Corp., a subsidiary ofMerck
& Co., Inc., Kenilworth, NJ, USA.
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Zanidatamab (ZW25) in HER2-positive biliary tract cancers (BTCs): Results from a phase I study.

Funda Meric-Bernstam, Diana L. Hanna, Anthony B. El-Khoueiry, Yoon-Koo Kang, Do-Youn Oh, Jorge M Chaves,
Sun Young Rha, Erika P. Hamilton, Shubham Pant, Milind M. Javle, Kanwal Pratap Singh Raghav, Allison Fortenberry,
Todd Gray, Joseph Woolery, Keun Wook Lee; The University of Texas MD Anderson Cancer Center, Houston, TX; USC Norris
Comprehensive Cancer Center, Los Angeles, CA; Asan Medical Center, Seoul, South Korea; Seoul National University Hospital,
Seoul National University College of Medicine, Seoul, South Korea; Northwest Medical Specialties, Tacoma, WA; Yonsei
Cancer Center, Yonsei University College of Medicine, Seoul, South Korea; Sarah Cannon Research Institute and Tennessee
Oncology, Nashville, TN; Zymeworks Inc., Vancouver, BC, Canada; Seoul National University College of Medicine, Seoul
National University Bundang Hospital, Seongnam, South Korea

Background: Treatment options are limited for patients with unresectable, locally advanced or
metastatic BTCs progressing after first line treatment. Standard second line chemotherapy yields
objective response rates (ORR) of , 10% and median overall survival of these patients is ,
6 months. Human epidermal growth factor receptor 2 (HER2) overexpression/ amplification is
observed in 5–19% of BTCs. Zanidatamab is a bispecific HER2-targeted antibody that has dem-
onstrated durable single agent activity with good tolerability in a range of HER2-overexpressing
cancers. Methods: In the expansion cohort of this phase I study (NCT02892123), the primary
objective is to characterize safety and tolerability of zanidatamab and secondary objectives
include evaluation of anti-tumor activity. This cohort includes BTC patients with centrally con-
firmed HER2 overexpression (immunohistochemistry [IHC] 3+ or IHC 2+/ fluorescence in situ
hybridization [FISH]+), disease progression after standard of care therapy, and measurable
disease per RECIST 1.1. Zanidatamab is administered at the previously identified recommended
dose of 20 mg/kg every 2 weeks (Q2W). Tumors are assessed every 8 weeks (response confirmed
at$4weeks).Results:As of the data cutoff date (Jul 28, 2020), 20 patients (median age: 63 years
[range, 42–78]) with BTC (11 gallbladder cancers, 5 intra- and 4 extra-hepatic cholangiocarcinomas)
have been treated with zanidatamab. The median number of prior systemic therapies was 2.5
(range, 1–8), including five patients who had received prior HER2-targeted therapy (trastuzumab).
Fourteen (70%) patients experienced zanidatamab-related adverse events (AEs), all of which were
grade 1 or 2 in severity. The most common (occurring in $ 20%) zanidatamab-related AEs were
diarrhea (n = 9) and infusion-related reactions (n = 6). A single treatment-related serious AE of
grade 2 fatigue was reported in one patient. Among patients evaluable for response (n = 17), the
confirmed ORR was 47% (n = 8; 95% confidence interval [CI]: 23, 72), the disease control rate was
65% (n = 11; 95%CI: 38, 86) and themedian duration of response was 6.6 months (95%CI: 3.2, not
estimable). Conclusions: Zanidatamab is well tolerated with promising and durable anti-tumor
activity in patients with HER2 overexpressing BTC. Based on these data, zanidatamab is now being
evaluated in an ongoing global Phase 2b study in patients with advanced HER2+ BTC that have
progressed after treatment with a gemcitabine-containing regimen (NCT04466891). Clinical trial
information: NCT02892123. Research Sponsor: Zymeworks Inc.
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Use of yttrium-90 (Y90) glass microspheres (TheraSphere) as neoadjuvant to transplantation/
resection in hepatocellular carcinoma: Analyses from the LEGACY study.

Robert Lewandowski, Guy E. Johnson, Edward Kim, Ahsun Riaz, Vivian Bishay, Siddharth Padia, Riad Salem; Northwestern
University Feinberg School of Medicine, Chicago, IL; University of Washington, Seattle, WA; Icahn School of Medicine at Mount
Sinai, New York, NY; Northwestern University, Chicago, IL; Mount Sinai Health System, New York, NY; UCLA Jonsson
Comprehensive Cancer Center, Los Angeles, CA

Background: The objective of the LEGACY study was to assess the Objective Response Rate (ORR)
and Duration of Response (DoR) following treatment with Yttrium-90 (Y90) glass microspheres in
patients with unresectable solitary hepatocellular carcinoma (HCC). The objective of the analyses
presented here are to evaluate ORR, DoR, and Overall Survival (OS) by transplant/resection status
and to compare these outcomes with patients who did not go on to transplantation/resection after
receiving treatment with Y90.Methods: LEGACY is a single-arm, multicenter, retrospective study
of patients with unresectable HCC who received treatment with Y90 glass microspheres (Thera-
Sphere) at one of three sites in the United States. LEGACY included all consecutive eligible patients
who received treatment between January 2014 and December 2017 and met the eligibility criteria
(Child-Pugh A; ECOG score of 0 or 1; BCLC A or C; and a solitary tumor . 2 and #8 cm). Primary
efficacy endpoints included ORR and DoR. ORR included patients who achieved either a complete
response or partial response based on localized mRECIST; response was assessed via blinded,
independent, central review. Secondary endpoints include OS and number and type of subsequent
treatments, including transplantation and resection. Results: Among all 162 patients enrolled in
LEGACY, ORR was 72.2% (117/162; 95% CI = 64.9%, 78.5%); the majority of patients experienced
DoR$6months (89/117, 76.1%, 95%CI = 67.6%, 82.9%). Median follow-up time for all 162 patients
enrolled in LEGACY was 29.9 months by reverse Kaplan-Meier analysis; 3-year OS was 86.6%. For
45/162 (27.8%) of patients, Y90 treatment served as neoadjuvant therapy; 34 went on to
transplantation (21.0%) and 11 (6.8%) went on to resection. For neoadjuvant treatment, ORR
was 80.0% (36/45, 95% CI = 66.2, 89.1), DoR$ 6months was 30.6% (11/45, 95% CI = 18.0, 46.9),
and 3-year OS was 92.8% (95% CI = 74.2, 98.2). Of these 45 patients, 35 patients achieved
complete response (CR), 1 achieved partial response (PR), and 9/45 (20.0%) were deemed not
evaluable as they underwent surgery prior to the 6-month mark and did not have imaging
assessments post-Day 46. These nine patients were censored, lowering the DoR; however, his-
topathology revealed that 7/9 (77.8%) achieved complete pathologic necrosis, 1/9 (11.1%) had
extensive pathologic necrosis, and 1 (11.1%) had partial pathologic necrosis. For the 117/162 (72.2%)
patients who did not go on to surgical treatment, ORR was 91.5% (107/117, 95% CI = 85.0, 95.3),
DoR $ 6 months was 72.9% (78/117, 95% CI = 63.8, 80.4), and 3-year OS was 83.5% (95% CI =
72.2, 90.5). Conclusions: Treatment of solitary unresectable HCC with Y90 glass microspheres
provides strong ORR, DoR, and OS both as neoadjuvant therapy to transplantation/resection and
as treatment in non-surgical candidates. Research Sponsor: Boston Scientific Corporation.
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Analysis of early tumor shrinkage and depth of response in patients with advanced biliary tract
cancer treated with gemcitabine plus cisplatin or gemcitabine plus S-1: An exploratory analysis
of JCOG1113.

Naohiro Okano, Chigusa Morizane, Takuji Okusaka, Ryo Sadachi, Tomoko Kataoka, Makoto Ueno, Masafumi Ikeda,
Masato Ozaka, Kazuya Sugimori, Akiko Todaka, Satoshi Shimizu, Nobumasa Mizuno, Tomohisa Yamamoto, Keiji Sano,
Kazutoshi Tobimatsu, Akio Katanuma, Atsushi Miyamoto, Hironori Yamaguchi, Hiroshi Ishii, Junji Furuse; Kyorin University
Faculty of Medicine, Tokyo, Japan; National Cancer Center Hospital, Tokyo, Japan; Japan Clinical Oncology Group Data
Center/Operations Office, National Cancer Center Hospital, Tokyo, Japan; Kanagawa Cancer Center, Yokohama, Japan;
National Cancer Center Hospital East, Kashiwa, Japan; Cancer Institute Hospital of Japanese Foundation for Cancer
Research, Tokyo, Japan; Yokohama City University Medical Center, Yokohama, Japan; Shizuoka Cancer Center, Shizuoka,
Japan; Saitama Cancer Center, Saitama, Japan; Aichi Cancer Center Hospital, Nagoya, Japan; Kansai Medical University,
Osaka, Japan; Teikyo University School of Medicine, Tokyo, Japan; Kobe University Graduate School of Medicine, Kobe,
Japan; Teine Keijinkai Hospital, Sapporo, Japan; Osaka National Hospital, Osaka, Japan; Jichi Medical University, Tochigi,
Japan; Chiba Cancer Center, Chiba, Japan

Background: JCOG1113 is a randomized phase III trial to confirm the non-inferiority of gemcitabine
(GEM) plus S-1 (GS) compared with GEM plus cisplatin (GC) regarding overall survival (OS) in
patients with advanced biliary tract cancer (BTC). Although the non-inferiority of GS to GC was
demonstrated, the difference in the nature of tumor shrinkage effects between GC and GS is not
clear. Early tumor shrinkage (ETS) and depth of response (DpR) are considered as on-treatment
markers that reflect the anti-tumor effect to chemotherapy and have been reported to be
associated with survival in metastatic colorectal cancer. However, there are few studies assessing
ETS or DpR in advanced BTC. Therefore, we evaluated the association between ETS, DpR, and
clinical outcomes in JCOG1113.Methods:We conducted an exploratory analysis of JCOG1113, which
included chemotherapy-näıve patients with recurrent or unresectable BTC. ETS was defined as
tumor reduction in the sumof the longest diameters of the target lesions at week 6when compared
with that at baseline. DpR was defined as the maximum tumor shrinkage observed until 12 weeks
from enrollment. Survival curves were estimated using the Kaplan–Meier method. Progression-
free survival (PFS) and OS for ETS and DpR were estimated from week 6 and 12 (landmarks) after
enrollment, respectively. Multivariable analyses for PFS andOS, adjusted for baseline factors, were
performed using a stratified Cox regression model. Results: Of the 354 registered patients in
JCOG1113, 277 patients in the ETS group and 230 patients in the DpR group were included in this
study. Seventy-seven patients (27.8%) achieved ETS $ 20% (ETS high group) and 52 patients
(22.6%) achieved DpR$ 40% (DpR high group). The proportion of ETS high group (GC, 25.4%; GS,
30.4%) and DpR high group (GC, 21.2%; GS, 24.1%) was similar between the arms. The patient
characteristics of ETS high group were not different between GC and GS. The hazard ratio (HR) of
the ETS high group compared with the ETS low group for PFS and OS was 0.76 (95% confidence
interval [CI] 0.58–1.00) and 0.80 (95%CI 0.60–1.07), respectively. The impact of ETS was higher in
GC (HR 0.64, 95% CI 0.43–0.95) than GS (HR 0.88, 95% CI 0.60–1.28) in PFS. The HR of DpR high
group comparedwith DpR low group for PFS andOSwas 0.75 (95%CI 0.55–1.03) and 0.79 (95%CI
0.57–1.09), respectively. The impact of DpR was higher in GC (HR 0.63, 95% CI 0.40–0.998) than
GS (HR 0.88, 95% CI 0.57–1.37) in PFS. ETS and DpR were significantly associated with both PFS
and OS in the multivariable analyses. Conclusions: ETS and DpR may be useful as on-treatment
markers associatedwith PFS andOS in patientswith advanced BTC, especially in those treatedwith
GC. Clinical trial information: UMIN000010667. Research Sponsor: the National Cancer Center
Research and Development Funds, and Japan Agency for Medical Research and Development.
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Advances in the treatment of cholangiocarcinoma: Effect of online education on clinician
knowledge and confidence.

Geoff Roy Fisher, Sanneke Koekkoek, Camille Scot-Smith, David Malka; Medscape Global Education, New York, NY; Gustave
Roussy, Université Paris-Saclay, Département de Médecine Oncologique, Villejuif, France

Background: This study determined whether online continuing medical education could improve
the knowledge and confidence of clinicianson the latest developments in the treatment of
cholangiocarcinoma (CCA). Methods: A 30-minute online video panel discussion was launched
for countries outside the USA in March 2020. Data was collected to June 2020. Educational effect
assessed with repeated-pairs pre-/post-activity, where individual participants served as their own
control. Three multiple-choice, knowledge questions and one self-efficacy, five-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: 85 oncologists (oncs) and 44 gastroenterologists
(gastros) completed pre- and post-activity questions. A considerable educational effect was
observed for both oncs (V=.174, P,.0001) and gastros (V=.246, p,.0001) with average % of
correct responses increasing from 62 to78% and 47 to 71%, respectively. Clinicians with 3/3
answers correct increased post-activity (11 to 48% for oncs, 28 to 51%, for gastros). Improvements
in % of correct responses post-activity were seen for questions on the molecular target for
pemigatinib, the subtype of CCA where IDH mutations are detectable, and the need for compre-
hensive molecular testing at diagnosis of metastatic CCA (relative improvements: 31%, 38%, and
11% for oncs; 155%, 50%and 14%, for gastros). 78%of oncologists’ and 72%of gastros’ responses
were improved or reinforced post-activity. 21% of all participants stated they would modify
treatment plans. Confidence in incorporating routine broad molecular testing in the treatment
of CCA improved post-activity with a total average confidence shift of 25% for oncs and 32% for
gastros. Conclusions: This on-demand, online video panel discussion resulted in a considerable
education effect. Online medical education is valuable in improving knowledge and confidence, as
well as identifying areas of continued educational need. Research Sponsor: Incyte.
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Effect of FGFR2 alterations on survival in patients receiving systemic chemotherapy for
intrahepatic cholangiocarcinoma.

Ghassan K. Abou-Alfa, Kristen Bibeau, Nikolaus Schultz, Amin Yaqubie, Brittanie M Millang, Haobo Ren, Luis Féliz; Memorial
Sloan Kettering Cancer Center & Weill Medical College at Cornell University, New York, NY; Incyte Corporation, Wilmington,
DE; Memorial Sloan Kettering Cancer Center, New York, NY; Memorial Sloan-Kettering Cancer Center, New York, NY; Incyte
Biosciences International Sàrl, Geneva, DE, Switzerland

Background: Most patients (pts) with cholangiocarcinoma (CCA) are diagnosed with advanced
disease and are ineligible for surgery. FGFR2 fusions/rearrangements are oncogenic drivers and
are present almost exclusively in pts with intrahepatic CCA (iCCA; 10–16% of pts); however, little is
known about the effects of FGFR2 status on response to systemic chemotherapy. Memorial Sloan
Kettering (MSK) obtains genomic sequencing data from almost all iCCA pts treated at the
institution. This provides a unique, rich database from which genomic profiling data can be
overlaid with clinical data to facilitate a meaningful understanding of pt outcomes, and to suggest
potential therapeutic options. This retrospective analysis evaluated progression free survival
(PFS) and overall survival (OS) in pts receiving standard systemic chemotherapy (CXT) for iCCA
harboring FGFR2 fusions/rearrangements (FGFR2 +), or harboring wild-type FGFR2 (FGFR2wt).
Methods: Clinical and genomic data were obtained from the MSK database for all iCCA pts to
determine disease history and exposure to prior lines (PL) of CXT in the advanced setting. Only pts
with complete data for PL of CXT were analyzed. Median PFS and OS were calculated using the
Kaplan-Meier method. OS was calculated from diagnosis until death; PFS was calculated from first
dose of first line of CXT until progression, death, last visit, relevant dates of later CXT lines; pts with
unconfirmed outcomes were censored at last known follow-up date. Results: One-hundred-thirty-
two pts were included in this analysis (median age at diagnosis: 62.0 y; 54.5% female; FGFR2+, n =
15; FGFR2wt, n = 115; other FGFR2 alterations, n = 2). Among pts receiving first-line CXT, median PFS
was 7.1 months (95% CI: 5.0–8.3) for all pts (n = 124), 6.2 months (2.0–16.8) for FGFR2+ pts (n = 15),
and 7.2 months (5.0–8.3) for FGFR2wt pts (n = 107). Among pts with$2 PL of CXT (n = 90), median
PFSon second-line chemotherapywas5.6months (95%CI: 2.8–10.3) for FGFR2+ pts, and 3.7months
(2.6–5.6) for FGFR2wt pts. Median OS was numerically longer in FGFR2+ pts compared with FGFR2wt

pts (31.3 months [95% CI: 5.8–not estimable] vs 21.8 months [16.7–26.6]). Conclusions: Among pts
receiving standard systemic chemotherapy for iCCA, median PFS was similar in pts harboring
FGFR2+ vs FGFR2wt receiving first-line chemotherapy, and relatively longer in pts harboring FGFR2+

receiving second-line chemotherapy. Median OS was longer in FGFR2+ vs FGFR2wt pts. Compared
with recently published data in molecularly unselected CCA pts (Lowery. Cancer. 2019; 125: 4426),
PFS was similar in pts receiving first-line chemotherapy, and slightly longer for second-line che-
motherapy. Data interpretation is limited by the retrospective nature of this analysis of investigator-
reported data, the study size, and by the possibility that the analysis population may not reflect the
general population of pts with CCA. Research Sponsor: Incyte Corporation.
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Early tumor marker decrease to predict the efficacy of combination therapy with lenvatinib plus
anti-PD-1 antibodies in unresectable hepatocellular carcinoma (uHCC).

Hui-Chuan Sun, Xiao-Dong Zhu, Cheng Huang, Ying-Hao Shen, Ning-Ling Ge, Jin-Jin Zhu, Bin Xu, Yi Chen, Mei-Ling Li,
Jian Zhou, Jia Fan; Liver Cancer Institute and Zhongshan Hospital, Fudan University, Shanghai, China; Department of Liver
Surgery, Zhongshan Hospital and Liver Cancer Institute, Fudan University, Shanghai, China; Zhongshan Hospital, Shanghai,
China

Background: Combination therapy with anti-angiogenic agents plus anti-PD-1 antibodies has
shown high anti-tumor activity in uHCC. However, predicting the efficacy of this combination
therapy remains a challenge. Methods: This study included consecutive patients with uHCC who
received lenvatinib (8 mg/d regardless of body weight) and an anti-PD-1 antibody as first-line
systemic therapy betweenSep 2018 and July 2020, and had at least one imaging evaluation. Tumor
response was assessed every 2 months (6 2 week) by the investigators using modified RECIST
criteria. Patients were evaluated as having a radiological response (complete or partial response)
or non-radiological response (stable disease or progressive disease) at the best overall response
evaluation. Serum tumor markers for HCC, including alpha-fetoprotein (AFP) and protein induced
by vitamin K absence or antagonist-II (PIVKA-II), were evaluated at baseline and 2-3 weeks after
therapy was initiated and their association with radiological response were assessed. Patients with
baseline AFP or PIVKA-II between the upper limit of normal and the maximummeasuring range of
the kit were evaluable for AFP decrease or PIVKA-II decrease. Results: A total of 76 patients were
eligible for this study. Baseline AFP $400 ng/mL or PIVKA-II $400 mAU/mL was not associated
with radiological response (P =0.167 and P=0.916, respectively). At 2-3weeks after the initiation of
therapy, 51 patients were evaluable for AFP decrease; 78.4% experienced a. 20% AFP decrease
and 51.0% experienced a. 50%AFP decrease. Patients with a. 50%AFP decrease had a higher
rate of radiological response than those with AFP increase or a #50% AFP decrease (73.1% vs
32.0%, P = 0.003). In 57 patients evaluable for PIVKA-II decrease, 50.9% and 35.1%
experienced a . 20% and . 50% PIVKA-II decrease, respectively. Patients with a . 50%
PIVKA-II decrease had a higher rate of radiological response than those with PIVKA-II increase
or a#50%PIVKA-II decrease (85.0%vs 29.7%, P,0.001). Both AFP decrease.50%and PIVKA-
II decrease . 50% predicted radiological response, with an area under receiver operating
characteristic curve of 0.706 (95% CI, 0.560-0.852, P = 0.012) and 0.752 (95% CI, 0.621-
0.883, P = 0.001), respectively. Furthermore, patients with a . 20% AFP or PIVKA-II increase
from baseline had a lower rate of radiological response (0% vs 57.4%, P = 0.043; and 21.7% vs
69.7%, P, 0.001, respectively).Conclusions:A tumormarker decrease was seen inmost patients
as early as 2-3 weeks after the initiation of the combination therapy. Early on-treatment AFP or
PIVKA-II decreasemay serve as a predictor for objective response for patients with uHCC receiving
combination anti-angiogenic and immune therapy. Research Sponsor: None.
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Phase II study of modulation of sorafenib (SOR)-induced autophagy using hydroxychloroquine
(HCQ) in advanced hepatocellular cancer (HCC): Planned interim efficacy and safety analysis.

Sukeshi Patel Arora, Jennifer L. Moseley, Laura LaNiel Tenner, Luisa Arellano, Mary Salazar, Qianqian Liu, Joel Michalek,
Devalingam Mahalingam; Mays Cancer Center, University of Texas Health San Antonio, San Antonio, TX; Mays Cancer Center,
UT Health San Antonio, San Antonio, TX; Northwestern University, Robert H Lurie Comprehensive Cancer Center, Chicago, IL

Background: SOR is the first systemic therapy approved for advanced HCC, but has shown only
modest improvements in survival. Resistance to SOR in pre-clinical models has been attributed to
autophagy induction. Autophagy inhibition with HCQ enhanced SOR-induced cell death and
apoptosis in early pre-clinic and clinical studies. Data from the phase I study of SOR plus HCQ
in advanced solid tumors at showed clinical safety and efficacy. Therefore, we conducted a
prospective study to evaluate efficacy of SOR and HCQ in advanced HCC patients (pts)
(NCT03037437) and report planned interim analysis for our first-line cohort. Methods: Prospec-
tive phase II study of SOR 400 mg po BID + HCQ 400 mg daily in pts with advanced HCC (CP A-B8
cirrhosis). Cohort 1: first-line SOR/HCQ. Cohort 2: add HCQ upon progressing on SOR. CP B pts
started at 200mgBID, with dose escalation as tolerated. Cycle = 4weeks. Primary endpoint: mTTP.
Secondary endpoints: mOS, response by RECIST; AEs (NCI-CTCAEv3.0); PD analysis for markers of
autophagy and immunity. Pts evaluable for efficacy if completed C1. Planned interim efficacy and
safety analysis approved by DSMB is reported here. Results: For cohort 1, n = 19. Median age 63.5
(51-80). 80%Male; 65%Hispanics. ECOG0-1: 100%. CP B cirrhosis: 32%. Etiology of cirrhosis: HCV
84%, ETOH 26%, NASH 5%. BCLC B 21%, C 70%. AFP. 400: 47%, PVT: 32%, metastases: 64%,
post-transplant: 21%. Reason off study: PD (n = 10), toxicity (n = 2), lost to f/u (n = 1), withdrew (n = 1).
N = 16 completed C1, n = 2 remain on study. mTTP is 4.2months (95%CI: 3.7-NA). mOS 13.8months
(95%CI: 13.8-NA). Response Rate (CR+PR): 25%. Best response: CR n = 1 (6%), PR n = 3 (19%), SD n
= 7 (44%). 4+ cycles: n = 9 (56%).% alive. Median duration of response 7.6months (3.67-20). Gr 1/
2 AEs as expected from SOR. Gr 3: AST elevated (n = 1), diarrhea (n = 1) due to SOR. Gr 2 rash (n = 1)
due to HCQ. No Gr 4/5. Dose reduction: 70% for SOR, 0% for HCQ. PD analysis on the 3 responders
show favorable immune profile changes (increase in cytotoxic T cells and decrease T Regs).
Conclusions: SOR/HCQ had a better response rate (25%) than historically SOR alone (2%) in pts
with advanced HCC, predominantly BCLC C, with CP A and B cirrhosis. While immune checkpoint
inhibitors (ICIs) are taking the forefront in advanced HCC, SOR/HCQ may have a role in patients
with CP B cirrhosis, transplant or contraindications to ICIs. Further, analysis of predictive markers
of response is ongoing. Clinical trial information: NCT03037437. Research Sponsor: U.S. National
Institutes of Health.
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Penpulimab (Anti-PD-1) combined with anlotinib as first-line therapy for unresectable
hepatocellular carcinoma (uHCC): Updated results from a phase Ib/II study.

Shun Chang Jiao, LI BAI, Jiahong Dong, Chunmei Bai, Chunhong Hu, Liangfang Shen, Qun Qin, Yuxian Bai, Jia Fan, Aimin Zang,
Yanyun Zhu, Chun Han, Juan Li, Pengfei Zhang, Sisi Ye, Xindan Kang, Qian Qiao, Zhongmin Maxwell Wang, Baiyong Li, Yu Xia;
Department of Oncology, Chinese PLA General Hospital, Beijing, China; Center of Hepatopancreatobiliary Diseases, Beijing
Tsinghua Changgung Hospital, Beijing, China; Peking Union Medical College Hospital/Chinese Academy of Medical Sciences,
Beijing, China; Department of Geriatrics Surgery, The Second Xiangya Hospital, Central South University, Changsha, China;
Department of Oncology, Xiangya Hospital, Central South University, Changsha, China; Department of Pharmacy, Xiangya
Hospital, Central South University, Changsha, China; Department of Gastrointestinal Oncology, Harbin Medical University
Cancer Hospital, Harbin, China; Department of Liver Surgery, Zhongshan Hospital and Liver Cancer Institute, Fudan
University, Shanghai, China; Department of Medical Oncology, The Affiliate Hospital of Hebei Medical University, Baoding,
China; Akeso Biopharma, Inc., Zhongshan, China

Background: Combined therapy of an immune checkpoint inhibitor with a targeted antiangiogenic
agent had been proved to be effective for the treatment of uHCC. Penpulimab was engineered to
eliminate FcgR binding andADCC/ADCP completely, where ADCC/ADCP effects could induce T-cell
apoptosis and clearance and then compromise anti-tumor activity. Penpulimab demonstrated a
slower PD-1 antigen binding off-rate, which resulted in better cellular activity and higher receptor
occupancy. Penpulimab also showed numerous contacts with N58 glycosylation on the BC loop of
PD-1 which could be an advantage to facilitate interaction of PD-1 antibody and might contribute to
slower binding off-rate. These structural differentiations offer more robust biological effect and
enhance anti-tumor activity of penpulimab. Anlotinib is a multi-targeted tyrosine kinase inhibitor
selective for VEGF receptors 1/2/3, FGF receptors 1-4, PDGF receptors a and b, and c-kit.Methods:
In this open-label, multicenter phase Ib/II study, patients (pts) without prior systemic treatment,
and classified as BCLC stage B (not amenable for locoregional therapy) or C, Child-Pugh #7, and
ECOG PS# 1 received Penpulimab (200mg IV Q3W) and Anotinib (8 mg PO 2weeks on/1 week off).
Primary endpoint wasORR (RECIST v1.1); secondary endpoints were safety, DCR, DoR, TTP, PFS and
OS. Results: 31 pts (median age 56 years [23–74], ECOG 0/1 [64%/36%], BCLC B/C [23%/77%],
HBV/HCV [61%/7%]) received combined therapy. As of August 31, 2020, median follow-up time
was 11.9 mons (range 3.7-17.7). Median PFS was 7.6 mons with 6-mons PFS rate was 57.6% while
median TTP was 8.5 mons with 6-mons TTP rate was 62.7%. Median overall survival had not been
met and 6-mons OS rate was 93.2%. The ORR was 31.0% (9/29) and DCR was 82.8% (24/29). At
data cutoff, 77.8% of responders remained ongoing and still on treatment. Treatment-related
adverse events (TRAEs) occurred in 90.3% of pts ($G3 in 16.1% [5/31], no G5, treatment discon-
tinuation in 9.7% [3/31]). Most common TRAEs ($15%) were increased AST (38.7%) and ALT
(35.5%), increased blood bilirubin (22.6%),asthenia (22.6%),decreased platelet count (19.4%) and
rash (16.1%). Conclusions: Penpulimab plus Anlotinib showed favorable antitumor efficacy and an
acceptable safety profile in pts with uHCC. The further randomized, phase 3 study of Penpulimab in
combination with Anlotinib at a higher dose (10 mg PO 2 weeks on/1 week off) in this setting is
ongoing (NCT04344158). Research Sponsor: Conquer Cancer Foundation of the American Society
of Clinical Oncology.
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Phase II study of anlotinib plus sintlimab as second-line treatment for patients with advanced
biliary tract cancers.

