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Objective: We here evaluated the efficacy and safety of GCD for BTC in a German
multicenter real-world patient cohort.

Methods: Patients with BTC treated with GCD from 9 German centers were
included. Clinicopathological baseline parameters, overall survival (OS), response
rate and adverse events (AEs) were retrospectively analyzed. The prognostic impact
was determined by Kaplan-Meier analyses and Cox regression models.

Results: A total of 165 patients treated with GCD between 2021 and 2024 were
included in the study. Median OS and median progression-free survival were 14
months (95% Cl 10.3-17.7) and 8 months (95% CIl 6.8-9.2), respectively. The best
overall response rate was 28.5% and disease control rate was 65.5%. While extra-
hepatic and intrahepatic BTC showed similar outcomes, mOS was significantly
shorter in patients with gall bladder cancer (GB-CA) with 9 months (95% Cl 5.5-
12.4; p = 0.02). In univariate analyses age >70 years, Eastern Cooperative Oncology
Group (ECOG) performance status (PS) >1, status post cholecystectomy, GB-CA and
high baseline CRP values were significantly associated with OS. ECOG PS > 1 and
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INTRODUCTION

Biliary tract cancer (BTC) represents the second-most common pri-
mary liver cancer. BTCs comprise a highly heterogenous group of
tumors that are classified by anatomic localization into intrahepatic
cholangiocarcinoma (iCCA), extrahepatic cholangiocarcinomas
(eCCAs) as well as gallbladder cancer (GB-CA).>?

Despite the recent progress in loco-regional and systemic thera-
pies, oncological resection remains the only curative approach for
patients with BTCs. However, recurrence rates are high, limiting the
overall clinical outcome of affected patients. In patients with irre-
sectable recurrence and/or advanced-stage of disease, systemic
treatment is the therapy of choice.® For more than a decade, chemo-
therapy with gemcitabine and cisplatin represented the standard in
first-line treatment based on the results of the phase 3 ABC-02 trial.*
Intensified chemotherapy regimens with mFOLFIRINOX or addition of
nab-paclitaxel to gemcitabine and cisplatin did not result in a statisti-
cally significant improvement of mOS and mPFS in unselected patients
with BTC in clinical trials in comparison to gemcitabine and cisplatin
alone.>® Moreover, triple chemotherapy resulted in higher rates of
treatment-related adverse events (TRAE). In contrast, adding immu-
notherapy with the novel checkpoint inhibitor durvalumab to gemci-
tabine and cisplatin significantly increased the outcome of patients
with BTC as recently shown within the TOPAZ-1 study.” This double-
blinded, placebo-controlled, phase 3 trial included 685 patients with
locally advanced or metastatic BTC, who received up to 8 cycles of
combined immuno-chemotherapy followed by a durvalumab or pla-
cebo maintenance therapy every 4 weeks until clinical or imaging-
based disease progression or until unacceptable toxicity. Results of
the study demonstrated a significantly improved mOS of 12.8 months
in comparison to 11.5 month with chemotherapy alone (HR = 0.80;
95% Cl = 0.66-0.97; p = 0.021) and a significantly improved median
progression-free survival (mPFS) of 7.2 months in comparison to
5.7 months with chemotherapy alone (HR = 0.75; 95% Cl = 0.63-0.89;
p = 0.001). The safety profile did not differ between treatment arms.
The European Medical Agency (EMA) approved the use of durvalumab

GB-CA remained independent prognostic factors for OS in multivariable cox
regression analysis. AEs have been reported in 130 patients (78.8%), including 149
grade 3-4 AEs (25.5%). One patient died of severe infectious pneumonia. Immune-
related (ir)AEs occurred in 17 patients (10.3%), including 9 grade 3-4 irAEs (2.2%),
which led to treatment interruption in 4 patients.

Conclusions: Immuno-chemotherapy in patients with BTC was feasible, effective
and safe in a real-life scenario. Our results were comparable to the phase 3 clinical
trial results (TOPAZ-1). Reduced efficacy was noted in patients with GB-CA and/or

a reduced performance status that warrants further investigation.

biliary tract cancers, check-point inhibition, cholangiocarcinoma, cisplatin, durvalumab,
gemcitabine, immuno-chemotherapy, programmed death-ligand 1 inhibitor

Key summary

Summarize the established knowledge on this subject
Biliary tract cancers comprise a highly heterogenous
group of tumors that are mainly classified by their
anatomic localization.

Following positive results from the TOPAZ-1 trial
immuno-chemotherapy of gemcitabine, cisplatin and
durvalumab is the new standard of care for unselected
patients with advanced or recurrent biliary tract cancers.
Results of the TOPAZ-1 trial generally demonstrated
consistent benefit for immuno-chemotherapy across all

subgroup analyses.

What are the significant and/or new findings of this study?
Immuno-chemotherapy in patients with biliary tract
cancer was feasible, effective and safe in a real-life
scenario.

Patients with a reduced performance status and/or gall
bladder cancer had a significantly worse outcome.

