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Abstract: Advanced biliary tract cancers (BTCs) have historically been managed with chemotherapy but, in recent years, this
treatment paradigm has begun to shift with the introduction of immune checkpoint inhibitors in addition to standard of care
chemotherapy. The tumor microenvironment of BTC may be enriched with regulatory T lymphocytes and immune checkpoint
expression in some patients. Durvalumab, an anti-programmed death ligand-1 (PD-L1) antibody, in combination with gemcitabine
and cisplatin, has now received United States Food and Drug Administration approval for treatment of advanced BTC. Regulatory
approval was based on the Phase III, randomized TOPAZ-1 trial that demonstrated survival benefit with addition of durvalumab to
gemcitabine plus cisplatin compared to chemotherapy alone. The combination of chemotherapy and immunotherapy was well
tolerated, and a subset of patients were able to achieve a durable response, with a 2-year overall survival rate of 23.6%. However,
limitations remain in identifying which patients are most likely to benefit from immune checkpoint inhibition. Future study should aim
to identify biomarkers predictive of substantial benefit, as well as the role of immune checkpoint inhibition in combination with
targeted therapies and radiotherapy in the management of advanced BTC.
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Introduction

Biliary tract cancers (BTCs), arising from the biliary epithelium, include intra- and extra-hepatic cholangiocarcinoma
(CCA), gallbladder carcinoma (GC), and ampullary carcinoma (AC). BTC has an incidence of 2.32 cases per 100,000 in
the United States (US) and, globally, the highest incidence is found in Asia and South America.' In the US, the most
common subtype is intrahepatic CCA, with an estimated incidence of approximately 1.5 cases per 100,000, followed by
GC, extrahepatic CCA, and lastly, AC.”> The incidence of BTCs is projected to increase in the coming years, with the
largest contribution by intrahepatic CCA.**

Historically, treatment of advanced BTC consisted of gemcitabine plus cisplatin based on ABC-02, which randomized
patients with advanced or metastatic BTC to gemcitabine with or without cisplatin and demonstrated an improvement in
median overall survival (mOS) with the combination regimen compared to single agent gemcitabine [11.7 vs 8.1 months,
hazard ratio (HR) = 0.64, 95% confidence interval (CI) = 0.52-0.80, p<0.001].” Following this trial, subsequent studies
failed to demonstrate the superiority of alternative regimens. SWOG 1815 failed to show a survival benefit with the
addition of nab-paclitaxel to gemcitabine plus cisplatin.® PRODIGE 38 AMEBICA, which randomized patients to
FOLFIRINOX or gemcitabine plus cisplatin, failed to meet its primary endpoint of improved 6-month progression
free survival (PFS).” As such, gemcitabine plus cisplatin remained the standard of care for management of BTCs in the
first line setting for over 10 years. Unfortunately, the prognosis for patients with advanced BTC remained poor,
prompting the need for better options.
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More recently, the role of immunotherapy in combination with standard chemotherapy has been evaluated in
advanced BTC, including immune checkpoint inhibitors such as durvalumab and pembrolizumab. This is in line with
recent changes in management of hepatocellular carcinoma, with first line options now including atezolizumab plus
bevacizumab following the IMbravel50 trial, and the combination of tremelimumab plus durvalumab following the
HIMALAYA trial.®® As of September 2022, durvalumab in addition to chemotherapy has received US Food and Drug
Administration (FDA) approval for treatment of advanced or metastatic BTC in the first-line setting. This was followed
by FDA approval for pembrolizumab plus chemotherapy in 2024. This review will aim to discuss the role of durvalumab
in the treatment of advanced BTC and summarize the current evidence to date.

Tumor Micro-Environment of Biliary Tract Cancers

Before discussing the role of immunotherapy in BTC, it is important to understand the tumor microenvironment (TME)
and how it may facilitate a response to immune checkpoint inhibition. The TME of BTC contains different cell
populations, including regulatory T cells, cancer associated fibroblasts that secrete the extracellular matrix, myeloid-
derived suppressor cells, and tumor associated macrophages, which all contribute to an immunosuppressive TME.°
Within BTC, there may be an increased number of regulatory T cells among tumor-infiltrating lymphocytes, with over-
expression of programmed cell death protein 1 (PD-1) and cytotoxic T-lymphocyte associated protein 4 (CTLA-4), which
function as immune checkpoints.'!

