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A B S T R A C T   

Biliary tract cancers (BTCs) include a heterogeneous group of highly aggressive hepatobiliary malignancies, 
representing the 3% of all gastrointestinal cancers and the second most frequent type of primary liver cancer 
after hepatocellular carcinoma. Ten years after the publication of the phase III, randomized, ABC-02 trial, the 
combination of cisplatin plus gemcitabine remains the standard first-line treatment for patients with advanced 
BTC. In the last decade, a large number of attempts has been made to improve the efficacy of the reference 
doublet by using novel drugs or adding a third agent to cisplatin-gemcitabine. Unfortunately, despite the 
addition of different cytotoxic drugs failed to improve clinical outcomes in several studies, recently published 
clinical trials have provided interesting results, and other first-line chemotherapy options are currently under 
investigation in randomized phase III studies. Moreover, recent years have witnessed the parallel emergence of 
molecularly targeted therapies and immune checkpoint inhibitors, with these novel agents having the potential 
to revolutionize the therapeutic algorithm of advanced BTC. In this review, we will provide an overview on first- 
line therapeutic opportunities currently available in the management of advanced BTCs, especially focusing on 
recently published data and ongoing clinical trials in this setting.   

Introduction 

Biliary tract cancers (BTCs) constitute a heterogeneous group of 
aggressive malignancies, including the following: ampulla of Vater 
cancer (AVC), gallbladder cancer (GBC), intrahepatic chol
angiocarcinoma (iCCA), and extrahepatic cholangiocarcinoma (eCCA) 
(Fig. 1) [1-3]. BTCs account for approximately the 3% of all gastroin
testinal adult malignancies, representing the most frequent hep
atobiliary cancer following hepatocellular carcinoma (HCC) [4, 5]. Of 
note, despite a huge variation in incidence has been classically depicted, 
with certain areas showing high prevalence (e.g., South Korea, Japan, 
China, Thailand), the incidence and mortality rate of BTCs are rising in 
most western countries [6-10]. 

Surgery remains the mainstay of cure in early stages of BTC, but 
unfortunately, only a minority of patients is diagnosed with resectable 
disease, ranging from 10 to 40% [11-13]. Even following curative sur
gery, recurrence rate is extremely high, with a median 5-year survival of 
less than 50% in completely resected BTC patients [14, 15]. Recent re
sults of the BILCAP phase III trial support the use of adjuvant 

capecitabine following surgical resection, on the basis of an improve
ment in median overall survival (OS) from 36 months to 53 months (in 
the observation and the capecitabine arms, respectively; Hazard Ratio 
[HR] 0.75, p = 0.028 in the sensitivity analysis) [16, 17]. However, the 
BILCAP did not meet its primary endpoint, and the results of this trial are 
highly discussed. For patients with locoregional disease, local treat
ments including radiofrequency ablation, chemoembolization and 
radio-embolization may be considered, although few data are available 
regarding the role of these techniques in BTCs [18-20]. 

Conversely, for patients with metastatic BTC systemic therapies are 
the only potential treatment option, and the combination of cisplatin 
plus gemcitabine (CisGem) represents the current standard of care, on 
the basis of the results of the pivotal ABC-02 trial [21]. Ten years after 
the publication of this study in 2010, the therapeutic landscape of BTC 
has seen important changes, with the identification of novel treatment 
options [22-27]. First, the molecular features of BTC have begun to 
emerge over the last decade, providing researchers the basis for devel
oping targeted treatments, which are currently being assessed as mon
otherapy or in combination with other anticancer agents [28-34]. 
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Second, immune checkpoint inhibitors (ICIs) have provided remarkable 
results, revolutionizing the therapeutic algorithm of several hemato
logical and solid malignancies [35-40]; nonetheless, immunotherapy is 
still trying to find its niche in advanced BTC, and a wide range of trials is 
currently evaluating the role of ICIs in front-line setting, mainly in 
combination with cytotoxic chemotherapy [41-47]. Third, several 
cytotoxic agents have been assessed or are under investigation as 
first-line treatment, including S1, nab-paclitaxel, and 
nanoliposomal-irinotecan [48, 49]. In this review, we critically discuss 
research progress in first-line chemotherapy for advanced BTC, ten years 
after the publication of the landmark ABC-02 trial. We provide a 
comprehensive review of recent trials and the current state of ongoing 
active and recruiting studies according to Clinicaltrials.gov. 

We performed a research on PubMed/Medline, Cochrane library, 
and Scopus using the keyword “biliary tract cancer” OR “chol
angiocarcinoma” OR “intrahepatic cholangiocarcinoma” OR “gall
bladder cancer” OR “extrahepatic cholangiocarcinoma” AND “first-line 
treatment” OR “front-line chemotherapy” OR “first-line chemotherapy”. 
We selected the most relevant and pertinent studies considering how the 
studies were conducted, their applicability, statistical analysis, number 
of patients enrolled, outcomes. For ongoing clinical trials, we searched 
in the Clinicaltrials.gov database for recruiting and active, not recruiting 
trials, using the following keywords: “biliary tract cancer” OR “chol
angiocarcinoma” OR “intrahepatic cholangiocarcinoma” OR “gall
bladder cancer” OR “extrahepatic cholangiocarcinoma” AND “first-line 
treatment” OR “front-line chemotherapy” OR “first-line chemotherapy”. 
We restricted our research to clinical trials focused on the front-line 
setting. 

The birth of a standard of care: the ABC-02 trial 

Prior to 2010, several chemotherapeutic regimens have been 
explored either alone or in combination with other cytotoxic agents in a 
range of studies which were mainly nonrandomized phase II trials with 
small sample size [50]. A pooled analysis by Eckel and colleagues - 
including 2810 patients and 104 clinical trials - suggested better clinical 
outcomes in BTCs receiving doublet chemotherapy compared to 

single-agent chemotherapy [50]. In particular, response rate (RR), dis
ease control rate (DCR), and time to progression (TTP) in the two groups 
were 28% versus 15.3% (p = 0.000), 61% versus 50.4% (p = 0.000), and 
4.4 months versus 3.4 months (p = 0.015), respectively. In addition, a 
non-statistically significant trend for higher mOS was observed in the 
doublet arm (9.3 months and 7.5 months respectively, p = 0.061) [50]. 
Lastly, this analysis highlighted that the combination of gemcitabine 
plus platinum (cisplatin or oxaliplatin) appeared as the most active 
regimen in terms of DCR and RR, when these two doublets were 
compared with other regimens. In fact, the results of this study signaled 
the urgent need for more effective therapies, providing a benchmark for 
subsequent trials exploring the association of platinum-compounds with 
gemcitabine in advanced disease [50]. 