Hong Zong, Qian Zhong, Ruihua Zhao, Shuiling Jin, Chuang Zhou, Xiaojian Zhang, Jianxiang Shi, Shishi Qiao, Jinming Han,
Miao Jiang; The First Affiliated Hospital of Zhengzhou University, Zhengzhou, China; First Affialiated Hospital of Zhengzhou
University, Zhengzhou, China; Department of Pharmacy, The First Affiliated Hospital of Zhengzhou University, Henan Key
Laboratory of Precision Clinical Pharmacy, Zhengzhou University, Zhengzhou, China; Zhengzhou University, Zhengzhou,
China

Background: Gemcitabine combined with cisplatin (GP) has been established as the standard first-
line treatment in patients with unresectable biliary tract cancers (BTC), a heterogeneous group of
rare and aggressive malignancies arising from the epithelium of the biliary duct system. Never-
theless, there has been no approved standard of care for second-line treatment. In this study, we
explored the efficacy and safety of the combination of anlotinib and sintlimab as a novel second-
line regimen in BTC. Methods: In this phase II trial, patients with advanced BCT, who experienced
progression after first-line chemotherapy, received anlotinib (12 mg, PO, D1-14, Q3W) combined
with sintlimab (200mg, iv, D1, Q3W) until disease progression or unacceptable toxicity. The primary
endpoint was OS, and the secondary endpoints included ORR, PFS, DCR, and safety. The explor-
atory endpoint was the correlation of clinical outcomes with biomarkers. Results: From Aug 2019
to Sep 2020, 17 patients were enrolled. 9(52.9%) were men, and the median age was 59(43-69)
years. Nine patients were diagnosed with ICC, 2 with ECC, and 6 with GBC. 15 patients were
assessable for response. At a median follow-up of 8.76 months (95%CI: 3.60-13.94 months), the
primary endpoint OS has not been reached, the median PFS was 6.50 months (95%CI: 3.60-
9.40 months). ORR was 40.00%, and DCR was 86.67%. The incidence of treatment-related
adverse events (TRAEs) was 70.60%, and the most common grade 1-2 AEs were hypertension
(70.60%), diarrhea (17.65%), and hypothyroidism (17.65%). Conclusions: Anlotinib plus sintlimab
demonstrates significant clinical activity and acceptable toxicity in patients with advanced BTC
who failed first-line chemotherapy. Clinical trial information: ChiCTR1900022003. Research
Sponsor: None.

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

HEPATOBILIARY CANCER

http://clinicaltrials.gov/show/ChiCTR1900022003
http://gicasym.org


308 Poster Session

Real-world outcomes of patients with intrahepatic cholangiocarcinoma treated with trans-
arterial radioembolization: Results from the CIRSE Registry for SIR-Spheres Therapy (CIRT), a
large European prospective multi-center observational study.

Thomas Helmberger, Dirk Arnold, Tugsan Balli, Rita Golfieri, Maciej Pech, Maxime Ronot, Niels de Jong, Bruno Sangro;
Department of Radiology, Neuroradiology and Minimal-Invasive Therapy, Klinikum Bogenhausen, Munich, Germany;
Asklepios Tumorzentrum Hamburg AK Altona, Hamburg, Germany; Radiology Department, Cukurova University, Adana,
Turkey; Radiology Unit, S.Orsola-Malpighi Hospital, Bologna, Italy; Universitätsklinikum Magdeburg, Magdeburg, Germany;
Department of Radiology, Beaujon University Hospital, Clichy, France; Cardiovascular and Interventional Radiological
Society of Europe, Vienna, Austria; Cĺınica Universidad De Navarra and Biomedical Research Networking Center in Hepatic
and Digestive Diseases, Pamplona, Spain

Background: Trans-arterial radioembolization (TARE) is a treatment option for patients with
intrahepatic cholangiocarcinoma (ICC). The CIRSE Registry for SIR-Spheres Therapy (CIRT) is the
first European prospective multi-centre observational study designed to evaluate the clinical
outcomes of patients treated with TARE with SIR-Spheres Y90 resin microspheres for ICC in the
multi-institutional real-life clinical setting. The study was conducted by the Cardiovascular and
Interventional Radiological Society of Europe (CIRSE). Methods: Patients were enrolled prospec-
tively between Jan 2015 and 31 Dec 2017. Eligible patients were adults treated with TARE with Y90
resin microspheres for ICC. Data on baseline characteristics and treatment intention/clinical
context and dosimetry were collected, as well as follow-up data (every 3 months; for 24 months
after treatment), including overall survival (OS), (hepatic) progression-free survival [(h)PFS],
safety and Global Health Status (GHS, using the European Organisation for the Research and
Treatment of Cancer QLQ-C30). Results: 120 patients were included from 18 sites in 8 European
countries. Median age was 63 years (range: 29-86) and 54.2% were male. Median tumour to liver
percentagewas 12.8%.Median prescribed activity was 1.32 GBq for whole liver treatments (n = 49),
1.20 GBq for right lobe treatments (n = 56) and 0.82 GBq for left lobe treatments (n = 51). 97.5% of
the delivered activity was within 90% of the prescribed activity. TARE treatment as a first line (L1)
global strategy was applied in 39.1%, 27.4% as second line (after systemic therapy). Treatment
intention was predominantly palliative (69.2%) or tumour shrinkage (20.8%). Median OS was
14.7 months (95% confidence interval (CI) 10.9 – 17.9). Median PFS was 5.7 months (95% CI 3.9 –

7.5), whereas hPFS was 6.2 months (95% CI 4.1 – 8.5). Mean GHS was 59.3 at baseline, 61.0 after
3months, 56.0 at 6months, 54.4 at 9months and 63.0 after 1 year. Severe adverse events (grade 3
and 4) were found in 13 (10.8%) patients: (abdominal pain 3.3%, fatigue 1.7%, gastrointestinal
ulceration 0.8%, gastritis 0.8%, radiation cholecystitis 0.8%, radiation-induced liver disease 1.7%,
other 5.8%). Detailed subgroup analyses are currently being performed. Updated data describing
OS, PFS and hPFS for L1 TARE vs TARE after systemic chemotherapy, as well as prognostic factors
for OS, PFS and hPFS will be shown. Conclusions: The results from this large prospective multi-
centre observational study shows that in the real-world context, TARE is applied early and
successfully in the treatment pathway. TARE is shown to be an effective and safe treatment with
no meaningful deterioration of quality of life. Clinical trial information: NCT02305459. Research
Sponsor: Sirtex Medical Europe.
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Phase I study of the novel pro-drug MIV-818 in patients with hepatocellular carcinoma, intra-
hepatic cholangiocarcinoma or liver metastases.

T.R. Jeffry Evans, Eric Van Cutsem, Hans Prenen, Mark R. Middleton, Debashis Sarker, Karin Tunblad, Fredrik Oberg,
Tom Morris, Linda Basse, Elizabeth Ruth Plummer; University of Glasgow, Beatson West of Scotland Cancer Center, Glasgow,
United Kingdom; University Hospital Gasthuisberg and University of Leuven, Leuven, Belgium; University Hospital Antwerp
(UZ Antwerp), Antwerp, Belgium; Churchill Hospital, Oxford, United Kingdom; King’s College Hospital, Institute of Liver
Studies, London, United Kingdom; Medivir, Stockholm, Sweden; Medivir AB, Huddinge, Sweden; Northern Centre for Cancer
Care, Newcastle-upon-Tyne, United Kingdom

Background:MIV-818 is an orally administered troxacitabine (TRX)-based nucleotide prodrug. It is
highly metabolized by human hepatocytes, directing high levels of the chain-terminating nucle-
otide tri-phosphate to the liver, while minimizing exposure to other organs. The tri-phosphate is
incorporated into DNA during replication, which leads to DNA double strand breaks, DNA damage
responses, and cytotoxicity. Methods: Patients (pts), $18 years, ECOG performance status , 1,
adequate organ function, with treatment-refractory hepatocellular carcinoma (HCC), intrahepatic
cholangiocarcinoma (iCCA) or liver metastases (LM) from solid tumors were enrolled. In phase Ia,
MIV-818 monotherapy was administered in an intra-patient dose-escalation design with doses of 3-
70mg for 3-5 days in cycles of 21 days. Phase Ib is an inter-patient dose escalation in a 3+3 cohort
design and is currently ongoing. Treatment is given until disease progression or unacceptable
toxicity. The primary objective is to assess safety and tolerability and, for phase Ia, also to establish
the starting dose for phase Ib. Key secondary objective was to evaluate the overall response rate
based on RECIST v1.1. The pharmacokinetics of MIV-818 and itsmetabolites were evaluated, and on-
treatment liver biopsies were collected to assess the pharmacokinetics and the pharmacodynamic
effects of MIV-818. Results: Nine patients (7M; 2F), ECOG performance status 0 (n=3) or 1 (n=6),
median age = 57 years (range: 50-84) with HCC (2 pts), iCCA (1) or LM (6) from solid tumors (mainly
GI tract), previously treated with median 2 (1-5) lines of therapy, were included in phase Ia. Patients
were dosed up to 60 mg 5 days/week. The most common treatment related AEs were those in the
hematological system: neutropenia grade (gr) 1-4, neutropenic sepsis gr 4; thrombocytopenia gr 1-
2, anemia gr 1-2. Elevated bilirubin gr 1-3 and liver enzymes gr 3 were also reported. Most of the AEs
were reversible. Five pts discontinued due to AE and 4 pts discontinued due to progressive disease
outside the liver after 2-4 cycles. Starting dose of phase Ibwas determined to be 40mg 5 days/week.
Tumor biopsies showed evidence of selective DNA damage in tumor tissue, including in hypoxic
regions, withminimal or no impact ofMIV-818 observed in healthy liver tissue.Conclusions:MIV-818
had an acceptable safety and tolerability profile. Biomarker data of liver biopsies demonstrated a
selective effect of MIV-818 on cancer cells. Updated safety and efficacy data from phase Ib will be
presented at the meeting. (NCT03781934). Clinical trial information: 2018-000995-14. Research
Sponsor: Medivir AB, Sweden.
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Evaluation of neratinib (N), pembrolizumab (P), everolimus (E), and nivolumab (V) in patients
(pts) with fibrolamellar carcinoma (FLC).

Ghassan K. Abou-Alfa, Tim Meyer, Jie Zhang, Scott Sherrin, Amin Yaqubie, Alison Clemens O’Neill, Feng Xu, Lisa D Eli,
James J. Harding, Eileen Mary O’Reilly, Alshad S. Lalani, Richard Bryce, John Dozier Gordan; Memorial Sloan Kettering Cancer
Center, New York, NY; Royal Free Hospital, London, United Kingdom; Puma Biotechnology Inc., Los Angeles, CA; Memorial
Sloan-Kettering Cancer Center, New York, NY; Puma Biotechnology Inc, Los Angeles, CA; University of California, San
Francisco, San Francisco, CA

Background: FLC, a rare liver cancer of young adults, has no effective systemic therapies. Surgical
resection is used extensively with non-curative intent. FLC is associated with a DNAJB1-PRKACA
chimeric transcript that produces a fusion protein with retained kinase activity and increased
expression of several oncogenic signaling pathways including, but not limited to, HER2 (ERBB2).
Methods: N (240 mg oral daily) was studied in FLC pts in the SUMMIT study (NCT01953926); and
later under compassionate use for N-based combinations (combo): P (2 mg/kg q3w), E (7.5 mg
daily), and V (240 mg q2w) in doublet or triplet regimens. Eligible pts: $12y; histologically
confirmed FLC; adequate organ function; any number of prior therapies. Primary endpoint: objective
response rate (ORR; RECIST v1.1). Secondary endpoints: duration of response; clinical benefit rate
(CBR); safety (CTCAEv4.0); somatic and germline sequencing (MSK IMPACT).Results:Asof03-Sep-
2020, 15 pretreated pts received N in SUMMIT (confirmedORR 0%; CBR 13%). Efficacy data for 5 pts
from SUMMIT and 2 more pts receiving combo under compassionate use (4 male, 3 female, median
age 26 years, median 0 [range 0–4] prior systemic therapies) are in shown in the table. The most
common adverse events (AE) with single-agent N (n = 5) were diarrhea (grade 1 80%; grade 2 20%)
and nausea (grade 1 60%); other AEs were grade#1 in#20% of pts. Conclusions: N monotherapy
had limited benefit as a single agent in FLC pts. Several case studies evaluating N-based combo with
checkpoint inhibitors administered under compassionate use demonstrated that NP led to 1 PR, and
the triplet of NPE to prolonged SD. These are case-limited observations but are critical and worth
evaluating further in upcoming clinical trials given the continued lack of a standard of care therapy
for pts with FLC. Clinical trial information: NCT01953926. Research Sponsor: Puma Biotechnology
Inc.

Patient
sequential
number

Somatic IMPACT Combo
received

Response
(DOR,

months)

Current statusGermline IMPACT N Combo

1 TERT non-coding mutation,
DNAJB1-PRKACA deletion

NV SD
(6)

PD (3) Alive, off combo; re-
ceiving GO

Germline negative
2 N/A1 NP PD

(2)
SD (9) Alive, off combo; re-

ceiving GONPE SD (10)
3 TERT inversion, DNAJB1-PRKACA

fusion
NE SD

(4)
SD (6) Alive, off combo;

unknown current
treatmentGermline negative NPE PD (3)

42 N/A1 NP PD
(2)

SD (3) Alive, off combo; re-
ceiving G

5 TERT non-coding mutation,
DNAJB1-PRKACA fusion, HIS-
T1H3I mis-, IRS1 exon 1 mis-,

PIK3R3 exon 7 mis-, SF3B1 exon
19 mis-

NP SD
(4)

PR (6) Alive, on treatment

Germline BLM pathogenic
variant

6 DNAJB1-PRKACA fusion NPE3 N/
A

SD (4) Alive, on treatment;
allergy to E, pending

sunitinib
Germline negative

7 N/A1 NP N/
A

PD (2) Alive, on treatment;
pending E

1Not done or results not available; 2Pt stopped from treatment due P-related AE; 3Not evaluable; E
stopped due to AE.
DOR, duration of response; G, gemcitabine; mis-, missense; O, oxaliplatin; PD, progressive disease;
PR, partial response; SD, stable disease.
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A phase I/II study of safety and efficacy of the arginase inhibitor INCB001158 plus
chemotherapy in patients (Pts) with advanced biliary tract cancers.

Milind M. Javle, John A. Bridgewater, Olumide B. Gbolahan, Christiane Jungels, May Thet Cho, Kyriakos P. Papadopoulos,
Fiona C. Thistlethwaite, Jean-Luc Re Canon, Lulu Cheng, Sonia Ioannidis, Sven Gogov, Aung Naing; The University of Texas MD
Anderson Cancer Center, Houston, TX; University College London Cancer Institute, London, United Kingdom; University of
Alabama at Birmingham, Birmingham, AL; Institut Jules Bordet, Unversité Libre de Bruxelles, Brussels, Belgium; University of
California Davis Comprehensive Cancer Center, Sacramento, CA; South Texas Accelerated Research Therapeutics (START),
San Antonio, TX; Department of Medical Oncology and University of Manchester, The Christie NHS Foundation Trust,
Manchester, United Kingdom; Department of Oncology-Hematology, Grand Hôpital de Charleroi, Charleroi, Belgium; Incyte
Corporation, Wilmington, DE; Department of Investigational Cancer Therapeutics (Phase I Program), The University of Texas
MD Anderson Cancer Center, Houston, TX

Background: Arginase, secreted in the tumor microenvironment by myeloid suppressor cells, is a
major regulator of arginine-mediated immune response. Arginase inhibition by INCB001158
increases arginine, which reverses the immunosuppressive effects of neutrophils and myeloid-
derived suppressor cells on T cells. The current standard first-line (1L) treatment for advanced
biliary tract cancers (BTC) is gemcitabine/cisplatin chemotherapy. The combination of INCB001158
immunotherapy and standard 1L treatment may provide additional clinical benefit in pts with
advanced or metastatic BTC. Methods: This open-label phase 1/2 study evaluated the safety,
tolerability, and antitumor activity of INCB001158 in pts with advanced or metastatic solid tumors.
In phase I, dose escalation of INCB001158 (50, 75, and 100 mg twice daily [BID]) was used to
determine the recommended phase II dose (RP2D) of INCB001158 + gemcitabine/cisplatin. Phase II
used a Simon 2-stage design and evaluated objective response rate (ORR; RECIST v1.1), duration of
response (DOR), disease control rate (DCR), and progression-free survival (PFS) of INCB001158
RP2D + gemcitabine (1000 mg/m2)/cisplatin (25 mg/m2 Days 1 and 8 of 21-day cycle). Here we
report preliminary safety and activity from the cohort of pts with BTC. Results: The phase I dose-
escalation group identified a RP2D for INCB001158 of 100 mg BID. At a data cutoff of July 1, 2020,
33 pts with BTC in phase II treated with INCB001158 100 mg BID + gemcitabine/cisplatin were
evaluable. Adverse events (AEs) related to INCB001158 and/or chemotherapy occurred in 88% of
pts and 73% of pts had AEs related specifically to INCB001158 (Table). Treatment was interrupted
due to INCB001158-related TEAEs in 30% of pts (n=10); discontinuation related to INCB001158
occurred in 3% (n=1). Treatment did not result in immune-related or significant additive
chemotherapy-associated toxicity. ORR was 24% (8/33; 95% CI, 11.1–42.3) based on confirmed
response per investigator’s assessment; stable disease occurred in 42% of pts. Median DOR (95%
CI) was 5.8 (4.1–not reached) mo, and the DCR was 67%. Median PFS (95% CI) was 8.5 (5.7–10.1)
mo. Conclusions: Preliminary data suggest the combination of INCB001158 100 mg BID +
gemcitabine/cisplatin was tolerable and did not result in significant added toxicity. Response
rates and PFS suggest that some pts with BTC may benefit from this combination. Clinical trial
information: NCT03314935. Research Sponsor: Incyte Corporation.

Phase 2 most common treatment emergent AEs (>25%) in the BTC cohort (n=33).

Preferred Term, n
(%)

Any
Grade Grade ‡3

Related to
INCB001158

Related to Gemcitabine/
Cisplatin

Fatigue 16 (49) 3 (9) 11 (33) 10 (30)
Anemia 15 (46) 7 (21) 3 (9) 13 (39)
Nausea 13 (39) 2 (6) 4 (12) 8 (24)
Neutrophil count
decreased

11 (33) 10 (30) 3 (9) 11 (33)

Constipation 10 (30) 0 1 (3) 1 (3)
Platelet count
decreased

10 (30) 3 (9) 2 (6) 10 (30)

Vomiting 10 (30) 4 (12) 1 (3) 6 (18)
Pyrexia 9 (27) 1 (3) 0 3 (9)
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Silmitasertib (CX-4945) in combination with gemcitabine and cisplatin as first-line treatment
for patients with locally advanced or metastatic cholangiocarcinoma: A phase Ib/II study.

Mitesh J. Borad, Li-Yuan Bai, Ming-Huang Chen, Joleen M. Hubbard, Kabir Mody, Sun Young Rha, Donald A. Richards,
S. Lindsey Davis, John Soong, Chi-En C-E Huang, Emmett Tse, Daniel H. Ahn, Heung-Moon Chang, Chia-Jui Yen, Do-Youn Oh,
Joon Oh Park, Chiun Hsu, Carlos Roberto Becerra, Jen-Shi Chen, Yen-Yang Chen; Mayo Clinic, Scottsdale, AZ; China Medical
University Hospital, Taichung City, Taiwan; Taipei Veterans General Hospital, Taipei, Taiwan; Mayo Clinic, Rochester, MN;
Mayo Clinic, Jacksonville, FL; Yonsei Cancer Center, Yonsei University Health System, Seoul, South Korea; Texas Oncology-
Tyler, Tyler, TX; University of Colorado, Aurora, CO; Senhwa Biosciences Corporation, San Diego, CA; Senhwa Biosciences
Corporation, New Taipei City, Taiwan; Mayo Clinic, Phoenix, AZ; Asan Medical Center, University of Ulsan College of Medicine,
Seoul, South Korea; National Cheng Kung University Hospital, Tainan City, Taiwan; Seoul National University Hospital, Seoul,
South Korea; Samsung Medical Center, Seoul, South Korea; National Taiwan University Cancer Center, Taipei, Taiwan; USON
at Baylor University Medical Center, Dallas, TX; Linkou Chang Gung Memorial Hospital, Tao-Yuan, Taiwan; Kaohsiung Chang
Gung Memorial Hospital, Kaohsiung, Taiwan

Background: Silmitasertib (CX-4945), an oral small molecule inhibitor of casein kinase 2 (CK2), has
exhibited preclinical antitumor activity and strong synergism with gemcitabine + cisplatin. We
investigated the safety and efficacy of silmitasertib in combination with gemcitabine + cisplatin in
patients with unresectable cholangiocarcinoma (CCA).Methods: S4-13-001 is a multicenter, open-
label, phase Ib/II study of silmitasertib in combination with gemcitabine + cisplatin in patients with
locally advanced ormetastatic CCA. The phase Ib portion included dose-escalation, expansion, and
exploratory cohorts of silmitasertib with doses ranging from 200 to 1000 mg bid (6 days for the
escalation/expansion cohorts and 10 and 21 days’ continuous dosing for the exploratory cohorts).
In the phase II portion patients received silmitasertib 1000 mg bid for 10 days in combination with
gemcitabine + cisplatin on days 1 & 8 over a 21-day cycle. In this interim analysis, we present findings
from the combined population of patients from the phase Ib and II portions of the study. Response
to treatment was assessed by RECIST v1.1 every 6 weeks. Primary efficacy outcome measure was
progression-free survival (PFS). ClinicalTrials.gov (NCT02128282). Results: A total of 87 patients
were enrolled and received silmitasertib in the phase Ib (n=50) and phase II (n=37) portions of the
study. Of these, 55 patients were evaluable for efficacy with details as follows: median PFS 11.1
(95% CI 7.6–14.7) months; median overall survival (OS) 17.4 (95% CI 13.4–25.7) months; overall
response rate (ORR) 32.1%; and disease control rate (DCR) 79.3%. Almost all patients (79/87;
90.8%) evaluable for safety reported $1 treatment-related adverse event (TEAE). The most
common TEAEs (all grades) with silmitasertib were diarrhea (65.5%), nausea (50.6%), vomiting
(33.3%), fatigue (31.0%), and anemia (21.8%). The most common grade $3 TEAEs were diarrhea
(13.8%), neutropenia (11.5%), nausea (9.2%), anemia (8.0%), and thrombocytopenia (8.0%).
Eleven patients (12.6%) discontinued treatment due to TEAEs. Conclusions: Silmitasertib in
combination with gemcitabine + cisplatin yields promising preliminary evidence of efficacy in
patients with locally advanced or metastatic CCA. Based on these data a randomized phase III trial
is planned. Clinical trial information: NCT02128282. Research Sponsor: Senhwa Biosciences
Corporation.
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Exposure-response (E-R) efficacy and safety (E-S) analyses of tremelimumab as monotherapy
or in combination with durvalumab in patients (pts) with unresectable hepatocellular carcinoma
(uHCC).

Xuyang Song, Robin Kate Kelley, Anis Khan, Nathan Standifer, Rajesh Krishna, Lucy Liu, Kun Wang, Michelle Green,
Patricia McCoon, Alejandra Negro, Philip He, Rajesh Narwal, Ghassan K. Abou-Alfa; AstraZeneca, Gaithersburg, MD; University
of California San Francisco Helen Diller Family Comprehensive Cancer Center, San Francisco, CA; AstraZeneca, San
Francisco, CA; Certara, Princeton, NJ; Shanghai Qiangshi Information Technology, Shanghai, China; Certara Strategic
Consulting, Menlo Park, CA; Cancer Bioscience, AstraZeneca Research and Development, Boston, MA; Memorial Sloan
Kettering Cancer Center, New York, NY

Background: In a phase II study in uHCC (Study 22, NCT02519348), a novel, priming combination
regimen of tremelimumab (T; anti-CTLA-4) and durvalumab (D; anti-PD-L1) (T300+D) has shown
favorable clinical activity vs each agent as monotherapy or vs another combination (T75+D). The
analyses presented here assess the pharmacokinetics (PK) and relationships between tremeli-
mumab exposure, as monotherapy or in combination, and safety, efficacy, and pharmacodynamics
(PD) in this study. Methods: Overall, 216 pts were included in these analyses (T, n=65; T300+D,
n=72; T75+D, n=79). Safety, antitumor activity, PK, PD, and immunogenicity were analyzed using
standard pharmacometrics methods. A previously developed population PK model for T across
solid tumors was validated using T monotherapy and combination therapy data from Study 22,
including a post-hoc covariate analysis to assess the impact of covariates on individual PK
parameters. Population PK and PD models related individual T exposures to safety parameters,
PD, and efficacy (overall survival, OS; progression-free survival, PFS; and objective response rate,
ORR). The E-R relationships for time-to-event variables OS and PFS were explored by Kaplan-Meier
estimates and analyzed by Cox proportional-hazards models (CPHM).Results: For Tmonotherapy
and T+D combinations, no significant E-S relationships were observed for grade 3/4 treatment-
related adverse events (TRAEs), grade 3/4 TRAEs of special interest, and AEs leading to treatment
discontinuation. Analyses of each quartile of T exposure suggest pts with higher exposure (3rd and
4th quartile) may have longer OS vs lower quartiles. The CPHManalysis showed that after
accounting for prognostic factors (baseline albumin and neutrophil-to-lymphocyte ratio), neither
AUC nor Cmin appeared to be a significant factor for OS hazard. There was no significant
relationship between response and ORR, PFS and any T PK exposure metric in T-treated pts.
Saturable relationships (described by Emax) were observed for maximum change from baseline for
proliferating T-cell counts as functions of exposure. Conclusions: The observed PK data are
generally consistent with predictions based on a historical population PKmodel, suggesting the PK
of T in uHCC pts is consistent with pts with other solid tumors. No significant relationships were
observed between E-S and E-R; therefore, PK is not a significant predictor to evaluate for T efficacy
or safety. Considering the small sample size limitation, still the saturable relationships observed in
proliferating T-cells appear to support a dose of T300. Future studies of pooled data from Study 22
and the larger phase III HIMALAYA study (NCT03298451) will be conducted to further the
characterization of E-R relationships and the development of the T300+D regimen. Clinical trial
information: NCT02519348. Research Sponsor: AstraZeneca.
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Preliminary results of the phase II ALTER-H003 trial: Anlotinib plus toripalimab as a first-line
treatment for patients with unresectable hepatocellular carcinoma.

