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Biliary tract cancers: systemic therapy for advanced disease
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Abstract: Biliary tract carcinomas (BTC) present with minimal symptoms and thus they are often
diagnosed in advanced stages that require systemic therapy. Unfortunately, if not resected, BTC’s prognosis
is generally poor, in part due to limited therapeutic options. Herein we will highlight the various systemic
therapies that have proven efficacy in these diseases in both 1" and 2™ line. As it stands now, the combination
of Gemcitabine and Cisplatin is the gold standard. Gemcitabine plus Cisplatin (Gem-Cis)-nab-paclitaxel
showed improved survival in a phase II trial compared with historical controls. SWOG 1815 is a phase
IIT trial currently underway comparing Gem-Cis-nab-paclitaxel to Gem-Cis and if positive, this has the
potential to establish a new standard of care. New data from the ABC-06 study has shown a survival benefit
using FOLFOX in the 2™ line setting. Molecularly targeted agents in BT'C have demonstrated potential
beyond Gem-Cis and while currently limited to second- and later-line therapies, ongoing trials are testing

their efficacy even in newly diagnosed patients. With both incremental improvements in existing therapies

and the development of entirely novel agents, the future of systemic therapy for BT'C is promising.
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Biliary tract carcinomas (BTC) are defined as carcinomas
of the intrahepatic bile ducts, extrahepatic bile ducts or
gall bladder (1). They present with minimal symptoms
and thus they are often diagnosed in advanced stages that
require systemic therapy. Unfortunately, if not resected,
BTC’s prognosis is generally poor in part due to limited
therapeutic options. In this article, we will review the
various chemotherapies that have proven efficacy in these
diseases, while additionally discussing the promising
literature surrounding other novel therapeutic approaches.
Gemcitabine plus Cisplatin (Gem-Cis) chemotherapy
is the gold standard in the treatment of BTCs. Valle and
colleagues showed the benefits of Gem-Cis vs. Gemcitabine
alone in a multicenter, phase III, randomized control trial.
Patients on the combination arm demonstrated a median
overall survival of 11.7 months compared to 8.1 months
with single-agent gemcitabine (2). The ABC-02 trial in
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2010 was a landmark study as it was the first randomized
phase III trial in BTC and established a new chemotherapy
backbone for future trials. As it stands today, Gem-Cis has
remained the standard of care for newly diagnosed patients
with BTCs.

Since the ABC-02 trial, there have been a number
of smaller trials combining Gemcitabine with other
agents (3). An agent only approved in Asia, S-1 is an oral
anticancer drug that consists of tegafur (FT) as a prodrug
of 5-fluorouracil (5-FU), 5-chloro-2,4-dihydroxypyridine
(CDHP), and potassium oxonate (Oxo). In a Phase 1 trial
evaluating the addition of S-1 to cisplatin versus Gem-
Cis, the six-month PFS rates were 43.8% with Gem-Cis
and 34.7% with S-1 plus cisplatin, [unadjusted HR (GP/
SP) =0.85; 95% CI, 0.52-1.36] (4). Understanding the
side effect profile of nausea, vomiting requiring hydration
before and after administration of Gem-Cis, Morizane
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et al. demonstrated in a phase III trial the noninferiority of
using Gemcitabine with S-1. Three hundred and fifty-four
patients were enrolled and Gemcitabine with S-1 showed a
mOS of 15.1 months compared to the control of Gem-Cis of
13.4 months (90% CI, 0.78 to 1.15). The major advantage of
this combination is that the hydration step is not needed thus
making the logistics of administration easier.

There are scenarios in which the gold standard treatment
can not be applied and alternative regimens pursued. One
such common scenario is patients with renal dysfunction
which can be a contraindication for Cisplatin. In 2008,
André et al. evaluated the combination of gemcitabine with
oxaliplatin (GEMOX) as first line therapy in advanced
BTCs and showed mOS for the intent-to-treat population
was 8.8 months (95% CI, 6.9-11.1 months) (5). In 2010,
Sharma et 4. combined gemcitabine with oxaliplatin in a
randomized control trial and compared it to fluorouracil
(FU) and folinic acid (FA). They showed 4.6 months of
PFS for the FUFA arm (95% CI, 3-6.2 months), and
9.5 months for the nGEMOX arm (95% CI, 5-14 months) (6).
Later, a phase 3 randomized control trial combined
Gemcitabine and Oxaliplatin with or without erlotinib, a
tyrosine kinase inhibitor targeting the epidermal growth
factor receptor (EGFR) pathway. This multicenter trial
showed a median progression-free survival of 4.2 months
(95% CI, 2.7-5.7 months) in the chemotherapy alone
group and 5.8 months (95% CI, 4.6-7.0 months) in the
chemotherapy plus erlotinib group (95% CI, 0.61-1.03),
however median overall survival was the same in both
groups—9.5 months (95% CI, 7.5-11.5 months) in the
chemotherapy alone group and 9.5 months (95% CI, 7.6-
11.4 months) in the chemotherapy plus erlotinib group (7).
Gemcitabine has also been combined with capecitabine,
an oral fluoropyrimidine, in a single-arm phase II clinical
trial where the patients had pathologically proven advanced
biliary tract carcinoma with no prior chemotherapy. This
study demonstrated a median progression-free survival of
7 months (95% CI, 4.6-11.8 months) (8). While these
studies do not provide head-to-head comparisons with
Gem-Cis, their efficacy appears in line with historical
controls, suggesting that the combinations of GEMOX or
Gem-Cape could be considered as alternatives for patients
who were cisplatin ineligible.