Firstly, the combination of cisplatin plus gemcitabine was assessed in 
the Advanced Biliary Cancer (ABC)− 01 trial [51]. In this randomized 
phase II trial, an improvement in terms of progression-free survival 
(PFS) was observed among patients treated with CisGem compared to 
BTCs receiving gemcitabine single-agent [51]. These results led to the 
phase III randomized ABC-02 trial, where 410 patients with advanced 
BTC were randomly allocated to receive CisGem or gemcitabine alone, 
with OS assessed as primary endpoint [21]. According to the design of 
this study, BTC patients were stratified according to Eastern Cooperative 
Oncology Group Performance Status (ECOG-PS), primary tumor site, 
and extent of disease [21]. After a median follow-up of 8.2 months, the 
mOS was 11.7 months in the CisGem arm and 8.1 months in the gem
citabine monotherapy group (p<0.001); moreover, median PFS in the 
two arms were 8.0 and 5.0 months, respectively (p<0.001). In addition, 
the benefit conferred by the doublet was consistent across the anatom
ical subgroups of BTC. Lastly, in terms of safety, CisGem showed a 
non-significant increase in neutropenia, although these results were not 
mirrored into higher infection rates [21]. 

Similarly, the randomized phase II BT22 on Japanese patients 
confirmed these findings, with CisGem showing superior mOS compared 
to gemcitabine monotherapy (11.2 months versus 7.7 months), and the 
survival benefit provided by the doublet was further corroborated by a 
meta-analysis by Valle and colleagues [52, 53]. Thus, the ABC-02 and 
the BT22 trials changed the paradigm of first-line treatment, establish
ing CisGem as the new standard of care for treatment-naïve BTC patients 
with advanced disease [54, 55]. 

Prognostic factors in advanced BTC receiving first-line 
chemotherapy 

Certainly, the ABC-02 and the BT22 trials showed that systemic 
chemotherapy has the potential to extend survival in BTC [21, 52-55]. 
But at the same time, the poor prognosis of these patients clearly sug
gests that the identification of factors which could help in the process of 
treatment selection is mandatory [56-58]. An important number of pa
rameters and factors have been proposed to play a prognostic role in 
advanced BTC patients receiving front-line chemotherapy [59-61]. 
Among these, disease status, liver metastasis, gender, ECOG-PS, number 
of metastatic sites, and several biochemical parameters (such as bili
rubin, white blood count, neutrophils, hemoglobin, and 
neutrophil-lymphocyte ratio) have been suggested as independent 
prognostic factors for survival in BTC patients treated with first-line 
chemotherapy [62]. More specifically, the most relevant independent 
prognostic factor for patients with advanced disease receiving first-line 
chemotherapy is ECOG-PS, a simple clinical parameter which may help 
to guide therapeutical choices. For example, all international guidelines 
suggest that monotherapy should be preferred in BTC patients with 
ECOG-PS 2, also on the basis of a meta-analysis including the ABC-02 
and the BT-22 trials, showing that BTCs with poor ECOG-PS do not 
seem to derive benefit from the reference doublet, and thus suggesting 
that gemcitabine monotherapy is a feasible treatment in this patient 
population [14, 17]. 

A multicenter Italian experience conducted by the G.I.Co. (Italian 

Fig. 1. Schematic figure of the anatomical site and main clinical features of 
each cholangiocarcinoma subtype. Biliary tract cancer comprises chol
angiocarcinoma, gallbladder cancer, and ampulla of Vater cancer. Chol
angiocarcinoma includes the intrahepatic, perihilar and distal subtypes; 
moreover, perihilar and distal cholangiocarcinomas are grouped together in the 
category of extrahepatic cholangiocarcinoma. Abbreviations: CCA: chol
angiocarcinoma; dCCA: distal cholangiocarcinoma; eCCA: extrahepatic chol
angiocarcinoma; GBC: gallbladder cancer; iCCA: intrahepatic cholangiocarcinoma; 
pCCA: perihilar cholangiocarcinoma. 
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Group of Cholangiocarcinoma) including 940 BTC patients, suggested 
that prior resection, tumor grading, baseline CEA, baseline CA 19.9, and 
ECOG-PS could be factors independently associated with survival [63]. 

However, despite several factors and scores have been proposed, all 
these tools have shown limited accuracy in determining survival and 
clinical outcomes in advanced BTC, highlighting the need for novel 
reliable biomarkers which could help to predict treatment outcomes in 
this setting [64-66]. 

Novel chemotherapeutic regimens or the addition of a third 
agent: trying to raise the bar 

Despite CisGem still represents the current standard of care, the 
modest survival benefit conferred by the reference doublet highlights 
that new first-line strategies for management of metastatic BTC repre
sent an urgent need [67]. In fact, in the last ten years, an impressive 
number of attempts have been made to improve the efficacy of CisGem, 
including the addition of a third agent or the use of novel anticancer 
drugs. Traditionally, the combination of gemcitabine plus oxaliplatin 
(GEMOX regimen) has been widely used, representing a valuable 
alternative strategy as front-line treatment in cisplatin-unfit patients, 
although its use is based on results of a nonrandomized phase II trial 
[68]. 