Haifeng Lin, Jie Ma, Manyun Zhuo, Chengsheng Zhang, Jingru Luo, Xiaohong Zhuang, Zhiming Zeng, Lihua Yang; The Second
Affiliated Hospital of Hainan Medical University, Haikou, China; The First Affiliated Hospital of Guangxi Medical University,
Nanning, China

Background:Hepatocellular carcinoma (HCC) is particularly prevalent in China because of the high
prevalence of chronic hepatitis B infection. In the last decade, sorafenib was the first molecular
target drug approved for the treatment of advanced liver cancer. Until recently, the combination of
angiogenic inhibitor with anti-PD-1 /L1 monoclonal antibody has represented significant efficacy
over sorafenib monotherapy in the first-line regimen of unresectable HCC. Nevertheless, there are
still unmet needs in clinical practice due to limited choice of drugs. Anlotinib is a novel oral multi-
targeted tyrosine kinase inhibitor that targets VEGF receptors 1/2/3, FGF receptors 1-4, PDGF
receptors a and b, and c-kit, and has been approved for standard treatment of non-small cell lung
cancer, small cell lung cancer and soft tissue sarcoma in China. Toripalimab, a humanized IgG4
mAb against PD-1, is the first Chinese-produced PD-1 inhibitor marketed, which has been approved
as a second-line treatment for metastasis melanoma. This study aims to evaluate the efficacy and
safety of anlotinib plus toripalimab as the first-line treatment for unresectable HCC.Methods: This
was a single-arm, multicenter, phase II trial. 30 patients with unresectable HCC, Child-Pugh#7 and
ECOG PS ,2 will be enrolled if they had not been treated with prior treatment. Pts received
anlotinib (12 mg, p.o., qd, d1-14, q3w) and toripalimab (240mg, iv, d1, q3w) until disease progression
or unacceptable toxicity. The primary endpoint was objective response rate (ORR) assessed by
investigator according to mRECIST and irRECIST. Secondary endpoints included progression-free
survival (PFS), overall survival (OS), disease control rate (DCR), duration of response (DoR) and
safety. Results: By the cutoff date of September 21, 2020, 11 pts were enrolled and of those 8 pts
were evaluable. 9 pts (81.8%) experienced treatment related adverse events (TRAEs) and grade 3
TRAEs occurred in 5 pts (45.5%). No grade 4 or above TRAEs occurred. The most common TRAEs
were decreased appetite (n =6, 54.5%) and fatigue (n =5, 45.5%).Among 8 evaluable pts,
unconfirmed ORR was 25% (95% CI 0.032-0.651) with 1 unconfirmed CR and 1 unconfirmed
PR, and DCR was 87.5% (95% CI 0.473-0.997) according to mRECIST. Conclusions: Anlotinib in
combination with toripalimab showed tolerant toxicity and preliminary anti-tumor efficacy in first-
line regimen for uHCC patients. Furthermore, it is needed to be proved in update results and large
scale studies. Clinical trial information: ChiCTR1900028295. Research Sponsor: None.
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Safety profile of immune checkpoint inhibitors versus sorafenib as first-line treatment in
advanced hepatocellular carcinoma: A meta-analysis of randomized controlled trials.

Alessandro Rizzo, Giorgio Frega, Angela Dalia Ricci, Andrea Palloni, Simona Tavolari, Giovanni Brandi; Department of
Experimental, Diagnostic, and Specialty Medicine–DIMES, Sant’Orsola-Malpighi Hospital, University of Bologna, Bologna, Italy;
Department of Experimental, Diagnostic and Specialty Medicine, Policlinico S. Orsola Malpighi Hospital, Bologna, Italy;
University of Bologna, Bologna, Italy

Background: Systemic treatment with tyrosine kinase inhibitors such as sorafenib represents the
mainstay of advanced-stage hepatocellular carcinoma (HCC). However, survival outcomes remain
disappointing, mostly because of the onset of acquired resistance and a suboptimal safety profile,
which frequently requires treatment modifications and early discontinuation of treatment – thus,
interfering with compliance and long-term outcomes of patients. With immune checkpoint inhib-
itors (ICIs) quickly expanding as a novel therapeutic option in advanced HCC, the toxicity profiles of
these agents should be kept in mind. We performed a meta-analysis with the aim to compare all-
grade (G) adverse drug events (ADEs) of ICIs (alone or in combination with other anticancer
agents) versus sorafenib monotherapy across randomized controlled trials (RCTs) of first-line
treatment for advanced HCC. Methods: Eligible studies included RCTs comparing ICIs versus
sorafenib as first-line treatment in HCC. Safety profile from each selected study was investigated
for all-G most common ADEs. Outcomes of interest were as follows: pruritus, diarrhea, hand-foot
skin reaction (HFSR), fatigue, aspartate aminotransferase (AST) increase, rash, hypertension and
decreased appetite. Results were compared by calculating odds ratios (ORs) with 95% confidence
intervals (CIs); ORs were combined with Mantel-Haenszel method. All statistical analyses were
performed using R studio software. Results: Two RCTs (CheckMate 459, IMbrave 150) involving
1,228 patients were included in the analysis. Patients treated with ICIs showed higher risk of
pruritus (OR 1.99, 95% CI = 1.22-3.24) while sorafenib treatment was associated with higher risk of
diarrhea (OR 0.26, 95% CI = 0.18-0.37) and HFSR (OR 0.01, 95% CI = 0-0.04). Conversely, no
statistically significant differences were observed in terms of fatigue (OR 0.84, 95% CI = 0.45-
1.58), AST increase (OR 1.21, 95% CI = 0.78-1.88), rash (OR 0.71, 95% CI = 0.46-1.11), hypertension
(OR0.28, 95%CI =0.01-9.76) and decreased appetite (OR0.41, 95%CI = 0.14-1.21) between the two
groups. Conclusions: Although the substantial heterogeneities affecting our analyses, ICIs appear
feasible in advanced HCC, being endowed with an acceptable safety profile. Beyond activity and
efficacy, careful consideration should be given to toxicity while choosing the appropriate first-line
treatment in advanced HCC. Research Sponsor: None.
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The use of cabozantinib in advanced hepatocellular carcinoma (HCC): Hong Kong multi-center
experience.

Yawen Dong, Thomas Wai-Tong Leung, Gin Wai Kwok, Vikki Tang, Bryan Li, Roland Ching-Yu Leung, Joanne Wing Yan Chiu,
Jeffrey Sum Lung Wong, Ka Wing Ma, Wong Hoi She, Wing Yan Josephine Tsang, Tan To Cheung, Thomas Yau; University of
Hong Kong, Wien, Austria; Hong Kong Sanatorium and Hospital, Happy Valley, China; Department of Medicine, Queen Mary
Hospital, Hong Kong, China; Department of Medicine, The University of Hong Kong, Hong Kong, China; University of Hong
Kong, Hong Kong, China; The University of Hong Kong, Hong Kong, China; Queen Mary Hospital Hong Kong, Hong Kong, China;
Department of Surgery, The University of Hong Kong, Queen Mary Hospital, Hong Kong, China

Background: In the phase III CELESTIAL trial, cabozantinib showed significant improvement in
overall survival with good tolerability in advanced HCC population. We aimed to evaluate the
efficacy, survival and tolerability of cabozatinib in advanced hepatocellular carcinoma (HCC)
patients in a real life setting. Methods: Between February 2018 and October 2019, consecutive
advanced HCC patients who received cabozatinib alone or in combination at University of Hong
Kong Health System hospitals were analysed. Cabozantinib was administered at 60 mg contin-
uously daily. Objective response rate (ORR), time-to-progression (TTP), overall survival (OS), and
tolerability were evaluated. Results: Overall, 22 patients were included. The median age was 57.1
years (range 48.5-58.6). All patients except one were hepatitis B carriers. More than 80% of the
patients had underlying Child-Pugh A cirrhosis. Most patients had metastatic disease (95.5%).
More than 70%of patients received cabozantinib beyond second-line, andmost of the patients had
prior exposure to tyrosine kinase inhibitor (TKI) and/or immunotherapy. Themedian time from the
start of first-line systemic treatment to the start of cabozantinib was 11.2months. Cabozantinib was
administered to 11 patients (50%) as single agent, while the other half received cabozantinib in
combination withmostly immune checkpoint inhibitors. Themedian follow-up was 7.6months. The
table below shows the ORR. The overall median TTP and OS were 4.2 and 8.90 months, respec-
tively. Interestingly, among those who received single agent cabozantinib, the median OS was
5.36 months in contrast to 12.32 months in the patients received combination. Overall, 90.9% of
patients experienced treatment related adverse events (TRAEs) with transient liver function
occurred in nearly 50% patients. Nevertheless, Grade 3/4 TRAEs was only 12%. Conclusions: Our
present study showed that the use of cabozatinib in advanced HCC patients had good anti-tumour
activity and survival benefits with acceptable toxicity profile. Research Sponsor: Ipsen education
grant.

Overall (n=22) Single-agent (n=11) Combination (n=11)

Complete response 0 (0%) 0 (0%) 0 (0%)
Partial response 1 (4.5%) 1 (9.1) 0 (0%)
Stable disease 7 (31.8%) 2 (18.2%) 5 (45.5%)
Progressive disease 11 (50.0%) 5 (45.5%) 6 (54.5%)
Not evaluable 3 (13.6%) 3 (27.3%) 0 (0%)
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Transition of molecular target agent therapy in advanced hepatocellular carcinoma: A
multicenter, retrospective study.

Kazufumi Kobayashi, Sadahisa Ogasawara, Aya Takahashi, Yuya Seko, Satoshi Tsuchiya, Kenji Iwai, Rui Sato,
Shunji Watanabe, Keisuke Koroki, Hiroaki Kanzaki, Naoya Kanogawa, Takayuki Kondo, Eiichiro Suzuki, Tetsuhiro Chiba,
Makoto Arai, Michihisa Moriguchi, Naoki Morimoto, Takeshi Aramaki, Yoshito Itoh, Naoya Kato; Department of Gastroen-
terology, Graduate School of Medicine, Chiba University, Chiba, Japan; Department of Gastroenterology and Hepatology,
Kyoto Prefectural University of Medicine, Kyoto, Japan; Division of Interventional Radiology, Shizuoka Cancer Center,
Shizuoka, Japan; Shizuoka Cancer Center, Shizuoka, Japan; Division of Gastroenterology, Department of Medicine, Jichi
Medical University, Tochigi, Japan; Department of Gastroenterology, Kyoto Prefectural University of Medicine, Kyoto, Japan;
Jichi Medical University Hospital, Tochigi, Japan; Kyoto Prefectural University, Kyoto, Japan

Background: There have been considerable advances in systemic chemotherapy for hepatocel-
lular carcinoma (HCC) in recent times. Currently, four molecular target agents (MTA) are available
for HCC treatment in Japan. Sequential therapy using multiple MTAs is being considered as the
gold standard of treatment. However, the effectiveness of the treatment strategy transition for
HCC remains unclear. The present study aimed to clarify the current practical use of MTAs and its
effectiveness in HCC treatment. Methods: In this multicenter, retrospective study, we collected
and analyzed the clinical data of 877 patients who underwent MTA therapy for HCC from June
2009 toMarch 2019 at several institutes in Japan. The patients were classified into 3 groups as per
the period of initial MTA treatment beginning (period 1: 2009–2012, n = 267; period 2: 2013–2016, n =
352; period 3: 2017–2019, n = 258). These 3 periods were defined to have approximately same term.
Period 3 means the era of multiple MTAs because of the approval of regorafenib in Japan in 2017.
We assessed the patient characteristics, MTA use, and prognosis of the 3 groups. Results: The
proportion of patients with advanced-stage HCC, defined according to the Barcelona Clinic Liver
Cancer staging system, in each period was 70.1%, 66.5%, and 62.0% in period 1, 2, and 3,
respectively. MTA use for intermediate stages increased with the passage of time (p = 0.052). The
proportion of multiple MTAs use was remarkably increased in the 3 groups (1.1%, 10.2%, and
42.6%, respectively, p , 0.0001). Child-Pugh score, proportion of macrovascular invasion,
extrahepatic metastasis, and a-fetoprotein (AFP) $400 ng/mL showed no significant difference
among the 3 groups. Themedian overall survival was 11.9months for the entire cohort and 10.4, 11.3,
and 15.2 months, for period 1, 2, and 3, respectively. It is noteworthy that the prognosis of patients
with HCC improved over time (p = 0.016). With respect to progression-free survival, the median
value was 3.0 months for the entire cohort and 2.7, 2.8, and 4.7 months for period 1, 2, and 3,
respectively (p , 0.0001). The treatment duration was also prolonged with time (2.7, 3.2, and
6.6 months for period 1, 2, and 3, respectively; p , 0.0001). Multivariate analysis using Cox
proportional hazard model showed that HCV infection, Child-Pugh score, performance status,
a-fetoprotein $400 ng/mL, presence of macrovascular invasion, and period 3 for initial MTA
introduction were independent prognostic factors. Conclusions: Sequential therapy with multiple
MTAs has gained popularity with time and is considered to improve patient prognosis. The
development of MTA therapy for HCC is expected to continue. Therefore, further studies are
needed to help determine the appropriate drugs, the sequence of MTA use, and the precise
transition time. Research Sponsor: None.
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Landmark analysis of overall survival (OS) by objective response (OR) in previously treated
patients (pts) with advanced hepatocellular carcinoma (aHCC): Post-hoc analysis of the
randomized, phase III KEYNOTE-240 study.

Julien Edeline, Stéphane Cattan, Philippe Merle, Bruno Daniele, Stephen Lam Chan, Thomas Yau, Mohamed Bouattour,
Ho Yeong Lim, Yee Chao, Jennifer J. Knox, Sadahisa Ogasawara, Marcelo Garrido, Ann-Lii Cheng, Andrew X. Zhu,
Richard S. Finn, Abby B. Siegel, Ahmadur Rahman, Chih-Chin Liu, Masatoshi Kudo; Centre Eugène Marquis, Rennes, France;
Hôpital Claude Huriez, Centre Hospitalier Régional Universitaire de Lille, Lille, France; Hôpital de la Croix-Rousse, Hospices
Civils de Lyon, Lyon, France; Ospedale del Mare, Naples, Italy; Sir YK Pao Center for Cancer, The Chinese University of Hong
Kong, Hong Kong, China; The University of Hong Kong, Hong Kong, China; Hôpital Beaujon, Assistance Publique Hôpitaux de
Paris, Clichy, France; Samsung Medical Center, Sungkyunkwan University, Seoul, South Korea; Taipei Veterans General
Hospital, Taipei, Taiwan; Princess Margaret Cancer Centre, University of Toronto, Toronto, ON, Canada; Graduate School of
Medicine, Chiba University, Chiba, Japan; Pontificia Universidad Católica de Chile, Santiago, Chile; National Taiwan University
Hospital and National Taiwan University Cancer Center, Taipei, Taiwan; Massachusetts General Hospital Cancer Center,
Harvard Medical School, Boston, MA; David Geffen School of Medicine at UCLA, Los Angeles, CA; Merck & Co., Inc., Kenilworth,
NJ; Kindai University School of Medicine, Osaka, Japan

Background: Studies have shown that OR is prognostic of OS in pts with HCC. KEYNOTE (KN)-224
(NCT02702414) evaluated pembrolizumab (pembro; anti-PD-1) in sorafenib (sora)-treated pts with
aHCC and demonstrated an OR rate of 17% that was durable in responders receiving pembro,
ultimately leading to its FDA approval. In KN-224, a landmark analysis showed that OR in pembro-
treated pts was prognostic of longer OS. The KN-240 (NCT02702401) study evaluated pembro +
best supportive care (BSC) vs placebo (pbo) + BSC in sora-treated pts with aHCC. Although clinical
benefit was observed in KN-240 with pembro vs pbo, prespecified statistical significance criteria
for OS and PFS were not met. This post hoc analysis of KN-240 was performed to determine
whether OR at landmark is prognostic of longer survival after landmark time.Methods: Eligible pts
were aged$18 y, had confirmed aHCC, and experienced progression during or after sora treatment
or intolerance to sora. Landmark analyses of OS according to OR at 6, 12, and 18 wk after
randomization were performed on the pembro arm to examine the association between survival
after the landmark with response achieved prior to the landmark. OR was assessed by blinded
independent central review per RECIST v1.1. Responders at each landmark were defined as pts with
any response assessment of CR or PR before the landmark date; all other pts were defined as
nonresponders. HRs and 95% CIs for survival after the landmark were calculated from the Cox
proportional model with Efron’s method of tie handling with responder status as a single covariate.
Analyses were performed in the ITT population. Results: As of Jan 2, 2019, the median time from
randomization to data cutoff was 21.2 months (range 13.4-30.4) for pembro. There were 51 pts
(18.3%) with a BOR of CR or PR in the pembro arm and 6 pts (4.4%) with a BOR of PR (no CR) in the
pbo arm (excluded from landmark analyses). OS after landmark time was longer for responders
compared with nonresponders at the wk 6, 12, and 18 time points (Table). The HR for OS after
landmark time for responders versus nonresponders were 0.37 (95% CI 0.18-0.75), 0.39 (95% CI
0.23-0.66), and 0.37 (95%CI 0.21-0.63) at wk 6, 12, and 18, respectively.Conclusions: This post hoc
analysis demonstrates that pts with sora-treated aHCC who achieve OR by landmark time with
pembro have longer OS after the landmark time, confirming the prognostic association between
OR with pembro and OS observed in KN-224. Clinical trial information: NCT02702401. Research
Sponsor: Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.

Response status to
pembro n

Median OS, months
(95% CI)

Responder vs nonresponder HR
(95% CI)

Responder at wk 6 21 Not reached (NR)
(18.2-NR)

0.37 (0.18-0.75)

Nonresponder at wk 6 248 12.1
(9.9-14.1)

Responder at wk 12 37 20.4
(16.3-NR)

0.39 (0.23-0.66)

Nonresponder at wk 12 218 10.8
(8.5-12.9)

Responder at wk 18 41 NR
(15.4-NR)

0.37 (0.21-0.63)

Nonresponder at wk 18 191 10.8
(9.0-13.1)
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Results from the phase I dose-escalation study of the radiation enhancer NBTXR3 for the
treatment of HCC and liver metastases.

Thierry De Baere, Marc Pracht, Yann Rolland, Jerome Durand-Labrunie, Nicolas Jaksic, France Nguyen,
Jean-Pierre Bronowicki, Veronique Vendrely, Valérie Croisé-Laurent, Emmanuel Rio, Samuel Le Sourd, Patricia Said,
Pierre Gustin, Christophe Perret, Didier Peiffert, Eric Deutsch, Enrique Chajon; Institut Gustave Roussy, Villejuif, France;
Oncodermatology Unit, Eugene Marquis Center CHU-CLCC, Rennes, France; Centre Eugène-Marquis, Rennes, France; Centre
Eugène Marquis, Rennes, France; INSERM 954, CHU de Nancy, Université de Lorraine, Nancy, France; CHU Bordeaux,
Bordeaux, France; Institut de Cancérologie de Lorraine, Nancy, France; ICO-Site René Gauducheau, Saint-Herblain, France;
Nanobiotix, Paris, France; Institut de Cancérologie de l’Ouest, Nantes, France; Hôpital de Brabois Adultes, Vandœuvre-Lès-
Nancy, France

Background: NBTXR3, a first-in-class radioenhancer composed of functionalized hafnium oxide
nanoparticles, is administered by one time intratumoral injection (ITI) and activated by radiother-
apy (RT), such as stereotactic body RT (SBRT). NBTXR3 increases RT energy deposit inside tumor
cells and subsequently increases tumor cell death compared to RT alone, while sparing healthy
tissues. SBRT is well-tolerated in hepatocellular carcinoma (HCC) or liver metastases (mets) and a
valuable alternative for patients not eligible for surgery or radiofrequency ablation. However,
energy dose deposit to tumor cells is limited due to potential toxicity to surrounding healthy
tissues. Patients with unresectable liver cancers including patients with liver or renal dysfunction
might benefit from NBTXR3. A Phase 1 clinical trial was conducted to evaluate the safety and
Recommended Phase 2 Dose (RP2D) of NBTXR3 activated by SBRT [NCT02721056] in these
patients, here we report the results. Methods: A 3+3 dose escalation scheme tested 5 NBTXR3
levels: 10, 15, 22, 33, and 42%of baseline tumor volume. NBTXR3 ITI was followed by SBRT (45 Gy /
3 fractions / 5-7 days or 50 Gy / 5 fractions / up to 15 days) in patients with HCC or liver mets.
Primary endpoints included RP2D determination and early DLT incidence. Secondary endpoints
include safety profile, liver disease scores evolution, and early efficacy by response rate (mRECIST
for HCC/RECIST 1.1 for liver mets). Results: 23 patients were treated: 6 patients at 10% (2 SBRT
doses tested due to organ constraints), 4 patients each at 15% and 22% (due to fiducial
displacement and ITI shift), 3 patients at 33% and 6 patients at 42%. No early DLT was observed
at any dose level. 1 SAE (grade 3 late onset bile duct stenosis) related toNBTXR3 andRT occurred at
22%. There were 11 AEs related to NBTXR3 and/or ITI, of which grade 3 AEs were: 2 abdominal pain
(ITI related; 15%) and 1 late onset bile duct stenosis (22%), lesion close to the bile duct. No NBTXR3
or ITI related grade 4-5 AEs were observed. RT related AEs were as expected with SBRT. No
clinically meaningful changes in Child-Pugh score or APRI were observed post-treatment. CT-scan
showed NBTXR3 present within the tumor without leakage to surrounding healthy tissues. Best
observed responses (MRI) in injected target lesions fromHCC patients (n = 15) were 5 CRs (33.3%),
5 PRs(33.3%), 1 SD (6.7%), 2 NE (13.3%), 2 patients did not have post baseline MRI and for liver
mets (n = 8) were 5 PRs (62.5%), 2 SD (25.0%) and 1 NE (12.5%). Conclusions:No early DLTs were
observed and NBTXR3 demonstrated a good safety and tolerability profile. The RP2D was deter-
mined to be 42% of tumor volume. Initial efficacy is promising and highlights the potential for
NBTXR3 to address an unmet medical need in patients with unresectable primary or metastatic
liver cancers. Clinical trial information: NCT02721056. Research Sponsor: Nanobiotix.
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Targeting HER2 (ERBB2) mutation-positive advanced biliary tract cancers with neratinib:
Results from the phase II SUMMIT ‘basket’ trial.

James J. Harding, James M. Cleary, David I. Quinn, Irene Bra~na, Victor Moreno, Mitesh J. Borad, Sherene Loi, Iben Spanggaard,
Haeseong Park, James M. Ford, Monica Arnedos, Salomon M. Stemmer, Christelle De La Fouchardiere, Santiago Viteri Ramirez,
Christos Fountzilas, Jie Zhang, Feng Xu, Alshad S. Lalani, Sarina Anne Piha-Paul, Ghassan K. Abou-Alfa; Memorial Sloan Kettering
Cancer Center, New York, NY; Dana-Faber Cancer Institute, Boston, MA; USC Norris Cancer Hospital, Los Angeles, CA; Vall
d’Hebron University Hospital, Vall d’Hebrón Institute of Oncology, Barcelona, Spain; START Madrid-FJD, Hospital Fundación
Jiménez D́ıaz, Madrid, Spain; Mayo Clinic, Scottsdale, AZ; Peter MacCallum Cancer Centre, Melbourne, Australia; Rigshospitalet
University Hospital of Copenhagen, Copenhagen, Denmark; Alvin J Siteman Cancer Center, Washington University, St. Louis, MO;
Stanford Cancer Institute, Stanford, CA; Gustave Roussy Cancer Campus, Villejuif, France; Research Institute of Oncology
Davidoff Center, Rabin Medical Center, Tel Aviv, Israel; Centre Léon Bérard, Lyon, France; Quirón Dexeus, Barcelona, Spain;
Roswell Park Comprehensive Cancer Center, Buffalo, NY; Puma Biotechnology Inc., Los Angeles, CA; The University of Texas, MD
Anderson Cancer Center, Houston, TX

Background: Genomic profiling studies have reported somatic HER2mutations in ~2–5% of biliary
tract cancers (BTC). Clinical data from the SUMMIT study demonstrate that neratinib, a pan-HER
irreversible tyrosine kinase inhibitor, has encouraging clinical activity in multiple types of HER2-
mutant solid tumor malignancies. Methods: SUMMIT is a multi-histology, open-label, phase II
‘basket’ study of neratinib in patients with somatic HER2 mutations (ClinicalTrials.gov
NCT01953926). Patients with activating somatic HER2 mutations with different histologies,
including BTC, received neratinib monotherapy (240 mg oral daily). Loperamide prophylaxis
was mandatory during cycle 1. Efficacy endpoints: objective response rate (ORR, RECIST v1.1);
clinical benefit rate (CBR); duration of response; progression-free survival (PFS). Adverse events
(AEs) were assessed by CTCAE v4.0. Genomic profiling from fresh/archival tumor tissues and/or
plasma cfDNA was performed retrospectively by next-generation sequencing (MSK-IMPACT).
Results: As of 3-Sep-2020, 25 patients with HER2-mutant BTC were enrolled: gallbladder
(40%); intrahepatic (24%); extrahepatic (20%); ampulla of Vater (16%). 68% of patients
received $2 systemic regimens (96% received prior gemcitabine-based regimens). The S310F/
Y variant accounted for nearly half of HER2mutations (n=11). Other HER2mutations: V777L (n=5);
L755S (n=2); V842I (n=2); R678Q (n=2). Confirmed ORR in 25 evaluable patients was 12% (95%CI
3–31%) and CBR was 20% (95% CI 7–41%), including 3 confirmed PRs and 2 patients with SD
for$16 weeks. Tumor shrinkage was observed inmultipleHER2-activating mutations and enriched
in gallbladder and extrahepatic subtypes of BTC. Median PFS was 2.8 (95% CI 1.1–3.7) months;
median overall survival (OS)was 5.4 (95%CI 3.7–11.7)months. Nine (36%) patients (3 ofwhomwith
ECOG PS 2) came off study within 28 (range 6–47) days of treatment due to clinical deterioration
(unrelated to study drug) followed by death. The most common treatment-related AEs (any grade)
were diarrhea (56%) and vomiting (48%). Diarrhea was themost common Grade 3 event (24%); 4
patients (16%) required a neratinib dose reduction; no patients discontinued treatment due to
diarrhea. Conclusions: Neratinib is safe and tolerable in patients with advanced BTC patients and
somatic HER2 mutations. The antitumor activity of neratinib appears comparable to current
standards of care, with similar PFS and OS in heavily pretreated patients. Analysis of co-occurring
oncogenic mutations and response is ongoing, and consideration is being given to neratinib-based
combination regimens to further improve outcomes in this setting. Clinical trial information:
NCT01953926. Research Sponsor: Puma Biotechnology Inc.
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Lenvatinib plus pembrolizumab for patients with previously treated biliary tract cancers in the
multicohort phase II LEAP-005 study.