The rate of immune-related adverse events did not differ
in patients with immune-related disorders.

in combination with gemcitabine and cisplatin as first-line treatment
for advanced BTC in December 2022. Real-world data on the use of
novel immuno-chemotherapy combinations in BTC is limited. An early
access program in lItaly including 145 patients with advanced BTC
mostly confirmed results achieved in the TOPAZ-1 trial, but especially
data on subgroups and independent prognostic factors are scarce.?
Here we comprehensively evaluate the efficacy and safety of gemci-
tabine, cisplatin and durvalumab (GCD) in a large real-world cohort of
165 patients with BTCs from 9 German academic centers. We thor-

oughly describe the treatment course of GCD in current clinical
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management. Our results demonstrate the safe and efficient use of
GCD in various patients with BTC. However, we note differential
outcomes in patients with a reduced performance status and/or
GB-CA.

METHODS
Study cohort and study design

Patients with advanced or metastatic BTCs including intrahepatic,
perihilar and distal CCAs as well as GB-CA, treated with gemcitabine,
cisplatin and durvalumab were included in this retrospective multi-
center study. Patient data from nine German academic centers were
evaluated for baseline demographic data, history of the disease,
treatment course, radiological results, and histological and molecular
pathological reports. Available laboratory values for bilirubin, albu-
min, C-reactive protein (CRP) and carbohydrate-antigen 19-9 (CA19-
9) prior treatment were documented. The primary endpoint was
overall survival. Secondary endpoints were PFS, response rates and
safety. The study was approved by the local ethics committee as well
as the ethics committees of the individual centers for retrospective
analyses of clinical data. The study was conducted following the
STROBE cohort checklist and the European Society for Medical
Oncology (ESMO) Guidance for Reporting Oncology Real-World
Evidence (GROW).?0*

Treatment and study assessments

Durvalumab was administered intravenously at a fixed dose of
1500 mg on day 1 of a 21-day cycle in combination with gemcitabine
(1000 mg/m?) and cisplatin (25 mg/m?), which were administered on
days 1 and 8 of each cycle. Patients treated per the TOPAZ-1 pro-
tocol received durvalumab monotherapy every 4 weeks until clinical
or imaging disease progression or until unacceptable toxicity after
completion of up to 8 cycles of combined immuno-chemotherapy.
Treatment application or dose modifications were defined by local
standards. Median duration of treatment was defined as the time
from the first administration until the last documented administra-
tion. Patients still receiving treatment at the data cutoff were
censored.

OS was analyzed from the start of GCD treatment until last follow
up or death. PFS was analyzed from the start of GCD treatment until
last follow-up or progression or death, whichever occurred first. Pa-
tients with at least one follow-up imaging assessment were evaluable
for radiological response. Radiological response was evaluated by
computed tomography (CT) or magnetic resonance imaging (MRI) and
defined as complete response (CR), partial response (PR), stable dis-
ease (SD), or progressive disease (PD) by local investigators. Adverse
events (AEs) were graded according to the National Cancer Institute
Common Terminology Criteria for Adverse Events, version 5.0.

Statistical analysis

Statistical analyses were performed using SPSS 29.0.2.0 (SPSS Inc.).
Categorical and continuous data were expressed as numbers with
percentages and median with the interquartile range (IQR), respec-
tively. Differences between categorical variables were calculated
using Pearson's Chi-square test. Survival was estimated using the
Kaplan-Meier method and medians were compared using the log
rank (Mantel-Cox) test. Survival data were reported as median
values in months, with a 95% confidence interval (Cl). Univariate and
multivariate analyses were conducted using Cox regression models
to identify prognostic factors for OS. Variables with a p value < 0.05
in univariate analyses were considered for multivariate analysis.
Hazard ratios (HR) were reported with a 95% confidence interval
(CI). Differences between categorical variables were calculated using
Pearson's Chi-square test. A p value < 0.05 was considered

significant.

RESULTS
Study population

A total of 165 patients with BTC treated with GCD between 2021 and
2024 were included in the study. Clinicopathological baseline data are
summarized in Table 1. The median age of the study population was
63 years (25-75 IQR, 56-68) with a median BMI of 24 kg/m? (25-75
IQR, 22-29) including 86 (51.5%) male and 79 (47.9%) female patients.
The most common type of BTC was iCCA (60.6%) followed by eCCA
(28.5%) including pCCA (20%) and dCCA (8.5%), and GB-CA (10.9%).
Tumor grading was reported for 102 patients (61.8%) with a G1/2/3
grades of 2.4%, 39.4% and 20%, respectively. Molecular profiling was
performed in 140 patients by local molecular-pathological assess-
ments (85%), detecting molecular alterations in 108 patients (65%)
(Table 1). Although clinicopathological baseline and treatment pa-
rameters did not significantly differ between anatomic types of BTC,
their molecular profiles were significantly different. The main alter-
ations in iCCAs were FGFR2 alterations (16%) and IDH1 or 2 muta-
tions (16%) and in eCCAs KRAS (43%) and TP53 (35%). In GB-CAs,
alterations occurred mainly in TP53 (46.7%) and Her2 (13.3%),
respectively (Table S1).