More recently, an important question has been whether more 
intensive strategies including triplets could be superior to the reference 
doublet. A phase II trial conducted by Shroff and colleagues assessed the 
role of the combination of CisGem plus nab-paclitaxel, reporting inter
esting results [69]. In fact, this single-arm, open-label study has shown 
that the triplet was associated with a RR of 32.2% and a DCR of 82.3% in 
treatment-naïve patients with advanced BTC [69]. Additionally, median 
PFS was 11.4 months while mOS 19.2 months, a remarkable result in the 
front-line setting of BTC [69]. The 58% of the enrolled patients pre
sented grade 3 or higher adverse events, with neutropenia as the most 
common grade 3–4 toxicity, occurring in the 33% of BTCs [69]. The 
triplet is currently undergoing prospective evaluation in a phase III 
randomized trial which is allocating advanced BTC patients to CisGem 
plus nab-paclitaxel versus CisGem alone (NCT03768414); OS is the 
primary endpoint of this study. 

Following the notable results of a phase II trial on Japanese patients 
reporting a mOS of 16.2 months in treatment-naïve BTC, another triplet 
- the combination of CisGem plus the oral fluoropyrimidine S1 - has been 
evaluated in a randomized phase III trial [70]. In this study, this 
experimental treatment was compared to the standard doublet. 
Although the study was formally positive, with a HR of 0.791 (p = 0.046, 
95% CI 0.628–0.996), the differences between the two arms were 
extremely limited, with mOS in the triplet arm and the doublet arm of 
13.5 months and 12.6 months, respectively, suggesting an overall 
limited clinical impact of the trial [70]. 

Another strategy assessed in a phase III Japanese trial included the 
combination of gemcitabine plus the fluoropyrimidine S-1 [67]. In this 
study, efficacy and safety of the reference doublet CisGem was compared 
with gemcitabine – S-1 (GEM/S1) in 354 treatment naïve BTC patients 
[67]. The overall response rate (ORR) was 29.8% in patients receiving 
GEM/S1 and 32.4% in the CisGem group; conversely, median PFS was 
6.8 months and 5.8 months in the first and the second arm, respectively. 
Lastly, patients treated with GEM/S1 showed a median OS of 15.1 
months, versus 13.4 months in the CisGem arm [67]. Both treatments 
were altogether well-tolerated. Clinically significant AEs were observed 
in 35.1% of patients in the GC arm and 29.9% in the GS arm [67]. Of 
note, the authors stated that GEM/S1 could represent a new and 
convenient standard of care option for treatment-naïve patients; how
ever, the characteristics of this study (including the patient population 
and the type of treatment, the use of which is limited to Asia) make hard 
to translate these results in clinical practice in Western Countries. 

In an attempt to translate the experience of advanced pancreatic 
cancer, the FOLFIRINOX regimen has been tested in a phase I trial 

including 28 patients with advanced BTC [71]. However, only the 21% 
(6/28) showed partial response (PR), with clinical outcomes which did 
not overcome the benefit provided by the reference doublet [71]. 
However, the AMEBICA French III trial is ongoing, with the aim of 
comparing FOLFIRINOX versus CisGem in this setting (NCT02591030). 
The primary outcomes of this study include OS and the percentage of 
BTC patients who are alive without radiological progression at 6 
months; the study has a planned enrollment of 316 participants, with an 
estimated primary completion date in September 2023. 

An interesting and novel approach in front-line setting is certainly 
the application of ProTide technology to design the NUC-1031, a new 
agent aimed to overcome the key resistance mechanisms associated with 
gemcitabine – in terms of transport, activation, and catabolism [72]. In 
addition, NUC-1031 (or acelarin) differs from gemcitabine since this 
molecule is not subject to metabolism by cytidine deaminase, and thus, 
its mechanism of action reduces toxic metabolites. Recently, McNamara 
and colleagues published the results of the ABC-08 phase Ib study 
reporting a favorable safety profile for CisGem plus NUC-1031 [73]. 
According to the results of this trial, in combination with CisGem for the 
front-line treatment of patients with advanced BTC, 725 mg/m2 
NUC-1031 was recommended for phase III trial evaluation. In fact, the 
phase III randomized NuTide trial is currently ongoing, with the aim of 
comparing the combination of the reference first-line doublet plus 
NUC-1031 versus CisGem alone (NCT04163900) [74]. Lastly, several 
other first-line regimens are under investigation in advanced BTC, 
including the combination of nanoliposomal-irinotecan (Nal-IRI) plus 
5-fluorouracil (5-FU) / leucovorin [75]. More specifically, the phase II, 
open-lable, NIFE trial is comparing the combination of Nal-IRI plus 5-FU 
/ leucovorin versus CisGem in treatment-naïve BTC patients with 
advanced disease (NCT03044587). PFS is the primary outcome of this 
study, which has a planned enrollment of 92 participants. 

Checkpoint point inhibitors and targeted therapies plus 
chemotherapy: promises and failures 

In the last decade, immunotherapy has changed treatment paradigms 
of a wide range of solid tumors, improving clinical outcomes and 
reporting unprecedented response rates [76, 77]. However, ICIs have 
shown controversial and highly discussed results in several malignancies 
[78-80]; among these, ICIs as monotherapy have been disappointing in 
unselected BTC patients [81]. In an attempt to increase the antitumor 
efficacy of immunotherapy as first-line treatment, and on the basis of a 
strong biological rationale, ICIs are being tested in combination with 
chemotherapy [82]. In fact, chemoimmunotherapy could play a syner
gistic effect, since several chemotherapeutic agents are able to upregu
late checkpoint expression [83]. 

A phase I trial on 30 treatment-naïve Japanese patients treated with 
first-line CisGem plus nivolumab was conducted by Ueno and colleagues 
[84]. Of note, this triplet reported an unprecedented RR of 37% in 
advanced BTC patients, with a median PFS and OS of 4.2 months and 
15.4 months, respectively. Several other trials are currently ongoing, 
including the phase III TOPAZ-1 and KEYNOTE-966 trials, which will 
provide further information regarding the role of chemoimmunotherapy 
as first-line treatment (Table 1). The phase III, double-blind, TOPAZ-1 
study is randomly allocating treatment-naïve patients to CisGem plus 
placebo versus CisGem in combination with the anti-PD-L1 agent dur
valumab. Similarly, the KEYNOTE-966 is currently evaluating the role of 
the PD-1 inhibitor pembrolizumab combined with the reference doublet 
versus CisGem plus placebo. The primary outcomes of this study are PFS 
and OS, with an estimated primary completion date in August 2023 and 
a planned enrollment of 788 patients. In addition, a wide number and 
type of immune-based combinations is being assessed as front-line 
treatment, and further results from several studies are expected soon 
(Table 1). Among these trials, a multicenter, randomized, 
placebo-controlled study is evaluating the role of CisGem in combina
tion with bintrafusp alfa (M7824), an innovative first-in-class 
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bifunctional fusion protein composed of a human IgG1 monoclonal 
antibody against PD-L1 fused with 2 extracellular domains of TGF-β 
receptor (NCT04066491). This study testing the TGF-β “trap” has a 
planned enrollment of 512 patients, with an estimated primary com
petion date in November 2022. 