Luis Villanueva, Zarnie Lwin, Hyun Cheol Chung, Carlos Gomez-Roca, Federico Longo, Eduardo Yanez, Helene Senellart,
Mark Doherty, Javier Garćıa-Corbacho, Andrew Eugene Hendifar, Corinne Maurice-Dror, Sanjeev Singh Gill, Tae Won Kim,
Daniel Heudobler, Nicolas Penel, Razi Ghori, Peter Kubiak, Fan Jin, Kevin Glen Norwood, Donna Graham; Fundación Arturo
López Pérez, Providencia, Santiago, Chile; Royal Brisbane and Women’s Hospital, University of Queensland, Brisbane,
Australia; Yonsei Cancer Center, Yonsei University College of Medicine, Seoul, South Korea; Institut Claudius Regaud,
Toulouse, France; Hospital Universitario Ramón y Cajal, IRYCIS, CIBERONC, Madrid, Spain; Oncology-Hematology Unit,
Department of Internal Medicine, School of Medicine, Universidad de la Frontera, Temuco, Chile; 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; Samuel Oschin Cancer Center, Cedars-Sinai Medical Center, Los Angeles, CA; The
Bruce Rappaport Faculty of Medicine, Technion, Haifa, Israel; The Alfred Hospital, Melbourne, VIC, Australia; Asan Medical
Center, Seoul, South Korea; University Hospital Regensburg, Regensburg, Germany; Centre Oscar Lambret, Lille, France;
Merck & Co., Inc., Kenilworth, NJ; Eisai Inc., Woodcliff Lake, NJ; The Christie NHS Foundation Trust, Manchester, United
Kingdom

Background: Second-line treatment options for patients with biliary tract cancers (BTC) are
limited. Lenvatinib, an anti-angiogenic multikinase inhibitor, in combination with the programmed
death-1 immune checkpoint inhibitor pembrolizumab, has demonstrated promising antitumor
activity with a manageable safety profile in patients with select advanced solid tumors. LEAP-
005 (NCT03797326) is evaluating the efficacy and safety of lenvatinib plus pembrolizumab in
patients with previously treated advanced solid tumors; here we present results from the BTC
cohort of LEAP-005.Methods: In this nonrandomized, open-label, phase II study, eligible patients
were aged$18 years with histologically or cytologically documented advanced (metastatic and/or
unresectable) BTC with disease progression after 1 prior line of therapy, measurable disease per
RECIST v1.1, ECOG PS of 0‒1, and tissue sample evaluable for PD-L1 expression. Patients received
lenvatinib 20mg once daily plus pembrolizumab 200mg Q3W for up to 35 cycles (approximately 2
years) or until confirmed disease progression, unacceptable toxicity, or withdrawal of consent.
Treatment with lenvatinib could continue beyond 2 years in patients experiencing clinical benefit.
Primary endpoints were ORR (per RECIST v1.1 by blinded independent central review) and safety.
Secondary endpoints were the disease control rate (DCR; comprising CR, PR, and SD), duration of
response (DOR), PFS, and OS. Tumor imaging was performed Q9W from treatment initiation for
54 weeks, then Q12W to week 102, and Q24W thereafter. Results: 31 patients were enrolled in the
BTC cohort (ECOG PS 1, 55%; 84%ex-US). As of April 10, 2020, median time from first dose to data
cutoff (DCO) was 9.5 months (range, 3.1‒11.9), with 16 patients on treatment at DCO. There were 3
(10%) PRs and 18 (58%) SDs. ORR was 10% (95% CI, 2‒26), and DCR was 68% (95% CI, 49‒83).
Median DOR was 5.3 months (range, 2.1+ to 6.2). Median PFS was 6.1 months (95% CI, 2.1‒6.4).
Median OS was 8.6 months (95% CI, 5.6 to NR). Treatment-related AEs occurred in 30 patients
(97%), including 15 (48%)who had grade 3‒4AEs; there were no treatment-related deaths. 2 (6%)
discontinued treatment due to treatment-related AEs (myocarditis, pyrexia; n = 1 each). The most
frequent treatment-related AEs were hypertension (42%), dysphonia (39%), diarrhea (32%),
fatigue (32%), and nausea (32%). 14 patients (45%) had immune-mediated AEs and 1 patient (3%)
had an infusion-related reaction. Conclusions: Lenvatinib plus pembrolizumab demonstrated
encouraging efficacy and manageable toxicity in patients with advanced BTC who had received 1
line of prior therapy. Based on these data, enrollment in the BTC cohort has been expanded to 100
patients. Clinical trial information: NCT03797326. Research Sponsor: Merck Sharp & Dohme
Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.
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Second-line chemotherapy (2L) in elderly patients with advanced biliary tract cancer (ABC): A
multicenter real-world study.

Alessandro Rizzo, Massimiliano Salati, Giorgio Frega, Valeria Merz, Francesco Caputo, Angela Dalia Ricci, Andrea Palloni,
Carlo Messina, Andrea Spallanzani, Gioconda Saccoccio, Veronica Mollica, Fabio Gelsomino, Stefania Benatti, Gabriele Luppi,
Davide Melisi, Massimo Dominici, Giovanni Brandi; Department of Experimental, Diagnostic, and Specialty Medicine–DIMES,
Sant’Orsola-Malpighi Hospital, University of Bologna, Bologna, Italy; Division of Oncology, Department of Oncology and
Hematology, University Hospital of Modena, Modena, Italy; Department of Experimental, Diagnostic and Specialty Medicine,
Policlinico S. Orsola Malpighi Hospital, Bologna, Italy; Digestive Molecular Clinical Oncology Research Unit, University of
Verona, Verona, Italy; Department of Oncology and Hematology, University Hospital of Modena, Modena, Italy; Santa Chiara
Hospital, Trento, Italy; Department of Medicine, Bologna, Italy; University Hospital of Modena, Modena, Italy; Medicine-
Digestive Molecular Clinical Oncology Research Unit, University of Verona, Verona, Italy; Department of Oncology, University
of Modena and Reggio Emilia, Modena, Italy

Background: The ABC-06 trial recently established the role of 2L in ABC progressing after
platinum/gemcitabine combination. However, older patients are often under-represented in clin-
ical trials and no data are currently available regarding 2L in elderly ABC. The aim of this real-world
study was to explore the treatment pattern, safety and efficacy of 2L in ABC patients aged $ 70
years old and to compare their outcomes with younger subjects.Methods: Institutional registries
across three academic medical centers were retrospectively reviewed and data of interest
retrieved to identify ABC who had received 2L from October 2002 to July 2020. Patients older
than 70 years were considered as elderly individuals. The Kaplan-Meier methods was used to
estimate survival and the log-rank test to make comparison. The impact of variables on survival
was assessed through univariate and multivariate analysis. Results: A total of 190 ABC patients
treated with 2L were identified and included in the analysis. Among them, 27.3% (n = 52) were
aged$ 70 years (range 70-87y), of whom 25 patients had iCCA (48%), 13 GBC (25%) and 15 eCCA
(27%). 56% (n = 29) were female and 38 (73%) patients had an ECOG-PS 0-1. The most frequently
administered 2L regimenswere capecitabinemonotherapy (n = 14, 27%), single-agent gemcitabine
(n = 9, 17%) and gemcitabine/capecitabine combination (n = 9, 17%). No differences in terms of
prior surgery (p = 0.64) and 2L treatment intensity (p = 0.34) were observed compared to patients
aged , 70 years. The disease control rate of 2L was 28.8% and 29.7% in elderly and youngers,
respectively. No statistically significant differences in both mOS (5.7 months in elderly vs
6.1 months in youngers, HR 0.97; p = 0.86) and mPFS (4.7 vs 4.8 months, HR 0.88; p = 0.44)
were recorded. Regarding the safety profile of 2L, grade 3 or 4 treatment-related toxicities
occurred more frequently in the older group (48.5% versus 8.2%; OR 6.31; p , 0.001). When
looking at prognostic factors, absolute lymphocyte count , 1000/mmc (p , 0.001) and albumin
level, 3 g/dL (p, 0.001) were independently associated with worse prognosis. Conclusions: The
results of this real-world study, limited by its retrospective nature and small sample size, suggest
that for patients aged $ 70 years, 2L could be equally effective as for youngers, with survival
outcomes aligned to those from ABC-06 trial. Notably, based on the higher incidence of grade 3-4
adverse events, the delivery of 2L should be carefully evaluated and monitored in this patient
subset. Research Sponsor: None.
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Results of a phase Ib study of regorafenib (REG) 80 mg/day plus pembrolizumab (PEMBRO) for
first-line treatment of advanced hepatocellular carcinoma (HCC).

Richard D. Kim, William P. Harris, Max W. Sung, Dirk Thomas Waldschmidt, Roniel Cabrera, Udo Mueller, Flavia Menezes,
Tatiane Ishida, Peter R. Galle, Anthony B. El-Khoueiry; H. Lee Moffitt Cancer Center, Tampa, FL; University of Washington/
Seattle Cancer Care Alliance (SCCA), Seattle, WA; Tisch Cancer Institute at Mount Sinai, New York, NY; Klinikum der
Universitaet zu Köln, Köln, Germany; University of Florida, Gainesville, FL; ClinStat GmbH, Cologne, Germany; Bayer
HealthCare Pharmaceuticals, Whippany, NJ; University Medical Center Mainz, Mainz, Germany; University of Southern
California, Norris Comprehensive Cancer Center, Los Angeles, CA

Background: In a phase Ib study, REG 120 mg/day plus PEMBRO for first-line treatment of
advanced HCC showed no unexpected safety signals and encouraging anti-tumor activity. At
themaximum tolerated dose (MTD) of REG (120mg/day), approximately three-quarters of patients
(pts) had a REG dose reduction or interruption due to a treatment-emergent adverse event (TEAE).
Here, we present preliminary data for the REG 80 mg/day cohort. Methods: This is an ongoing,
dose-finding study in pts who had no prior systemic therapy. In the first cohort, pts received REG
120mg/day orally for 3 weeks on/1 week off plus PEMBRO 200mg intravenously q 3 weeks. In later
cohorts, the REG dose could be escalated (160mg/day) or reduced (80mg/day); the PEMBRO dose
is fixed. The primary objective is safety and tolerability. Secondary objectives are to define theMTD
and recommended phase II dose and assess anti-tumor activity. Results: By July 24, 2020, 16 pts
were treated with REG 80 mg/day. Median age was 67 years (range 56–79), 25%/75% were
Barcelona Clinic Liver Cancer stage B/C, 100% Child–Pugh A, and 69%/31% had Eastern Coop-
erative Oncology Group performance status 0/1. Grade (Gr) 3 TEAEs occurred in 8/16 pts (50%)
and there were no Gr 4 TEAEs (Table); one pt experienced Gr 5 pneumonitis (not drug related).
There were no reports of Gr 3 hand–foot skin reaction or Gr 3 maculopapular rash, and one report
(6%) of Gr 3 rash. TEAEs led to a REG dose reduction or interruption in 50% of pts and to a
PEMBRO dose interruption in 25%of pts. Median treatment duration (range) including pts ongoing
was 4.1 months (0.4–7.1) for REG and 3.8 months (0.03–7.2) for PEMBRO. Of 13 evaluable pts, 2
(15%) had a partial response and 9 (69%) had stable disease (Response Evaluation Criteria in Solid
Tumors v1.1); disease control rate was 85%. Conclusions: These preliminary results for the
combination of REG 80 mg/day plus PEMBRO for first-line treatment of advanced HCC were
consistent with the REG 120mg/day cohort. The combination showed no unexpected safety signals
and encouraging anti-tumor activity. Assessment of REG 80 mg/day plus PEMBRO is ongoing.
Clinical trial information: NCT03347292. Research Sponsor: Bayer.

TEAE, n (%)

REG 80 mg/day plus PEMBRO (N=16)

Regardless of relation to
study drug

REG
related

PEMBRO
related

Any grade 13 (81) 12 (75) 8 (50)
Grade 3/4/5 8 (50)/0/1 (6) 6 (38)/0/

0
3 (19)/0/0

Serious 7 (44) 3 (19) 0
Leading to REG/PEMBRO dose
modification*

8 (50)/4 (25) 4 (25)/3
(19)

1 (6)/1 (6)

Leading to REG/PEMBRO
discontinuation

2 (13)/2 (13) 0/1 (6) 0/0

*Modification: Reductions or interruptions of REG; interruptions of PEMBRO.
Medical Dictionary for Regulatory Activities v23.0; Common Terminology Criteria for Adverse
Events v4.03 grade.
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Modeling sequential systemic therapy for unresectable hepatocellular carcinoma in the era of
immunotherapy: What comes next?

Ciro Celsa, Giuseppe Cabibbo, Marco Enea, Salvatore Battaglia, Giacomo Emanuele Maria Rizzo, Calogero Cammà; University
of Palermo, Palermo, Italy; Università degli Studi di Palermo, Palermo, Italy; Section of Gastroenterology and Hepatology,
PROMISE, University of Palermo, Palermo, Italy

Background: Atezolizumab plus Bevacizumab represents the new best performing first-line
approach for unresectable hepatocellular carcinoma (u-HCC). However, the best sequential
strategy after every first-line failure (for progression or intolerance) remains elusive, and options
for retreating patients failing Atezolizumab plus Bevacizumab with multi-kinase inhibitors (MKI) or
immune checkpoint inhibitor (ICI) are yet undefined. Methods: We developed a Markov model to
analyze simulated-Overall Survival (s-OS) of second-line ICIs or MKIs after first-line Atezolizumab
plus Bevacizumab over a lifetime horizon. For first-line therapy, PFS of Atezolizumab plus
Bevacizumab was extracted from Imbrave 150 trial and it was used as endpoint since it is not
influenced by post-progression survival. For second-line retreatment, pooled OS of MKIs (Regor-
afenib and Cabozantinib), or ICIs (Nivolumab and Pembrolizumab) were adopted. Survival esti-
mates for sequential settings considered the proportion of patientswho did not receive second-line
therapy due to death during first-line therapy. Individual patient survival data were extracted from
PFS and OS Kaplan-Meier curves of RESORCE trial for Regorafenib, CELESTIAL trial for Cabo-
zantinib, CheckMate-040 for Nivolumab and Keynote-240 for Pembrolizumab. Each reconstructed
survival curve was inspected for accuracy and was compared with originally published curves.
Results: First-line Atezolizumab plus Bevacizumab followed by second-line ICIs turned on from the
model as the best sequential strategy (median s-OS 24 months; 95% Confidence Interval (CI) 23-
26 months) and extends survival when compared Atezolizumab plus Bevacizumab followed by
MKIs (median s-OS 20 months; 95% CI 19-21 months). Conclusions: To our knowledge and given
the absence of adequately designed sequential RCTs, this is the first model to date which suggests,
with a proper methodological approach, an accurate estimate of outcome of patients with u-HCC
treated by sequential systemic therapies. In patients with u-HCC failing first-line treatment,
modelling estimates of s-OS for each retreatment strategies may assist in choosing the most
promising sequences in order to plan appropriate RCTs. Research Sponsor: None.
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Alliance/CALGB 80802: Impact of hepatitis C (HCV) on doxorubicin (DO) + sorafenib (S) versus S
in patients (pts) with advanced hepatocellular carcinoma (aHCC).

Imane H. El Dika, Susan Michelle Geyer, Andrew B. Nixon, Federico Innocenti, Qian Shi, Sawyer B. Jacobson, Amin Yaqubie,
Juan C. Lopez, Binhui Huang, Yi-Wei Tang, Yujia Wen, Lawrence Howard Schwartz, Monica M. Bertagnolli,
Jeffrey A. Meyerhardt, Eileen Mary O’Reilly, Alan P. Venook, Ghassan K. Abou-Alfa; Memorial Sloan Kettering Cancer
Center, New York, NY; Mayo Clinic, Rochester, MN; Duke University Medical Center, Durham, NC; University of North Carolina
at Chapel Hill, Chapel Hill, NC; Memorial Sloan-Kettering Cancer Center, New York, NY; Univ of Chicago, Chicago, IL;
Department of Radiology, Columbia University College of Physicians and Surgeons, New York, NY; Dana-Farber Cancer
Institute/Brigham and Women’s Hospital/Harvard Medical School, Boston, MA; Department of Medical Oncology, Dana-Farber
Cancer Institute/Partners Cancer Care, Boston, MA; University of California San Francisco, San Francisco, CA

Background: Alliance/CALGB 80802 randomized phase III trial evaluated DO+S vs. S in pts with
aHCC, and showed no improvement in median OS. Multi-drug resistant pathway mitigation by the
Ras/Raf/MEK/ERK pathway and bFGF-mediated activation of Raf-1 promotes the formation of
antiapoptotic Raf-1 and ASK1 complex, induced by anthracyclines. S efficiently blocks NS5A-
recruited c-Raf mediated HCV replication and viral gene expression. Once inhibited by S, VEGF
expression of HepG2 may limit HCV cellular entry. Release of Raf-1-Ask-1 dimer and inhibition of
Raf-1 via S putatively differ in the presence or absence of DO. We hypothesize treatment with S
reduces HCV titer levels (TL) and influence pts’ outcome. Methods: In 80802 HCV pts, TL were
evaluated in both arms at baseline and post-baseline at Day 1 of Cycles 2, 3, and every 2 cycles and
at progression or discontinuation of therapy. HCV undetectable (HCV-UN) levels were defined as,
50 copies/mL. TL were evaluated in relation to OS and PFS. HCV RNA levels were measured by
TaqMan PCR and by genotype. Results: Of 356 pts, 83 were HCV+ with more Black/African
American (25/50 = 50%) vs.White (54/239 = 23%) or other race groups (4/67 = 6%) (p,0.0001).
HCV titer data were available on 54 pts (S: 28, DO+S: 26). At baseline, 12 pts (S: 7, DO+S: 5) were
HCV-UN, and post-baseline HCVTL did not significantly differ between treatment arms; one patient
in each armwent from detectable (HCV-D) to HCV-UN. Post-baseline, 40 pts were HCV-D vs. 14 who
were HCV-UN (S+DO: 8, S: 6 pts). Except for the two pts who became HCV-UN, baseline HCV-D vs.
HCV-UN titers was similar to that status post-baseline. PFS and OS between HCV-D and HCV-UN
both at baseline and post-baseline are delineated in the table. Conclusions:We observed that S did not
influenceHCVTL.Pts treatedwithDO+Svs. ShadworsePFS if theyhadHCV-UN, and further thathigher
levels of HCV titers at baseline were associated with significantly improved PFS. Given the small sample
size, these findings warrant further prospective evaluation. Support: U10CA180821, U10CA180882,
U24CA196171; Bayer, Bristol-Myers-Squibb, and Sanofi. https://acknowledgments.alliancefound.org.
Clinical trial information: NCT01015833. Research Sponsor: U.S. National Institutes of Health.,
Pharmaceutical/Biotech Company., U10CA180863 (CCTG), U10CA180820 (ECOG-ACRIN), U10CA189859,
U10CA180888 (SWOG).

All pts

PFS OS

Median
(months)

HR* (95%
CI)

p-
value

Median
(months)

HR* (95%
CI)

p-
value

Baseline HCV-UN
(vs. HCV-D)

3.9
(vs. 5.8)

3.51
(1.58 – 7.78)

0.002 7.95
(vs. 8.31)

1.19
(0.59 –
2.43)

0.63

Post-baseline
HCV-UN
(vs. HCV-D)

2.8
(vs. 5.5)

3.00
(1.48 – 6.12)

0.002 7.95
(vs. 7.6)

1.14
(0.58 –
2.23)

0.68

DO+S pts
Baseline HCV-UN
(vs. HCV-D)

3.94
(vs. 7.13)

3.26
(1.17 – 9.1)

0.024 7.95
(vs. 9.33)

1.36
(0.52 – 3.51)

0.53

Post-baseline
HCV-UN
(vs. HCV-D)

2.8
(vs. 7.13)

4.12
(1.47 – 11.5)

0.007 9.1
(vs. 8.95)

1.22
(0.49 –
3.03)

0.67

S pts
Baseline HCV-UN
(vs. HCV-D)

1.5
(vs. 5.2)

3.91
(1.13 – 13.6)

0.032 8.29
(vs. 7.33)

1.02
(0.34 –
3.02)

0.97

Post-baseline
HCV-UN
(vs. HCV-D)

2.7
(vs. 4.9)

2.22
(0.78 –
6.28)

0.13 7.75
(7.03)

1.06
(0.39 –
2.86)

0.91
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Safety and efficacy of combination of GT90001, an anti-activin receptor-like kinase-1 (ALK-1)
antibody, and nivolumab in patients with metastatic hepatocellular carcinoma (HCC).

Chiun Hsu, Yi-Fang Chang, Chia-Jui Yen, Li-Chun Lu, Xiaoyan Zhu, Yuwei Xu, Qiaoxia Zhou, Xunwei Dong, Youzhi Tong;
Department of Medical Oncology, National Taiwan University Cancer Center, Taipei, Taiwan; Mackay Memorial Hospital,
Taipei, Taiwan; Internal Medicine, National Cheng Kung University Hospital, Tainan, Taiwan; National Taiwan University
Hospital, Taipei, Taiwan; Kintor Pharmaceutical Limited, Suzhou, China

Background: GT90001, a fully human anti-ALK-1 mAb (IgG2) that may inhibit ALK-1/ TGF-b
signaling and tumor angiogenesis, has shown good single-agent safety profile in humans. This
study aimed to assess the safety and efficacy of GT90001 in combination with nivolumab in
patients with advanced HCC who had progressive disease after or were intolerant to first-line
sorafenib or lenvatinib therapy (NCT03893695). Methods: We did a phase I/II, open-label, single
arm, dose de-escalation and expansion trial of GT90001 in combination with nivolumab in patients
with histologically or cytologically confirmed HCC with Child-Pugh class A, ECOG performance
status of 0 or 1 at three sites in Taiwan. Patients previously treated with immune checkpoint
inhibitors were excluded. Stage 1 (dose de-escalation cohort) tested 3 doses of GT90001 (7
(starting dose), 4.5, and 3 mg/kg every 2 weeks) plus nivolumab 3 mg/kg every 2 weeks in 6
subjects at each dose level. Dose-limiting toxicity (DLT) was defined as any treatment-emergent
grade 3-4 adverse events (AEs) (CTCAE V5.0) in the first 28 days of treatment. Stage 2 (expansion
cohort) tested the combination regimen in 14 patients until loss of clinical benefit or unacceptable
toxicity. The primary efficacy endpoint was investigator-assessed objective response as per
RECIST v1.1. Results: Between July 9th, 2019 and June 26th, 2020, twenty eligible patients were
treated. No DLT was observed in stage 1, and GT90001 7.0 mg/kg + nivolumab 3.0 mg/kg every
2 weeks were given in stage 2. The pharmacokinetics of GT90001 and nivolumab were similar to
those observed in monotherapy. As of June 26, 2020, 20 patients were evaluable for safety. The
common AEs (occurring to more than 20%) included platelet count decreased, rash, fatigue,
dizziness, peripheral edema, and constipation. Three patients had treatment-related serious AEs
(renal dysfunction, autoimmune hepatitis, hyperamylasemia). Nine patients had GT90001 dose
interruption due to AEs and themost common reasons were platelet count decrease (3 patients). No
patient discontinued the treatment due to AEs. The median duration of follow-up was 3.7 months
(range 0.6-11.1). An objective response assessed was observed in 7 patients (43.75%) out of 16
evaluable patients, all were partial response and 4 of them had confirmed responses. The disease
control rate (complete response + partial response + stable disease) was 56.2%. Updated efficacy
data will be presented at the congress. Conclusions: The combination of GT90001 with nivolumab
showed a manageable safety profile, and no new safety signals were identified. The promising
preliminary antitumor activities show the potential of GT90001 combinedwith nivolumab as second-
line treatment for advanced HCC. Clinical trial information: NCT03893695. Research Sponsor:
Kintor Pharmaceutical Limited.
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Trends of clinical outcomes with sorafenib in randomized controlled trials for patients with
treatment-näıve advanced hepatocellular carcinoma.

Timothy J Brown, Arjun Gupta, Ramy Sedhom, Thomas Benjamin Karasic, Mark Yarchoan; Abramson Cancer Center, Hospital
of the University of Pennsylvania, Philadelphia, PA; Sidney Kimmel Comprehensive Cancer Center, Baltimore, MD; Sidney
Kimmel Comprehensive Cancer Center at Johns Hopkins, Baltimore, MD; Hospital of the University of Pennsylvania,
Philadelphia, PA; Johns Hopkins Sidney Kimmel Comprehensive Cancer Center, Baltimore, MD

Background: Sorafenib was first approved by the US FDA to treat patients with advanced
hepatocellular carcinoma (HCC) after two landmark trials (SHARP and Asia-Pacific) showed
improved overall survival (OS). Since those two landmark trials, median OS has increased in
the sorafenib arms in several recent phase III trials in HCC. We analyzed trends in OS, progression-
free survival (PFS), and objective response rates (ORR) in published randomized clinical trials of
sorafenib in HCC to better understand factors underlying the improvements. Methods: We
searched PubMed for all published trials of sorafenib in advanced HCC. Trials were included if
the patients were näıve to systemic therapy and had a comparison arm that was active systemic
therapy or placebo. We extracted demographic and trial-level outcome data to correlate outcomes
such as OS, PFS, ORR, and duration of therapy. T-tests were used to compare outcomes and linear
regression was used to identify temporal trends with significance set at p£0.05. Results: The
PubMed search returned 100 studies. A total of 15 studiesmet inclusion criteria with a total of 3755
patients treated with sorafenib (9 phase III and 6 phase II). Included trials enrolled patients from
2005-2019. The median OS in all trials was 10.0 mos (range: 6.5-14.8 mos). OS has significantly
improved since the first trial began accruing (p = 0.04). A total of 12 studies provided data on PFS
using RECIST 1.1, with a median PFS of 4.0 months (range: 2.7-6.6 mos). PFS has not changed over
time (p = 0.99). However, ORR assessed by RECIST 1.1 have trended toward improvement over time
(p = 0.08). Median duration of therapy with sorafenib has decreased by 53% since the enrollment
of the first clinical trial in 2005, from 23.1 weeks to 12.2 weeks (p = 0.02). Despite this, no significant
correlations were observed with the interaction of duration of therapy and OS (p = 0.92). Further,
there was no significant change in the age of patients included, proportion of patients with Childs-
Pugh A, Barcelona Clinic Liver Cancer (BCLC) B, BCLC C, ECOG performance status 0, HBV or HCV,
proportion of patients with extrahepatic spread or vascular invasion at time of enrollment, or
proportion of patients who have undergone prior locoregional therapies to explain the OS findings.
Conclusions: The OS of patients with advanced HCC on the sorafenib arm in published trials has
been increasing, however the reasons for this increase are not apparent from data available in the
published literature. At the same time, the median duration of treatment with sorafenib has been
decreasing over time and PFS is unchanged, suggesting improvements in sorafenib delivery may
not be the primary factor. It is possible these trends represent heretofore unquantified changes in
patient selection for systemic therapy, improvements in supportive care, or post-progression
treatment for patients on HCC clinical trials. Research Sponsor: None.
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Outcome of early and intermediate-stage hepatocellular carcinoma (HCC): A single institution
experience at MGUH.