Frequent comorbidities and/or risk factors for BTC were dia-
betes mellitus (15.1%), cholelithiasis (11.5%), and chronic liver dis-
eases (CLD; 14%) including 11 patients with liver cirrhosis (6.6%), 10
patients with chronic viral hepatitis B or C infection (6%) and 9 pa-
tients with metabolic-dysfunction associated steatotic liver disease/
steatohepatitis (MASLD/MASH: 5.5%). The major underlying etiol-
ogies of liver cirrhosis were chronic viral hepatitis B or C in 5 patients
and MASLD/MASH in 2 patients. Hepatic function was preserved in
the majority of patients of our real-world cohort with an albumin-
bilirubin (ALBI) grade of 1 in 52.7%, 2 in 17.6% and 3 in 3.6% of
the patients. Patients with liver cirrhosis had mainly a Child-Pugh
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TABLE 1 Clinicopathological baseline and treatment parameters.

Total
Sex
Male
Female
Age
BMI
CCA type
iCCA
eCCA
GB-CA
Tumor grading
1
2
3
Molecular alterations
MSI
FGFR2 alterations (mutation or Fusion/Re-Arrangements)
IDH1 or 2
KRAS
BRAF
PIK3CA
TP53
Her2 alterations
BRCA1/2
ERBB2
Others (n < 1)
Comorbidities/risk factors
Cholelithiasis
Autoimmune-disease
Diabetes mellitus
Chronic liver disease:
Viral Hepatitis B or C
MASLD/MASH
Liver cirrhosis
Cholecystectomy
Yes
No

ECOG*®

N (%)
Median (25-75 percentile)

165 (100)

86 (51.5)
79 (47.9)
63 (56-68)
24 (22-29)

100 (60.6)
47 (28.5)
18 (10.9)

4 (2.4)
65 (39.4)
33 (20.0)

5(3.0)
13 (7.8)
13(7.8)
28 (16.9)

8 (4.8)

6 (3.6)
32 (19.4)

8 (4.8)

7 (4.2)

5(3.0)

5(3.0)

19 (11.5)
13 (7.8)
25 (15.1)
23 (13.9)
10 (6.0)
9 (5.5)
11 (6.6)

59 (35.8)
104 (63.0)

98 (59.4)
53 (32.1)
6 (3.6)

(Continues)
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TABLE 1 (Continued)

Distant Metastases®
Yes
No
Prior resection
Prior neoadjuvant treatment
Prior adjuvant treatment
First-line GCD treatment
Yes
No
Time under treatment (month)
Further systemic treatments
Second-line
Third-line
Further lines
Targeted treatments
CA 19-9
High
Low
CRP
High
Low
ALBI-score
1
2
3
Bilirubin
<25 ULN

>25 ULN

N (%)
Median (25-75 percentile)

113 (67.9)
52 (31.5)
53 (32.1)

6 (3.6)
34 (20.6)

134 (81.2)
31 (18.7)
4 (2-7)

62 (37.6)
17 (10.3)
5 (3.0
16 (9.7)

71 (43.0)
72 (43.6)

66 (40.0)
66 (40.0)

87 (52.7)
29 (17.6)
6 (3.6)

156 (94.5)
9 (5.5)

Abbreviations: ALBI, Albumin Bilirubin; CA19-9, carbohydrate antigen 19-9; CRP, C-reactive protein; dCCA, distant cholangiocellular carcinoma; ECOG,
Eastern Cooperative Oncology Group; GB-CA, gall bladder cancer; GCD, Gemcitabine, Cisplatin, Durvalumab; iCCA, intrahepatic cholangiocellular
carcinoma; MASLD/MASH, metabolic dysfunction-associated steatotic liver disease/metabolic associated steatohepatitis; pCCA, perihilar

cholangiocellular carcinoma; ULN, upper limit normal.
PECOG at start GCD.
bDistant metastases at start of systemic treatment.

score A 5-6 (n = 10). The cohort included one patient with a Child-
Pugh class B 9. Complications of liver cirrhosis were present in 6
patients, including mild ascites (n = 3) and presence of esophageal
varices (n = 3). None of these patients suffered from hepatic
encephalopathy.

Concomitant autoimmune diseases were present in 13 patients
(7.8%), including primary sclerosing cholangitis (n = 3), chronic in-

flammatory bowel disease (n = 6) treated with mesalazine (n = 3) or

low-dose prednisolone (5 mg; n = 1), and rheumatic diseases (n = 4)
treated with leflunomide (n = 1) or secukinumab (n = 1).

Patients were catagorized into low and high by the median for
further analyses. The tumor marker, CA19-9, was reported in 143
patients (86.6%) with a median of 39 kU/I and a CRP value was avail-
able in 132 patients (80%) with a median of 19,7 mg/L prior to treat-
ment with GCD. Hyperbilirubinemia of >2.5 upper limit normal (ULN)

was present in 9 patients.
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Prior and consecutive treatments

Treatment parameters are summarized in Table 1. Overall, prior
resection in curative attempt had been performed in 53 patients
(32.1%) with adjuvant treatment in 34 patients (20.6%). Neoadjuvant
treatment was administered in cases of locally advanced stage or in a
study setting in 3.6% of patients including one patient, who received
GCD in a neoadjuvant setting and who was re-exposed at the time of
recurrence.