Among the currently ongoing trials, it is worth mentioning a phase II 
open-label study which is evaluating the role of the combination of 
CisGem plus durvalumab plus tremelimumab in treatment-naïve pa
tients with advanced disease (NCT03046862). Response rate represents 
the primary endpoint of this trial. Several other combinations are being 
assessed in the front-line setting, including toripalimab plus GEMOX 
(NCT04191343), toripalimab plus S1-gemcitabine (NCT03796429), and 
the PD-1 monoclonal antibody SH2–1210 combined with GEMOX 
regimen (NCT03486678). In an “immunologically” cold group of ma
lignancies such as BTCs, the identification of specific molecular and 
histological biomarkers which could predict response to ICIs – as mon
otherapy or in combination with chemotherapy - represents a high 
unmet need [85]. 

As regards targeted therapies, the massive advent of improved 
technologies has recently led to the identification of several actionable 
alterations in BTC, which are estimated to be present in the 50% of 
patients [86-90]. As previously stated, molecular profiling of BTC has 
gained great importance during the last ten years due to the develop
ment of targeted therapies against druggable molecular alterations, such 
as fibroblast growth factor receptor (FGFR)− 2 fusions and isocitrate 
dehydrogenase (IDH)− 1 mutations, as witnessed by the recently pub
lished FIGHT-202 and ClarIDHy trials. [91, 92]. In addition to these 
aberrations, several other alterations have been observed, with the hope 
of providing novel molecules to the therapeutic landscape of BTCs 
[93-95]. In analogy with ICIs, targeted agents have been tested in 
combination with chemotherapy in treatment-naïve patients, reporting 
disappointing results so far. For example, Epithelial Growth Factor Re
ceptor (EGFR) inhibitors have been assessed in combination with 

first-line chemotherapy in several phase II and III clinical trials, failing to 
result in improved clinical outcomes [96-100]. In addition, the recently 
published phase II PICCA trial conducted by Vogel and colleagues 
further confirmed these findings, with panitumumab in combination 
with front-line CisGem reporting no improvement in terms of ORR, PFS, 
and OS in BTC patients compared to CisGem alone [101]. Similarly, 
previous attempts to improve clinical outcomes adding other anticancer 
drugs to the reference doublet – such as sorafenib, cediranib, veliparib, 
and other anti-angiogenic agents – in advanced BTCs failed to produce 
promising results [102-105]. 

Although genomic sequence technologies have shed light on a pre
viously unknown landscape, unfortunately this knowledge has only 
marginally been translated into improved clinical outcomes, and further 
studies are needed to detect if novel targeted agents could be added to 
the reference doublet - or could even replace CisGem in patients 
harboring druggable mutations [106-108]. For example, the FIGHT-302 
(NCT03656536) is evaluating the efficacy and safety of pemigatinib – 
the only approved targeted therapy in cholangiocarcinoma so far – 
versus CisGem chemotherapy in first-line treatment of patients with 
FGFR2 rearrangement [109]. 

The FGFR1, FGFR2, and FGFR3 inhibitor pemigatinib has reported 
notable results in the phase II FIGHT-202 study, which investigated the 
role of this agent in previously treated cholangiocarcinoma patients, 
showing an ORR of 35.5% and median PFS of 6.9 months in those pa
tients harboring FGFR2 fusion or other rearrangements [31]. Based on 
these results, in April 2020 the Food and Drug Administration (FDA) 
granted accelerated approval for this agent, something that represented 
the firs molecularly targeted therapy to be approved for the treatment of 
cholangiocarcinoma patients [31]. However, several questions remain 
unanswered, including the emergence of polyclonal mutations deter
mining resistance to FGFR inhibition, the identification of biomarkers 
predictive of response, and the knowledge gaps regarding the role of 
other FGFR gene aberrations. The results of the FIGHT-302 are highly 

Table 1 
Ongoing trials evaluating immunotherapy plus systemic chemotherapy as first-line treatment in advanced biliary tract cancer. Abbreviations: CisGem: cisplatin 
plus gemcitabine combination; CTLA-4: Cytotoxic T-Lymphocyte Antigen 4; DLTs: dose-limiting toxicities; FGFR: fibroblast growth factor receptor; GEMOX: gemcitabine plus 
oxaliplatin; ORR: overall response rate; OS: overall survival; PDGFR: platelet-derived growth factor receptor; PD-1: programmed death 1; PFS: progression-free survival; TKI: 
tyrosine kinase inhibitor; VEGFR: vascular endothelial growth factor.  