Chao Yin, Samantha Ann Armstrong, Petra Prins, Richard Shin, Fatima Shaukat, Monika Kulasekaran, Hongkun Wang,
Rohit P. Satoskar, Coleman Smith, Alexander Y. Kim, Aiwu Ruth He; Lombardi Cancer Center MedStar Georgetown University
Hospital, Washington, DC; Georgetown University Hospital, Washington, DC; Medstar Georgetown University Hospital,
Washington, DC; Georgetown University, Washington, DC; MedStar Harbor Hospital, Baltimore, MD; MedStar Georgetown
University Hospital, Washington, DC; Georgetown University Medical Center, Washington, DC; Georgetown University
Lombardi Comprehensive Cancer Center, Washington, DC

Background: Liver transplant (LT) remains the best curative standard for HCCwithin Milan criteria
(Milan). Nonsurgical locoregional treatments, including TACE and ablation, offer a bridge to
surgical management and attempt to downstage or maintain patients (pts) within Milan pending
liver transplant and donor organ availability. We investigated clinical factors that predict suc-
cessful downstaging of HCC and liver transplant.Methods: In this single-institutional retrospective
analysis, pts with early-intermediate stage HCC within Milan (control) vs beyond Milan were
evaluated for clinical outcome. Clinical factors including treatment and response, demographics,
TACE distribution (number of treatments, timing, and response), and status of liver transplantation
(timing and if received) were correlated to overall survival (OS). OS was calculated using the
Kaplan-Meier method. Results: HCC pts (n = 343) considered for LT or downstage to LT were
included in the study: 75%male, 13%African American, 55%Caucasian, and 14%Asian. 12%of pts
had HBV, 53% had HCV, 2% had both HBV and HCV. 221 pts were diagnosed within Milan vs 122
beyondMilan, in which 36% (n = 44) were still within UCSF criteria (UCSF). 43%of those diagnosed
within Milan ultimately received LT vs 16% of those diagnosed beyond Milan. 49% of pts (n = 60)
initially beyond Milan were downstaged to within Milan, via TACE, wherein 27% received LT; this
group accounted for 13% all LT. However, in the subset of pts beyond Milan but within UCSF, 68%
were downstaged to within Milan, wherein 40% received LT. In pts initially within Milan, 21% (n =
47) progressed beyond Milan, but 40% of this subset was downstaged back to within Milan. Pts
both within and beyond Milan had a median of 2 TACE procedures. Differences in the rates of LT
relative to the number of TACE were significant (p = 0.022) for pts initially within Milan; for, / = 2
TACE, 54% had LT; for . 2 TACE, 26% had LT. Similar comparison was nonsignificant for pts
initially beyond Milan (p = 0.95); rates of LT for , / = 2 TACE and . 2 TACE were 17% and 16%
respectively. Median OS for non-LT recipients was 5 years vs not reached for LT recipients (. 70%
alive at 8 years, p , 0.001). Pts initially beyond Milan but within UCSF criteria had similar OS vs
those initially within Milan (both 75% at 4 years), but OS was worse (50% at 4 years) for those
beyond UCSF (p = 0.024). Conclusions: Liver transplantation significantly increased OS in early-
intermediate stage HCC. Increased number of TACE procedures was associated with decreased
likelihood of ultimate LT in pts initially diagnosed within Milan, particularly when they had . 2
TACE. Pts initially beyond Milan but within UCSF criteria had similar OS vs those initially within
Milan; this former subset had a good chance of being downstaged to Milan and ultimately receive
LT. Additional clinical factors that predict successful downstaging of HCC and LT are being
investigated. Research Sponsor: None.
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Activity of tepotinib in hepatocellular carcinoma (HCC) with high-level MET amplification
(METamp): Preclinical and clinical evidence.

Sandrine J. Faivre, Jean-frederic Blanc, Hongming Pan, Véronique Grando, Ho Yeong Lim, Antonio Cubillo Gracián,
Nicolas Isambert, Andreas Johne, Karl Schumacher, Christopher Stroh, Manja Friese-Hamim, Aurora O’Brate, Dongli Zhou,
Shukui Qin; Saint-Louis Hospital & Paris 7 University, Paris, France; Groupe Hospitalier Haut-Lévêque, CHU Bordeaux,
Bordeaux, France; Sir Run Run Shaw Hospital, Zhejiang University, Hangzhou, China; Hôpital Jean-Verdier, Bondy, France;
Samsung Medical Center, Sungkyunkwan University, Seoul, South Korea; Hospital Universitario HM Sanchinarro, Madrid,
Spain; Georges Francois Leclerc Cancer Center, Dijon, France; Merck KGaA, Darmstadt, Germany; Merck Serono Pharma-
ceutical R&D Co, Beijing, China; PLA Cancer Center, Nanjing Bayi Hospital, Nanjing, China

Background: Tepotinib, a potent and highly selective MET inhibitor, showed promising activity in
advanced HCC with MET overexpression in two Phase Ib/II trials, which both met their primary
endpoints. One trial enrolled Asian patients (pts) without prior systemic therapy (first line [1L];
NCT01988493) and one enrolled US/European pts with prior sorafenib (second line [2L];
NCT02115373). By investigator assessment, objective response rates and disease control rates
with tepotinib in Phase II were 15.8% and 60.5% in 1L (n = 38), and 8.2% and 57.1% in 2L (n = 49).
Outcomes appeared better in pts with METamp. Thus, we further investigated the preclinical and
clinical activity of tepotinib in HCC, focusing on high-level METamp, which could be an oncogenic
driver in this tumor type.Methods:Preclinical activity was assessed in 37HCC pt-derived xenografts
(PDXs) in nude mice treated with tepotinib (100 mg/kg, Days 1–5, every 7 days for five cycles; 6–12
replicates per PDX). Clinical activity was assessed by analyzing pts with METamp or high-level
METamp (defined as meanMET gene copy number [GCN]$5 and$10, respectively; by fluorescence
in situhybridization), who received tepotinib 500mg inPhase Ib or II of the 1L and 2L trials (n = 121). In
the Phase Ib part of the 1L trial, pts could have received prior treatment.Results:Molecular profiling
revealed high-level METamp in two of 37 HCC PDXs: LIM612 (MET GCN 47.1) and LIPF210 (MET GCN
44). Tepotinib induced significant tumor regression in both of these high-level METamp HCC PDX
models (mean tumor volume reduction: 97% and 96%, respectively). Across the two trials, 15 pts
treated with tepotinib 500mg hadMETamp, of whom five had an objective response (one complete
response [CR] and four partial responses [PRs]) and six had stable disease (SD) as best overall
response. Four pts had high-level METamp (mean MET GCN 14.3, 18.1, 30.2, and 36.2), with best
overall response of CR in one pt, PR in two pts and SD in one pt (Table). One pt with high-level
METamp (meanMETGCN 14.3) treatedwith 1L tepotinibwas still receiving treatment as of Sept 2020
(total tepotinib treatment duration: . 45 months). Conclusions: High-level METamp may be an
oncogenic driver in HCC that sensitizes tumors to MET inhibition with tepotinib. Compared with MET
overexpression, high-levelMETamp could be a better predictive biomarker for MET inhibitors in this
setting. Clinical trial information: NCT01988493, NCT02115373. Research Sponsor: Merck KGaA,
Darmstadt, Germany.

Pt
no.

Line of
tepotinib Study Phase

Mean
MET
GCN

MET:
CEP7
ratio

MET
IHC

Best
overall

response*

Progression-
free sur-
vival,

months*

Treatment
duration,
months

1 1L NCT01988493 II 14.3 8.1 3+ PR 10.9 14.0†

2 2L‡ NCT01988493 Ib 30.2 12.1 3+ PR 20.3 20.0
3 2L‡ NCT02115373 II 18.1 7.5 3+ CR 13.8 14.3
4 2L‡ NCT02115373 II 36.2 15.1 3+ SD 2.8 2.8

*By investigator assessment per each study data cut-off; †Treatment ongoing as of Sept 2020 (currently .
45 months of treatment); ‡Prior treatment was sorafenib. IHC, immunohistochemistry.
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Ipilimumab and nivolumab/pembrolizumab in advanced hepatocellular carcinoma refractory to
prior immune checkpoint inhibitors.

Jeffrey Sum Lung Wong, Gin Wai Kwok, Vikki Tang, Bryan Li, Roland Ching-Yu Leung, Joanne Wing Yan Chiu, Ka Wing Ma,
Wong-Hoi She, Wing Yan Josephine Tsang, Tan To Cheung, Thomas Yau; University of Hong Kong, Hong Kong, China;
Department of Medicine, Queen Mary Hospital, Hong Kong, China; Department of Medicine, The University of Hong Kong,
Hong Kong, China; Queen Mary Hospital, Hong Kong, China; Queen Mary Hospital Hong Kong, Hong Kong, China; The
University of Hong Kong, Pokfulam, China; The University of Hong Kong, Hong Kong, China

Background: Programmed cell death protein 1 (PD-1) pathway blockade with immune checkpoint
inhibitors (ICI) is a standard therapy in advanced hepatocellular carcinoma (HCC) nowadays. No
strategies to overcome ICI resistance have been described. We aimed to evaluate the use of
ipilimumab and anti-PD-1 ICIs (nivolumab or pembrolizumab) combinations in advanced HCC
patients with progression on prior ICIs. Methods: Advanced HCC patients with documented
tumour progression on prior ICIs and subsequently received ipilimumab with nivolumab/
pembrolizumab were analysed. Objective response rate (ORR), median duration of response
(DOR), time-to-progression (TTP), overall survival (OS), and treatment-related adverse events
(TRAEs) were assessed. Results: Twenty-five patients were included. The median age was 62
(range 51-83). 68% were of Child-Pugh (CP) grade A and 48% had primary resistance to prior ICI.
At median follow-up of 37.7 months, the ORR was 16% with a median DOR of 11.5 months (range
2.76-30.3). Three patients achieved complete response. The median TTP was 2.96 months (95%
C.I. 1.61-4.31). Median OS was 10.9 months (95% C.I. 3.99-17.8) and the 1-year, 2-year and 3-year
survival rates were 42.4%, 32.3% and 21.6% respectively. The ORR was 16.7% in primary
resistance group and 15.4% in acquired resistance group (p=1.00). All responders were of CP A
andAlbumin-Bilirubin (ALBI) grade 1 or 2. CP and ALBI gradeswere significantly associatedwith OS
(p=0.006 and p,0.001 respectively). Overall, 52% of patients experienced TRAEs and 12%
experienced grade 3 or above TRAEs. Conclusions: Ipilimumab and nivolumab/pembrolizumab
can achieve durable antitumour activity and encouraging survival outcomes with acceptable
toxicity in patients with advanced HCC who had prior treatment with ICIs. Research Sponsor:
Research Grant Council, Hong Kong.
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Telotristat ethyl to enhance cytotoxic chemotherapy response in preclinical
cholangiocarcinoma models.

Niranjan Awasthi, Margaret Schwarz, Roderich E. Schwarz; Indiana University School of Medicine, South Bend, IN; Indiana
University School of Medicine, South Dame, IN; Indiana University Health Goshen Center for Cancer Care, Goshen, IN

Background: Cholangiocarcinoma (CCA) is the second-most common primary liver cancer after
hepatocellular carcinoma. It has a poor prognosis with a 5-year survival rate of 5-15%. The current
standard first-line therapy for advanced unresectable CCA is a combination of gemcitabine and
cisplatin (GemCis) chemotherapy that leads to a median survival of 6-12 months. Nanoparticle
albumin-bound paclitaxel (nab-paclitaxel, NPT) is an approved therapy for breast, NSCLC and
pancreatic cancer. Elevated levels of serotonin have been reported in CCA that has protumorigenic
activity. We tested the hypothesis that telotristat ethyl (TE), an inhibitor of serotonin biosynthesis,
has antitumor activity in CCA and it augments GemCis and nab-paclitaxel response in preclinical
CCA models. Methods: Tumor growth experiments were performed in mice subcutaneous CCA
intrahepatic CCLP-1 xenografts, extrahepatic TFK-1 xenografts and patient-derived xenografts.
Animal survival studies were performed using human CCA intrahepatic CCLP-1 cells in the peri-
toneal dissemination model in NOD/SCID mice. Results: In intrahepatic CCLP-1 subcutaneous
xenografts, comparedwith controls, reduction in tumor growthwas observed by TE (53%), GemCis
(53%) or NPT (69%). The combination of TE with GemCis or NPT exhibited an additive tumor
growth inhibition response, GemCis+TE (85%) and NPT+TE (90%). In extrahepatic TFK-1 subcu-
taneous xenografts, TE led to a significant reduction in tumor growth (51%), while GemCis and NPT
reduced tumor growth by 37% and 56%, respectively. Again, an additive tumor growth inhibition
effect was observed by the addition of TE to chemotherapy, GemCis+TE (67%) and NPT+TE (74%).
In CCA patient-derived subcutaneous xenografts, GemCis caused the greatest tumor growth
reduction (80%) followed by NPT (57%) and TE (40%). Combinations increased tumor inhibition
further: GemCis+TE (95%) and NPT+TE (91%). Mouse survival in peritoneal dissemination xeno-
grafts was only marginally enhanced by TE (11%) or GemCis (9%) while NPT led to a substantial
extension (60%). Interestingly, the combination of TE with GemCis or NPT demonstrated a further
extension in mice survival: GemCis+TE (26%) and NPT+TE (68%). Conclusions: TE had antitumor
activity and it enhanced chemotherapy effects in several CCA preclinical models indicating that
this therapeutic combination has the potential to ameliorate clinical therapy for CCAs of different
origin. Research Sponsor: TerSera Therapeutics, Indiana University School of Medicine funds.
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Low energy amplitude modulated radiofrequency electromagnetic fields to show antitumor
effect in combination with standard treatment or as monotherapy in patients with advanced
hepatocellular carcinoma.

Yone De Camargo Setogute, Frederico Costa, Micelange Carvalho Sousa, Pablo Diego Lima, Luciana Carvalho, Elizabeth Santos,
Brenda Pires Gumz, Fernanda Azevedo, Jorge Sabbaga, Tiago Biachi De Castria, Denis Leonardo Fontes Jardim, Daniela Freitas,
Natally Horvat, Regis Franca, Leonardo Testagrossa, Tatiana Zanesco, Antonio Francisco Iemma, Jack Tuszynski; Hospital Sirio
Libanes S~ao Paulo, S~ao Paulo, Brazil; Hospital Sirio-Libanês, S~ao Paulo, Brazil; Hospital Śırio Libanês, S~ao Paulo, Brazil; Sirio
Libanês Hospital, S~ao Paulo, Brazil; Department of Medical Oncology, Sirio-Libanes Hospital, S~ao Paulo, Brazil; Institut Gustave
Roussy, Villejuif, France; Hospital Śırio-Libanês, Braśılia, Brazil; Instituto do Câncer do Estado de S~ao Paulo, S~ao Paulo, Brazil;
Instituto do Câncer do Estado de S~ao Paulo, Universidade de S~ao Paulo, S~ao Paulo, Brazil; Instituto Do Cancer Do Estado De S~ao
Paulo, S~ao Paulo, Brazil; The University of Texas MD Anderson Cancer Center, Campinas, Brazil; Sirio Libanes Hospital, S~ao
Paulo, Brazil; Radiology Department, S~ao Paulo Cancer Institute, S~ao Paulo, Brazil; Department of Raiology, Hospital Śırio-
Libanês, S~ao Paulo, Brazil; Hospital Śırio-Libanês, S~ao Paulo, Brazil; Hospital Sirio Libanês, S~ao Paulo, Brazil; University of
Alberta, Edmonton, AB, Canada

Background: Exposure to amplitude-modulated radiofrequency electromagnetic fields (EMF) in
immortalized hepatocellular carcinoma (HCC) cell cultures and xenograft models demonstrated
anti-tumor effect. Patients with advanced HCC exposed to systemic EMF showed objective
response with potential survival benefit. Methods: An open-label, single center, prospective
clinical protocol was performed in advanced HCC patients as an initial, second or third treatment
modality. Systemic exposure to EMF modulated at patient-specific frequencies was applied as an
add-on strategy (combination) to systemic conventional treatment or as a single therapeutic
modality. A spoon-shaped antenna placed in the oral cavity delivered EMF over 90 minutes with
monthly repetitions until death or consent of withdrawal. The primary objective was overall
survival (OS) in comparison with historical control group of 45 advanced patients HCC from the
same institution. Retrospective radiological reviewwas conducted by two independent radiologists
for objective response (OR) using RECIST1.1 criterion. Results: From March 2018 to April 2020, 55
advanced HCC patients were submitted to 373 EMF exposures. 87% were male, median age of 67,
84% were BLCL-C, 16% were Child-Pugh B, 29% had extra-hepatic metastasis, 55% had failed
previous treatment and 71% had documented radiological progression. 31(56%) patients received
EMF in combination with systemic therapy (25 sorafenib, 3 lenvatinib, 3 nivolumab). 24 patients
received EMF as single treatment modality. The median OS for the entire patient cohort was
11.5 months. The median OS for combination treatment was 12.0 month and the median OS for
single modality was 11.3 months. The median OS for the historical control was 5.3 month. The
median OS from the entire cohort and the historical control were significant different (p = 0.0026)
but themedian OS from combination and singlemodality were not (p = 0.3434). Radiological images
were available from 38(69%) patients. There were 6/38 (16%) documented objective responses (1
CR and 5 PR) and 30/38 (79%) patients experienced disease control. 4/21 (19%) ORwere in patients
using TKIs + EMF and 2/17 (12%) OR were in patients using EMF alone. Conclusions: EMF showed
objective anti-tumor effect in combination with TKI or as single modality in advanced HCC patients.
EMF showed improvement in overall survival in comparison with the historical control group
supporting future development as a novel systemic treatment modality in advanced HCC patients.
Clinical trial information: NCT 01686412. Research Sponsor: None.
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Dissecting novel mechanisms of hepatitis B virus-related hepatocellular carcinoma using meta-
analysis of public data.

Jihad Aljabban, Michael Rohr, Saad A Syed, Eli Cohen, Naima Hashi, Sharjeel Syed, Kamal Khorfan, Emmanuel Boateng,
Mary Nemer, Maryam Panahiazar, Dexter Hadley, Sajid Jalil, Khalid Mumtaz, Hisham Aljabban; The Ohio State University
College of Medicine, Columbus, OH; University of Central Florida College of Medicine, Orlando, FL; Stanford Medicine,
Stanford, CA; Vanderbilt University Medical Center, Nashville, TN; Mayo Clinic, Rochester, MN; University of Chicago Medical
Center, Chicago, IL; University of California San Francisco-Fresno, Fresno, CA; University of Wisconsin School of Medicine and
Public Health, Madison, WI; University of California San Francisco, San Francisco, CA; University of Florida College of
Medicine, Orlando, FL; Ohio State University Wexner Medical Center, Columbus, OH; Barry University, Miami, FL

Background:Hepatitis B is a cause of hepatocellular carcinoma (HCC) globally, irrespective of viral
loads. Interestingly, this process is not necessarily mediated through cirrhosis and may in fact
involve oncogenic processes. Prior studies have suggested specific oncogenic gene expression
pathways affected by viral regulatory proteins. Thus, identifying these genes and associated
pathways could highlight predictive factors for HCC transformation, and has implications in early
diagnosis and treatment.Methods: We employed our Search, Tag, Analyze, Resource (STARGEO)
platform to conduct a meta-analysis of public data from NCBI’s Gene Expression Omnibus. We
performed meta-analysis consisting of 155 tumor samples compared against 185 adjacent non-
tumor samples. We present the results from the meta-analysis in Ingenuity Pathway Analysis.
Results:Our analysis revealed LXR/RXR activation, LPS-IL-1 mediation inhibition of RXR, and FXR/
RXR activation as top canonical pathways amongst others. Top upstream regulators identified
included the Ras family gene RABL6. The role of RABL6 in oncogenesis is beginning to unfold but
its specific role in HBV-related HCC remains undefined. Our causal analysis suggests RABL6
mediates pathogenesis of HBV-related HCC through promotion of genes related to cell division,
epigenetic regulation, and Akt signaling. Additionally, HOXA10 was a top upstream regulator and
was strongly upregulated in our analysis. While described in other cancer, HOXA10 has not been
well documented in HBV-related HCC and our causal analysis suggests it mediates pathogenesis
through downregulation of tumor suppressors and its protective effect from oxidative stress.
Conclusions: Thismeta-analysis describes possible role of viral regulatory proteins such as RABL6
and HOXA10 in the pathogenesis of HBV -related HCC. Further prospective studies are needed to
confirm our findings. Research Sponsor: None.
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Approaching the tumor microenvironment in patients with advanced hepatocellular carcinoma
using needle biopsy samples.

Hiroaki Kanzaki, Sadahisa Ogasawara, Keisuke Koroki, Kazufumi Kobayashi, Soichiro Kiyono, Naoya Kanogawa,
Masato Nakamura, Tomoko Saito, Takayuki Kondo, Ryo Nakagawa, Eiichiro Suzuki, Shingo Nakamoto, Ryosuke Muroyama,
Akinobu Tawada, Tetsuhiro Chiba, Makoto Arai, Junichiro Ikeda, Masayuki Ohtsuka, Naoya Kato; Department of Gastroen-
terology, Graduate School of Medicine, Chiba University, Chiba, Japan; Department of Molecular Virology, Graduate School of
Medicine, Chiba University, Chiba, Japan; Department of Diagnostic Pathology, Graduate School of Medicine, Chiba University,
Chiba, Japan; Department of General Surgery, Graduate School of Medicine, Chiba University, Chiba, Japan

Background: Currently, combined immunotherapy of atezolizumab (anti-PD-L1 antibody) plus
bevacizumab (a humanized anti-VEGF monoclonal antibody) is the standard first-line treatment in
patients with advanced hepatocellular carcinoma (HCC). At the threshold of this new era, there is
limited information about tumor microenvironment (TME) in advanced HCC. Several studies on
TME in HCC have analyzed samples obtained via hepatic resection. In general, hepatic resection is
indicated for patients with limited size and number of intrahepatic nodules, i.e., early stage HCC. In
contrast, most patients who have an indication for systemic therapy have developed macroscopic
vascular invasion (MVI) or/and extrahepatic metastasis, namely in advanced stage HCC. Progres-
sion from an early stage HCC to an advanced stage HCC involves a lengthy clinical course,
therefore, the TME at the time of initial diagnosis may differ from that at the time of systemic
therapy indication. The present study was aimed to analyze the TME by using needle
biopsy samples obtained prior to initiation of systemic therapy in patients with advanced HCC.
Methods: Between March 2019 and May 2020, 80 patients underwent liver tumor biopsy at the
time of indication for systemic chemotherapy. HCC was confirmed via pathological examination in
70 patients and their samples were analyzed. Microsatellite instability (MSI) was evaluated using
polymerase chain reaction. Programed death-ligand 1 (PD-L1) expression and the levels of tumor-
infiltrating lymphocytes (TIL) were evaluated using immunohistochemical staining. PD-L1 expres-
sion was defined as per the tumor proportion score (TPS; the number of PD-L1-positive cells/total
number of tumor cells) and was classified as low (TPS, 1%) or high (TPS.1%). Levels of TIL were
defined as the mean number of CD8-positive lymphocytes in the tumor per 1 mm2 and classified as
low or high using the median value. Results: Out of the 70 tumors, one was MSI-high and 69 were
MSI-negative. The PD-L1 expression was , 1% in 50 samples, 1%–10% in 12, 11%–20% in 7, and
21%–30% in 1. The median level of TIL was 266/mm2. PD-L1highTILhighwas present in 20.0%, PD-
L1lowTILlowin 38.5%, PD-L1highTILlowin 8.6%, and PD-L1lowTILhighin 32.9%. In the MSI-high tumor,
PD-L1 expressionwas, 1% and the level of TIL was 142/mm2. High PD-L1 expression and high levels
of TIL were associated with hepatitis C virus infection, high alpha-fetoprotein levels, and presence
of MVI respectively. We are currently performing RNA-sequencing in order to obtain more details
about TME in patients with advanced HCC. Conclusions: MSI-high advanced HCC was detected in
1.4% patients and was not necessarily associated with a “hot” immune microenvironment. PD-L1
expression and levels of TIL were associated with some clinical parameters. In the present study,
we also reported the changes in the TME over time. Research Sponsor: Gilead Sciences, Abbie,
Sumitomo Group, Bristol-Myers Squibb, Chugai Pharma, Astellas Pharma, Takeda, Shionogi,
Otsuka.
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Feasibility and efficacy of neoadjuvant cabozantinib and nivolumab in patients with borderline
resectable or locally advanced hepatocellular carcinoma (HCC).

Mark Yarchoan, Qingfeng Zhu, Jennifer N. Durham, Nicole Gross, Soren Charmsaz, James M. Leatherman, Shu Zhang,
Aleksandra Popovic, Matthew John Weiss, Benjamin Philosophe, Richard A. Burkhart, William Burns, Brad Wilt,
Elizabeth Sugar, Elana J. Fertig, Dan Laheru, Robert A Anders, Elizabeth M. Jaffee, Won Jin Ho; Johns Hopkins Sidney
Kimmel Comprehensive Cancer Center, Baltimore, MD; Department of Pathology, The Bloomberg-Kimmel Institute for Cancer
Immunotherapy at Johns Hopkins, Baltimore, MD; The Sidney Kimmel Comprehensive Cancer Center at Johns Hopkins
University, Baltimore, MD; The Johns Hopkins University School of Medicine, Baltimore, MD; Johns Hopkins University School
of Medicine, Baltimore, MD; Northwell Health Cancer Institute, Manhasset, NY; Johns Hopkins, Baltimore, MD; Department of
Surgery, Johns Hopkins University School of Medicine, Baltimore, MD; University of Michigan, Ann Arbor, MI; The Johns
Hopkins University, Baltimore, MD; Johns Hopkins University Sidney Kimmel Comprehensive Cancer Center, Baltimore, MD;
Johns Hopkins University, Baltimore, MD

Background: Only 10-15% of newly diagnosed HCC patients are candidates for a potentially
curative resection, and most patients who receive resection eventually recur. Historical systemic
therapies including sorafenib, as well as locoregional therapies, have not demonstrated benefit in
the perioperative setting. Novel combinations of targeted therapies and immunotherapies dem-
onstrate higher response rates than sorafenib in HCC. Here, we report the feasibility and efficacy of
neoadjuvant combination therapy with cabozantinib plus nivolumab, followed by surgical resec-
tion, in patients with borderline resectable or locally advanced HCC. Methods: We conducted an
open-label, single-arm, phase I study in patients with HCC with borderline resectable or locally
advanced HCC (including multinodular disease, portal vein involvement, or other high-risk fea-
tures). Patients received 8 weeks of therapy with cabozantinib 40 mg oral daily plus nivolumab
240 mg IV every two weeks, followed by restaging and possible surgical resection. The primary
endpoint was feasibility, defined by the percentage of patients experiencing a treatment-related
adverse event that precluded continuing on to surgery within 60 days of the planned date for
surgical evaluation. Results:We enrolled 15 patients of whom 14 patients completed neoadjuvant
therapy and underwent surgical evaluation. Adverse events were consistent with prior experience
with these agents, and the trial met its primary endpoint, with no patients experiencing a
treatment-related adverse event that precluded timely surgical assessment. Of patients complet-
ing neoadjuvant therapy, 1 patient declined surgery, 1 tumor could not be resected, and 12 patients
underwent successful R0 surgical resection. 5/12 (41.7%) resected patients had a major or
complete pathologic response. At a median follow up of one year, 4/5 pathologic responders
are without recurrence. We performed an in-depth profiling of the surgical resection biospecimens
and identified an enrichment of IFNg+ effector memory CD4+ and granzyme B+ effector CD8+
T cells as well as tertiary lymphoid aggregates in the pathologic responders. We further analyzed
the spatial relationships of cell types in responders and non-responders, which identified distinct
spatial arrangement of B cells in responders, and proximity of arginase-1 expressing myeloid cells
to T cells in nonresponders.Conclusions: This study is, to our knowledge, the first use of a targeted
therapy in combination with an immune checkpoint inhibitor in the neoadjuvant setting in HCC, and
the first use of modern systemic therapies to expand surgical resection criteria. Neoadjuvant
cabozantinib and nivolumab is feasible, and may result in pathologic responses and long-term
disease-free survival in a group of patients who may be outside traditional resection criteria.
Clinical trial information: NCT03299946. Research Sponsor: Bristol Myers Squibb, Exelixis.U.S.
National Institutes of Health.
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Role of ctDNA to predict risk of recurrence following potentially curative resection of biliary
tract and pancreatic malignancies.