In total, 61 patients (37.6%) received a consecutive treatment
after first-line systemic treatment, 17 patients (10.3%) received a
third-line and 5 patients (3%) received more than three systemic
treatment lines. Targeted treatments were given in 16 patients
(9.7%) most commonly in iCCA (87.5%; iCCA (n = 14); pCCA (n = 1);
GB-CA (n = 1)) as second-line (n = 6), third-line (n = 4) or later line
(n = 6) of treatment. Inhibitors of FGFR2 (n = 6) and IDH1 (n = 4)

were most frequently used.

GCD treatment

The majority of patients (n = 134; 81.2%) received GCD treatment as
first-line systemic treatment; the minority (n = 31; 18.8%) received
chemotherapy only (Table 1). Most commonly, gemcitabine, cisplatin,
was applied by adding durvalumab during the treatment course after
approval by the EMA. In total, 37 patients received GCD treatment
before official approval under off-label conditions. These patients had
less commonly a chronic liver cirrhosis/cholelithiasis and higher CA19-
9 as well as lower CRP levels prior to treatment (Table S2).

Distant metastases were detected in 113 patients (67.9%) at the
start of systemic treatment. The performance status of patients at the
start of GCD treatment was sufficient with an ECOG of 0in 59.4%, 1 in
32.1% and 2 in 3.6% of the patients.

The median duration of GCD treatment was 4 months (25-75 IQR,
2-7). Overall, 49 patients completed 8 cycles of combined immuno-
chemotherapy, of which 33 patients (20%) received durvalumab
maintenance treatment every four weeks until clinical or imaging
proven disease progression in alignment with the TOPAZ-1 study. In
total, 116 patients (70.3%) were not treated per TOPAZ-1 protocol: 12
patients (7.2%) received more than 8 cycles of immuno-chemotherapy
and 104 patients (63.0%) received less than 8 cycles of combined
immuno-chemotherapy. Of those 116 patients, durvalumab mainte-
nance treatment was performed in 20 patients (12.1%). In total, 36
patients, who received less than 8 cycles of combined immuno-
chemotherapy, were still on treatment at the time of data cut. In 71
patients, treatment was either completely stopped or chemotherapy
was stopped only due to progression at the time of first staging (n = 33),
toxicity to chemotherapy (n = 14), death (n = 13), patient wishes (n = 5)
or other reasons (n = 6). A re-challenge of gemcitabine and cisplatin
under durvalumab maintenance treatment was performed in 5 pa-
tients due to disease progression. Re-challenge was stopped in 2 pa-
tients due to toxicity and/or progression; 3 patients had ongoing
treatment at the time of data cut.

Safety

Overall, 419 AEs were reported in 130 patients (78.8%), including
269 grade 1-2 AEs (64.2%) and 149 grade 3-4 AEs (25.5%; Table 2).
One patient died of severe infectious pneumonia. The most common
AEs were thrombopenia (27.9%), neutropenia (26.1%), anemia
(25.5%), nausea (18.8%), infections (15.8%) and fatigue (13.3%;
Figure S1). Immune-related (ir)AEs occurred in 17 patients (10.3%),
including 12 grade 1-2 irAEs (2.9%) and 9 grade 3-4 irAEs (2.2%).
The most common irAEs were ir-hepatitis (3.0%) and ir-dermatitis
(2.4%; Figure 1). Treatment was discontinued due to AEs in 14 pa-
tients, including 4 patients with severe irAEs such as ir-hepatitis

(n = 2), ir-diabetes mellitus (n = 1) and ir-encephalitis (n = 1).

TABLE 2 Adverse events (AE) under treatment with
Gemcitabine, Cisplatin, Durvalumab.

N (%)

AE

Total 419 (100)

Immune-related 21 (5.0)
Grade 1-2

Total 269 (64.2)

Immune-related 12 (2.9)
Grade 3-4

Total 149 (35.5)

Immune-related 9 (2.2)
Grade 5

Total 1(0.2)

Immune-related 0 (0)
AE resulting in EOT

Total 14 (3.4)

Immune-related 4 (0.9)

Abbreviation: EOT, end of treatment.

Immune-Related Adverse Events

Hepatitis
Dermatitis
Pruritus
Thyreoiditis
Colitis
Arthritis
Encephalitis
Autoimmune Diabetes
Nepbhritis
Thrombopenia
0

2 3
Total (%)

-

FIGURE 1 Most common immune-related adverse events.
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In patients with chronic liver disease, the safety profile was
comparable to the main cohort (Table S3). Two patients with liver
cirrhosis Child-Pugh A 6 and B 9 stopped treatment due to decom-
pensation in the context of an infection and one due to ir-hepatitis
grade 3-4. In patients with a significant hyperbilirubinemia, chol-
angitis grade-4 occurred in 4 patients. None of the affected patients
had to permanently discontinue treatment. The cohort also included
13 patients with autoimmune diseases including co-morbidity of
primary sclerosing cholangitis (n = 3), chronic inflammatory bowel
disease (n = 6) treated with mesalazine (n = 3) or low-dose pred-
nisolone (5 mg; n = 1), and rheumatic diseases (n = 4) treated with
leflunomide (n = 1) or secukinumab (n = 1). Of those, only one patient
discontinued treatment due to an immune-related adverse event,

which was ir-hepatitis grade 4 (Table S3).