The liver, overall, is regarded as an immune tolerant environment, as facilitated by the cell populations listed above.'* In the
case of hepatocellular carcinoma and BTC, underlying liver inflammation related to chronic viral infection and steatohepatitis is
common. In patients with Hepatitis B, blunting of NK and T cell responses through the release of IL-10 may reduce the capability
of the immune system to target tumor cells, while the immunosuppressive environment in hepatitis C may be driven by
a phenomenon referred to as T cell exhaustion, among other mechanisms.'*'* With alcoholic steatohepatitis, there may be
immune evasion in the setting of increased granulocytic myeloid-derived suppressor cells within the liver.'

A study evaluating 198 intrahepatic CCAs in a training set and 368 tumors in a validation set reported four different
microenvironment subsets based on the mechanism of immune evasion.'® These subsets included an “immune desert”
phenotype in 46%, an inflammatory phenotype with increased immune cell infiltration and expression of immune checkpoint
molecules in 13%, a myeloid-rich subtype in 19%, and a mesenchymal subtype with significant fibroblast activation in 22%.
An additional study completed somatic profiling of BTCs, and found a subset of patients with heightened activity of the host
immune system, but simultaneously high expression of immune checkpoint molecules.'” It was hypothesized that this subset
of patients may be particularly responsive to immune checkpoint inhibition. A subsequent study found that some patients with
intrahepatic CCA have defective HLA class 1 expression with elevated PD-L1 expression, allowing for immune evasion, and,
again, supporting the hypothesis that immune checkpoint inhibition may play a role in the management of BTC.'®

As such, these studies prompted exploration into immune checkpoint inhibition for management of BTC. An early
retrospective analysis at a single institution compared patients with BTC who had received an immune checkpoint inhibitor, an
immune checkpoint inhibitor plus chemotherapy, or chemotherapy alone, and found that those who had received chemo-
immunotherapy had a longer median OS (mOS) compared to those who had received immunotherapy alone (HR =0.37, 95%
CI =0.17-0.80, p = 0.001) and chemotherapy alone (HR = 0.63, 95% CI = 0.42-0.94, p = 0.011)."” While difficult to draw
definitive conclusions from this retrospective analysis, it did suggest a role for combination therapy with immune checkpoint
inhibition and chemotherapy in the management of BTC. Immune checkpoints of interest in BTC are depicted in Figure 1.

While immune checkpoint inhibitor monotherapy has been lacking in promise in BTC, the combination of chemotherapy
and immunotherapy is of interest.”’ Evidence would suggest chemotherapy may increase the efficacy of immune checkpoint
inhibition through various mechanisms, including the elimination of suppressive immune cells, increase of tumor antigen
expression, and facilitation of penetration of immune cells into the tumor stroma."*? This provides the rationale for
combination therapy for management of solid malignancies. Clinically, the combination of chemotherapy and immunotherapy
has been successful in other malignancies including lung cancer and gastric cancer.
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Figure | Immune checkpoints of interest in BTC.

Notes: Tumor antigen interacts with the T cell receptor, which may lead to activation of the T cell. However, PD-L| on the tumor cell may bind with PD-| on the T cell,
leading to inhibition of this process. PD-1 and PD-L| antagonists disinhibit T cell activation, allowing for activation of the immune system to target tumor cells. Image created
using biorender.com.

Abbreviations: PD-LI, programmed death ligand-1; PD-I, programmed cell death protein-1; MHC, major histocompatibility complex.