Another common scenario in advanced BTC is
hyperbilirubinemia despite stenting, thus preventing the
safe admistration of gemcitabine. In 2019 in a multicentered
open label phase III studied capecitabine plus oxaliplatin
(XELOX) against GEMOX and showed a mOS time of
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10.4 months with GEMOX (95% CI, 8.0-12.6 months) and
10.6 months (95% CI, 7.3-15.5 months) in the XELOX
group (9). While still inferior to historical controls of
Gem-Cis, this regimen does offer a therapeutic option for
patients unable to safely receive gemcitabine chemotherapy.

Thus far, no other combination agent has been able
to supplant Gem-Cis, however a triplet combination of
Gemcitabine, Cisplatin, and nab-paclitaxel has shown
promising results. In a single-arm phase II multicenter
clinical trial, 60 patients with advanced biliary tract cancer
received the above three-drug combination. The trial
reached its primary endpoint with a median progression-
free survival of 11.8 months (95% CI, 6.0-15.6 months),
which, when compared to the historical control of Gem-Cis
(mPFS of 8 months), was felt to be clinically meaningful.
More striking, the mOS was 19.2 months (95% CI,
13.2 months to not estimable) which was a marked
improvement from the historical ABC-02 mOS data of
11.7 months (10). An additional component of the trial was
comparing the triplet therapy at a reduced dose to avoid
toxicities. The trial showed no difference in efficacy at the
reduced dose and found that it was relatively well tolerated
at the adjusted doses used in the latter 30 patients enrolled.
Gem-Cis-nab-paclitaxel is now being compared head-to-
head against Gem-Cis in SWOG 1815, a randomized phase
IIT trial, with 268 planned patients and a primary endpoint
of mOS. If positive, Gem-Cis-nab-paclitaxel could be
considered as a gold standard option in good performance
status patients with newly diagnosed advanced biliary tract
cancers.

Other combination therapies have seen success in
pancreas cancer and are now being studied in advanced
biliary tract cancer. The combination of 5-fluorouracil,
leucovorin, oxaliplatin, and irinotecan (FOLFIRINOX) has
proven efficacy in metastatic pancreatic cancer (11). A phase
II/IIT trial currently underway in France is based on the
premise that pancreatic and bile duct cancers are biologically
and, theoretically, prognostically similar (12). This regimen
is currently being investigated head-to-head against Gem-
Cis in newly diagnosed patients with BT Cs with the
primary endpoint of mOS in the phase III portion (12).
Three hundred and sixteen patients are planned to be
enrolled and the results are eagerly anticipated.

While Gem-Cis remains the backbone for systemic
therapy in newly diagnosed BTCs, until recently, there has
not been a prospectively validated 2™ line therapy for these
patients. Retrospective data suggest dismal outcomes in the
2" line setting with response rates around 5% and median
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PFS in the 2-3 month range (12,13). Recently, Lamarca and
colleagues presented their findings of ABC-06, an open-
label, randomized, multicenter study comparing 12 cycles
of FOLFOX (5-FU and oxaliplatin) with active symptom
control (ASC) to ASC alone in the 2™ line setting after Gem-
Cis. The ASC group did not receive any chemotherapy;
only supportive care and palliative radiotherapy were
allowed. The 81 patients randomized to the experimental
arm (ASC + FOLFOX) had a median OS of 6.2 months and
OS-rate of 25.9% at the 12-month mark, while patients in
the control arm demonstrated a median OS of 5.3 months
and a 12-month OS-rate of 11.4% (14). The benefit of
FOLFOX was seen regardless of platinum sensitivity. While
this positive study has now set the stage for a new standard
of care for 2" line therapy, the absolute survival benefit
is incremental, demonstrating a need for better options
in refractory patients. Another separate retrospective
review (n=321) of second-line treatment after failure of
Gem-Cis compared fluoropyrimidine monotherapy with
a combination of fluoropyrimidine and a platinum-based
agent (15). Fluoropyrimidine monotherapy was moderately
effective [PFS =1.9 months (CI, 1.6-2.2 months),
OS =6.5 months (CI, 5.7-7.0 months)], but the combination
of FP and a platinum-based agent did not significantly
improve PFS and OS; the combination did, however,
improve response rate (1% vs. 8%, P=0.009), demonstrating
that combination treatment in second-line chemotherapy
could be considered for those who can tolerate it.