NCT name Phase Setting Arm A Arm B Compounds description Estimated 
enrolment 

Primary 
outcomes 

NCT04066491 2/3 First-line Bintrafusp alfa (M7824) 
plus CisGem 

Placebo 
plus 
CisGem 

Bintrafusp alfa: first-in-class bifunctional fusion 
protein composed of PD-L1 antibody fused with 2 
extracellular domains of TGF-β receptor 

512 DLTs 
OS 

NCT03260712 2 First-line Pembrolizumab plus 
CisGem  

Pembrolizumab: PD-1 antibody 50 PFS at 6 
months 

NCT03875235 
(TOPAZ-1) 

3 First-line Durvalumab plus CisGem Placebo 
plus 
CisGem 

Durvalumab: PD-L1 inhibitor 757 OS 

NCT03046862 2 First-line Durvalumab plus 
tremelimumab plus 
CisGem  

Durvalumab: PD-L1 inhibitor 
Tremelimumab: anti-CTLA-4 agent 

31 ORR 

NCT03796429 2 First-line Toripalimab plus S-1 plus 
gemcitabine  

Toripalimab: PD-1 antibody 40 PFS 
OS 

NCT04172402 2 First-line Nivolumab plus S-1 plus 
gemcitabine  

Nivolumab: PD-1 antibody 48 ORR 

NCT04027764 2 First-line Toripalimab plus S-1 plus 
albumin paclitaxel  

Toripalimab: PD-1 antibody 30 ORR 

NCT04300959 2 First-line Anlotinib plus sintilimab 
plus CisGem 

CisGem Anlotinib: TKI inhibiting VEGFR, FGFR, PDGFR and 
c-KIT kinase 
Sintilimab: PD-1 antibody 

80 12-month 
OS rate 

NCT03478488 3 First-line KN035 plus GEMOX  GEMOX KN035: PD-L1 inhibitor 390 OS 

NCT04191343 2 First-line Toripalimab plus GEMOX  Toripalimab: PD-1 antibody 20 ORR 
NCT04003636 

(KEYNOTE-966) 
3 First-line Pembrolizumab plus 

CisGem 
Placebo 
plus 
CisGem 

Pembrolizumab: PD-1 antibody 788 PFS 
OS 

NCT03937895 1/2A First- or 
later-line 

Pembrolizumab plus 
allogenic NK cell (SMT- 
NK)  

Pembrolizumab: PD-1 antibody 
SMT-NK: allogenic natural killer cell 

40 DLTs 
ORR  
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awaited and will clarify if pemigatinib could be superior to the doublet 
in this setting. However, it is worth noting that a large cohort of patients 
(approximately the 50% of BTCs) has no currently actionable mutations, 
something which further suggests that novel strategies are needed and 
that only a minority and very specific population of BTC patients could 
benefit from “precision medicine” [110, 111]. 

Conclusions 

Although we are witnessing a new era in BTC management, 10 years 
after the publication of the ABC-02 trial, the combination of CisGem in 
the first-line setting remains the standard treatment for patients without 
targetable alterations. The development of novel molecules and the 
identification of novel targets represent urgent needs in this setting, and 
results of ongoing clinical trials are awaited, with the hope of providing 
better clinical outcomes in patients with advanced BTC. 

Financial & competing interests’ disclosure 

The author has no relevant affiliations or financial involvement with 
any organization or entity with a financial interest in or financial con
flict with the subject matter or materials discussed in the manuscript. 
This includes employment, consultancies, honoraria, stock ownership or 
options, expert testimony, grants or patents received or pending, or 
royalties. 

This research did not receive any specific grant from funding 
agencies in the public, commercial, or not-for-profit sectors. 

No writing assistance was utilized in the production of this 
manuscript. 

Declaration of Competing Interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

References 

[1] SM Weber, D Ribero, EM O’Reilly, N Kokudo, M Miyazaki, TM. Pawlik, 
Intrahepatic cholangiocarcinoma: expert consensus statement, HPB (Oxford) 17 
(8) (2015 Aug) 669–680, https://doi.org/10.1111/hpb.12441. PMID: 26172134; 
PMCID: PMC4527852. 

[2] S Rizvi, GJ. Gores, Pathogenesis, diagnosis, and management of 
cholangiocarcinoma, Gastroenterology 145 (6) (2013) 1215–1229. 

[3] A Rizzo, AD Ricci, G. Brandi, PD-L1, TMB, MSI, and Other Predictors of Response 
to Immune Checkpoint Inhibitors in Biliary Tract Cancer, Cancers (Basel) 13 (3) 
(2021 Feb 1) 558, https://doi.org/10.3390/cancers13030558. 

[4] D Waseem, P. Tushar, Intrahepatic, perihilar and distal cholangiocarcinoma: 
Management and outcomes, Ann Hepatol 16 (1) (2017 Jan-Feb) 133–139, 
https://doi.org/10.5604/16652681.1226927, 2017PMID: 28051802; PMCID: 
PMC5630455. 

[5] A Forner, G Vidili, M Rengo, L Bujanda, et al., Clinical presentation, diagnosis and 
staging of cholangiocarcinoma, Liver Int 39 (Suppl 1) (2019) 98–107. 

[6] JM Banales, JJG Marin, A Lamarca, et al., Cholangiocarcinoma 2020: the next 
horizon in mechanisms and management, Nat Rev Gastroenterol Hepatol (2020), 
https://doi.org/10.1038/s41575-020-0310-z. 

[7] N Razumilava, GJ. Gores, Cholangiocarcinoma, Lancet 383 (9935) (2014) 
2168–2179. 

[8] SK Saha, AX Zhu, CS Fuchs, GA Brooks, Forty-year trends in cholangiocarcinoma 
incidence in the US: intrahepatic disease on the rise, Oncologist 21 (2016) 
594–599. 

[9] JA Bridgewater, KA Goodman, A Kalyan, MF. Mulcahy, Biliary Tract Cancer: 
Epidemiology, Radiotherapy, and Molecular Profiling, Am Soc Clin Oncol Educ 
Book 35 (2016) e194–e203, https://doi.org/10.1200/EDBK_160831. PMID: 
27249723. 

[10] N Schweitzer, M Fischer, MM Kirstein, et al., Risk estimation for biliary tract 
cancer: Development and validation of a prognostic score, Liver Int 37 (12) (2017 
Dec) 1852–1860, https://doi.org/10.1111/liv.13517. Epub 2017 Jul 28. PMID: 
28695669. 

[11] JM Banales, V Cardinale, G Carpino, et al., Expert consensus document: 
Cholangiocarcinoma: current knowledge and future perspectives consensus 
statement from the European Network for the Study of Cholangiocarcinoma 
(ENS-CCA), Nat Rev Gastroenterol Hepatol 13 (5) (2016) 261–280. 

[12] ML DeOliveira, SC Cunningham, JL Cameron, F Kamangar, JM Winter, 
KD Lillemoe, et al., Cholangiocarcinoma: thirty-one-year experience with 564 
patients at a single institution, Ann Surg 245 (2007) 755–762. 

