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A randomized phase 2 trial of nivolumab, gemcitabine, and 
cisplatin or nivolumab and ipilimumab in previously untreated 

advanced biliary cancer: BilT-01
Vaibhav Sahai, MBBS, MS 1; Kent A. Griffith, MPH, MS2; Muhammad S. Beg, MD3; Walid L. Shaib, MD4;  

Devalingam Mahalingam, MD, PhD5; David B. Zhen, MD6; Dustin A. Deming, MD7; and Mark M. Zalupski, MD1

BACKGROUND: Gemcitabine and cisplatin has limited benefit as treatment for advanced biliary tract cancer (BTC). The addition of 

an anti-programmed death receptor (PD-1)/PD-ligand (L1) antibody to either systemic chemotherapy or anti-cytotoxic T-lymphocyte-

associated protein 4 (CTLA4) antibody has shown benefit in multiple solid tumors. METHODS: In this phase 2 trial, patients 18 years or 

older with advanced BTC without prior systemic therapy and Eastern Cooperative Oncology Group Performance Status 0–1 were rand-

omized across six academic centers. Patients in Arm A received nivolumab (360 mg) on day 1 along with gemcitabine and cisplatin on 

days 1 and 8 every 3 weeks for 6 months followed by nivolumab (240 mg) every 2 weeks. Patients in Arm B received nivolumab (240 mg) 

every 2 weeks and ipilimumab (1 mg/kg) every 6 weeks. RESULTS: Of 75 randomized patients, 68 received therapy (Arm A = 35, Arm 

B = 33); 51.5% women with a median age of 62.5 years. The observed primary outcome of 6-month progression-free survival (PFS) rates 

in the evaluable population was 59.4% in Arm A and 21.2% in Arm B. The median PFS and overall survival (OS) in Arm A were 6.6 and 

10.6 months, and in Arm B 3.9 and 8.2 months, respectively, in patients who received any treatment. The most common treatment-related 

grade 3 or higher hematologic adverse event was neutropenia in 34.3% (Arm A) and nonhematologic adverse events were fatigue (8.6% 

Arm A) and elevated transaminases (9.1% Arm B). CONCLUSIONS: The addition of nivolumab to chemotherapy or ipilimumab did not 

improve 6-month PFS. Although median OS was less than 12 months in both arms, the high OS rate at 2 years in Arm A suggests benefit 

in a small cohort of patients. Cancer 2022;128:3523-3530. © 2022 The Authors. Cancer published by Wiley Periodicals LLC on behalf of 

American Cancer Society. This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs 

License, which permits use and distribution in any medium, provided the original work is properly cited, the use is non-commercial and 

no modifications or adaptations are made. 
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INTRODUCTION
Patients with advanced biliary tract cancer (BTC) typically receive gemcitabine and cisplatin chemotherapy based on the 
results of the phase 3, ABC-02 trial that reported a progression-free survival (PFS) rate of 59% at 6 months and a median 
overall survival (OS) of 11.7 months for patients treated with this combination.1 Efforts to improve outcome with chemo-
therapy have more recently included evaluation of three drug chemotherapy combinations. A large randomized phase 2 
trial evaluating the modified FOLFIRINOX regimen failed to supplant gemcitabine and cisplatin as standard therapy.2  
A National Clinical Trials Network phase 3 trial evaluating the addition of nab-paclitaxel to gemcitabine and cisplatin based 
on the promising data from a phase 2 trial has completed accrual.3 Regardless of that result, there remains a significant need 
to improve on the modest benefit from standard chemotherapy.

Single-agent immune checkpoint blockade (ICB) with an anti-programmed death receptor (PD-1) or ligand (PD-L1)  
antibody in patients with advanced BTC has shown limited benefit after progression on chemotherapy with response 
rates of 3%–11% and a median PFS rate of 1.4–3.6 months.4,5 Anti-PD1/PD-L1 agents have been successfully incorpo-
rated into first-line therapy in multiple malignancies, often combined with chemotherapy or other immune checkpoint 
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inhibitors, such as cytotoxic T-lymphocyte-associated 
protein 4 (CTLA4), to significantly improve outcome in 
melanoma,6 gastroesophageal,7,8 non–small cell lung,9 and 
hepatocellular cancers.10 Based on these data, we hypoth-
esized an enhanced benefit of ICB as first-line treatment 
with anti-PD1 treatment in combination with chemother-
apy or as dual ICB.

Here, we present results of our multicenter, phase 
2 trial in which patients with treatment-naive, advanced 
unresectable BTC were randomized to receive anti-PD1 
nivolumab in combination with gemcitabine and cisplatin 
or anti-CTLA4 antibody, ipilimumab.