Targeted therapy has been of great interest in oncology
for many years, but previous studies only had limited success
in BTCs. There are numerous trials looking at targeting the
EGFR pathway with drugs including erlotinib, cetuximab,
and panitumumab (13,14). A meta-analysis conducted by
Cai et al. analyzed 4 RCTs comparing GEMOX alone with
GEMOX and the addition of an EGFR inhibitor (16).
The addition of a targeted EGFR inhibitor to the regimen
provided a benefit in PFS (HR =0.80; 95% CI, 0.66-0.94,
P=0.03) and correlated with a better ORR (RR =1.52; 95%
CI, 1.13-2.04, P<0.01), though no clear overall survival
benefit was noted. In addition to EGFR inhibitors, studies
looking at blocking the vascular endothelial growth factor
(VEGF) receptor pathway using bevacizumab, sorafenib,
and cediranib have also been generally underwhelming (17).
Morizane et al. conducted an extensive review on both
the prevalence of potentially targetable driver mutations
(including EGFR and VEGF overexpression) as well as
success rates of phase II trials using the respective targeted
therapies as monotherapy, in combination with cytotoxic
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agents, or in combination with other targeted therapies. In
over 29 trials between 2006 and 2017, neither VEGF agents
nor EGFR agents alone, in combination with each other, or
in combination with other cytotoxic agents demonstrated
success relative to first-line therapy. The authors did note
that the lack of benefit could be attributed to these trials
being done in unselected populations as opposed to utilizing
biomarker-driven approaches.

With limited success of EGFR and VEGF targeted
agents, the newer era of targeted therapy studies in
BTCs has leveraged the number of potentially actionable
mutations, with successful inhibition of the fibroblast
growth factor receptor (FGFR) pathway in patients with
FGFR2 fusions, blockade of isocitrate dehydrogenase
(IDH) in patients with IDH1 and BRAF V600Emutations
as key examples of targeted therapies in BT'Cs (16). In a
multicenter case series (n=321), Javle et al. first defined the
prevalence of genetic aberrations targetable by anticancer
drugs among intrahepatic cholangiocarcinoma, extrahepatic
cholangiocarcinoma, and gallbladder carcinoma, then
examined if second-line targeted therapy (after standard
first-line chemotherapy), along with other factors such as
types of mutations and clinical variables (sex, age, tumor
grade, pathological stage) correlated with OS (primary
endpoint). They found significant prognostic implications
among 3 types of mutations in IHCCA, with OS negatively
impacted by the presence of TP53 and KRAS mutations
(P=0.001 and P<0.05) and positively impacted by the
presence of FGFR2 alterations (P=0.001) (18). Additionally,
patients with FGFR2 fusions in particular who were treated
with FGFR inhibitors (n=20, and 80% treated with BGJ398)
had significantly improved OS compared with those
who had FGFR2 fusions and were treated with standard
therapies (n=34) (P=0.006) (19). IDH targeted therapy using
ivosidenib in cholangiocarcinoma was first investigated by
Lowery et al. in a phase 1 clinical trial of refractory IDHI1-
mutated cholangiocarcinoma patients. A preliminary
median overall survival of 13.8 months was seen (95% CI,
11.1-29.3) (data censored for 48 patients or 66%) (20).
This signal was further tested in a recently completed
randomized phase III study comparing ivosidenib to placebo
in the 2™ or 3"-line setting (21). Wainberg ez /. reported
on a cohort of 33 cholangiocarcinoma patients with BRAF
V600E mutations in the ROAR multi-basket study. In this
trial, treatment with dabrafenib, a BRAF inhibitor, and
trametinib, a MEK inhibitor resulted in a median OS of
11.3 months (95% CI, 7.3-17.6 months) (22). This myriad
of novel agents are offering promise beyond Gem-Cis to
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patients with potentially targetable alterations.

Biliary tract cancers remain one of the most challenging
cancers to tackle as we continue to treat these patients with
a limited armamentarium. In the palliative setting, systemic
therapy with Gem-Cis remains the gold standard for first-
line therapy. However, with advances in chemotherapies,
genomics, small molecules, and checkpoint inhibitors, an
exciting era for treating BTCs is upon us. Promising new
regimens such as Gem-Cis-nab-paclitaxel showed improved
progression-free survival in a single-arm phase II trial
compared with historical controls. The ongoing SWOG
1815 is a pivotal phase III that, if positive, has the potential
to establish a new standard of care. New data from the
ABC-06 study has shown the benefit of FOLFOX in the 2™
line setting and there are a multitude of other studies in the
refractory space that could move the needle forward even
more. The current state of therapies in biliary tract offers
great promise with numerous different targets and therapies
currently being tested in clinical trials. While Gem-Cis
continues to be the gold standard for systemic therapy, with
many ongoing trials and new drugs in development, there is
no doubt that the future is bright for advanced BTCs.
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