Response

Median follow-up was 9 months (95% Cl 7.6-10.4). In total, 51 patients
died at the time of data-cut. First staging was available in 142 patients
with ORR of 26%, including 4 (2.4%) CR and 39 (23.6) PR. SD was re-
ported in 38.8% with a DCR of 64.8%. Thirty five patients (21.2%) had
PD at first staging. Results of the reported best overall response were
similar to first staging and are summarized in Table 3. Patients, who
received GCD as first-line systemic treatment (n = 134) displayed an
ORR of 31% and DCR of 67%, which was significantly better in com-
parison to patients, who received GCD as a second or later-line sys-
temic treatment (Table S4). Response assessment under durvalumab
maintenance treatment was reported in 39 patients with a best ORR of
11.4% and a DCR of 45.5% (Table 3). Response was not significantly
different in patients with irAEs (n = 17; 10.3%) in comparison to pa-
tients without irAEs (Table S5).

Survival

Median OS of the study cohort was 14 months (95% CI 10.3-17.7)
and median PFS was 8 months (95% Cl 6.8-9.2; Figure 2 a,b). Median

TABLE 3 Response to treatment.

First staging Best response

N (%) N (%)

Total 165 (100) 165 (100)
ORR 43 (26.0) 47 (28.5)

CR 4(2.4) 4(2.4)

PR 39 (23.6) 43 (26.1)
SD 64 (38.8) 61 (37.0)
DCR 107 (64.8) 108 (65.5)
PD 35 (21.2) 33 (20.0)

OS of patients who received GCD as first-line systemic treatment
(n = 134) was also 14 months (95% Cl 11.1-16.9) and median PFS
was 8 months (95% Cl 6.8-9.2). No significant differences were
observed between patients who received GCD as a later-line sys-
temic treatment (Figure 2c,d).

We further analyzed outcome with regard to the treatment course
for patients without noticeable progression at the time of first staging:
Interestingly, patients who completed 8 cycles of combined immuno-
chemotherapy in alignment with the TOPAZ-1 study protocol
(n = 49) showed a similar outcome compared to patients who received
more than 8 cycles of combined immuno-chemotherapy (n = 12).
However, survival was significantly shorter in patients, who received
less than 8 cycles of combined immuno-chemotherapy without
noticeable progression at the time of first staging (n = 71,
Figure S2A,B).

Furthermore, we analyzed special subgroups of patients with
BTC and detected that the occurrence of irAEs was associated with a
trend to better outcome with a mOS not reached versus 12 months
(95% Cl 9.3-14.7; p = 0.35) and mPFS of 11 months (95% CI| 3.4-
18.5) versus 8 months (95% ClI 7.1-8.9; p = 0.401; Figure S2C,D).
Overall, mOS and mPFS in patients with chronic liver diseases,
hyperbilirubinemia or autoimmune diseases were similar to the rest
of patient cohort (Figure S3A-F).

In univariate cox regression analyses age (>70 vs. <70 years: HR
2.6; 95% Cl 1.4-4.6; p = 0.002), performance status (ECOG 0 vs. >1:
HR 0.4; 95% Cl 0.2-0.7; p = 0.001), status post cholecystectomy (yes
vs. no: HR 0.5; 95% Cl 0.3-0.9; p = 0.028), GB-CA (GB-CA vs. other
BTCs: HR 2.4; 95% Cl 1.2-4.6; p = 0.012) and a high pretreatment
CRP value (high vs. low divided by the median: HR 1.9; 95% Cl 1.0-
3.5; p = 0.038) were significantly associated with OS (Table 4). Per-
formance status (ECOG 0 vs. >1: HR 0.4; 95% CI 0.2-0.9; p = 0.022)
and GB-CA (GB-CA vs. other BTCs: HR 2.6; 95% Cl 1.1-5.9;
p = 0.029) remained independent prognostic factors for OS in
multivariate cox regression analysis.

Survival was significantly shorter for patients with GB-CA with a
median OS of 9 months (95% Cl 5.5-12.4; p = 0.02) in comparison to
patients with iCCAs and/or eCCAs (mOS not reached; Figure 3a). The
mPFS for patients with GB-CA was 6 months (95% Cl 4.6-7.4), for

Best response 1L GCD? Best response durva mono

N (%) N (%)
134 (100) 53 (100)
42 (31) 6 (11.4)
3(2) 3(5.7)
39 (29) 3(5.7)
48 (36) 18 (34.0)
90 (67) 24 (45.4)
21 (16) 15 (28.3)

Abbreviations: CR, complete response; DCR, disease control rate; ORR, overall response rate; PD, progressive disease; PR, partial response; SD, stable

disease.
2Patients, who received GCD as first-line (1L) systemic treatment.
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FIGURE 2 Overall and progression-free survival of patients with biliary tract cancers. (a) Cumulative overall survival estimates to death
from the start of GCD treatment. (b) Cumulative progression-free survival estimates to progression from start of GCD treatment.