MATERIALS AND METHODS

Study design
This was a multi-institutional, phase 2 clinical trial 
(BilT-01) for patients with advanced biliary cancer 
and no prior systemic therapy. Planned enrollment 
was 64 evaluable patients randomized equally to arm 
A (gemcitabine, cisplatin, and nivolumab) or arm B 
(nivolumab and ipilimumab). The protocol was ap-
proved by the institutional review board at each site. All 
patients provided written informed consent before en-
rollment. The study was conducted in accordance with 
the Declaration of Helsinki and with the Good Clinical 
Practice Guidelines of the International Conference 
on Harmonization. Participating study sites and the 
University of Michigan Data and Safety Monitoring 
Committee reviewed the safety data (Clini​calTr​ials.gov 
identifier NCT03101566).

Outcomes
The primary study end point was defined as the PFS 
proportion at 6 months following initiation of study 
treatment. Secondary outcomes included evaluation 
of best objective response rate (ORR), median PFS, 
OS, and incidence of adverse events. Patients were re-
placed for evaluation of the primary end point if they 
did not receive any protocol therapy, withdrew consent, 
or were unable to continue treatment before first re-
sponse assessment. All secondary outcomes of median 
PFS, median OS, ORR, and adverse events are reported 
in all patients who received any protocol treatment. 
Patients were allowed to continue beyond progres-
sion per immune-related response evaluation criteria 
in solid tumors (irRECIST) criteria if they had stable  
performance status, tolerated study drug(s), investiga-
tor determined potential clinical benefit, and contin-
ued progression was not expected to lead to a serious 

disease-related complication.11 Exploratory outcomes, 
including genomic and transcriptomic analysis of the 
tumor and its immune microenvironment, will be re-
ported in a future publication.

Patient eligibility
Key patient eligibility criteria included age 18 years or 
older; pathologic confirmation of biliary cancer (includ-
ing gallbladder cancer, intrahepatic cholangiocarcinoma, 
and extrahepatic cholangiocarcinoma), locally advanced or 
metastatic stage not eligible for resection, transplantation, 
or ablative therapy; no prior systemic therapy for advanced 
cancer; radiographically measurable disease per RECIST 
(version 1.1); Eastern Cooperative Oncology Group 
Performance Status score of 0–1; and Child-Pugh class A. 
Prior liver resection, radiation, or liver-directed therapies 
were permitted. Patients with autoimmune diseases or on 
chronic immunosuppressive medications, including ster-
oids, were not eligible.

Investigational treatment
Patients on Arm A received intravenous gemcitabine 
(1000 mg/m2), cisplatin (25 mg/m2) on days 1 and 8 fol-
lowed by nivolumab (360 mg) on day 1 every 21 days. 
After 6 months, patients transitioned to nivolumab 
(240 mg) maintenance therapy every 2 weeks. Patients on 
Arm B received nivolumab (240 mg) every 2 weeks fol-
lowed by ipilimumab (1 mg/kg) every 6 weeks. Patients 
were allowed to continue therapy for a total period of 
2 years in the absence of progression or unacceptable 
toxicity.

Assessment and study end points
Patients underwent imaging (computed tomography or 
magnetic resonance imaging) for response assessment every 
8 weeks. Best ORR was determined as per the combined 
RECIST v1.1 and immune-related RECIST criteria as 
evaluated by board-certified radiologists at each participat-
ing site. The PFS was calculated from the date of the first 
study treatment to either the date of documented disease 
progression or death from any cause, whichever occurred 
first. The OS was defined as the time from date of treatment 
until death or censored at last patient contact. All toxici-
ties related to initial study treatment through 100 days fol-
lowing the last dose of the study treatment were reported 
and graded according to the National Cancer Institute 
Common Terminology Criteria for Adverse Events (ver-
sion 4.03). Only laboratory abnormalities that required 
protocol treatment to be modified or treatment held were 
required to be reported.

http://clinicaltrials.gov
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Statistical analysis
The trial was designed to test the estimated 6-month PFS 
proportion of 80% for each study arm (alternative hypoth-
esis) compared to a historical control of 59% (null hypoth-
esis). The trial would have 80% power using a one-sided 
test with 5% type I error to test the alternative hypothesis. 
We sized the trial to accrue 32 evaluable patients for the 
primary end point per arm.