Durvalumab in Advanced Biliary Tract Cancer

Durvalumab is an IgG antibody targeting programmed death-ligand 1 (PD-L1), inhibiting its interaction with PD-1,
resulting in disinhibition of cytotoxic T cells.”® It was evaluated in a small Phase 1 trial enrolling patients with various
solid malignancies and demonstrated good tolerability with a disease control rate of 46%.>*

Efficacy in Biliary Tract Cancers

Durvalumab was first evaluated in BTC in an open label, single-center, Phase 2 trial conducted in South Korea, which enrolled
treatment-naive patients with unresectable or recurrent BTC.?> Patients enrolled in the trial initially received gemcitabine
(1,000 mg/m?) plus cisplatin (25 mg/m?) on day 1 and 8 of a 3-week cycle, and, beginning with cycle 2, would receive
gemcitabine plus cisplatin in combination with durvalumab (1,120 mg) and tremelimumab (75 mg). The study was
subsequently amended so that patients were randomized to receive gemcitabine and cisplatin plus durvalumab beginning
on day 1 of cycle 1, or gemcitabine and cisplatin plus durvalumab and tremelimumab beginning on day 1 of cycle 1. The
primary endpoint was an objective response rate (ORR), and ultimately 50% of patients in the chemotherapy followed by
chemotherapy with durvalumab and tremelimumab arm, 72% in the chemotherapy plus durvalumab initially arm, and 70% in

OncoTargets and Therapy 2024:17 htps: 385

Dove:


https://www.dovepress.com
https://www.dovepress.com

Storandt et al Dove

the chemotherapy plus durvalumab and tremelimumab initially arm achieved an objective response. Looking at the
chemotherapy plus durvalumab initially arm, three of 47 patients achieved a complete response (CR) and 31 achieved
a partial response (PR), with a disease control rate (DCR) of 100%. Median PFS (mPFS) in the durvalumab arm was 11.8
months (95% CI = 6.9-16.6 months) and mOS was 20.2 months.

Based on the encouraging results of combination immunotherapy and chemotherapy, the TOPAZ-1 trial was designed,
which was a double-blind, placebo-controlled, Phase 3 study that enrolled 685 patients with previously untreated,
unresectable or metastatic BTC.?® Patients were randomized to receive gemcitabine (1,000 mg/m?) plus cisplatin
(25 mg/m?) on days 1 and 8 in 21-day cycles, with durvalumab (1,500 mg) or placebo on day 1 of each cycle, for up
to eight cycles, followed by durvalumab or placebo monotherapy every 4 weeks. The study achieved its primary endpoint
of improved overall survival, with mOS of 12.8 months in the durvalumab group versus 11.5 months in the placebo
group (HR = 0.80, 95% CI = 0.66-0.97, p = 0.021). Additionally, patients in the durvalumab arm manifested a longer
mPFS of 7.2 months versus 5.7 months in the placebo arm (HR = 0.75, 95% CI = 0.63-0.89, p = 0.001). Response rates
were also improved with the addition of durvalumab (27% vs 19%) to chemotherapy, with complete responses seen in
2.1% of the patients receiving durvalumab.

The authors of this study note that, of 333 patients with known microsatellite instability status, only 1.5% had
a microsatellite instability-high (MSI-H) tumor, which suggested that the survival benefit seen with the addition of durvalu-
mab was not due to a benefit in only a small subpopulation of patients with MSI-H tumors. In addition, PD-L1 was not a good
biomarker that could predict responses or survival benefit. In the subgroup analysis, there was no particular subgroup
identified that did not benefit from the combination of immunotherapy and chemotherapy. However, patients with locally
advanced disease, extrahepatic disease, and extrahepatic cholangiocarcinoma seem to derive a greater benefit with the addition
of durvalumab to chemotherapy.

As a result of TOPAZ-1, durvalumab received FDA approval for treatment of advanced BTC in the first line setting in
combination with gemcitabine and cisplatin. Following the trial, a retrospective analysis of patients with advanced BTC
in a real world setting demonstrated similar outcome measures when compared to TOPAZ-1.2’

The updated analysis of TOPAZ-1 with additional follow-up data was presented at ESMO 2022, which reported
a similar OS benefit as initially reported in the primary analysis.”® At 2-years, the OS rate was 23.6% with combination
therapy compared to 11.5% with chemotherapy alone. Moreover, a 2-year OS rate of 40.6% was even more remarkable in
patients achieving a response to treatment with chemoimmunotherapy. Subgroup analysis by genomic alterations did not
identify any particular alteration including KRAS, TP53, CDKN2A, ARIDI1A, IDHI, and FGFR that would predict
a response or lack of benefit to durvalumab treatment.?