(c) Cumulative overall survival estimates to death from start of GCD treatment stratified to treatment line. (d) Cumulative progression-free
survival estimates to progression from start of GCD treatment stratified to treatment line.

patients with iCCA 7 months (95% Cl 5.8-8.1; ns), and for patients
with eCCAs 13 months (95% CI 10.5-15.5; p = 0.015; Figure 3b).

DISCUSSION

Here we evaluated the efficacy and safety of the immuno-
chemotherapy GCD in patients with BTCs. This combination was
approved by the EMA in 2022 based on positive results of the phase
3 TOPAZ-1 study with significant improvement of mOS of
12.8 months (HR = 0.80; 95% Cl 0.66-0.97; p = 0.021) and mPFS of
7.2 months in comparison to chemotherapy alone (HR = 0.75; 95% CI
0.63-0.89; p = 0.001).” Immuno-chemotherapy is now considered a
new standard of care in the first-line setting for unselected patients
with BTC.

In the present study, we confirmed significant benefits of immuno-
chemotherapy in a real-life setting. Overall, mOS reached even
14 months (95% CI 10.3-17.7) and mPFS 8 months (95% Cl 6.8-9.2).
ORR of 28.5% was comparable to 26.7% in the TOPAZ-1 trial. Most
patients (81.2%) received GCD treatment as first-line systemic treat-
ment. Those patients had significantly better ORR compared to pa-
tients receiving GCD treatment as a further line of systemic treatment
supporting its upfront use. In total, 49 patients completed 8 cycles of
combined immuno-chemotherapy, of which 33 patients (20%) received

durvalumab maintenance treatment every four weeks until clinical or
imaging proven disease progression in alignment with the TOPAZ-1
study. Interestingly, outcome was not different compared to patients,
who received more than 8 cycles of combined immuno-chemotherapy,
but significantly better when compared to patients who received less
than 8 cycles of combined immuno-chemotherapy. Recently, pem-
brolizumab in combination with GC has been approved for first-line
treatment of BTC based on results of the KEYNOTE-966 trial.* This
phase Ill study demonstrated superiority over gemcitabine and
cisplatin alone and the combination of pembrolizumab to GC has also
been approved for first-line treatment. Besides using a different check-
point inhibitor, one important difference between the TOPAZ-1 and
KEYNOTE-966 trials is that in the latter, only cisplatin was stopped
after 8 cycles of combined immuno-chemotherapy. The duration of
gemcitabine was not limited, whereas in the TOPAZ-1 trial, both,
cisplatin and gemcitabine, were stopped after 8 cycles.”*? Our results
indicate that a maintenance treatment with durvalumab after 8 cycles
of combined treatment did not affect clinical outcome. Furthermore, a
prolonged chemotherapy for more than 8 cycles did not result in better
survival rates in patients with BTCs (Figure S2A,B). Importantly, pa-
tients who did not complete 8 cycles of combined treatment displayed
a significantly reduced mOS.

On the one hand, this result could indicate the necessity for an
adequate induction therapy. On the other hand, it could reflect a
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TABLE 4 Univariable and multivariable cox regression analyses of prognostic factors for overall survival.

d ‘6 ‘¥20T ‘v1¥90S0T

Univariable Multivariable
HR (95% ClI) p value HR (95% ClI) p value

Sex, male versus female 1.5 (0.9-2.7) 0.140
Age, >70 versus <70 2.6 (1.4—4.6) 0.002 1.7 (0.9-3.5) 0.119
ECOG,” 0 versus >1 0.4 (0.1-0.7) 0.001 0.4 (0.2—0.9) 0.022
UICC, stage 4 versus stage 1-3 2.7 (1.4-5.1) 0.003
Distant metastases,® yes versus no 1.8 (0.9-3.6) 0.080
Cholecystectomy, yes versus no 0.5 (0.3—0.9) 0.028 0.7 (0.3-1.5) 0.690
Risk factor liver cirrhosis, yes versus no 0.9 (0.2-3.9) 0.942
Risk factor diabetes, yes versus no 1.6 (0.8-3.3) 0.162
Risk factor MASLD/MASH, yes versus no 1.0 (0.3-3.2) 0.995
Risk factor viral hepatitis B or C, yes versus no 0.9 (0.2-3.6) 0.868
Risk factor cholelithiasis 0.9 (0.4-2.1) 0.883
Type, iCCA versus other BTCs 0.6 (0.3-1.0) 0.061
Type, eCCA versus other BTCs 1.1 (0.6-1.9) 0.787
Type, GB-CA versus other BTCs 2.4 (1.2—-4.6) 0.012 2.6 (1.1-5.9) 0.029
Tumor grading, G3 versus G1/G2 1.0 (0.4-2.4) 0.997
Therapy line GCD, 1st versus later line 1.1 (0.6-1.9) 0.804
TOPAZ-1 therapy protocol, yes versus no 1.1 (0.6-1.9) 0.812
Immune-related AE, yes versus no 0.7 (0.3-1.7) 0.375
Neutrophil-to-lymphocyte ratio, >3 versus <3 2.1 (0.8-5.8) 0.137
CRP, high versus low 1.9 (1.0-3.5) 0.038 1.5 (0.7-2.9) 0.227
CA19-9, high versus low 1.4 (0.8-2.6) 0.230
ALBI-score, 1 versus >1 0.6 (0.3-1.2) 0.165
Bilirubin, <2.5 versus >2.5 ULN 0.7 (0.2-2.9) 0.608
Targetable molecular alteration, yes versus no 0.6 (0.3-1.2) 0.127
Molecular alteration, yes versus no