The distributions for PFS and OS were estimated 
using the product-limit method of Kaplan and Meier and 
reported as median and 75th percentiles with 95% con-
fidence intervals (CI) per study arm. Univariate analysis 
was performed using the log-rank test, and best ORR 
was summarized by number and percentage with exact 
binomial 95% CIs. Descriptive statistics were used for all 
clinical and demographic data and adverse events. For the 
final analysis, the data cutoff date was January 19, 2022 at 
which time 21 of 68 patients who received any treatment 
were reported to be alive. Statistical analyses were com-
pleted using SAS (SAS Institute Inc, version 9.4).

RESULTS
Patients were recruited across six sites in the United States 
(University of Michigan, University of Texas Southwestern, 
Emory University, Northwestern University, University 
of Washington/Seattle Care Alliance, and University of 
Wisconsin). The study randomized 75 eligible patients be-
tween September 2017 and June 2019, and 68 patients 

received treatment (Arm A: 35 and Arm B: 33) and were 
evaluable for secondary outcomes. Three patients on Arm 
A withdrew consent before first response evaluation for 
study treatment unrelated to toxicity and were not eligible 
for primary end point analysis per study protocol (Fig. 1). 
In the 68 patients who received any study treatment, 
51.5% were women and median age was 62.5 (range, 20–
80) years. The majority of patients had intrahepatic chol-
angiocarcinoma (61.8%) and metastatic disease (89.7%). 
Arm A had a significantly higher proportion of patients 
with prior surgery as compared to Arm B; all other baseline 
characteristics were similar between study arms (Table 1).

Efficacy
Patients evaluable for the primary end point of estimated 
6-month PFS proportion (N = 65) received a median of 
6.6 (range, 1.1–22.6) months and 2.7 (range, 0.7–25.2) 
months of treatment in Arms A and B, respectively. The 
median follow-up was 32.2 and 31.5 months for Arms 
A and B calculated using reverse censoring method of 
the product-limit estimate, respectively. The observed  
6-month PFS in Arm A was 59.4% (95% CI, 40.5–74.0) 
and in Arm B was 21.2% (95% CI, 9.4–36.3), and neither 
arm met the alternative hypothesis.

In the population that received any treatment 
(N = 68), the median PFS was 6.6 months (95% CI, 3.4–
7.7) in Arm A and 3.9 (95% CI, 2.3–4.5) months in Arm 
B (Fig. 2A). The 75th percentile for PFS was 9.0 (95% CI, 

Figure 1.  Patient disposition.
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7.3–11.2) months in Arm A, and 5.4 (95% CI, 4.4–8.2) 
months in Arm B. PFS was not significantly better in Arm 
A when compared to Arm B (p = .077). The median OS in 
Arm A was estimated at 10.6 (95% CI, 6.4–24.5) months 
and for Arm B was 8.2 (95% CI, 5.8–16.9) months 
(p = .61; Fig. 2B). The 75th percentile for OS is not yet 
estimable. The best ORR in Arms A and B were 22.9% 
(95% CI, 10.4–40.1) and 3.0% (95% CI, 0.1–15.8%), 
respectively. Median response duration was 4.3 months in 
Arm A (range, 1.8–18.5 months) with three patients main-
taining response for 11.3, 15.6, and 18.5 months. The sin-
gle response in Arm B was short lived (1.9 months). On 
Arm A, seven patients continued therapy beyond progres-
sion per immune-related RECIST criteria for a mean of 

73 days (range, 30–166), and on Arm B, six patients for a 
mean of 73 days (range, 29–180).

At 12 and 24 months, 47.8% and 35.4% of the pa-
tients were alive in Arm A, and 38.4% and 28.8% in Arm 
B. At the time of data cutoff, 11 (31.4%) patients in Arm 
A and 10 (30.3%) patients in Arm B were still alive.

Safety
Serious adverse events were reported for 62.9% (95% CI, 
44.9–78.5) of patients in Arm A and 36.4% (95% CI, 
20.4–54.9) in Arm B (p  =  .05). Additionally, the me-
dian duration of treatment in Arm A was significantly 
longer compared to Arm B (6.1 vs. 2.7 months; p = .01). 
Treatment-related serious adverse events were reported in 

TABLE 1.  Baseline characteristics of treated population

Variable Total (N = 68) Arm A (N = 35) Arm B (N = 33) p

Age, years
Mean, median 61.0, 62.5 60.4, 62.0 61.6, 65.0 .63c

Range 20–80 20–80 34–78
Gender, No. (%)

Female 35 (51.5) 16 (45.7) 19 (57.6) .34a

Male 33 (48.5) 19 (54.3) 14 (42.4)
Disease extent, No. (%)