Toxicity Profile

In TOPAZ-1, 99.4% of patients in the durvalumab arm experienced an adverse event (AE), with 75.7% experiencing
a grade 3 or 4 AE, while 98.8% in the control arm experienced an AE, with 77.8% experiencing a grade 3 or 4 AE.?® The
profile of AEs between each arm was similar. Most common AEs in the durvalumab arm included anemia (48.2%),
nausea (40.2%), constipation (32.0%), and neutropenia (31.7%). Most common grade 3/4 AEs included anemia (23.7%),
neutrophil count decrease (21.0%), neutropenia (20.1%), and platelet count decrease (9.8%). Any grade immune-
mediated AEs occurred in 12.7% of patients, with grade 3 or 4 events in 2.4%. The most common immune-mediated
AEs of any grade included hypothyroid events (12.7%), dermatitis/rash (3.6%), hepatic events, and adrenal insufficiency
(1.2% each). A real-world analysis reported grade 3 or 4 AEs in 35.2%, with immune-related grade 3 or greater AEs in
2.1%, which is lower than rates reported in TOPAZ-1, and may be explained, to some extent, by limitations of
retrospective analysis.”’ That being said, these results are reassuring that adverse events experienced in a real-world
population were not more common or severe than those seen in the initial trial.

Additionally, a subsequent analysis of the TOPAZ-1 trial analyzed time to deterioration via patient reported outcomes
using multiple quality-of-life questionnaires.’® The study found that the addition of durvalumab to gemcitabine plus
cisplatin did not result in a significant difference in time to deterioration with regards to patient quality-of-life or
function. Overall, this demonstrates that the addition of durvalumab was well tolerated.
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Financial Implications

Since approval of durvalumab for use in the first line setting, multiple studies have been undertaken to determine the cost efficacy
of durvalumab. A study conducted in China found that the addition of durvalumab to gemcitabine plus cisplatin resulted in an
incremental cost-effectiveness ratio (ICER) of $159,644 per quality-adjusted life year (QALY) for patients receiving charity care,
and $696,571/QALY for patients not receiving charity care.>’ A subsequent analysis of US payers reported an ICER of $381,864/
QALY for those receiving durvalumab with gemcitabine plus cisplatin compared to those receiving gemcitabine plus cisplatin.**
These studies do demonstrate limitations for treatment based on cost, especially in developing countries.

Other Immune Checkpoint Inhibitors in Biliary Tract Cancers

Pembrolizumab
Pembrolizumab, an anti-PD-1 antibody, was first assessed in BTC as monotherapy in patients with advanced BTC that
had progressed on first line therapy.>® Evaluating multiple early phase trials, pembrolizumab monotherapy in the second
line setting demonstrated an underwhelming response, with an ORR of 13.0% among 24 patients with PD-L1 expressing
tumors in KEYNOTE-028 and an ORR of 5.8% among 104 patients in KEYNOTE-158, which included 58.7% of
patients with PD-L1 expression.>

Subsequently, pembrolizumab was evaluated in combination with gemcitabine and cisplatin in the randomized,
double-blind, placebo controlled, phase 3 trial, KEYNOTE-966.>* In this trial, patients with previously untreated,
advanced BTC were randomized to receive gemcitabine (1,000 mg/m?) and cisplatin (25 mg/m?) on days 1 and 8 of
a 21 day cycle with pembrolizumab (200 mg) or placebo every 3 weeks. After eight cycles, patients could continue
pembrolizumab with or without gemcitabine. This study achieved its primary endpoint of improved overall survival, with
patients in the pembrolizumab arm manifesting an mOS of 12.7 months versus 10.9 months in the placebo arm (HR =
0.83, 95% CI = 0.72-0.95, p = 0.0034). The response rate of 29% was similar in both arms. Rates of grade 3 or 4 adverse
events were comparable between the pembrolizumab and placebo arm, at 75% and 70%, respectively.

Based on the results of KEYNOTE-966, pembrolizumab, in combination with gemcitabine and cisplatin, received
FDA approval for treatment of locally advanced or unresectable BTC in the first line setting.