MSI 0.1 (0.0-29) 0.351

FGFR2-alterations (mutation or Fusion/Re-Arrangements) 0.5 (0.1-2.1) 0.336

IDH1 or 2 0.5 (0.2-1.6) 0.259

KRAS 1.3 (0.6-2.5) 0.510

BRAF 0.9 (0.2-3.8) 0.905

PIK3CA 0.8 (0.2-3.3) 0.744

TP53 1.2 (0.6-2.3) 0.671

Her 2 alterations 2.6 (0.7-11.3) 0.196

BRCA1/2 0.1 (0.0-25) 0.339

ERBB2 3.5 (0.8-14.9) 0.091

Note: Bold means significant finding.

Abbreviations: AE, adverse event; ALBI, Albumin Bilirubin; BTC, biliary tract cancer; CA19-9, carbohydrate antigen 19-9; CRP, C-reactive protein;
ECOG, Eastern Cooperative Oncology Group; GB-CA, gall bladder cancer; GCD, Gemcitabine, Cisplatin, Durvalumab; MASLD/MASH, metabolic
dysfunction-associated steatotic liver disease/metabolic associated steatohepatitis.

2ECOG at start of GCD.

PDistant metastases at the start of of systemic treatment.
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FIGURE 3 Overall and progression-free survival of patients with biliary tract cancers. (a) Cumulative overall survival estimates to death
from start of GCD treatment stratified to CCA-type. (b) Cumulative progression-free survival estimates to progression from start of GCD

treatment stratified to CCA-type.

subgroup of patients with innate chemoresistance and therefore
worse prognosis who stopped immunochemotherapy before
completing 8 cycles due to lack of efficiency. We acknowledge that
our data has certain limitations due to short follow-ups and its
retrospective design. However, our results confirm that maintenance
with durvalumab alone after 8 cycles of combined immuno-
chemotherapy is both feasible and effective.

In total, 61 patients (37.6%) received one or more regimens of
subsequent anticancer therapy after discontinuation of first-line
treatment, which is consistent with the rate of 42.5% reported in
the TOPAZ-1 trial. Targeted treatments were applied in 16 patients
(9.7%) mainly in iCCA (87.5%) using inhibitors for FGFR2 alterations
and IDH1 mutations. This reflects current achievements in the field
of precision medicine for patients with iCCAs made by deep
sequencing approaches.>3-1°

Interestingly, we demonstrated that a reduced ECOG PS of >1
and/or GB-CA were independent prognostic factors for OS in uni- and
multivariate cox regression analyses. While a reduced ECOG PS is a
well-known negative prognostic factor for patients with advanced BTC

as described previously,®¢

we describe for the first-time a signifi-
cantly different outcome of patients with regard to their anatomical
subtype. Despite the limited number of patients, mOS of GB-CA only
reached 9 months and was thus significantly shorter than BTCs of
other locations (95% Cl 5.5-12.4; p =0.02; Figure 3a). This observation
is in contrast to results of the TOPAZ-1 trial that generally demon-
strated consistent benefit for immuno-chemotherapy across all sub-
group analyses. In this context, results of the SWOG 1815 phase 3
clinical trial investigating an intensified treatment regimen adding nab-
paclitaxel to gemcitabine and cisplatin (GAP) comparing efficacy and
safety to GC alone, are of particular importance.® The study included
441 patients with 67% iCCA, 17% eCCA, and 16% GB-CA. Results did
not demonstrate a significant benefit of intensified chemotherapy for
unselected patients with BTC in comparison to GC alone with a mOS of
14 versus 12.7 months (HR 0.93, 95% CI1 0.74-1.19, p = 0.58), mPFS of
8.2 versus 6.4 months (HR 0.92, 95% C1 0.72-1.16, p = 0.47), and ORR

of 34% versus 25% (p = 0.11). However, exploratory analyses
described a mOS of 17.0 months for patients with GB-CA (HR 0.74,
95% Cl 0.41-1.35, p = 0.33) treated with GAP in comparison to
9.3 months in the control arm as well as a significantly better ORR of
50% versus 24% (p = 0.09). Therefore, future studies should investi-
gate if patients with GB-CA might have a favorable clinical outcome in
response to an intensified chemotherapy regimen.