Angela Lamarca, Mairead Geraldine McNamara, Richard Hubner, Juan W. Valle; The Christie NHS Foundation Trust,
Manchester, United Kingdom; Princess Margaret Cancer Centre, Toronto, ON, Canada; Christie NHS Foundation Trust,
Manchester, United Kingdom; University of Manchester, The Christie NHS Foundation Trust, Manchester, United Kingdom

Background: The potential role of ctDNA to identify residual disease after potentially curative
resection has been suggested in some malignancies; its role in resected pancreatico(P)-biliary(B)
malignancies is unknown. Methods: Patients diagnosed with PB malignancies underwent molec-
ular profiling (ctDNA) using FoundationMedicine Liquid (72 cancer-related genes) following po-
tentially curative resection. Baseline patient characteristics and molecular profiling outcomes,
including mutant allele frequency (MAF) for pathological alterations were extracted. Primary
objective: prevalence of ctDNA identification and its correlation with recurrence (relapse-free
survival (RFS) and relapse rate). Results: Total of 11 individuals had ctDNA analysed following
potentially curative resection for PB malignancies: 8 B (4 extra-hepatic cholangiocarcinoma
(eCCA), 2 ampulla, 1 intrahepatic cholangiocarcinoma (iCCA), 1 gallbladder cancer (GBC)) and 3
P. Baseline characteristics: 6 female (54.55%), median age 71.59 years (range 39.98-81.19). Most
were pT2 (45.45%), pN0 (54.55%) and R0 (63.64%). Following surgery, 6 patients were started
on adjuvant chemotherapy; at the end of follow-up (data cut-off 25/6/2020; median follow-up
11.15 months (range 5.45-13.52); 5 relapsed (45.45%) and 2 died (18.18%). Estimated median RFS
was 11.43 months (95% CI 2.28-not reached); median overall survival was not reached. No sample
failed ctDNA analysis; presence of ctDNA was identified in 3/11 (27.27%) of the samples; 2 and 1
samples had 2 and 1 pathological alterations identified, respectively: ALK fusion (1 sample; GBC),
TP53mutation (2 samples; eCCA and GBC), CHEK2mutation (1 sample; pancreas), IDH2mutation (1
sample; eCCA). Mean maximum MAF was 1.47 (2 in biliary; 0.43 in pancreas). Variants of unknown
significance were identified in 72.73% of the samples (87.5% in B; 33.33% in P; p-value 0.152).
None of the baseline characteristics explored correlated with presence of ctDNA. There was a
trend towards increased relapse risk in the patients with ctDNA present following potentially
curative surgery; Cox regression for RFS [HR 2.64 (95% CI 0.36-19.31); median RFS 11.44 months
(95%CI 2.28-not reached) vs 10.87 (95%CI 2.21-not reached)]; relapse rate 37.5% (ctDNA absent)
vs 66.67% (ctDNA present); statistical significance was not reached (p-value 0.340 and p-value
0.545, respectively). Conclusions: This pilot study demonstrates the feasibility of testing for
ctDNA following potentially curative resection in PB malignancies. Presence of ctDNA may be
associated with increased relapse risk; further studies are required to increase sample size and
assess clinical implications. Research Sponsor: None.

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

HEPATOBILIARY CANCER

http://gicasym.org


337 Poster Session

In search of novel synthetic lethality anti-cancer drug targets in intrahepatic
cholangiocarcinoma: MTAP genomic loss.

Jeffrey S. Ross, Alexa Betzig Schrock, Russell Madison, Natalie Danziger, Dean Pavlick, Ethan Sokol, Amanda Hemmerich,
Richard Huang, Shakti H. Ramkissoon, Mason A. Israel, Ole Gjoerup, Jeffrey Michael Venstrom, Kimberly McGregor;
Foundation Medicine, Cambridge, MA; Foundation Medicine, Inc., Cambridge, MA; Foundation Medicine, Inc, Morrisville, NC;
Foundation Medicine Inc., Cambridge, MA; Foundation Medicine Inc, Cambridge, MA

Background: The association of BRCA tumor suppressor gene (TSG) inactivation and PARP
inhibitor efficacy through amechanism of synthetic lethality (SL) is nowwell-established. Recently,
the PRMT5 argininemethyltransferase dependence in cells withMTAP (S-methyl-5’-thioadenosine
phosphorylase) genomic alterations (GA) has been proposed as a new SL based anti-tumor
strategy and under consideration for development for intrahepatic cholangiocarcinoma (IC).
Methods: 2,170 cases of clinically advanced IC were submitted for comprehensive genomic
profiling (CGP) to detect genomic alterations (GA), tumor mutational burden (TMB) and micro-
satellite instability (MSI) using a hybrid capture based assay (F1CDx). PD-L1 expression in tumor
cells (Dako 22C3) was measured by IHC and scored using the tumor proportion score (TPS)
method. Results: 328 (15%) ICs featured MTAP inactivation (MTAP-IC). 48% of MTAP-IC cases
were female and 52% were male with a median age of 66 years (range 26-93 years). MTAP-IC
featured 6.3 GA per sample. The median TMB was 2.5 mut/Mb with only 2% of cases with TMB$10
mut/Mb. No (0%)MTAP-IC cases wereMSI-high. Of 112MTAP-IC IHC stained for PD-L1, 4%were PD-
L1 high (. 50%), 14% were PD-L1 low (1-49%) and 82% were PD-L1 negative. 99% of MTAP
inactivation was by copy number (CN) loss and 1% was due to non-CN mutation. In MTAP-IC, 99%
featured CDKN2A loss and 95% featured CDKN2B loss (9p21 co-deletion). TP53 was mutated in
31% and KRAS in 24% (3% G12C). Other currently non-targetable GA included ARID1A (19%), BAP1
(16%) and SMAD4 (13%). Among potentially targetable GA, the MTAP-IC featured 12% FGFR2 GA
(8% rearrangements), 10% BRAF (8% V600E), 7% IDH1, 7% PIK3CA, 4% BRCA2, 4% ERBB2 (2%
amplification) and 3%MET. Conclusions: Comprehensive genomic profiling elucidated thatMTAP
GA are frequent in IC and features relatively high GA/tumor, including 9p21 co-deletion, but
relatively low TMB and PD-L1 expression. Isolated MTAP deletion without CDKN2A/B co-deletion
was extremely rare. In addition to the potential targeting of PRMT5 in MTAP-IC tumors, co-altered
genes known to be targets in IC such as FGFR2, IDH1 and BRAF are still prevalent in MTAP-IC,
indicating potential for combining targeted therapies in some MTAP-IC patients. Research Spon-
sor: Foundation Medicine Inc.
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Results of biomarker analysis from phase II trial of nivolumab in refractory biliary tract cancer.

Elaine Tan, Dae Won Kim, Junmin Zhou, Michael J. Schell, Vincent Chung, Olatunji B. Alese, Richard D. Kim; University of South
Florida, Tampa, FL; The University of Texas MD Anderson Cancer Center, Houston, TX; H Lee Moffitt Cancer Center, Tampa, FL;
H. Lee Moffitt Cancer Center & Research Institute, Tampa, FL; City of Hope, Duarte, CA; Department of Hematology and
Medical Oncology, Winship Cancer Institute of Emory University, Atlanta, GA; H. Lee Moffitt Cancer Center, Tampa, FL

Background: Our previous phase II study demonstrated that nivolumab provides modest but
durable clinical efficacy in patients (pts) with refractory biliary tract cancer (BTC), suggesting the
significant clinical benefit of nivolumab in selected pts and identification of potential predictive
biomarkers. Here, we report outcomes from the biomarker analysis. Methods: Pre-treatment
tumor samples were obtained and assessed for immunohistochemistry (IHC) with PD-1 and PDL-1
antibodies, mRNA sequencing (RNAseq), and whole exome sequencing (WES). Clinical efficacy was
correlated with the molecular analysis. Prior cisplatin exposure was reviewed to evaluate the
impact of cisplatin on the tumor mutational burden (TMB) and clinical outcome. Results: Among
46 pts who had tumor response evaluation, 31 pts received cisplatin prior to nivolumab, and 15were
cisplatin-naive. Pre-treatment tumor samples were assessed for IHC (n = 42), RNAseq (n = 11), and
WES (n = 11) based on tissue availability. There was no statistically significant correlation between
prior cisplatin exposure and clinical outcome. Among 42 available tumor samples, 18 (43%)
expressed PD-L1 positivity ( . 1%), which was associated with a statistically significant prolonged
progression free survival (PFS). Median PFS was 10.4 months for PD-L1 positive vs 2.4 months for
PD-L1 negative (HR 0.23, 95% CI 0.10-0.51; P , 0.001), while there was no statistically significant
correlation between PD-1 expressing tumor infiltrating lymphocytes and clinical outcome. There
was also no statistically significant difference in TMB of cisplatin-exposed (n = 8) vs. cisplatin-näıve
tumor samples (n = 3) (9162, SD = 150 vs. 8898, SD = 806, p = 0.62). In comparing the group with
prolonged disease control of at least 16 weeks (n = 4) to thosewith rapid disease progression (n = 7)
who had mRNA sequencing performed, levels of AC005609.1, FAT3, TMEM151A, ADARB2,
FAM153A were all significantly upregulated (p , 0.01), while levels of CLCA1, MUC2, IGHV3-43,
SWORA6, and CRISP3 were all significantly downregulated (p, 0.01). Conclusions: Prior cisplatin
exposure did not lead to statistically significant differences in clinical outcome or TMB in advanced
BTC pts treated with nivolumab. However, PD-L1 expression . 1% correlated with improved PFS,
and variations in level of certain mRNA sequences were noted when comparing pts who had rapid
disease progression vs. prolonged disease control with nivolumab. This suggests that BTC pts with
positive PD-L1 expression and a particular mRNA profile may have a favorable response to
nivolumab. Further studies are needed to confirm these findings. Clinical trial information:
NCT02829918. Research Sponsor: Bristol Myers Squibb.Chemical Biology & Molecular Medicine
(CBMM) Program at Moffitt Cancer Center.
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Characterization of hyperprogressive disease in patients with advanced biliary tract cancer
treated with anti-PD-1 inhibitor: A multicenter retrospective study.

Choong-kun Lee, Jaekyung Cheon, Eo Jin Kim, Chang Gon Kim, Sunkyu Kim, Chan Kim, Beodeul Kang, Hye Jin Choi,
Changhoon Yoo, Hong Jae Chon; Yonsei Cancer Center, Yonsei University College of Medicine, Seoul, South Korea; Division of
Hematology and Oncology, Department of Internal Medicine, Ulsan University Hospital, University of Ulsan College of
Medicine, Ulsan, South Korea; Asan Medical Center, Seoul, South Korea; Division of Medical Oncology, Department of Internal
Medicine, Yonsei Cancer Center, Yonsei University College of Medicine, Seoul, South Korea; Department of Computer Science
and Engineering, Korea University, Seoul, South Korea; CHA Bundang Medical Center, Seongnam, South Korea; Yonsei
University College of Medicine, Seoul, South Korea; Yonsei Cancer Center, Seoul, South Korea; Department of Oncology, Asan
Medical Center, University of Ulsan College of Medicine, Seoul, South Korea; Department of Medical Oncology, CHA Bundang
Medical Center, CHA University, Seongnam, South Korea

Background: Immunotherapy, including anti-PD-1 inhibitor, represents a promising breakthrough
treatment in poor prognostic cancers such as biliary tract cancer (BTC). However, subset of pts
suffer from unexpected acceleration of tumor growth following the initiation of immunotherapy,
termed hyperprogressive disease (HPD). We assessed HPD in BTC pts treated with anti-PD-1
inhibitor in associationwith clinicopathologic features.Methods: This retrospective study included
pts with BTC who were treated with pembrolizumab 200mg IV as palliative second or third line
treatment in 4 tertiary hospitals in South Korea. Previous proposed tumor dynamic parameters
including time to treatment failure (TTF), tumor growth kinetics (TGK) and tumor growth rate
(TGR) were calculated per RECIST v1.1. Neural network modeling technique was adopted to find
clinicopathologic features that can predict HPD. Results: Total of 223 pts with BTC were treated
with palliative second or third line pembrolizumab between December 2015 to August 2020. ORR
was 11.2% (n=1 for CR, n=24 for PR, n=70 for SD, n=118 for PD, and 10 pts not evaluable). Among
patients with best response as PD (n=118), 41 patients (18.4% from total pts) met the criteria for
HPD definition (.2-fold increase in both TGK and TGR in the experimental period compared to the
reference period). HPD pts had worse prognosis compared to non-HPD pts in terms of TTF (median
1.4 vs 2.7 months, P =,0.0001) and OS (median 3.57 vs 5.27 months, P =0.03). Clinicopathologic
features including age, ECOG performance status, primary tumor site, pathology, metastatic
organ, previous treatment history (surgery or radiotherapy), pretreatment PD-L1 score, tumor
markers, and baseline laboratory results (LDH, albumin, or neutrophil-to-lymphocyte ratio) did not
predict HPD (compared to non-HPD pts or PD without HPD pts). By neural network modeling and
plotting with hidden vectors, we could define HPD-high-risk cluster (n=37) and HPD-lower-risk
cluster (n=80). Higher CA 19-9-to-lymphocyte ratio (P =0.0004) or higher platelet-to-PD-L1 CPS
(combined positivity score) ratio (P =0.002) predicted HPD-high-risk-cluster. HPD pts (n=41) tend
to have progression due to liver (73.2% vs 45.6%, P =0.0026) or peritoneum (53.7% vs 21.4%,
P=,0.0001) metastases, compared to non-HPD pts (n=182). Conclusions: This study for the first
time describe the clinicopathologic features of HPD among pembrolizumab treated BTC pts.
Baseline pathology and laboratory tests may help optimal patient selection for immunotherapy to
avoid HPD in BTC pts. Further validation of BTC-specific HPD predictive features and definition
(TGK or TGR ratio cut-off) will be presented after comparison with clinicopathologic features
among second line 5FU-based chemotherapy treated BTC pts. Research Sponsor: None.
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Whole-genome sequencing of cholangiocarcinoma to reveal distinct profiles of patients with
underlying cirrhosis or inflammatory disorders.

Nicholas Timothy Holzapfel, Amy Zhang, Robert Edward Denroche, Bernard Lam, Julie Wilson, Sandra Fischer, Faiyaz Notta,
Steven Gallinger, Jennifer J. Knox, Grainne M. O’Kane; University of Toronto, Toronto, ON, Canada; Ontario institute for
Cancer Research, Toronto, ON, Canada; Ontario Institute for Cancer Research, Toronto, ON, Canada; Toronto General
Hospital, University Health Network, Toronto, ON, Canada; Toronto General Hospital, Toronto, ON, Canada; Princess Margaret
Cancer Center, University Health Network, Toronto, ON, Canada; Princess Margaret Cancer Center, Toronto, ON, Canada

Background: Cholangiocarcinoma (CCA) is a lethal malignancy with limited treatment options.
Molecular profiling of these tumours has revealed a number of actionable mutations and four
clusters have been defined through integrative genomic analysis. We sought to explore whole
genome sequencing (WGS) data in 20 patients enriched for CCA arising in the setting of cirrhosis or
inflammatory disorders.Methods:A previously established Biliary Tract Cancer (BTC) database at
the Princess Margaret Cancer Centre (PMCC)/University Health Network (UHN) was used to
identify patients of clinical interest including long-term survivors, those with germ-line mutations,
and those with chronic inflammatory disorders. WGS and bioinformatic analyses were performed
at the Ontario Institute for Cancer Research. Results: The 20 resected samples included 12
patients (pts) with intrahepatic CCA, 7 perihilar CCA, and 1 distal CCA. 8 pts were alive . 8 years
post resection and one patient harboured a germline MLH1 pathogenic variant (MLH1 G67R). 3 pts
had documented cirrhosis (hepatitis B n = 2, haemochromatosis n = 1); other inflammatory
disorders (n = 4) included ulcerative colitis (UC) without documented PSC (n = 1), PSC alone (n
= 1), UC with PSC (n = 1), and ankylosing spondylitis (n = 1). The remaining cases were randomly
selected. The predominant COSMIC single base substitution (SBS) mutational signatures were 1, 8
and 5, and the median TMB was 1.75 mutations per MB (0.73-33.23). The pt with an MLH1 mutation
exhibited a TMB of 33.23 with predominance of SBS26. Actionable variants were enriched in the 8
pts who are alive and disease free including 2 predicted FGFR fusions and mutations in IDH1 (n = 1),
BRAF V600E (n = 1), and BAP1 (n = 1). TP53 mutations (n = 7) were present exclusively in patients
with cirrhosis or inflammatory disorders and the median survival in the group was 12 months (3
-21 months). Although SBS signatures were similar in this group, in the two cases of UC, SBS17
(unknownetiology)was evident. SBS17was also dominant in one casewhere the TMBwas 13mutations
perMBand thepatient diedwithin3monthsof diagnosis.A somatic caseof homologous recombination
deficiency, with no causative genetic alteration identified, was evident in a further patient receiving
maintenance rituximab for a coexisting stage 4mantle cell lymphoma.Conclusions:WGSmay provide
additional biological information in CCA particularly in patients with underlying inflammatory disor-
ders, where TP53 mutations are prevalent and mutational signatures are distinct. Research Sponsor:
Princess Margaret Hospital Cancer Foundation.
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Association between post-treatment (tx) alpha-fetoprotein (AFP) reduction and outcomes in
real-world (rw) U.S. patients (pts) with advanced HCC (aHCC).

Xiaoliang Wang, Kelly Magee, Anala Gossai, Christina M. Parrinello, Rebecca A. Miksad, Richard D. Kim, Ghassan K. Abou-Alfa;
Flatiron Health, New York, NY; H. Lee Moffitt Cancer Center, Tampa, FL; Memorial Sloan Kettering Cancer Center, New York, NY

Background: A decrease in post-tx AFP may be associated with improved outcomes in clinical
trials. However, the impact of AFP reduction after initiation of a first-line (1L) tyrosine kinase
inhibitor (TKI) therapy on outcomes is unclear among pts with aHCC treated in routine clinical
practice.Methods: This analysis utilized data from the nationwide FlatironHealth electronic health
record (EHR)-derived de-identified database and included pts with aHCCwith$2 visits between 1/1/
2011-7/31/2019 who received 1L TKI. Pts with a baseline serum AFP value (closest to 1L initiation
within -30 to +7 days) and a post-tx AFP value (closest to 8 weeks after 1L initiation within
62 weeks) were included. Post-tx AFP reduction was defined as a $20% decrease from baseline
AFP, and no reduction as a,20%decrease or any increase. Rwoverall survival (rwOS) was defined
as time from post-tx AFP measurement to death (censored at last EHR activity). Rw progression-
free survival (rwPFS) was based on clinician documentation and defined as the first progression
event or death after post-tx AFPmeasurement (censored at last clinic note date). Adjusted hazard
ratios (aHR) for reduction vs no reduction (reference) were estimated using multivariable Cox
proportional hazards models adjusted for potential confounders and baseline AFP. Effect mod-
ification was assessed by conducting tests for interactions with analyses stratified by HCC risk
factors.Results: 441 pts were included in the study. 8%had documented history (hx) of hepatitis B
(HBV), 52% hepatitis C (HCV), 47% obesity/diabetes (DM), 42% heavy alcohol use, and 11% no
documented risk factor. Median baseline AFP was 210 ng/mL (IQR 237 - 2981) and 150 ng/mL (IQR
17 - 1311) among pts with reduction (N = 150) and no reduction (N = 291). There was a 35% decrease
in hazard of death for pts with reduction vs no reduction (median rwOS 10.3 vs 6.7 months; Table).
Similarly, a 35%decrease in hazard of rw progression or death was observed for pts with reduction
vs no reduction (aHR=0.65; 95%CI: 0.52-0.81; median rwPFS4.4 vs 2.4months). Reduction (vs no)
was associated with better rwOS among pts with hx of HCV, obesity/DM or alcohol use vs without
the respective risk factor, however, no statistically significant interactions were observed (Table).
Conclusions: Results show post-tx AFP reduction may be prognostic for rwPFS and rwOS in pts
with aHCC treated with 1L TKI. Further research may clarify if prognostic value differs by HCC risk
factor profile. Research Sponsor: Study sponsored by Flatiron Health, Inc.

Associations between post-tx AFP reduction (vs no) and rwOS stratified by HCC risk factor.

aHR (95% CI) p-interaction

Overall 0.65 (0.51, 0.83)
HBV Y 1.13 (0.31, 4.16) 0.15

N 0.61 (0.48, 0.79)
HCV Y 0.48 (0.34, 0.68) 0.06

N 0.85 (0.59, 1.22)
Obesity/

DM

Y 0.53 (0.36, 0.79) 0.07
N 0.84 (0.59, 1.19)

Alcohol use Y 0.55 (0.37, 0.81) 0.72
N 0.70 (0.50, 0.98)

Y: Yes; N: No/Not Documented.
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Comparative landscape of actionable somatic alterations in advanced cholangiocarcinoma from
circulating tumor and tissue-based DNA profiling.

Pashtoon Murtaza Kasi, Alexander D Le, Alex Barrett; University of Iowa, Iowa City, IA; Tempus Labs, Chicago, IL

Background:Cholangiocarcinoma (CCA) is a target-rich disease. Despite this, treatment guidelines
lack recommendations for broad molecular profiling in CCA to identify potentially actionable
targets. Furthermore, comparative data assessing similarities and differences in actionable ctDNA
and tissue based genomic biomarkers remain limited. As such, we sought to broadly characterize
the genomic alterations that are linked to targeted therapies that may facilitate a more person-
alized approach to therapy. Methods: We retrospectively analyzed NGS data obtained from 137
advanced cholangiocarcinoma patients via Tempus xT tissue biopsy assay (DNA sequencing of 648
genes in tumor andmatched normal samples at 500x depth) and/or Tempus xF liquid biopsy assay
(ctDNA sequencing of 105 genes in peripheral blood samples at 5,000x depth) for germline and/or
somatic mutations including single nucleotide variants, specific insertion/deletions, amplifications
and gene fusions. Results: 110 patients were tested once and 27 patients had two or more tests
available. Of the 174 genomic results, 113 were tissue-based NGS results, and 61 were liquid-based
NGS results. The total number of unique alterations was found to be 296. Focusing on aberrations
for which there are approved therapies in the same or other tumor types or inclusion in guidelines
and/or active clinical trials, we found FGFR2 fusions (6.8%), IDH1/2 (8.4%), BRAF-V600E (2.5%),
HER2 (3%), MET (0.7%), BRCA1/2/ATM (2%), PIK3CA (4.7%), and ERRFI1 (0.7%). This comprises
~30% (Table). Of note, within this bucket of actionable findings, if we focus on ctDNA liquid biopsy
cohort, the proportion goes up to 33.1% vs. 23.2% for tissue based genomic testing. For example,
comparison of liquid to tissue, FGFR2 fusionwas noted in 11.3% vs. 3.4%, BRAF-V600E in 3%vs. 1%
and HER2 0% vs. 3.8%, respectively. Also, no MSI-High patients but two (1.5%) had KRAS-G12C
mutation. Notable differences in the prevalence of actionable somatic mutations in solid vs. liquid
results were observed (Table).Conclusions: These data provide an updated benchmark for guiding
the development of targeted therapies in molecularly profiled CCA and support the use of both
solid and liquid biopsy molecular profiling to guide therapy selection in patients with advanced
cholangiocarcinoma. Additionally, liquid biopsy molecular profiling can fill the void where tissue
may not be readily available. Research Sponsor: None.

Clinically relevant and actionable tissue versus liquid biopsy molecular profiling results for
patients with advanced/metastatic cholangiocarcinoma.

All Tissue Liquid

FGFR2 fusions 6.8% 3.4% 11.3%
IDH1/2 8.4% 8.1% 7.5%
BRAF-V600E 2.5% 1.0% 3.0%
HER2 3.0% 3.8% -
MET 0.7% 1.3% -
BRCA1/2/ATM 2.0% 2.6% -
PIK3CA 4.7% 3.0% 8.8%
ERRFI1 0.7% 0.0% 2.5%
Total
actionable

28.8% 23.2% 33.1%
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Radiomic signatures to predict survival in patients with advanced hepatocellular carcinoma
(HCC) treated with sorafenib +/- doxorubicin: Correlative science from CALGB 80802 (Alliance).

Laurent Dercle, Susan Michelle Geyer, Andrew B. Nixon, Federico Innocenti, Qian Shi, Sawyer B. Jacobson, Lyndon Luk,
Andrew Liu, Hao Yang, Yujia Wen, Binsheng Zhao, Monica M. Bertagnolli, Jeffrey A. Meyerhardt, Eileen Mary O’Reilly,
Alan P. Venook, Lawrence Howard Schwartz, Ghassan K. Abou-Alfa; Department of Radiology, Columbia University Medical
Center, New York-Presbyterian Hospital, New York, NY; The Ohio State University, Columbus, OH; Duke University Medical
Center, Durham, NC; University of North Carolina at Chapel Hill, Chapel Hill, NC; Mayo Clinic, Rochester, MN; Columbia, New
York, NY; Columbia University Medical Center, New York, NY; Univ of Chicago, Chicago, IL; Dana-Farber Cancer Institute/
Brigham and Women’s Hospital/Harvard Medical School, Boston, MA; Department of Medical Oncology, Dana-Farber Cancer
Institute/Partners Cancer Care, Boston, MA; Memorial Sloan Kettering Cancer Center, New York, NY; University of California
San Francisco, San Francisco, CA; Department of Radiology, Columbia University College of Physicians and Surgeons, New
York, NY

Background: Alliance/CALGB 80802, a randomized phase III trial, evaluated sorafenib plus
doxorubicin vs. doxorubicin in pts with HCC and showed no improvement in median overall
survival (OS) (HR[95CI] 1.05[0.83-1.31]) or PFS (HR[95CI] 0.93[0.75-1.16]). In HCC surrogacy of
tumor response with OS remains controversial, in part due to varying criteria used for response
evaluation (e.g., RECIST1.1 and mRECIST). We evaluated the performance of several models to
predict OS using pretreatment clinical and radiomic variables. Methods: In CALBG 80802, we
segmented all measurable tumor lesions on sequential CT scans. A lesion’s imaging phenotype was
deciphered with 23 uncorrelated quantitative imaging features measured at baseline and week
(wk) 10 (first follow-up). An OS landmark survival analysis was conducted at wk 10. Patients were
randomly assigned (3:1) to training (n = 92) and validation (n = 37) sets. In a training set, 6 random
forest predictive models (6 signatures) used features that best predicted OS using 3 sets of
variables: radiomics only (n = 23), clinical only (n = 9), radiomics and clinical (n = 32). Two time
points (baseline only or baseline + wk 10) were assessed. Each signature’s output was an individ-
ualized prediction and a continuous value ranging from 0 to 1 (from most to least favorable
predicted OS). The primary endpoint was to compare these models’ performance to predict OS
using error rate (Harrell’s concordance-index) in the validation set. Results: Of the 6 training
signatures evaluated, the one achieving the highest performance in the validation set was an 8-
feature signature combining radiomics and clinical variablesmeasured at two time points (baseline
+ wk 10) with an error rate of 35.6%. The variables [rank of importance] (table) selected by the
signature included baseline clinical features (albumin[1], AFP[2], Child-Pugh[4]), baseline radio-
mics features (component 17[3], component 1[5], component 9[7], tumor volume[8]) and wk 10
radiomics features (delta tumor volume[6]). Variable delta tumor volume [6] used a more
enhanced estimation of tumor burden at baseline and a delta tumor volumetric measurement;
compared to RECIST1.1 measurement of percentage change in unidimensional measurement of a
subset of target lesions. The four quartiles of the signature were significantly associated with OS
(Log-Rank, P , 0.0001). Conclusions: The selected combined radiomic and clinical composite
signature provided the best prediction for OS in the 80802 study patients’ population. It is a
suggested way forward to go beyond single anatomic measurement techniques such as RECIST or
mRECIST. Research Sponsor: U.S. National Institutes of Health.