Nivolumab
Nivolumab was evaluated in a phase 1 trial conducted in Japan, which enrolled patients with unresectable or recurrent BTC
that had progressed on a gemcitabine-based regimen and were assigned to receive nivolumab (240 mg) every 2 weeks, as well
as treatment-naive patients with unresectable or recurrent BTC, who were assigned to receive nivolumab (240 mg) every 2
weeks in combination with gemcitabine (1,000 mg/m?) and cisplatin (25 mg/m?).>> In the cohort of patients receiving
nivolumab in combination with chemotherapy, 11 of 30 patients had an objective response, with a mOS of 15.4 months.

Nivolumab was then evaluated in a phase 2, open-label, single arm trial in which patients received gemcitabine
(1,000 mg/m?) and cisplatin (25 mg/m?) with nivolumab (3 mg/kg) in 3 week cycles, for up to six cycles, followed by
maintenance gemcitabine and nivolumab in patients who had stable disease or a response after 6 weeks.>® Twenty-seven
patients were evaluable for response, among which 55.6% had an objective response and 92.6% had disease control.

Nivolumab was subsequently evaluated in BilT-01, which was a multicenter, phase 2 study in which patients with
treatment-naive, advanced BTC were randomized to receive nivolumab (360 mg) on day 1 in combination with
gemcitabine (1,000 mg/m?) plus cisplatin (25 mg/m?) on days 1 and 8 of a 21-day cycle for a period of 6 months,
followed by nivolumab monotherapy, versus nivolumab (240 mg) every 2 weeks with ipilimumab (1 mg/kg) every 6
weeks until progression or intolerability.>” The primary endpoint of the study was 6-month progression free survival, and
patients with the nivolumab plus chemotherapy arm had a 6-month PFS rate of 59.4% while patients in the nivolumab
plus ipilimumab arm had a rate of 21.2%. Median OS for the nivolumab plus chemotherapy group was 10.6 months and
in the nivolumab plus ipilimumab arm it was 8.2 months. The study authors concluded that this survival was not different
than a historical control of patients receiving chemotherapy, although there are limitations to this study design.

Select trials evaluating immunotherapy in BTC are summarized in Table 1.
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Table | Select Trials Evaluating Immune Checkpoint Inhibition in Combination with Chemotherapy for Management of BTC

Drug Trial Study Arm Control Arm Trial Cohort Patient Primary ORR | mPFS HR, p (mPFS) | mOS HR, p (mOS)
Name Phase Number | Endpoint(s) (Months) | 95% CI (Months) | 95% CI
(mPFS) (mOSs)
Durvalumab Oh et al® Gemcitabine + N/A 2 Treatment 30 ORR 50% 12.8 N/A N/A 15.0 N/A N/A
cisplatin with naive
durvalumab + unresectable
tremelimumab BTC
beginning cycle 2
Gemcitabine + 47 72% 11.8 20.2
cisplatin + durvalumab
Gemcitabine + 47 70% 12.3 18.7
cisplatin + durvalumab
+ tremelimumab
TOPAZ-1% Gemcitabine + Gemcitabine + 3 Treatment 685 oS 267% | 7.2 vs 5.7 0.75, 0.001 12.8 vs 0.80, 0
cisplatin + durvalumab | cisplatin + placebo naive 0.63— 1.5 0.66—
for 8 cycles followed for 8 cycles unresectable 0.89 0.97
by durvalumab followed by or metastatic
monotherapy placebo BTC
monotherapy
Pembrolizumab | KEYNOTE- | Gemcitabine (no max Gemcitabine (no 3 Treatment 1069 oS 29% 6.5 vs 5.6 0.86, 0.023 12.7 vs 0.83, 0
966°* # of cycles) + cisplatin | max # of cycles) + naive 0.75- 10.9 0.72-
(max of 8 cycles) + cisplatin (max of 8 unresectable 1.00 0.95
pembrolizumab (max cycles) + placebo or metastatic
of 35 cycles) (max of 35 cycles) BTC
Nivolumab Feng et al®* | Gemcitabine + N/A 2 Unresectable 32 ORR 55.6% | 6.1 N/A N/A 85 N/A N/A
cisplatin +nivolumab or metastatic
for 6 cycles followed BTC with
by gemcitabine + progression
nivolumab on prior
therapy
BilT-01%7 Gemcitabine + N/A 2 Treatment 35% 6-month PFS | 22.9% | 6.6 N/A N/A 10.6 N/A N/A
cisplatin +nivolumab naive
for 6 months followed unresectable
by nivolumab or metastatic
monotherapy BTC
Nivolumab plus N/A 33 3.0% 39 82
ipilimumab