Interestingly, while clinicopathological baseline and treatment
parameters as well as safety profile were comparable between
anatomic CCA types of our cohort, we observed significant differ-
ences only in terms of their mutational profiles (Table S1). Detected
molecular profiles match the known distribution of molecular alter-
ations including FGFR2 alterations (16%) and IDH1 or 2 mutations
(16%) in iCCA, KRAS (43%) and TP53 (35%) in eCCAs as well as Her2
(13.3%) in GB-CAs among others.'”"*? In the TOPAZ-1 trial, a
consistent benefit for immuno-chemotherapy across genetically
altered tumors has been reported.7 However, in other studies, mo-
lecular subtypes have been linked to overall survival and response to
immune-therapy.2®2? In fact, Rimini et al. revealed that different
genomic cluster impact response in BTC treated with GCD.??
Although the sample size was low in the study (n = 51) and further
validation on larger and external cohorts are needed, the study
supports the idea that genomic background of BTCs might impact
efficacy and outcome to immuno-chemotherapy.

In total, patients in our cohort had less AEs (78.8%) including less
grade 3-4 AEs (25.5%) in comparison to 99.4% total AEs and 75.7%
grade 3-4 AEs in the TOPAZ-1 trial. Notably, these differences might
be attributable to its retrospective nature as well as to the shorter
follow-up in the present study. Consistent with the results of the
TOPAZ-1 trial, most common AEs were mainly related to chemo-
therapy including cytopenia and nausea. IrAEs occurred only in 10.3%
of patients including 2.2% grade 3-4 irAEs. Similar rates have been
described in the TOPAZ-1 trial with 12.7% irAEs including 2.4% grade
3-4irAEs. Specific subgroups are commonly underrepresented in high
selected populations of clinical trials. The TOPAZ-1 trial did not include
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patients with chronic liver diseases with reduced liver function, pa-
tients with significant hyperbilirubinemia (>2.5 ULN) and/or patients
with immune-related diseases and/or significant immune-suppressive
treatments. In our real-world cohort, we included 23 patients with
chronic liver diseases (including 10 patients with chronic viral hepatitis
B or C and 11 patients with liver cirrhosis), 9 patients with significant
hyperbilirubinemia and 13 patients with autoimmune disease and/or
immunosuppressive medication. We demonstrate that these sub-
groups harbor similar outcomes and safety profiles compared to the
rest of the patient cohort (Figure S3A-F, Table S3). Although overall
rates of AEs might be underestimated in retrospective studies in
comparison to prospective randomized trials, events of treatment
discontinuation due to AEs are reliable safety markers in real-world
cohort studies. In the present study, treatment was discontinued due
to AEs in 14 patients (8.4%), including only 4 patients (2.4%) with se-
vere irAEs (Table 2). In the special subgroups, only three patients with
CLD discontinued treatment due to hepatic decompensation in the
context of an infection (n = 2) or due to ir-hepatitis grade 3-4 (n=1). In
patients with significant hyperbilirubinemia, cholangitis grade-4
occurred frequently (n = 4), but none of those patients had to perma-
nently discontinue treatment. In patients with concomitant autoim-
mune disease, only one patient had to stop treatment because of an ir-
hepatitis grade 3-4 (Table S3). In the TOPAZ-1 trial, 44 patients (13%)
discontinued treatment due to AEs, including 30 patients with
treatment-related AEs (8.9%). The study does not report the rate of
treatment discontinuation due to irAEs; however, the overall rate of
severe irAEs was low (2.4%). Therefore, the present data underlines
the safe use of immuno-chemotherapy in patients with BTCs with
manageable side-effects. Considering that 23 patients suffered from
CLD, 9 patients had significant hyperbilirubinemia and 13 patients
were treated despite having underlying autoimmune diseases and/or
immune-suppressive medication, our data emphasizes the safe use of
GCD in these patients under close monitoring of potential AEs. Given
the limited sample size, further validation is certainly required. How-
ever, recent data also support the observation that immunotherapy in
patients with controlled autoimmune diseases can be safely adminis-
tered.?® Furthermore, growing knowledge of irAE management will
improve the clinical management of patients with irAEs in the near
future.* Interestingly, recent evidence indicates that patients who
experienced irAEs might have improved response and outcome to
immunotherapy across a variety of solid tumors.2>~?7 In the present
study, we did not observe significant better response rates in patients
with irAEs (n = 17), although we saw a slight trend of a better mOS and
mPFS in this subgroup of patients. Further validation in larger patient
cohorts and prospective trials is certainly needed.

The main limitation of the presented study is its retrospective
design. Treatment was applied and response was assessed by local
standards of each center and short follow-up might further under-
estimate rates of adverse events.

In conclusion, we confirm that immuno-chemotherapy treatment
for BTC followed by durvalumab maintenance is feasible, safe and
effective in patients under real-life clinical management. However,
patients with a reduced performance status and/or gall bladder

cancer had a significantly worse outcome. Differential outcome might
depend on the genomic background of CCAs and warrants further
investigations in larger patient cohorts with prospective designs.
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