Signature
performance

Variables Time points Error rate (%)

Clinical Radiomics Baseline
Wk
10 Training Validation

Best + + + + 41.7 35.6
#2 + - + - 45.6 41.3
#3 - + + + 52.3 45.4
#4 + + + - 47.3 48.3
#5 + + + - 49.6 48.9
Worst - + + - 46.7 52.4
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Clinical correlation of cadherin-17 (CA17 aka CDH17) marker with advanced tumor stages and
poor prognosis of cholangiocarcinoma in a retrospective cohort of 180 patients.

Bohao Zheng, Sheng Shen, Tony K Wong, Zi-Jun Gong, Wentao Sun, Xiaojian Ni, Jiwen Wang, Mei-yu Hu, Han Liu, Xiaoling Ni,
Houbao Liu, Moon Ching Luk, Tao Suo; Zhongshan Hospital, Shanghai, China; Department of General Surgery, Zhongshan
Hospital, Fudan University, Shanghai, China; Arbele Limited, Shatin, China; Zhongshan Hospital, Fudan University, Shanghai,
China; Arbele, Shatin, China

Background: Aberrant expression of cadherin-17 (CA17, aka CDH17) cancer marker is often
observed in major gastrointestinal (GI) cancers. In this retrospective study, we examined the
CA17 tissue expression and analyzed its clinical significance in cholangiocarcinoma (CCA).
Methods: A total of 180 patients with detailed demographic and clinical data were enrolled in
this study and randomly divided into a training cohort (N = 120) and a validation cohort (N = 60).
Biopsy samples (tumor and adjacent normal tissue) collected for tissuemicroarray were examined
by immunohistochemistry using a mouse anti-CA17 monoclonal antibody (Clone 7C5). Image pro
plus was applied to score the staining intensity and expression level of CA17 marker. Kaplan-Meier
analysis, Cox’s proportional hazards regression, and nomogram were applied to evaluate the
prognostic significance of CA17.Results: CA17 cancer biomarker over-expression was significantly
observed in CCA compared to their non-tumor counterparts (P, 0.001), and positively correlated
with aggressive tumor phenotypes, like larger tumor size (P = 0.004), lymph node metastasis (P,
0.001), and advanced TNM stage (P , 0.001). Meanwhile, patients with high expression of CA17
correlated with worse postoperative overall survival (OS)(P = 0.002) and recurrence-free survival
(P = 0.03). Besides, multivariate analysis identified that CA17 expression was an independent
prognostic factor for cholangiocarcinoma patients (Training cohort: HR:1.716, 95%CI:1.116-2.638; P
= 0.014; Validation cohort: HR: 1.811, 95%CI:1.028-3.892; P = 0.035), which indicated that the CA17
is much more efficient than serum CA19-9 (Training cohort: HR: 1.000, 95%CI: 1.000-1.001; P =
0.006; Validation cohort: HR: 1.000,95%CI:1.000-1.001; P = 0.013) in predicting the OS of CCA
patients. Notably, the nomogram integrating CA17 expression had a better prognostic performance
as compared with current TNM staging systems. Conclusions: CA17 cancer biomarker was aber-
rantly expressed in CCA tumor tissues, and its high expression level positively correlated with
aggressive tumor phenotypes. Furthermore, CA17 was an independent adverse prognostic factor
for CCA patients’ survival, which may serve as a potential drug target for CCA patients. Research
Sponsor: National Natural Science Foundation of China [81872352]. Shanghai top priority Clinical
Medical Center and Key Discipline Construction Plan (2017ZZ02007) and the JianFeng project of
Xuhui provincial commission of health and family planning (SHXH201703).
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PALBI and ALBI score as a prognosis factor for liver metastasis undergoing transarterial
radioembolization.

Jorge Sanchez-Garcia, Randie Riegler, Maria Jepperson, Andrew Gagnon, Diane Alonso, Shiro Fujita, Manuel Rodriguez-
Davalos, Ramya Thota, George Cannon, Jake Krong, Sean Dow, Richard Gilroy, Mark Kringlen, Ivan R Zendejas-Ruiz;
Intermountain Medical Center, Murray, UT; Intermountain Healthcare, Murray, UT

Background: Liver metastasis is evident in many oncological patients at the time of initial
presentation. Recently, platelet-albumin-bilirubin (PALBI) score was reported to be superior to
Child-Pugh classification and albumin-bilirubin (ALBI) score in terms of mortality prediction, while
Model for End-Stage Liver Disease (MELD) score is the most frequent used. Trans-arterial radio-
embolization (TARE) is a minimally invasive therapy used to treat liver tumors. The aim of this
study is to assess prognostic performance of pre-TARE liver function scores. Methods: We
retrospectively assessed all patients with liver metastasis that underwent TARE between February
2008 and January 2020 at a single institution. Demographic characteristics; and laboratory values
were collected to calculate MELD, ALBI, PALBI, within six months before TARE administration.
Results are presented as proportions and median (IQR). Multivariate Cox regression analysis was
performed to identify risk factors for overall survival.Results:A total of 90 patients were included,
46.7% were females with a median age was 61 (50-69). Colorectal (CR) metastasis was found in
45.6% of cases, neuroendocrine tumors (NET) in 27.8% and the remainder a heterogenous group
of metastatic disease. In 90% of cases, TARE was used as destination therapy. The median tumor
size was 5.1 (3.3-7.1) cmwith 81%havingmultifocal lesions. Themedian scores were: MELD 8 (7-10),
ALBI -2.77 (-3.01 to -2.56), PALBI -2.58 (-2.77 to -2.32). Other metastatic disease (OR=2.3: 95%CI
1.3-4.3; p=0.02), MELD (OR=1.1: 95%CI 1.002-1.2; p=0.04), ALBI (OR=2: 95%CI 1.2-3.3; p=0.005) and
PALBI (OR=2.4: 95%CI 1.2-4.7; p=0.01) were significant in univariate Cox regression. In the
multivariate Cox regression, MELD score was not statistically significant when adjusted with
diagnosis and PALBI or ALBI score. As expected due to similar variables to calculate score, ALBI
and PALBI score were not statistically significance when these are used in the samemodel (Table).
Conclusions: To our knowledge, this is the first report of PALBI as prognostic factor in patients
undergoing TARE for metastatic liver disease. Interestingly, the multivariate cox regression
showed us that MELD score is not a significant score for these patients. Further non-inferiority
assessment of PALBI and ALBI over MELD score should be developed. Research Sponsor: None.

Multivariate Cox Regression Models

Variable Model 1 Model 2 Model 3

Diagnosis (Ref
NET)
CR
Other

1.1 (0.6-2.2);
p=0.7

3 (1.5-5.9);
p=0.001*

1.3 (0.7-2.5); p=0.3
2.8 (1.4-5.6);
p=0.004*

1.1 (0.6-2.2); p=0.7
2.7 (1.3-5.3);
p=0.005*

MELD score 1.1 (1-1.2); p=0.09 1.1 (1-1.2); p=0.09 NA
ALBI score 2.6 (1.5-4.5);

p=0.0009*
NA 2 (0.9-4.4);

p=0.08
PALBI score NA 2.6 (1.3-5.2);

p=0.007*
1.6 (0.6-4.1);

p=0.3
C index

Log rank test
0.65

,0.001
0.65
0.001

0.62
0.001
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Factors influencing adjuvant treatment decision making among Chinese patients with
hepatocellular carcinoma (HCC): Results of a patient survey.

Hui-Chuan Sun, Xiao-Dong Zhu, Li Xu, Ying-Hao Shen, Cheng Huang, Jian Zhou, Jia Fan; Department of Liver Surgery,
Zhongshan Hospital and Liver Cancer Institute, Fudan University, Shanghai, China; Hepatobiliary and Pancreatic Depart-
ment, Sun Yat-sen University Cancer Center, Guangzhou, China

Background: This study aimed to understand patient decision-making factors for post-operative
adjuvant treatment after resection of hepatocellular carcinoma (HCC) in China.Methods: Patients
who had received surgical resection of HCC in the last 2 years at 27 hospitals in China were
surveyed using a questionnaire (https://pro.wenjuan.com/t/jUZFU). Feedback was collected by
telephone or online. The survey covered three domains: adjuvant treatment decision making,
selection of treatment regimen and the influence of recurrence risk on willingness to receive
adjuvant treatment. For each domain, participants were asked to identify decision makers and to
score decision-making factors from 1 (no influence) to 7 (high influence). All factors with an
average score of 6 or 7 points were considered impactful, and those with scores #5 were not
considered impactful. Descriptive statistics were used to summarize the findings. This study was
approved by the ethics committee of Zhongshan hospital and patients provided informed consent.
Results: In total, 2,220 valid responseswere collected (2,183 patients fromZhongshanHospital, 37
from 26 other hospitals); 75% of respondents were male, 60% were aged 50-70 years, and 50%
had a monthly family income #5,000 Chinese Yuan (~$740 USD). Among respondents, 62% had
received adjuvant treatment: 56% received systemic therapy (chemotherapy, tyrosine kinase
inhibitors, immune therapy and traditional Chinese medicine), 27% transarterial chemoemboliza-
tion (TACE) plus systemic therapy and 17% TACE alone. The majority of respondents (75%)
identified physicians as the decisionmakers for use of adjuvant therapy and selection of treatment
regimen. Of the 38% of respondents who did not receive adjuvant treatment, 90% gave ‘physician
recommendation’ as the reason. When patients were the decision makers, factors influencing
decisions to use adjuvant treatment and selection of treatment regimen, ranked frommost to least
influential, were efficacy (for prevention of tumor recurrence), reimbursement status, treatment
side effects and cost. Patient willingness to receive adjuvant treatment was influenced by
predicted risk of recurrence; among respondents with an estimated 2-year recurrence risk
. 10% and . 30%, 40% and 56%, respectively, believed they should receive adjuvant therapy.
Conclusions: A majority of patients surveyed received adjuvant therapy, the most common of
which were systemic therapy and TACE. Patients who underwent resection had a strong desire to
reduce postoperative recurrence by using adjuvant therapy. Physician opinion was identified as
the most important factor in treatment decision making, followed by economic factors. When
patients were the decision maker, the most influential factors were treatment effectiveness
followed by reimbursement status. Research Sponsor: None.
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Targeted therapies in cholangiocarcinoma: Assessment of US oncologist practice patterns.

Kinjal Parikh, Davecia Ragoonath Cameron, Tristin Abair, Patrick Kugel, Arndt Vogel; Medscape Oncology, New York, NY;
Hannover Medical School, Hannover, Germany

Background: Chemotherapy is a mainstay treatment modality for patients with advanced chol-
angiocarcinoma (CCA). Recent developments and new approvals have led to changing paradigms,
incorporating the use of targeted therapies for patients with progressive disease. Given the need
for a greater understanding of the molecular alterations, varying targets, and available and
emerging therapies, education is needed to assess knowledge regarding these recent advances in
unresectable CCA. The goal of this activity was to increase the knowledge of self-assess the
learning needs of oncologists in treating patients with unresectable CCA.Methods: The education
included 25 multiple choice questions in a continuing medical education (CME)-certified clinical
practice assessment to assess practice gaps. The questions were designed to measure knowledge,
competence, confidence, and attitudes of oncologists regarding clinical evidence, role ofmolecular
testing, and place in the treatment paradigm for targeted therapies in unresectable CCA. The self-
assessment was made available online to physicians as a learning tool to gain foundational
knowledge, as well as receive feedback about their performance as compared to other test-
takers, to improve self-awareness of their own personal educational gaps. The activity launched 6/
24/20, and data are reported through 8/31/20. Results: A total of 1,009 learners, including 758
physicians, participated in the activity. Of the 104 oncologists that participated, a majority
practiced in the community setting, saw patients with a range of cancers, and were not confident
about using targeted therapies or recognizing targets for biomarker testing. Oncologists dem-
onstrated the following gaps related to: NGS sequencing and biomarkers: 21% do not use; 32% use
upon progressive disease; 35%did not realize that not all panels detect FGFR2 fusions; 20%do not
test for biomarkers; 29% and 56% test for IDH or FGFR, respectively; 60% recognize the incidence
of IDH1 mutations; Clinical trial (FIGHT202 and ClarIDHy): 45% were able to identify biomarker
eligibility for pemigatinib; 9% were able to identify pemigatinib OS outcomes; 30% were able to
recognize most common grade 3 AE of pemigatinib; 51% recognized the PFS endpoint with
ivosidenib; 34% were able to identify eligibility for ivosidenib; 55% recognized most common AEs
of ivosidenib. Conclusions: This CME-certified clinical practice assessment identified gaps in
knowledge, competence, and confidence regarding testing and use of targeted therapies and
emerging data in patients with unresectable CCA. As new data emerges and the number of targets
and targeted therapies expand, continued education remains important to continue to optimize
patient care. Research Sponsor: Incyte Corporation.
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Gender representation in authorship in later-phase systemic clinical trials in biliary tract cancer
(BTC).

Mairead Geraldine McNamara, John A. Bridgewater, Lipika Goyal, David Goldstein, Rachna T. Shroff, Markus H. Moehler,
Maeve Aine Lowery, Tanios S. Bekaii-Saab, Robin Kate Kelley, Junji Furuse, Lorenza Rimassa, Chigusa Morizane,
Angela Lamarca, Richard Hubner, Jennifer J. Knox, Juan W. Valle; University of Manchester, Manchester, United Kingdom;
University College London Cancer Institute, London, United Kingdom; Dana Farber Cancer Institute, Boston, MA; Prince of
Wales Hospital, Randwick, Australia; University of Arizona Cancer Center, Tucson, AZ; Johannes Gutenberg-University Clinic,
Mainz, Germany; Trinity College Dublin, Dublin, NY, Ireland; Division of Hematology/Oncology, Mayo Clinic, Phoenix, AZ;
University of California San Francisco Helen Diller Family Comprehensive Cancer Center, San Francisco, CA; Kyorin
University Faculty of Medicine, Tokyo, Japan; Humanitas University, Pieve Emanuele, Italy; National Cancer Center Hospital,
Tokyo, Japan; Department of Medical Oncology, The Christie NHS Foundation Trust/Institute of Cancer Sciences, University
of Manchester, Manchester, United Kingdom; Christie NHS Foundation Trust, Manchester, United Kingdom; Princess Margaret
Cancer Center, University Health Network, Toronto, ON, Canada; University of Manchester, The Christie NHS Foundation
Trust, Manchester, United Kingdom

Background: The proportion of females in medicine is increasing (approx. 50% in medical school/
workforce), but disparities in female authorship in oncology research publications exist; female
corresponding authorship reportedly ranges from 7.2-39.1% in oncology clinical trials (Ludmir et al
2019). This study aimed to describe and assess factors associated with female first and senior
authorship in later phase systemic clinical trials in BTC and to identify any changes over time.
Methods: Embase/Medline were used to identify final primary trial publications in BTC (2000-
2020) (excluding phase I (PI) (expected to move to later phase), mixed tumour site trials, reviews,
editorials and trial-in-progress publications). Gender was determined by inspection of names,
google search and author communication. Chi-square tests and log regression were used to assess
factors associated with female first and senior authorship, including changes over time (STATA16).
Results: Of 501 publications, 163 met inclusion criteria; 80% single-arm PII and 15% and 5%
randomised PII and PIII respectively; 73% enrolled #50 patients. Tumour primary sites were all
BTC: 86%, cholangiocarcinoma: 8%, gallbladder cancer: 6%; 80% involved chemotherapy, 13%
targeted therapy and 5% localised/systemic combinations; 65% were in first-line (1L) advanced
setting, 17% post 1L, 13% advanced non-specified and 5% neo-adjuvant/adjuvant. Forty-eight
percent received industry funding and 65% met primary end-point. Sixty-four percent were
published post ABC-02 (Valle et al 2010). Publication impact factor (IF) was #5 in 50%
and .20 in 12%. Median number of authors in all publications was 11. Geographic location of all
first and senior authors were Asia (42%/42%), Europe (29%/29%), USA (24%/22%) and other
(4%/6%), respectively. Median individual trial female author representation was 25%; there were
no female authors in 12% of trials. Overall, female first and senior author representation was 21%
and 11%, respectively. Median position of first female author was second. In publications with
IF #20 and .20, there were 22% and 16% female first and 13% and 0% female senior authors,
respectively. The phase of trial, journal IF, industry funding, or whether met primary end-point did
not impact female first or senior author representation (all P..05). There weremore female senior
authors associated with “other” geographic locations (40% in 10 trials) (P=.016) vs Asia (7%),
Europe (8%) and USA (14%). There were no significant changes in female first or senior author
representation over time (‘00-05: 21%/18%, ‘06-10: 27%/5%, ‘11-15: 15%/15%, ‘16-20: 22%/9%,
P=.738, and P=.508 respectively). Conclusions: Female first and senior author representation in
later phase systemic clinical trial publications in BTC is low and has not changed significantly over
time. The underlying reasons for this imbalance need to be better understood and addressed.
Research Sponsor: None.
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A phase III, double-blind, randomized study of nivolumab (NIVO) and ipilimumab (IPI), nivo
monotherapy or placebo plus transarterial chemoembolization (TACE) in patients with
intermediate-stage hepatocellular carcinoma (HCC).

Bruno Sangro, James J. Harding, Matthew Johnson, Daniel H. Palmer, Julien Edeline, Ghassan K. Abou-Alfa, Ann-Lii Cheng,
Thomas Decaens, Anthony B. El-Khoueiry, Richard S. Finn, Peter R. Galle, Joong-Won Park, Thomas Yau, Damir Begic,
Yun Shen, Jaclyn Neely, Ashwin Reddy Sama, Masatoshi Kudo; Clinica Universidad de Navarra and CIBEREHD, Pamplona,
Spain; Department of Medicine, Memorial Sloan Kettering Cancer Center, New York, NY; Department of Radiology and
Imaging Sciences, Indiana University University School of Medicine, Indianapolis, IN; Liverpool Experimental Cancer Medicine
Centre, University of Liverpool, and the Clatterbridge Cancer Centre, Liverpool, United Kingdom; Centre Eugène Marquis,
Rennes, France; Memorial Sloan Kettering Cancer Center, New York, NY; National Taiwan University Hospital, Taipei, Taiwan;
Department of Gastroenterology and Hepatology, Université Grenoble Alpes, INSERM U1209, Grenoble, France; USC Norris
Comprehensive Cancer Center, Los Angeles, CA; Geffen School of Medicine, UCLA, Los Angeles, CA; University Medical Center
Mainz, Mainz, Germany; Center for Liver Cancer, National Cancer Center, Goyang, South Korea; University of Hong Kong,
Hong Kong, China; Bristol Myers Squibb, Princeton, NJ; Kindai University Faculty of Medicine, Osaka, Japan

Background: TACE is the most widely used locoregional therapy recommended for patients with
intermediate-stage HCC (Barcelona Clinic Liver Cancer stage B). Despite the significant tumor
responses that can be achieved with TACE, tumors commonly recur, progress, or are refractory.
Clinical trials have explored the combination of TACE with tyrosine kinase inhibitors; however,
these have not reported improved outcomes. HCC possesses a unique immunosuppressive
microenvironment, which makes it an attractive target for immunotherapies, particularly immune
checkpoint inhibitors. Furthermore, there is evidence that locoregional interventions induce
changes in the immune environment that could promote synergy with checkpoint inhibitors.
Preliminary data for the combination of TACE with nivolumab indicate an acceptable safety profile
and promising efficacy (Harding et al. ASCO-GI 2020). NIVO monotherapy and NIVO+IPI combi-
nation therapy are both approved in the United States for patients with HCC previously treated
with sorafenib. Together, these findings support investigation of TACE plus NIVO, IPI, or NIVO+IPI
to address the therapeutic needs of patients with intermediate HCC.Methods: CheckMate 74W is a
global, double-blind, placebo-controlled, 3-arm, randomized phase III trial. Patients with tumors
that exceed the Beyond Milan and Up-to-7 criteria (7 being the sum of size [in centimeters] and
number of tumors), eligible for TACE, with Eastern Cooperative Oncology Group performance
status of 0 to 1 are eligible for enrollment. Patients must not have received prior locoregional
therapies. Approximately 765 patients will be randomized in a 1:1:1 ratio to NIVO+IPI+TACE (armA),
NIVO+IPI placebo+TACE (arm B), or NIVO placebo+IPI placebo+TACE (arm C). Primary endpoints
are the time to TACE progression (TTTP), assessed by blinded independent central review, and
overall survival in arm A versus arm C. Secondary endpoints are TTTP and overall survival in arm B
versus arm C, event-free survival, and progression-free survival. Clinical trial registry:
NCT04340193. Clinical trial information: NCT04340193. Research Sponsor: Bristol Myers Squibb.
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A phase I study of LY3410738, a first-in-class covalent inhibitor of mutant IDH1 in
cholangiocarcinoma and other advanced solid tumors.

James Michael Pauff, Kyriakos P. Papadopoulos, Filip Janku, Anita Ahmed Turk, Lipika Goyal, Rachna T. Shroff,
Toshio Shimizu, Masafumi Ikeda, Nilofer Saba Azad, James M. Cleary, Mary Linton Bounetheau Peters, Mitesh J. Borad,
Kurt A. Jaeckle, Sani Haider Kizilbash, Rebecca Tupper, Carrie E. Furin, Matthew P. Hanley, Elizabeth Goodwin Hill, Xiaojian Xu,
James J. Harding; Sarah Cannon Research Institute, Franklin, TN; South Texas Accelerated Research Therapeutics (START),
San Antonio, TX; Department of Investigational Cancer Therapeutics, MD Anderson Cancer Center, Houston, TX; Department
of Medicine, Hematology/Oncology, Indiana University Simon Cancer Center, Indianapolis, IN; Massachusetts General
Hospital Cancer Center, Boston, MA; University of Arizona Cancer Center, Tucson, AZ; Department of Experimental
Therapeutics, National Cancer Center Hospital, Tokyo, Japan; Department of Hepatobiliary and Pancreatic Oncology,
National Cancer Center Hospital East, Kashiwa, Japan; Department of Oncology, Johns Hopkins Sidney Kimmel Cancer
Center, Baltimore, MD; Dana Farber Cancer Institute, Boston, MA; Division of Medical Oncology, Beth Israel Deaconess Medical
Center, Boston, MA; Division of Hematology/Oncology, Mayo Clinic, Scottsdale, AZ; Department of Neurology, Mayo Clinic,
Jacksonville, FL; Division of Medical Oncology, Mayo Clinic, Rochester, MN; Loxo Oncology at Lilly, Stamford, CT; Loxo
Oncology at Lilly, Indianapolis, IN; Department of Medicine, Memorial Sloan Kettering Cancer Center, New York, NY

Background:Mutations in isocitrate dehydrogenase 1 (mIDH1) are found in approximately 20-30%
of patients with intrahepatic cholangiocarcinoma (CCA), and less commonly in glioma, chondro-
sarcoma, and other gastrointestinal malignancies. Despite documented clinical activity of mIDH1
inhibition in solid tumors, there are no approved targeted therapies for this patient population.
LY3410738 is a potent, selective, and covalent inhibitor ofmIDH1 R132. LY3410738 is differentiated
from prior mIDH1 inhibitors by 1) its unique covalent binding mode, 2) its increased potency, and 3)
its unique binding site outside of the dimer interface, which enables activity in the setting of known
common second-site IDH1 mutations. Methods: This is an open-label, multicenter, global phase 1
study with oral LY3410738 currently enrolling patients with advanced CCA and other solid tumor
types (NCT04521686). A dose escalation cohort will be followed with 4 exploratory expansion
cohorts. The primary objective for dose escalation is determination of themaximum tolerated dose
(MTD)/recommended phase 2 dose (RP2D). The primary objective for dose expansion is to assess
the preliminary anti-tumor activity by ORR of LY3410738 when administered alone or in combi-
nation with cisplatin plus gemcitabine. Secondary objectives include evaluating safety and toler-
ability, pharmacokinetics, pharmacodynamics, progression free survival, and overall survival. Key
inclusion criteria include any solid tumor with the presence of mIDH1 R132, ECOG performance
status#1, and adequate organ function. Any prior treatment including an IDH1 inhibitor is allowed
in the dose escalation cohort. Exclusion criteria include presence of active central nervous system
metastases, leptomeningeal disease, and active or uncontrolled infection. CCA patients must not
have had locoregional therapy within 4 weeks prior to the initial study dose, history of hepatic
encephalopathy or refractory ascites, ongoing cholangitis, or mixed hepatocellular-CCA histology.
Dose escalation will follow a 3+3 design and will allow patient back-fill to dose levels previously
cleared for safety. Each cycle will be 28 days (4 weeks). Once the RP2D is determined, LY3410738
will be evaluated as monotherapy in expansion cohorts 1-3, and in combination with cisplatin plus
gemcitabine in expansion cohort 4. Cohort 1 will enroll CCA patients with measurable disease who
have received prior chemotherapy. Cohort 2 will enroll patients with advanced solid tumors except
CCA who have measurable disease and received standard therapies. Cohort 3 will enroll patients
with advanced solid tumors who have non-measurable disease and received standard therapies.
Cohort 4 will enroll CCA patients with measurable disease who are treatment näıve for advanced
disease. Clinical trial information: NCT04521686. Research Sponsor: Loxo Oncology at Lilly.
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Phase III study of NUC-1031 + cisplatin vs gemcitabine + cisplatin for first-line treatment of
patients with advanced biliary tract cancer (NuTide:121).