Notes: *75 patients were initially randomized.
Abbreviations: ORR, objective response rate; mPFS, median progression free survival; HR, hazard ratio; 95% Cl, 95% confidence interval; mOS, median overall survival; BTC, biliary tract cancer; #, number.
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Limitations of Immune Checkpoint Inhibition in Biliary Tract Cancers

The use of immune checkpoint inhibition in BTC does have limitations. First and foremost, it is difficult to predict which
patients will respond to immunotherapy, as there is significant heterogeneity in the TME among patients with BTC.'*%*
Evidence at this point would suggest that those with MSI-H tumors or tumors with high tumor mutation burden (TMB-H)
may have better response to immunotherapy, however, these markers may be seen in a minority of patients.>* ™ In fact,
MSI-H and/or deficient mismatch repair (IMMR) may be seen in 2-2.5% of BTCs and TMB-H may be seen in <5% of
BTCs.**** Expression of PD-L1 may be most common, seen in approximately 25% of tumors.** In TOPAZ-1, in patients
with PD-L1 tumor area positivity >1%, those who received durvalumab had numerically longer survival compared to
those who received placebo with chemotherapy, although did not achieve statistical significance (HR = 0.79, 95% CI =
0.61-1.00).%° Similarly, in KEYNOTE-966, those with PD-L1 combined positive score >1 who received pembrolizumab
trended towards longer overall survival compared to those who received placebo but, again, did not reach statistical
significance (HR = 0.85, 95% CI = 0.72-1.00).** At this point, more information is needed to determine which patients
most benefit from the addition of immunotherapy to treatment.

In addition, the development of resistance to immunotherapy is well recognized, with mechanisms including
increased expression of alternative immune checkpoints by the tumor cell.*> In TOPAZ-1 and KEYNOTE-966, mPFS
was 7.2 and 6.5 months, respectively.’*** This demonstrates a need to better understand methods to prevent the
development of resistance.

Lastly, it is important to note that the mOS with the combination of chemotherapy and immunotherapy in TOPAZ-1
and KEYNOTE-966 were very similar.?** In the TOPAZ-1 trial, patients had to stop chemotherapy after eight cycles
and continue with durvalumab monotherapy or placebo. In contrast, KEYNOTE-966 allowed continuation of gemcita-
bine at the discretion of the treating physician in addition to pembrolizumab or placebo after eight cycles. The results of
these two trials suggests that continuation of chemotherapy after eight cycles does not provide additional benefit. The
updated analysis from TOPAZ-1 does suggest that almost one of four patients survives 2-years or longer with
chemoimmunotherapy, and it is possible that we may observe long-term survival with the addition of durvalumab
similar to that seen with immunotherapy in other malignancies. There is a great need to identify which patients will
receive greatest benefit with the addition of durvalumab.

Future Directions

As alluded to previously, one of the most important aspects of immune checkpoint inhibition in BTC going forward is
identification of which patients will benefit.** As mentioned, dIMMR/MSI-H and TMB-H are predictive of response but
are only found in a minority of patients. A phase 2 study evaluating nivolumab in treatment refractory BTC found that
PD-L1 expression, CD8+ T cell infiltration, and high ratio of CD8+ T cells to regulatory T cells in the TME were
predictive of longer PFS in patients receiving nivolumab.*” An additional study found that certain somatic mutation
profiles may predict response to immunotherapy including TP53 and KRAS co-mutation in CCA, but this was not seen in
the TOPAZ-1 trial.*>** Future studies should aim to discover other markers predictive of response, and develop models
to determine which patients may benefit most from immunotherapy.