[13] S Matsukuma, Y Tokumitsu, Y Shindo, H Matsui, H. Nagano, Essential updates to 
the surgical treatment of biliary tract cancer, Ann Gastroenterol Surg 3 (4) (2019 
May 22) 378–389, https://doi.org/10.1002/ags3.12266. PMID: 31346577; 
PMCID: PMC6635684. 

[14] JW Valle, I Borbath, SA Khan, F Huguet, T Gruenberger, D. Arnold, Biliary cancer: 
ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up, Ann 
Oncol 27 (2016) v28–v37. 

[15] GG Kasumova, O Tabatabaie, RM Najarian, et al., Surgical management of 
gallbladder cancer: simple versus extended cholecystectomy and the role of 
adjuvant therapy, Ann Surg 266 (4) (2017) 625–631. 

[16] JN Primrose, RP Fox, DH Palmer, et al., Capecitabine compared with observation 
in resected biliary tract cancer (BILCAP): a randomised, controlled, multicentre, 
phase 3 study, Lancet Oncol 20 (5) (2019) 663–673. 

[17] RT Shroff, EB Kennedy, M Bachini, et al., Adjuvant Therapy for Resected Biliary 
Tract Cancer: ASCO Clinical Practice Guideline, J Clin Oncol 37 (12) (2019) 
1015–1027. 

[18] A Rizzo, G. Brandi, BILCAP trial and adjuvant capecitabine in resectable biliary 
tract cancer: reflections on a standard of care, Expert Rev Gastroenterol Hepatol 
18 (2020 Dec) 1–3, https://doi.org/10.1080/17474124.2021.1864325. 

[19] DA Sanoyan, MG McNamara, A Lamarca, JW. Valle, Adjuvant chemotherapy in 
biliary tract cancer: state of the art and future perspectives, Curr Opin Oncol 
(2020 May 13). 

[20] M Jonczyk, F Collettini, D Schnapauff, et al., Cholangiocarcinoma: CT-guided 
High-Dose Rate Brachytherapy (CT-HDRBT) for Limited (<4 cm) and Large (>4 
cm) Tumors, Anticancer Res 38 (10) (2018 Oct) 5843–5852. 

[21] J Valle, H Wasan, DH Palmer, et al., ABC-02 Trial Investigators. Cisplatin plus 
gemcitabine versus gemcitabine for biliary tract cancer, N Engl J Med 362 (2010) 
1273–1281. 

[22] JW Valle, A Lamarca, L Goyal, J Barriuso, AX. Zhu, New Horizons for Precision 
Medicine in Biliary Tract Cancers, Cancer Discov 7 (9) (2017 Sep) 943–962, 
https://doi.org/10.1158/2159-8290.CD-17-0245. Epub 2017 Aug 17. PMID: 
28818953; PMCID: PMC5586506. 

[23] A Rizzo, AD Ricci, G. Brandi, Futibatinib, an investigational agent for the 
treatment of intrahepatic cholangiocarcinoma: evidence to date and future 
perspectives, Expert Opin Investig Drugs 25 (2020 Oct) 1–8. 

[24] DP Sohal, S Shrotriya, M Abazeed, M Cruise, A. Khorana, Molecular 
characteristics of biliary tract cancer, Crit Rev Oncol Hematol 107 (2016 Nov) 
111–118, https://doi.org/10.1016/j.critrevonc.2016.08.013. Epub 2016 Sep 13. 
PMID: 27823638. 

[25] A Lamarca, J Barriuso, MG McNamara, JW. Valle, Molecular targeted therapies: 
Ready for "prime time" in biliary tract cancer, J Hepatol 73 (1) (2020) 170–185. 

[26] A Massa, C Varamo, F Vita, et al., Evolution of the experimental models of 
cholangiocarcinoma, Cancers 12 (2020) 2308. 

[27] JD Mizrahi, RT. Shroff, New Treatment Options for Advanced Biliary Tract 
Cancer, Curr Treat Options Oncol 21 (8) (2020) 63. 

[28] RK Kelley, J Bridgewater, GJ Gores, AX. Zhu, Systemic therapies for intrahepatic 
cholangiocarcinoma, J Hepatol 72 (2) (2020) 353–363. 

[29] A Rizzo, AD Ricci, S Tavolari, G. Brandi, Circulating Tumor DNA in Biliary Tract 
Cancer: Current Evidence and Future Perspectives, Cancer Genomics Proteomics 
17 (5) (2020) 441–452. 

[30] I Malenica, M Donadon, A. Lleo, Molecular and Immunological Characterization 
of Biliary Tract Cancers: A Paradigm Shift Towards a Personalized Medicine, 
Cancers 12 (2020) 2190. 

[31] GK Abou-Alfa, V Sahai, A Hollebecque, et al., Pemigatinib for previously treated, 
locally advanced or metastatic cholangiocarcinoma: a multicentre, open-label, 
phase 2 study, Lancet Oncol (2020) pii: S1470-2045(20)30109-1. 

[32] BA Weinberg, J Xiu, MR Lindberg, et al., Molecular profiling of biliary cancers 
reveals distinct molecular alterations and potential therapeutic targets, 
J Gastrointest Oncol 10 (2019) 652–662. 

[33] V Mazzaferro, BF El-Rayes, M Droz Dit Busset, et al., Derazantinib (ARQ 087) in 
advanced or inoperable FGFR2 gene fusion-positive intrahepatic 
cholangiocarcinoma, British Journal of Cancer 120 (2019) 165–171. 

[34] E Oneda, M Abu Hilal, A Zaniboni, Biliary Tract Cancer: Current Medical 
Treatment Strategies, Cancers (Basel) 12 (5) (2020) 1237. 

[35] F Massari, V Mollica, A Rizzo, L Cosmai, M Rizzo, C. Porta, Safety evaluation of 
immune-based combinations in patients with advanced renal cell carcinoma: a 
systematic review and meta-analysis, Expert Opin Drug Saf 19 (10) (2020 Oct) 
1329–1338. 