Locally advanced 7 (10.3) 3 (8.6) 4 (12.1) .63a

Metastatic 61 (89.7) 32 (91.4) 29 (87.9)
Tumor location, No. (%)

Gallbladder 14 (20.6) 7 (20.0) 7 (21.2)
Intrahepatic 42 (61.8) 21 (60.0) 21 (63.6) .94b

Extrahepatic, distal 9 (13.2) 5 (14.3) 4 (12.1)
Extrahepatic, hilar 3 (4.4) 2 (5.7) 1 (3.0)

Race, No. (%)
Caucasian 56 (82.4) 31 (88.6) 25 (75.7)
African American 8 (11.8) 4 (11.4) 4 (12.1) .25b

Asian 2 (2.9) 2 (6.1)
Multiple/not reported 2 (2.9) 2 (6.1)

Ethnicity, No. (%)
Hispanic or Latino 7 (10.3) 6 (17.1) 1 (3.0)
Not Hispanic 60 (88.2) 29 (82.9) 31 (94.0) .10b,d

Not reported 1 (1.5) 1 (3.0)
ECOG performance status, No. (%)

0 19 (27.9) 8 (22.9) 11 (33.3) .34a

1 49 (72.1) 27 (77.1) 22 (66.7)
CA 19–9 at baseline, U/ml

Median 211g 130 453g .54e

IQR 25.0–2040 21.1–2418 36.0–2040
Prior therapy reported, No. (%)

Surgery 18 (26.5) 13 (37.1) 5 (15.2) .040a

Embolization or ablation 8 (11.8) 4 (11.4) 4 (12.1) .99b

Radiation 7 (10.3) 3 (8.6) 4 (12.1) .71b

Chemotherapyf 9 (13.2) 6 (17.1) 3 (9.1) .33b

Any 22 (32.4) 14 (40.0) 8 (24.2) .17a

None 46 (67.6) 21 (60.0) 25 (75.8)

Abbreviations: CA 19–9, carbohydrate antigen 19–9; ECOG, Eastern Cooperative Oncology Group; IQR, interquartile range (25th–75th percentile).
aChi-square test.
bFisher exact test when cell frequencies below 5.
ct-test.
dTest excludes missing/not reported category.
eWilcoxon rank-sum test.
fFor localized disease as perioperative/adjuvant therapy.
gA total of 31 of 33 patients of Arm B had baseline values for CA19-9, two patients did not.
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Figure 2.  Kaplan–Meier analyses of (A) progression-free survival and (B) overall survival.

(A)

(B)
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13 patients of which 10 events were designated as related 
to immunotherapy, including diarrhea/colitis (N  =  4), 
hepatitis (N = 3), adrenal insufficiency (N = 1), encepha-
litis (N = 1), and vomiting (N = 1). Adverse events led to 
treatment discontinuation for two patients in Arm A and 
four patients in Arm B.

A total of 54 (79.4%) patients experienced a 
treatment-related adverse event (TRAE) of at least grade 
1 of which 31 (88.6%) patients were in Arm A and 23 
(69.7%) in Arm B. Overall, 34 (50%) patients experienced 
a grade 3 or higher TRAE (Table 2). In Arm A, the most 
common grade 3 or higher hematologic and nonhemato-
logic adverse events were neutropenia (34.3%) and fatigue 
(8.6%), respectively. In Arm B, there were no grade 3 or 
higher hematologic adverse events, and the most common 
nonhematologic adverse events were elevated transaminase 
(alanine or aspartate) levels (9.1% in Arm B). Immune-
related adverse events were not separately identified in the 
database.

DISCUSSION
This phase 2 multicenter trial randomized patients with 
advanced biliary cancer to first-line systemic therapy 
with nivolumab and combination chemotherapy or dual 
checkpoint inhibitor treatment with nivolumab and ip-
ilimumab. The observed PFS rates at 6 months of 59.4% 
and 21.2% in Arms A and B are insufficient to reject the 
null hypothesis and do not appear to represent an improve-
ment over standard therapy. Although Arm B was clearly 

inferior to the historical control, Arm A was similar in effi-
cacy to standard treatment with gemcitabine and cisplatin 
and there was no obvious concern for increased toxicity 
or differences in secondary outcomes with the addition of 
nivolumab to chemotherapy, including median survival or 
response rate.