An additional area of interest includes evaluation of immune checkpoint inhibition in combination with targeted
therapies.*° Multiple targets of interest have been identified in BTC, including mutated isocitrate dehydrogenase-1
(mIDH-1), human epidermal growth factor receptor 2 (HER2) amplification/overexpression, and fibroblast growth factor
receptor 2 (FGFR2) fusion, among others.’' > A recent study evaluated 22 patients with advanced or metastatic BTC, in
which patients would receive gemcitabine, oxaliplatin, and sintilimab (an anti-PD-1 antibody), in combination with
lenvatinib (tyrosine kinase inhibitor targeting VEGFR1-3, PDGFRo, FGFR, KIT, and RET) for patients who did not
undergo next generation sequencing (NGS) or had no targetable alteration on NGS, or a targeted therapy based on an
actionable mutation detected via NGS.>*>> Among all enrolled patients, an ORR of 45.5% was observed, with a DCR of
86.4%. When looking at five patients with targetable mutations who received chemo-immunotherapy plus a targeted
therapy (targets included IDH2, EGFR, FGFR2, PDGFRA/KIT, and BRCA2), an ORR of 80% was observed with a DCR
of 100%. While this study was small, it does demonstrate the importance for further evaluation of combination therapy.
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Multiple other early phase studies and retrospective analyses have also shown promise in combination of lenvatinib with

immune checkpoint inhibition in the management of BT

56-59
C.

Dual immune checkpoint inhibition and immunotherapy in combination with radiotherapy is also a point of study.

Durvalumab has been evaluated in combination with tremelimumab (anti-CTLA-4 antibody) in multiple small early phase

trials, showing tolerability, although with modest response.®®°' Radiation therapy has also been shown to induce an immune

response and increase expression to tumor antigen, which may be further enhanced by immune checkpoint inhibition.**

Ongoing studies as of January 2024 evaluating durvalumab in advanced or metastatic BTC are listed in Table 2.

Table 2 Planned, Recruiting, or Active Trials Listed on Clinicaltrials.gov Evaluating the Role of Durvalumab in Management of

Advanced Biliary Tract Cancer as of January 2024

NCT Phase | Study Population Intervention Control Location
03046862 2 Chemo-naive patients with advanced BTC Durvalumab/Tremelimumab with N/A South
gemcitabine + cisplatin Korea
04781192 172 Chemo-refractory advanced BTC Durvalumab + regorafenib N/A USA
05924880 3 Chemo-naive patients with advanced BTC Durvalumab + gemcitabine-based N/A (single arm | China
chemotherapy followed by study)
durvalumab * gemcitabine
03482102 2 Advanced or metastatic HCC or BTC without Durvalumab + tremelimumab + N/A USA
prior immune therapy on second-line or beyond, | radiation
with a radiotherapy naive lesion
04238637 2 Locally advanced or limited metastatic intrahepatic | Durvalumab + tremelimumab + Y-90 | N/A Germany
BTC not a candidate for curative intent treatment | SIRT
05935579 2 Treatment-naive patients with advanced BTC Durvalumab and lenvatinib * N/A China
chemotherapy
04301778 2 Locally advanced, unresectable iCCA Durvalumab + CSF-IR inhibitor N/A USA
(SNDX-6532) following chemo or
radio-embolization
05222971 2 Advanced BTC with somatic or germline mutation | Maintenance olaparib + durvalumab N/A South
in a DNA damage repair gene who received Korea
platinum-based chemotherapy
04298008 2 Advanced BTC with prior immunotherapy in AZD6738 plus durvalumab N/A South
the second- or third-line setting Korea
03704480 2 Recurrent or metastatic BTC with failure of prior | Durvalumab and tremelimumab * N/A France
platinum-based chemotherapy weekly paclitaxel
05771480 3 Treatment naive advanced or metastatic BTC 8 different combinations of Durvalumab USA
gemcitabine-based chemotherapies plus
with durvalumab gemcitabine-
based
chemotherapy
05327582 112 Unresectable BTC or pancreas cancer in patients | PLENA regimen including N/A China
who may have received prior treatment durvalumab, lenvatinib, and Nab
paclitaxel
04298021 2 Advanced BTC with progression on first-line AZD6738 plus durvalumab or N/A South
chemotherapy AZDé6738 plus olaparib Korea
(Continued)
390 https: OncoTargets and Therapy 2024:17

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove

Storandt et al

Table 2 (Continued).