[36] N Andreatos, G Iyer, P. Grivas, Emerging biomarkers in urothelial carcinoma: 
Challenges and opportunities, Cancer Treat Res Commun 25 (2020 May 16), 
100179, https://doi.org/10.1016/j.ctarc.2020.100179. Epub ahead of print. 
PMID: 32920502. 

[37] S Gulati, E Philip, S Salgia, SK. Pal, Evolving treatment paradigm in metastatic 
non clear cell renal cell carcinoma, Cancer Treat Res Commun 23 (2020 Mar 17), 
100172, https://doi.org/10.1016/j.ctarc.2020.100172. Epub ahead of print. 
PMID: 32252014. 

[38] RS Herbst, P Baas, DW Kim, et al., Pembrolizumab versus docetaxel for previously 
treated, PD-L1-positive, advanced non-small-cell lung cancer (KEYNOTE-010): A 
randomised controlled trial, Lancet (2016), https://doi.org/10.1016/S0140-6736 
(15)01281-7. Published online. 

[39] A Rizzo, V Mollica, F. Massari, Expression of Programmed Cell Death Ligand 1 as 
a Predictive Biomarker in Metastatic Urothelial Carcinoma Patients Treated with 
First-line Immune Checkpoint Inhibitors Versus Chemotherapy: A Systematic 

A. Rizzo and G. Brandi                                                                                                                                                                                                                        

https://doi.org/10.1111/hpb.12441
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0002
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0002
https://doi.org/10.3390/cancers13030558
https://doi.org/10.5604/16652681.1226927
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0005
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0005
https://doi.org/10.1038/s41575-020-0310-z
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0007
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0007
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0008
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0008
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0008
https://doi.org/10.1200/EDBK_160831
https://doi.org/10.1111/liv.13517
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0011
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0011
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0011
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0011
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0012
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0012
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0012
https://doi.org/10.1002/ags3.12266
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0014
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0014
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0014
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0015
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0015
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0015
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0016
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0016
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0016
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0017
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0017
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0017
https://doi.org/10.1080/17474124.2021.1864325
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0019
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0019
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0019
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0020
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0020
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0020
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0021
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0021
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0021
https://doi.org/10.1158/2159-8290.CD-17-0245
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0023
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0023
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0023
https://doi.org/10.1016/j.critrevonc.2016.08.013
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0025
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0025
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0026
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0026
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0027
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0027
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0028
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0028
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0029
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0029
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0029
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0030
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0030
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0030
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0031
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0031
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0031
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0032
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0032
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0032
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0033
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0033
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0033
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0034
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0034
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0035
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0035
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0035
http://refhub.elsevier.com/S2468-2942(21)00034-4/sbref0035
https://doi.org/10.1016/j.ctarc.2020.100179
https://doi.org/10.1016/j.ctarc.2020.100172
https://doi.org/10.1016/S0140-6736(15)01281-7
https://doi.org/10.1016/S0140-6736(15)01281-7


Cancer Treatment and Research Communications 27 (2021) 100335

6

Review and Meta-analysis, Eur Urol Focus 27 (2021 Jan), https://doi.org/ 
10.1016/j.euf.2021.01.003. S2405-4569(21)00004-3. 

[40] H Borghaei, L Paz-Ares, L Horn, et al., Nivolumab versus docetaxel in advanced 
nonsquamous non-small-cell lung cancer, N Engl J Med (2015), https://doi.org/ 
10.1056/NEJMoa1507643. Published online 2015. 

[41] AD Ricci, A Rizzo, G. Brandi, Immunotherapy in Biliary Tract Cancer: Worthy of a 
Second Look, Cancer Control 27 (3) (2020 Jul-Aug), 1073274820948047, 
https://doi.org/10.1177/1073274820948047. 

[42] C Morizane, M Ueno, M Ikeda, T Okusaka, H Ishii, J. Furuse, New developments 
in systemic therapy for advanced biliary tract cancer, Jpn J Clin Oncol 48 (8) 
(2018 Aug 1) 703–711, https://doi.org/10.1093/jjco/hyy082. PMID: 29893894. 

[43] YS Chun, M. Javle, Systemic and Adjuvant Therapies for Intrahepatic 
Cholangiocarcinoma, Cancer Control 24 (3) (2017 Jul-Sep), https://doi.org/ 
10.1177/1073274817729241, 1073274817729241PMID: 28975832; PMCID: 
PMC5937242. 

[44] A Rizzo, AD Ricci, G. Brandi, Recent advances of immunotherapy for biliary tract 
cancer, Expert Rev Gastroenterol Hepatol 8 (2021 Jan) 1–10, https://doi.org/ 
10.1080/17474124.2021.1853527. 

[45] DY Zhao, KH. Lim, Current biologics for treatment of biliary tract cancers, 
J Gastrointest Oncol (2017), https://doi.org/10.21037/jgo.2017.05.04. 
Published online. 

[46] F Gani, N Nagarajan, Y Kim, et al., Program Death 1 Immune Checkpoint and 
Tumor Microenvironment: Implications for Patients With Intrahepatic 
Cholangiocarcinoma, Ann Surg Oncol 23 (2016) 2610–2617. 

[47] Ricci AD, Rizzo A, Brandi G. The DNA damage repair (DDR) pathway in biliary 
tract cancer (BTC): a new Pandora’s box? ESMO Open. 2020 Sep;5(5):e001042. 
doi: 10.1136/esmoopen-2020-001042. PMID: 32994319; PMCID: PMC7526276. 

[48] S Chakrabarti, M Kamgar, A. Mahipal, Targeted Therapies in Advanced Biliary 
Tract Cancer: An Evolving Paradigm, Cancers (Basel) 12 (8) (2020 Jul), 242039. 

[49] A Mahipal, A Kommalapati, SH Tella, A Lim, R. Kim, Novel targeted treatment 
options for advanced cholangiocarcinoma, Expert Opin Investig Drugs 27 (9) 
(2018 Sep) 709–720. 