Jennifer J. Knox, Mairead Geraldine McNamara, Lipika Goyal, David Cosgrove, Christoph Springfeld, Katrin Marie Sjoquist,
Joon Oh Park, Helena Verdaguer, Chiara Braconi, Paul J. Ross, Aimery De Gramont, Rachna T. Shroff, John Raymond Zalcberg,
Daniel H. Palmer, Juan W. Valle; Princess Margaret Cancer Center, University Health Network, Toronto, ON, Canada; Princess
Margaret Cancer Centre, Toronto, ON, Canada; Massachusetts General Hospital Cancer Center, Boston, MA; Sidney Kimmel Comp
Cancer Ctr, Baltimore, MD; National Center for Tumor Diseases Heidelberg, Heidelberg, Germany; NHMRC Clinical Trials Centre,
The University of Sydney, Sydney, Australia; Division of Hematology-Oncology, Department of Medicine, Samsung Medical
Center, Sungkyunkwan University School of Medicine, Seoul, South Korea; Vall d’Hebron Institute of Oncology, Barcelona, Spain;
The University of Glasgow, Glasgow, United Kingdom; Guy’s Hospital, London, United Kingdom; Franco-British Institute,
Levallois-Perret, France; University of Arizona Cancer Center, Tucson, AZ; Peter MacCallum Cancer Centre, Melbourne, Australia;
University of Liverpool, Liverpool, United Kingdom; University of Manchester, The Christie NHS Foundation Trust, Manchester,
United Kingdom

Background: Biliary tract cancer (BTC) carries a poor prognosis and no first-line treatments are
approved. The accepted global standard of care is gemcitabine + cisplatin (GemCis). NUC-1031 is a
phosphoramidate transformation of gemcitabine designed to overcome key cancer resistance
mechanisms that are associated with gemcitabine. Promising efficacy has been observed with
single-agent NUC-1031 in a phase I study in advanced solid tumors and in the phase Ib ABC-08 study
of NUC-1031 + cisplatin for first-line treatment of advanced BTC. Of 14 patients enrolled in 2 cohorts
(NUC-1031 625 mg/m2 or 725 mg/m2 + cisplatin 25 mg/m2 on Days 1 and 8 of 21-day cycle), 1 had a
CR and 6 had PRs, resulting in an unconfirmed ORR of 50%. This represents an approximate
doubling of ORR over SoC. The combination was well-tolerated with no unexpected AEs or DLTs.
The RP2D of NUC-1031 with cisplatin was 725 mg/m2. The tolerability profile, together with
encouraging efficacy, suggested NUC-1031 + cisplatin may represent a more effective therapy
than GemCis for BTC and led to initiation of a global registrational study.Methods: NuTide:121 is a
Phase III, open-label, randomized study of NUC-1031 + cisplatin vs GemCis for first-line treatment of
advanced BTC. Patients $18 years with histologically- or cytologically-confirmed BTC (including
cholangiocarcinoma, gallbladder, or ampullary cancer), who have had no prior systemic chemo-
therapy for locally advanced/metastatic disease, are eligible. A total of 828 patients are being
randomized (1:1) to either 725 mg/m2 NUC-1031 or 1000 mg/m2 gemcitabine, both with 25 mg/m2

cisplatin, administered on days 1 and 8 of 21-day cycles. Primary objectives are OS and ORR.
Secondary objectives include PFS, safety, PK and patient-reported quality of life. In addition to the
final analysis, three interim analyses, including two designed to support accelerated approval, are
planned. The study has passed an initial safety analysis, with no protocol changes required. NuTide:
121 is being conducted at approximately 130 sites across North America, Europe and Asia Pacific
countries. Clinical trial information: NCT04163900. Research Sponsor: NuCana.
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A phase IIb, open-label, single-arm study of zanidatamab (ZW25) monotherapy in subjects with
advanced or metastatic HER2-amplified biliary tract cancers.

Shubham Pant, Michel Ducreux, James J. Harding, Milind M. Javle, Do-Youn Oh, Harpreet Singh Wasan, Allison Fortenberry,
Neil C. Josephson, Anthony Mwatha, Kui Wang, Jia Fan; The University of Texas MD Anderson Cancer Center, Houston, TX;
Gustave Roussy Cancer Campus Grand Paris, Villejuif, France; Department of Medicine, Memorial Sloan Kettering Cancer
Center, New York, NY; Seoul National University Hospital, Seoul, South Korea; Hammersmith Hospital, Division of Cancer,
Imperial College London, London, United Kingdom; Zymeworks Inc., Vancouver, BC, Canada; Seattle Genetics, Bothell, WA;
Zymeworks, Seattle, WA; BeiGene, Ltd., Shanghai, China; Department of Liver Surgery, Zhongshan Hospital and Liver Cancer
Institute, Fudan University, Shanghai, China

Background: Advanced biliary tract cancers (BTCs), including gallbladder cancer (GBC) and
cholangiocarcinoma (CC), have a poor prognosis. Zanidatamab (ZW25) is a novel bispecific
antibody that targets HER2 domains ECD2 and ECD4, resulting in increased antibody binding
density and improved receptor internalization and downregulation relative to trastuzumab. In an
ongoing phase I trial (ZWI-ZW25-101; NCT02892123), single-agent zanidatamab was well tolerated
and showed promising anti-tumor activity across HER2-expressing solid tumors, including
BTCs. These results formed the basis for a phase IIb study of zanidatamab in patients with
BTC. Methods: Study ZWI-ZW25-203 (NCT04466891) is a global, multicenter, open-label, single-
arm, phase IIb trial designed to evaluate the anti-tumor activity of zanidatamab monotherapy in
patients with HER2-amplified, inoperable and advanced or metastatic BTCs, including GBC and CC.
Patients must have received at least 1 prior gemcitabine-containing systemic chemotherapy
regimen for advanced disease and have experienced disease progression after (or developed
intolerance to) their most recent prior therapy. New or archival tumor tissue is required from all
patients for HER2 amplification and protein expression testing at a central lab using in situ
hybridization (ISH) and immunohistochemistry (IHC) assays. Approximately 100 patients with
HER2 amplification by ISH will be enrolled. Zanidatamab 20 mg/kg will be administered intrave-
nously every 2 weeks until one of the treatment discontinuation criteria is met. The primary
endpoint of the study is the confirmed objective response rate (ORR) by independent central
review per the Response Evaluation Criteria in Solid Tumors version 1.1 (RECIST 1.1). Secondary
endpoints include duration of response (DOR), proportion of patients with DOR$ 16 weeks, disease
control rate, progression-free survival, overall survival, safety, quality of life, and disease-related
pain. The safety and tolerability of zanidatamab will be assessed by recording the frequency and
severity of adverse events, serious adverse events, and laboratory abnormalities, as well as the
frequency of zanidatamab dose modifications. The study is currently open for enrollment. Clinical
trial information: NCT04466891. Research Sponsor: Zymeworks, Inc. and BeiGene Ltd.
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Perioperative chemotherapy with gemcitabine plus cisplatin followed by radical liver resection
versus immediate radical liver resection alone in gallbladder carcinoma or in front of radical
resection in BTC: The phase III GAIN trial.

Thorsten Oliver Goetze, Sylvie Lorenzen, Ulli Simone Bankstahl, Sven A. Lang, Uwe A Wittel, Steffen Heeg,
Wolf Otto Bechstein, Andreas Schnitzbauer, Ursula Pession, Daniel Reim, Tobias Keck, Alfred Königsrainer,
Pompiliu Piso, Arndt Vogel, Thomas Wirth, Nuh N. Rahbari, Christoph Reissfelder, Sebastian Belle, Claudia Pauligk,
Salah-Eddin Al-Batran; University Cancer Center Frankfurt, Institut für Klinisch-Onkologische Forschung am Krankenhaus
Nordwest, Frankfurt, Germany; Third Department of Internal Medicine (Hematology/Medical Oncology), Klinikum Rechts der
Isar, Technische Universitaet Muenchen, Muenchen, Germany; Department of General, Visceral and Transplantation Surgery,
RWTH Aachen University Hospital, Aachen, Germany; General and Visceral Surgery, University Medical Center Freiburg,
Freiburg, Germany; Department of General and Visceral Surgery, University Hospital Frankfurt, Frankfurt, Germany;
Department of General and Visceral Surgery, University Hospital Frankfurt, Frankfurt am Main, Germany; Klinik und Poliklinik
für Chirurgie, Klinikum rechts der Isar, Technische Universität München, Munich, Germany; University of Luebeck, Luebeck,
Germany; University Hospital Tübingen, Tübingen, Germany; Hospital Barmherzige Brueder Regensburg, Regensburg,
Germany; Hannover Medical School, Hannover, Germany; University Hospital Mannheim, Heidelberg University, Mannheim,
Germany; University Cancer Center Frankfurt, Institut für Klinisch-Onkologische Forschung and IKF Klinische Krebsfor-
schung GmbH am Krankenhaus Nordwest, Frankfurt, Germany

Background: Radical surgical resection represents the only potentially curative treatment option
for Biliary Tract Cancer (BTC) and Gallbladder Carcinoma (GBC). Nevertheless, 5-year OS is only
20–40% after curatively intended resection. GBC is the fifth most common neoplasm of the
digestive tract and even themost frequent cancer of the biliary system. Themajority of gallbladder
carcinoma cases are discovered incidentally by the pathologist after cholecystectomy for a benign
indication, so called incidental gallbladder carcinomas. For improving curative rates in BTC and
GBC, early systemic therapy combined with radical resection seems to be a promising approach.
The earliest moment to apply chemotherapy would be in front of radical surgery. Encouraging
results of neoadjuvant/perioperative concepts in other malignancies provide an additional ratio-
nale to use this treatment in the early phase management of GBC and intrahepatic as well
extrahepatic cholangiocarcinoma, especially because data regarding pure adjuvant chemotherapy
in BTC`s are currently conflicting. Methods: GAIN is a multicenter, randomized, controlled, open-
label phase III trial, including pts with GBCs in front of radical liver resection and pts with
resectable/borderline resectable intra- and extrahepatic cholangiocarcinomas (ICC/ECC). Pts.
are randomized to either neoadjuvant systemic chemotherapy (Gemcitabine + Cisplatin 3 cycles
pre- and post-surgery) followed by radical surgery or to direct surgery without neoadjuvant
treatment. Primary endpoint is OS; secondary endpoints are PFS, R0-resection rate, toxicity,
perioperative morbidity, mortality and QoL. A total of N = 333 patients with GBC or BTC will be
included. Recruitment has just started; first patient in was on December 6th, 2019. Clinical trial
information: NCT03673072. Research Sponsor: DFG (Deutsche Forschungsgesellschaft).
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Phase II trial of the PARP inhibitor, niraparib, in BRCA1-Associated Protein 1 (BAP1) and other
DNA damage response (DDR) pathway deficient neoplasms including cholangiocarcinoma.

Thomas J. George, David L. DeRemer, Ji-Hyun Lee, Stephen Staal, Merry Jennifer Markham, Dennie V. Jones,
Peter Joel Hosein, Karen Colleen Daily, Jonathan Alexander Chatzkel, Brian Hemendra Ramnaraign, Julia Lee Close,
Martina Cathryn Murphy, Carmen Joseph Allegra, Sherise C. Rogers, azka ali, Robert A. Hromas; University of Florida Health
Cancer Center, Gainesville, FL; University of Florida/UF Health Cancer Center, Gainesville, FL; University of Florida,
Gainesville, FL; University of Miami Sylvester Comprehensive Cancer Center, Miami, FL; University of Texas Health Science
Center at San Antonio, San Antonio, TX

Background: BRCA1-Associated Protein 1 (BAP1) is a critical regulator of the cell cycle, cellular
differentiation, cell death, and DNA damage response. It also acts as a tumor suppressor. Pre-
clinical models demonstrate significant synthetic lethality in BAP1 mutant cell lines and patient
xenografts when treated with PARP inhibitors, independent of underlying BRCA status, suggesting
this mutation confers a BRCA-like phenotype. BAP1 is mutated, leading to a loss of functional
protein, in up to 30% of cholangiocarcinomas as well as several other solid tumors.Methods: This
phase 2, open-label, single arm multicenter study aims to exploit the concept of synthetic lethality
with the use of the PARP inhibitor niraparib in pts with metastatic relapsed or refractory solid
tumors. Eligible pts with measurable metastatic and incurable solid tumors are assigned to one of
two cohorts: Cohort A (histology-specific): tumors harboring suspected BAP1 mutations including
cholangiocarcinoma, uveal melanoma, mesothelioma or clear cell renal cell carcinoma with tissue
available for BAP1 mutational assessment via NGS or Cohort B (histology-agnostic): tumors with
known DNA damage response (DDR) mutations (Table) confirmed by CLIA-approved NGS. Other
key eligibility criteria include age$18 years, adequate cardiac, renal, hepatic function and Eastern
Cooperative Oncology Group performance status of 0 to 1. Pts with known BRCA1 or BRCA2
mutations or prior PARPi exposure are excluded. Pts receive niraparib 200-300mg daily (depend-
ing onweight and/or platelet count) continuously. Primary endpoint is objective response ratewith
secondary endpoints of PFS, OS, toxicity and exploratory biomarker determinations. Radiographic
response by RECIST criteria is measured every 8 weeks while on treatment. Cohort A has fully
enrolled. Cohort B enrollment continues to a maximum of 47 total evaluable subjects with
expansion cohorts allowable for histologic ormolecular subtypesmeeting pre-specified responses.
NCT03207347 Clinical trial information: NCT03207347. Research Sponsor: GSK/Tesaro., Univer-
sity of Florida Health Cancer Center.

DNA Damage Response Genes with Mutations Eligible for Cohort B

ARID1A ATM ATR BACH1 (BRIP1) BAP1 BARD1

BLM CHEK1 CHEK2 CDK2 CDK4 ERCC
FAM175A FEN1 IDH1 IDH2 MRE11A NBN (NBS1)
PALB2 POLD1 PRKDC (DNA-PK) PTEN RAD50 RAD51
RAD52 RAD54 RPA1 SLX4 WRN XRCC
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Trial-in-progress: A pilot study of combined immune checkpoint inhibition in combination with
ablative therapies in subjects with hepatocellular carcinoma (HCC).

Hailey Kathryn Carroll, Umair Aleem, Pooja Varghese, Marie Galligan, Michele Bourke, Katherine Hoey, Ronan Ryan,
Peter Doran, Stephen Stewart, Cliona O’Farrelly, Tim F. Greten, Diarmaid Houlihan, Raymond S. McDermott, Austin G. Duffy;
Mater Misercordiae University Hospital, Dublin, Ireland; St. Vincent’s University Hospital, Dublin, Ireland; University College
Dublin, Dublin, Ireland; Clinical Research Centre, UCD University College Dublin, Dublin, Ireland; Trinity College, Dublin,
Ireland; National Cancer Institute, Bethesda, MD; St. Vincents University Hospital, Dublin, Ireland

Background: Locoregional therapies for hepatocellular carcinoma, such as transcatheter arterial
chemoembolization (TACE) or ablation, can induce a peripheral anti-tumor immune response. This
may be amplified by immune checkpoint inhibitors (ICI). Early and higher anti-CTLA4 dosing could
potentially lead to better priming and a stronger immune response. Recent data has suggested that
early (day 1 only), increased doses of anti-CTLA4 therapy, was associated with encouraging clinical
activity and a tolerable safety profile. This study will evaluate dual immune checkpoint, CTLA4
(tremelimumab, day 1-only dosing) and PD-L1 (durvalumab) blockade in combination with TACE in
patients with advanced HCC. Intensive peripheral immune-monitoring and longitudinal on-
treatment tumor biopsies will focus on the role of the innate immune system, particularly Natural
Killer cells, in anti-tumor responses. Methods: Patients with HCC (Childs Pugh A/B7; Barcelona
Clinic Liver Cancer Stage B/C; ECOG 0/1; sorafenib-näıve or experienced) are being enrolled in a
pilot study (Study Number UCDCRC/19/01) of tremelimumab at 2 dose levels (DL1 and DL2) in
combination with durvalumab and TACE until disease progression (per irRECIST). DL1: tremeli-
mumab (75mg q28 days for 4 doses) and durvalumab (1500mg q28 days). DL2: tremelimumab
(300mg in a single dose on day 1) and durvalumab (1500mg q28 days). Subtotal TACE will be
performed during study week 6 with the dose-limiting toxicity (DLT) evaluation period encompass-
ing the first 8 weeks of the study. Primary endpoint is 6-month progression-free survival with
secondary efficacy endpoints being safety, tolerability and overall survival. Exploratory objectives
will evaluate changes in immune parameters in the tumor and peripheral blood of patients
undergoing anti-CTLA4 therapy pre- and post-RFA or TACE. A major focus will be on the role
of the innate immune system, particularly Natural Killer cells, in anti-tumor responses. Patients will
be enrolled and treated at St Vincent’s University Hospital in Dublin, Ireland. This study is currently
open and actively recruiting. Clinical trial information: EudraCT Number 2019-002767-98. Re-
search Sponsor: AstraZeneca.
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A phase II study of infigratinib in previously treated advanced/metastatic cholangiocarcinoma
with FGFR gene fusions/alterations.

Milind M. Javle, Robin Kate Kelley, Christoph Springfeld, Ghassan K. Abou-Alfa, Teresa Macarulla, Suebpong Tanasanvimon,
Lipika Goyal, Ivan Borbath, Michael Bitzer, Wei-Peng Yong, Philip Agop Philip, Rafael Alvarez-Gallego, Amit Pande,
Stacie Peacock Shepherd, Jacki Fontaine, Sameek Roychowdhury; MD Anderson Cancer Center, Houston, TX; University
of California, San Francisco, CA; National Center for Tumor Diseases Heidelberg, Heidelberg, Germany; Memorial Sloan
Kettering Cancer Center, New York, NY; Hospital Vall d’Hebron, Barcelona, Spain; Chulalongkorn University, Bangkok,
Thailand; Massachusetts General Hospital, Boston, MA; Cliniques Universitaires St Luc, Brussels, Belgium; University Hospital
Tübingen, Tübingen, Germany; National University Cancer Institute Singapore, Singapore, Singapore; Karmanos Cancer
Institute, Detroit, MI; CIOCC HM Sanchinarro Hospital, Madrid, Spain; QED Therapeutics, San Francisco, CA; Ohio State
Comprehensive Cancer Center/James Cancer Hospital, Columbus, OH

Background: The FGFR family plays an important role in cholangiocarcinoma, with FGFR2 gene
fusions detected in about 15% of patients with cholangiocarcinoma. Infigratinib is an FGFR1–3-
selective oral tyrosine kinase inhibitor under evaluation in multiple indications including front-line
and pre-treated cholangiocarcinoma. CBGJ398X2204 is an ongoing phase II study evaluating the
efficacy of single-agent infigratinib in patients with advanced or metastatic cholangiocarcinoma
with FGFR genetic alterations who have received prior gemcitabine. Methods: Study
CBGJ398X2204 consists of 3 cohorts and patients in all cohorts receive oral infigratinib once
daily for 21 days of a 28-day treatment cycle. Treatment will continue until progressive disease,
intolerance, withdrawal of consent, or death. Cohort 1 includes patients with FGFR2 gene fusions or
translocations. Cohort 2 includes patients with FGFR genetic alterations other than FGFR2 gene
fusions (patients in both Cohorts 1 and 2must not have received any prior FGFR inhibitors). Cohort
3 includes patients with FGFR2 gene fusions who have received prior treatment with a selective
FGFR inhibitor other than infigratinib. The primary endpoint is objective response rate (ORR,
RECIST v1.1 per central review). Secondary endpoints include overall survival and overall response
rate (per investigator). Safety, pharmacokinetics, and exploratory genetic alterations/biomarkers
will also be measured. The study was initiated in 2014 and has a planned enrollment of up to 160
patients across all 3 cohorts (120 in Cohort 1, 20 in Cohort 2, and 20 in Cohort 3). Cohort 1 has
completed enrollment and findings from this Cohort are the focus of a separate abstract submitted
to the meeting. Results are not currently available from Cohorts 2 and 3 (trial in progress). Clinical
trial information: NCT02150967. Research Sponsor: QED Therapeutics Inc.
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A phase I/II trial to evaluate cabozantinib in patients with advanced hepatocellular carcinoma
with Child-Pugh class B cirrhosis after first-line therapy.

Thomas Enzler, Neehar Parikh, Chih-Yi Liao, Aparna Kalyan, David Hsieh, Kent A. Griffith, Vaibhav Sahai; University of
Michigan Medicine, Ann Arbor, MI; University of Chicago Department of Medicine, Chicago, IL; Northwestern University,
Chicago, IL; University of Texas Southwestern Medical Center, Dallas, TX; University of Michigan, Ann Arbor, MI

Background: Hepatocellular carcinoma (HCC) is the 4th leading cause of cancer related death
worldwide. HCC typically develops in patients with cirrhosis and has a 5-year survival estimate of
20%. Only patients with early stage disease may be eligible for a curative approach using local
treatment and/or transplant. The majority of patient present with advanced HCC and will require
systemic treatment for disease control. Several systemic therapies are FDA-approved for the
treatment of HCC; however, they are only approved for patients with Child-Pugh class A cirrhosis.
There are limited data and no approved second-line therapy for HCCwithmore advanced cirrhosis,
including Child-Pugh class B, which represents a significant proportion of patients. The aim of this
trial is to determine the safety and efficacy of cabozantinib, amulti-kinase inhibitor, in patientswith
HCC with Child-Pugh class B cirrhosis. Methods: This investigator-initiated, phase I/II study is
enrolling 32 patients with advanced HCC, Child-Pugh B7 or B8, who have previously received first-
line systemic treatment. Patients receive cabozantinib at one of 3 dose levels (20 mg, 40 mg, and
60 mg) with a starting dose level of 40 mg to evaluate the safety profile and obtain the
recommended phase 2 dose (RP2D). The primary endpoint is assessment of dose-limiting toxicity
with a null hypothesis greater than 35%. Secondary endpoints include ORR per RECIST v1.1, PFS,
OS, and PK profile. Exploratory endpoints include whole exome/RNAseq analysis (including MET,
VEGF, AXL, and immune signature), spatial profiling of immune markers by multiplex immuno-
fluorescence, and specimen banking (tissue, blood and imaging). The trial design is based on the
Time-To-Event modification of the Continual Reassessment Method (TiTE-CRM), which allows for
continuedmonitoring of toxicity as a function of a dose-over-time, and is flexible with regard to the
number of patients treated at a certain dose. The trial is open at University of Michigan as lead and
coordinating site, and due to open at 3 additional high-volume centers. Clinical trial information:
04497038. Research Sponsor: Exelixis, Inc.
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A phase II study of atezolizumab (ATEZO) and bevacizumab (Bev) in combination with Y90 TARE
in patients (Pts) with hepatocellular carcinoma (HCC).

Aiwu Ruth He, Alexander Y. Kim, Beau M Toskich, Kabir Mody, Kevin Kim, Stacey Stein, Lipika Goyal, Thomas Adam Abrams,
Daniel Brown, Laura Williams Goff, Richard D. Kim, Nainesh Parikh, Tyler Sandow, Daniel Johnson, Renuka V. Iyer,
Michael Petroziello, Smitha S. Krishnamurthi, Charles Martin, Yixing Jiang, Nabeel Akhter; Georgetown University Lombardi
Comprehensive Cancer Center, Washington, DC; Georgetown University Medical Center, Washington, DC; Mayo Clinic,
Jacksonville, FL; Yale School of Medicine, New Haven, CT; Massachusetts General Hospital Cancer Center, Boston, MA; Dana-
Farber Cancer Institute, Boston, MA; Vanderbilt-Ingram Cancer Center, Nashville, TN; Vanderbilt University Medical Center,
Nashville, TN; H. Lee Moffitt Cancer Center, Tampa, FL; H. Lee Moffitt Cancer Center & Research Institute, Tampa, FL; Ochsner,
New Orleans, LA; Ochsner Health System, New Orleans, LA; Roswell Park Comprehensive Cancer Center, Buffalo, NY; Roswell
park Comprehensive Cancer Center, Buffalo, NY; Cleveland Clinic Cancer Center, Case Comprehensive Cancer Center, Case
Western Reserve University, Cleveland, OH; Cleveland Clinic, Cleveland, OH; University of Maryland, Baltimore, MD; University
of Maryland Medical Center, Baltimore, MD

Background: The anti–PD-L1 antibody ATEZO prevents PD-L1 from interacting with PD-1 and B7.1,
thus reinvigorating antitumor T cell activity. Anti-VEGF BEV can increase dendritic cell maturation,
enhance T cell infiltration, and reduce myeloid-derived suppressor cells and regulatory T-cells in
tumors. This combination has been FDA approved for first-line treatment of advanced HCC based
on the IMbrave 150 study. On the other hand, locoregional radiotherapy (e.g., Y90 TARE) enhances
the diversity of the intratumoral T cell receptor repertoire. It is the standard of care for pts with
intermediate-stage HCC (iHCC). Based on preclinical and clinical data, we hypothesize that the
combination of Y90 TARE, BEV, and ATEZO induces synergistic tumor-killing.Methods: This is an
open-label, multicenter, randomized phase II study of Y90 TARE and BEV plus ATEZO compared
with Y90 TARE alone in pts with unresectable IHCC. The primary study objective is to assess and
compare the progression-free survival (PFS) (per mRECIST 1.1) of pts in each arm. The main
secondary objective is to determine the safety and tolerability (CTCAE v5) of TARE combined with
ATEZO and BEV in pts with HCC. Exploratory objectives are to assess the role of the immunoscore
and PD-L1 expression levels in the prediction of improved clinical outcome in pts receiving Y-90
TARE and BEV plus ATEZO; the composition of tumor-infiltrating immune cell subtypes in
predicting response to a chosen therapy; how Y90 therapy affects the proportion of antigen-
presenting cells in the tumor; and symptoms experienced by pts receiving TARE and BEV plus
ATEZO treatment, using patient-reported outcomes. Eligible pts have either HCC that is not
amenable to surgical resection, confirmed by pathology review, or at least BCLC stage B HCC
outside of downstaging criteria. Other standard eligibility criteria apply. Pts must have a pre-
treatment liver biopsy taken and then be randomized 1:1 to TARE (Arm A) or TARE followed by
ATEZO and BEV (Arm B). Pts will have TARE mapping during week (wk) 1 and TARE treatment
during wk 2. In Arm B, pts will start BEV plus ATEZO 4 wks (61 wk) after TARE treatment. Pts will
have abdominal MRI or CT scans every 12 weeks, CT scans of the chest every 24 wks, and a second
tumor biopsy at 4 wks. Disease progression will be captured by both RECIST 1.1 and mRECIST. We
plan to assess the safety of TARE with BEV and ATEZO in the first 10 pts randomized to Arm B for
two cycles. If there are no grade$ 3 unexpected toxicities possibly, probably or definitely related
to combined TARE plus BEV plus ATEZO, the study will continue to accrue 128 pts in total. Pts will
continue study treatment (Arm B) for a total of 24 months from initiation of TARE or until
intolerable toxicity or disease progression occur, whichever is earlier. Enrollment began in
September 2020. Clinical trial information: NCT04541173. Research Sponsor: Roche/Genentech,
Institutional funding.
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Trial in progress: A feasibility study of multi-platform profiling using biospecimens from
patients with resected biliary tract cancer.

Adam Diehl, William Proctor Harris, Gentry Teng King; University of Washington School of Medicine, HEMONC-Hematology/
Medical Oncology, Seattle, WA; University of Washington, Seattle, WA; Albert Einstein Medical Center, Philadelphia, PA

Background: Biliary tract cancers (BTC) are rare malignancies with a high recurrence rate after
resection of localized disease. FDA-approved systemic therapies for advanced disease are limited
to combination chemotherapy and FGFR inhibitors for FGFR2-altered BTC. The tools of person-
alized medicine may guide management and expand treatment options for this disease. In multiple
tumor types, circulating tumor DNA (ctDNA) has shown significant predictive power for recurrence
after resection, but its utility has not yet been established in BTC. Organoid drug sensitivity
screening may also inform and expand treatment options, particularly for patients without
targetable mutations on next generation sequencing (NGS). Prospective concordance between
organoid drug sensitivity and in vivo clinical responses to a given drug is needed to establish the
value of this testing in BTC. We designed a clinical trial to determine the feasibility and physician-
assessed utility ofmulti-platform profiling of resected BTC.Methods: This is an observational, non-
randomized feasibility study to assess the ability to obtain NGS, ctDNA monitoring, and organoid
drug sensitivity screening on patients with resected localized BTC. Secondary endpoints include
physician-adjudicated utility of the profiling results for patient management, prospective concor-
dance of organoid drug sensitivity with in vivo drug activity, and value of ctDNA in prediction of
recurrence or response to therapy. Key eligibility criteria include a biopsy or clinical presentation
consistent with BTC (excluding mixed HCC-cholangiocarcinoma), surgical candidacy for resection
of measurable disease, and no prior targeted or investigational therapies. ctDNA is collected pre-
and post-operatively, during adjuvant chemotherapy, during surveillance for up to 5 years and
during systemic therapy for recurrent disease. Physician surveys are conducted before and after
receipt of profiling results and then at time points where a change in management would be
considered. Enrollment began in July 2020 with 5 of a planned 20 patients enrolled at the time of
submission. Clinical trial information: NCT04561453. Research Sponsor: Jacob Green Charitable
Foundation.
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