NCT Phase | Study Population Intervention Control Location
05451043 2 BTC arm: treatment naive advanced BTC not Gemcitabine with cisplatin plus N/A Canada
amenable to curative intent or local therapy durvalumab in addition to continuous
propranolol (tremelimumab give with
cycle |, and may be repeated at
progression)
06074029 172 Advanced BTC Develop a predictive model for N/A China
efficacy of immunotherapy in BTCs
03937830 2 BTC arm: Advanced BTC w/ progression on prior | Durvalumab, tremelimumab, and N/A USA
therapy not amenable to curative intent local bevacizumab or durvalumab,
treatment tremelimumab, bevacizumab, and
TACE
03257761 | BTC arm: Advanced or metastatic CCA or Guadecitabine plus durvalumab N/A USA
gallbladder carcinoma with progression on at least
I, but no more than 2 prior lines of systemic
therapy
05655949 2 Treatment naive patients with advanced or Gemcitabine, cisplatin, and N/A USA
metastatic iCCA durvalumab with Y-90
04301778 2 Unresectable iCCA who may have received prior | SNDX-6352 plus durvalumab N/A USA
treatment following chemo- or radio-
embolization
03473574 2 Treatment naive patients with advanced CCA or | 5 arms with various combinations of | N/A Germany
gallbladder carcinoma durvalumab, tremelimumab,
gemcitabine, and cisplatin
05712356 2 CCA arm: Treatment naive unresectable or LSTAI with durvalumab, gemcitabine, | Placebo plus USA
metastatic CCA or gallbladder cancer and cisplatin durvalumab,
gemcitabine,
and cisplatin

Abbreviations: BTC, biliary tract cancer; iCCA, intrahepatic cholangiocarcinoma.

Due to high rates of recurrence after resection in patients with BTC, there is an increased interest in evaluation of
neoadjuvant therapy. The triple chemotherapeutic regimen of gemcitabine, cisplatin, and nab-paclitaxel is being tested in this
setting.®> The response rate of 27-30% with chemoimmunotherapy seems similar to this triplet chemotherapeutic regimen
and, therefore, chemoimmunotherapy could be considered as a neoadjuvant regimen for patients with BTC who have risk of
recurrences or who initially have anatomically unresectable disease. In the TOPAZ-1 trial, patients with locally advanced
disease seemed to benefit more with the addition of durvalumab to chemotherapy compared to those with distant metastatic
disease, demonstrating the utility of chemoimmunotherapy in earlier stage disease. Durvalumab could also be evaluated in the
adjuvant setting to eliminate micrometastatic disease in conjunction with chemotherapy.

Conclusions

Recent evidence has shown survival benefit with the addition of durvalumab, an immune checkpoint inhibitor, to cytotoxic
chemotherapy in the management of advanced BTC, altering the treatment paradigm for this malignancy. However, the benefit of
immunotherapy has been modest, and demonstrates further need to improve how we treat BTC. It is possible that the addition of
immunotherapy may translate to long-term survival in a small proportion of patients. Important going forward will be

determining which patient populations receive benefit from immune checkpoint inhibition and how immune checkpoint
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inhibitors may work synergistically with targeted therapies, other immune checkpoint inhibitors, or radiotherapy to improve
patient outcomes.

Abbreviations

BTC, biliary tract cancer; PD-L1, programmed death ligand-1; CCA, cholangiocarcinoma; GC, gallbladder carcinoma;
AC, ampullary carcinoma; OS, overall survival, TME, tumor microenvironment; PD-1, programmed cell death protein 1;
CTLA-4, cytotoxic T-lymphocyte associated protein 4; PFS, progression free survival, ICER, incremental cost-
effectiveness ratio; QALY, quality-adjusted life year; MSI-H, high microsatellite instability; dMMR, deficient mismatch
repair; TMB-H, high tumor mutation burden.
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