[50] F Eckel, RM. Schmid, Chemotherapy in advanced biliary tract carcinoma: a 
pooled analysis of clinical trials, Br J Cancer 96 (6) (2007 Mar 26) 896–902, 
https://doi.org/10.1038/sj.bjc.6603648. Epub 2007 Feb 27. PMID: 17325704; 
PMCID: PMC2360111. 

[51] JW Valle, H Wasan, P Johnson, et al., Gemcitabine alone or in combination with 
cisplatin in patients with advanced or metastatic cholangiocarcinomas or other 
biliary tract tumours: a multicentre randomised phase II study - The UK ABC-01 
Study, Br J Cancer 101 (4) (2009 Aug 18) 621–627, https://doi.org/10.1038/sj. 
bjc.6605211. PMID: 19672264; PMCID: PMC2736816. 

[52] I Tsukiyama, M Ejiri, Y Yamamoto, et al., A Cost-Effectiveness Analysis of 
Gemcitabine plus Cisplatin Versus Gemcitabine Alone for Treatment of Advanced 
Biliary Tract Cancer in Japan, J Gastrointest Cancer 48 (4) (2017 Dec) 326–332, 
https://doi.org/10.1007/s12029-016-9885-6. PMID: 27785685; PMCID: 
PMC5660135. 

[53] JW Valle, J Furuse, M Jitlal, et al., Cisplatin and gemcitabine for advanced biliary 
tract cancer: a meta-analysis of two randomised trials, Ann Oncol 25 (2) (2014 
Feb) 391–398, https://doi.org/10.1093/annonc/mdt540. Epub 2013 Dec 18. 
PMID: 24351397. 

[54] A Rizzo, AD Ricci, N Tober, et al., Second-line Treatment in Advanced Biliary 
Tract Cancer: Today and Tomorrow, Anticancer Res 40 (6) (2020 Jun) 
3013–3030, https://doi.org/10.21873/anticanres.14282. PMID: 32487595. 

[55] A Lamarca, P Ross, HS Wasan, et al., Advanced Intrahepatic Cholangiocarcinoma: 
Post Hoc Analysis of the ABC-01, -02, and -03 Clinical Trials, J Natl Cancer Inst 
112 (2) (2020 Feb 1) 200–210, https://doi.org/10.1093/jnci/djz071. PMID: 
31077311. 

[56] AD Ricci, A Rizzo, G. Brandi, In Regard toA phase Ib study of NUC-1031 in 
combination with cisplatin for the first-line treatment of patients with advanced 
biliary tract cancer (ABC-08), Oncologist (2021 Feb 4), https://doi.org/10.1002/ 
onco.13703. 

[57] M Javle, H Zhao, GK. Abou-Alfa, Systemic therapy for gallbladder cancer, Chin 
Clin Oncol 8 (4) (2019 Aug) 44, https://doi.org/10.21037/cco.2019.08.14. 
PMID: 31484490. 

[58] A Rizzo, AD Ricci, C Bonucci, et al., Experimental HER2- targeted therapies for 
biliary tract cancer, Expert Opin Investig Drugs 6 (2020 Dec) 1–11, https://doi. 
org/10.1080/13543784.2021.1854724. 

[59] MG McNamara, AJ Templeton, M Maganti, et al., Neutrophil/lymphocyte ratio as 
a prognostic factor in biliary tract cancer, Eur J Cancer 50 (9) (2014) 1581–1589. 

[60] RD Peixoto, D Renouf, H. Lim, A population based analysis of prognostic factors 
in advanced biliary tract cancer, J Gastrointest Oncol 5 (6) (2014) 428–432. 

[61] RR Plentz, NP. Malek, Systemic Therapy of Cholangiocarcinoma, Visc Med 32 (6) 
(2016 Dec) 427–430, https://doi.org/10.1159/000453084. Epub 2016 Nov 30. 
PMID: 28229078; PMCID: PMC5290432. 

[62] J Bridgewater, AWH Lopes, H Wasan, et al., Prognostic factors for progression- 
free and overall survival in advanced biliary tract cancer, Ann Oncol 27 (1) 
(2016) 134–140. 

[63] JJG Marin, MG Prete, A Lamarca, et al., working group 6 of the COST-action 
18122 (Euro-Cholangio-NET) as part of the European Network for the study of 
Cholangiocarcinoma (ENSCCA). Current and novel therapeutic opportunities for 
systemic therapy in biliary cancer, Br J Cancer 123 (7) (2020 Sep) 1047–1059, 
https://doi.org/10.1038/s41416-020-0987-3. Epub 2020 Jul 22. PMID: 
32694694; PMCID: PMC7525457. 

[64] BG Song, JK Park, HS Kim, et al., Prognosis and prognostic factors in patients with 
advanced biliary tract cancer depending on its anatomical location, Scand J 

Gastroenterol 54 (6) (2019 Jun) 740–745, https://doi.org/10.1080/ 
00365521.2019.1619827. Epub 2019 May 28. PMID: 31136212. 

[65] A Rizzo, AD Ricci, G. Brandi, Combination therapy of dabrafenib plus trametinib 
in patients with BRAFV600E-mutated biliary tract cancer, Hepatobiliary Pancreat 
Dis Int 9 (2020 Dec), https://doi.org/10.1016/j.hbpd.2020.12.010. S1499-3872 
(20)30248-4. 

[66] A Lamarca, RA Hubner, W David Ryder, JW Valle, Second-line chemotherapy in 
advanced biliary cancer: a systematic review, Ann Oncol 25 (12) (2014 Dec) 
2328–2338, https://doi.org/10.1093/annonc/mdu162. Epub 2014 Apr 25. 
PMID: 24769639. 

[67] C Morizane, T Okusaka, J Mizusawa, et al., members of the Hepatobiliary and 
Pancreatic Oncology Group of the Japan Clinical Oncology Group (JCOG- 
HBPOG). Combination gemcitabine plus S-1 versus gemcitabine plus cisplatin for 
advanced/recurrent biliary tract cancer: the FUGA-BT (JCOG1113) randomized 
phase III clinical trial, Ann Oncol 30 (12) (2019 Dec 1) 1950–1958, https://doi. 
org/10.1093/annonc/mdz402. PMID: 31566666. 
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