Of interest, the observed OS rate at 2 years was 35.4% 
in Arm A with 11 patients alive at the time of data cutoff. In 
contrast, the likelihood of survival at 2 years with chemo-
therapy alone is estimated to be between 15%–22%.1,12,13 
More recently, the results of the phase 3 TOPAZ-1 trial 
reported a 2-year OS rate of 24.9% in the investigational 
arm of gemcitabine, cisplatin, and durvalumab com-
pared to 10.4% in the gemcitabine, cisplatin, and placebo 
arm.14 This improvement in the tail of the survival curve 
has been previously described in literature across multiple 
cancers15 and recognized by the value framework score by 
the American Society of Clinical Oncology,16 highlight-
ing a potential role of immunotherapy in biliary cancer in 
this subset. The increase in OS at 2 years in our trial is 
certainly limited by the small number of patients in the 
chemoimmunotherapy arm and may be due to selection 
bias introduced by trial participation at academic centers. 
Furthermore, patients with prolonged survival may also 
reflect the potential benefit from novel targeted thera-
pies post-trial, such as FGFR2 rearrangements and IDH1 
mutations.

A phase 1 trial of nivolumab in combination with 
gemcitabine and cisplatin in 30 Japanese patients with 
advanced BTC and no prior systemic treatment reported 
a median PFS and OS of 4.2 and 15.4 months, respec-
tively.17 Additionally, a phase 2 trial of durvalumab with 
gemcitabine and cisplatin in a similar patient population 
in South Korea reported a median PFS and OS of 11.0 
and 18.1 months, respectively, with a robust ORR of 
73.4%.18 Based on these encouraging data, there are on-
going multinational phase 3 randomized trials with gem-
citabine and cisplatin, with or without anti-PD1/PD-L1 
antibody, in patients with advanced biliary cancer.14,19 
The results of the phase 3 TOPAZ-1 trial reported a 
significant improvement in median OS to 12.8 months 
in the durvalumab containing arm as compared to 
11.5 months with chemotherapy alone (p  =  .021). 
Interestingly, the subgroup analysis of OS showed the 
improvement in survival was limited to Asia versus rest 
of the world, and to the Asian race versus non-Asian.14 
Our current trial with chemoimmunotherapy and dual 
immunotherapy is the first to be reported in advanced 
BTC in a US population. The apparent differences in 
the reported efficacy between trials is concerning for 

TABLE 2.  Treatment-related adverse events per 
patient at grade 3 or highera

Event

No. (%)

Arm A 
(N = 35) Arm B (N = 33)

All hematologic AEs
Neutropenia 12 (34.3) 0
Anemia 8 (22.9) 0
Leukopenia 4 (11.4) 0
Thrombocytopenia 3 (8.6) 0
Lymphopenia 2 (5.7) 0

Nonhematologic AEs in ≥5% 
patients
Fatigue 3 (8.6) 2 (6.1)
Elevated aspartate 

aminotransferase
2 (5.7) 3 (9.1)

Elevated alanine aminotransferase 2 (5.7) 3 (9.1)
Diarrhea 0 2 (6.1)
Colitis 0 2 (6.1)
Nausea 2 (5.7) 0

Abbreviation: AEs; adverse events.
aOnly the laboratory abnormalities that required protocol treatment to be modi-
fied or treatment to be rendered were required to be reported.
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benefit limited to a subset of patients. It is plausible that 
the benefit of anti-PD1/PD-L1 checkpoint inhibition is 
restricted to biliary cancers driven by chronic inflamma-
tion as compared to those related to FGFR2 transloca-
tions, IDH1/2 mutations, or as yet unknown genomic, 
immune microenvironment, or geographic differences 
in patient populations. Biomarker analyses, including 
genomic and transcriptomic analyses of the tumor and 
its immune microenvironment from our trial is pending, 
and similar analyses from other trials are needed to better 
identify patients with biliary cancer most likely to bene-
fit from chemoimmunotherapy.

Limitations
This randomized study is limited by the size of patient 
population as well as comparison of each arm to histori-
cal control. This trial, however, was a multi-institutional 
study conducted at six academic centers by experienced 
investigators. The trial completed accrual in 22 months 
and enrolled patients with no prior systemic therapy for 
advanced disease. It included unselected patients without 
pre-determined PD-L1 or combined prognostic score, or 
known mismatch repair, microsatellite analysis, or DNA 
damage repair mutations.

In conclusion, this study found that whereas chemo-
immunotherapy and dual immunotherapy in patients with 
advanced biliary cancer was generally well tolerated, neither 
treatment combination demonstrated an improvement in 
PFS rate, median PFS, OS, or response rate. Nevertheless, 
at least one third of the patients were alive at 2 years in the 
chemoimmunotherapy arm, and additional studies are on-
going to investigate this result, and importantly, evaluate bio-
markers predictive for benefit from this treatment regimen.
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