
Abstract. Background/Aim: The efficacy of gemcitabine-
based chemotherapy in locally advanced/metastatic biliary
tract carcinoma is limited. The aim of this trial was to assess
the activity of a novel gemcitabine-pazopanib combination
in such patients. Patients and Methods: In this phase II,
multicenter trial, patients with histologically/cytologically
confirmed biliary tract carcinoma, previously untreated for
advanced disease, received 1000 mg/m2 of gemcitabine on
days 1 and 8 every 21 days and 800 mg of pazopanib once
daily continuously for 8 cycles, followed by pazopanib
maintenance. The primary endpoint was objective response
rate (ORR). Results: A total of 29 patients (median age; 69
years) were enrolled between June 2013 and March 2018.

The ORR was 13.8% in the intent-to-treat and 19.1% in the
per protocol population. The median progression-free and
overall survival were 6.3 and 10.4 months, respectively.
Conclusion: The low response rate precludes further testing
of the combination in patients with biliary tract carcinoma.

Malignant biliary tract (or biliary tree) carcinomas are rare
neoplasms. They constitute approximately 3% of all
gastrointestinal malignancies (1). They represented fewer than
3% of all cancer cases diagnosed in Europe in 2018, however,
precise percentage is not possible as intrahepatic
cholangiocarcinoma was grouped together with hepatocellular
carcinoma (2). The carcinomas of intra-hepatic and extra-
hepatic bile ducts (also called cholangiocarcinomas) and
gallbladder cancer are the two most common types of this
group of neoplasms. From a therapeutic point of view,
patients with biliary tree cancer may be divided in patients
with resectable disease and patients with unresectable disease
(locally advanced and/or metastatic). In the first group of
patients, resection of the tumor is the treatment of choice (3).
In the latter group of patients, prognosis is very poor. The

929

Correspondence to: Joseph Sgouros, Third Department of Medical
Oncology, Agii Anargiri Cancer Hospital, Kaliftaki, 14564, Athens,
Greece. Tel: +30 2103501276, e-mail: josephsgouros@yahoo.co.uk

Key Words: Biliary tract carcinoma, gemcitabine, pazopanib, phase II
study.

ANTICANCER RESEARCH 40: 929-938 (2020)
doi:10.21873/anticanres.14026

First Line Gemcitabine/Pazopanib in Locally Advanced 
and/or Metastatic Biliary Tract Carcinoma. 

A Hellenic Cooperative Oncology Group Phase II Study 
JOSEPH SGOUROS1, GERASIMOS ARAVANTINOS2, GEORGIA-ANGELIKI KOLIOU3, 

GEORGE PENTHEROUDAKIS4,5, FLORA ZAGOURI6, AMANDA PSYRRI7, 
DIMITRA IOANNA LAMPROPOULOU2, STAMATINA DEMIRI8, DIMITRIOS PECTASIDES9, 

EVANGELIA RAZIS10, GEORGE FOUNTZILAS11,12,13 and EPAMINONTAS SAMANTAS1

1Third Department of Medical Oncology, Agii Anargiri Cancer Hospital, Athens, Greece; 
2Second Department of Medical Oncology, Agii Anargiri Cancer Hospital, Athens, Greece; 

3Section of Biostatistics, Hellenic Cooperative Oncology Group, Data Office, Athens, Greece; 
4Department of Medical Oncology, Medical School, University of Ioannina, Ioannina, Greece; 

5Society for Study of Clonal Heterogeneity of Neoplasia (EMEKEN), Ioannina, Greece; 
6Department of Clinical Therapeutics, Alexandra Hospital, 

National and Kapodistrian University of Athens School of Medicine, Athens, Greece; 
7Section of Medical Oncology, Department of Internal Medicine, Attikon University Hospital, Faculty of Medicine,

National and Kapodistrian University of Athens School of Medicine, Athens, Greece; 
8Second Department of Internal Medicine, Agios Savvas Cancer Hospital, Athens, Greece; 

9Oncology Section, Second Department of Internal Medicine, Hippokration Hospital, Athens, Greece; 
10Third Department of Medical Oncology, Hygeia Hospital, Athens, Greece; 

11Laboratory of Molecular Oncology, 
Hellenic Foundation for Cancer Research/Aristotle University of Thessaloniki, Thessaloniki, Greece; 

12Aristotle University of Thessaloniki, Thessaloniki, Greece; 
13German Oncology Center, Limassol, Cyprus



median survival of patients with advanced biliary tract cancer
in best supportive care alone is only 2.5 to 7.5 months (4, 5).
It has been proven, although the level of evidence is low, that
in these patients chemotherapy is better than best supportive
care only (6, 7). Probably the most commonly used drug in
biliary tract cancer is gemcitabine (8, 9). Gemcitabine
administration as monotherapy, in combination with other
drugs or as a radiosensitizer in first line setting, offers in such
patients a response rate ranging from 12 to 26% and a median
survival from 8 to 12 months (10-14).

Due to the very poor prognosis of patients with advanced
biliary tree carcinoma, a lot of research is taking place in the
laboratory for these patients. One of the areas of interest in
such patients is angiogenesis, which is included among the
factors that seem to contribute to the development and
metastasis of such malignancies (15). Several phase I and II
studies have been completed or are underway with anti-
angiogenic drugs alone or in combination with chemotherapy
(15). Among the various drugs targeting angiogenesis and
which has not been tested so far in biliary tree carcinoma is
pazopanib. Pazopanib is an orally administered inhibitor of
multiple-proteins acting as tyrosine kinases such as vascular
endothelial growth factor receptor (VEGFR) 1-3, platelet
derived growth factor receptor (PDGFR) a/b and fibroblast
growth factor receptor (FGFR) 1 and 3, all of which are
associated with angiogenesis (16). Based on the afore-
mentioned data, a multicenter phase II study was designed and
conducted with the combination of gemcitabine and pazopanib
in the first line setting of patients with biliary tree carcinomas. 

Patients and Methods
The target group for our phase II study was patients with non-
operable locally advanced and/or metastatic biliary tree carcinoma
(adenocarcinoma of the intrahepatic, proximal extrahepatic and
distal extrahepatic bile duct, gallbladder adenocarcinoma and
periampullar biliary duct adenocarcinoma) who had not received
chemotherapy before. A subsequent amendment of the protocol
allowed patients to be included even if they had received adjuvant
chemotherapy, providing that this was completed more than 12
months prior to the inclusion in the current study. Histologic or
cytologic confirmation of the diagnosis was necessary for each
patient prior to the participation in the study. Other inclusion criteria
were Eastern Cooperative Oncology Group (ECOG) performance
status of 0 or 1 indicating that the patient was in good general
condition, measurable disease per response evaluation criteria in
solid tumors (RECIST) v1.1, and adequate bone marrow, renal and
hepatic function. Due to the potential side-effects of pazopanib
regarding thyroid dysfunction, proteinuria and prolongation of QT
interval, the participating patients were required to have normal
thyroid tests, urine protein to urine creatinine ratio <1 and corrected
QT interval calculated with the Bazett’s formula ≤480 ms (assessed
at the electronic address: https://www.mdcalc.com/corrected-qt-
interval-qtc in October 2019).

Once the informed consent form was signed, the treatment given
was the combination of 1,000 mg/m2 gemcitabine intravenously on

days 1 and 8 with 800 mg pazopanib orally once per day on days
1-21 every 21 days for 8 cycles. Following 8 cycles of combination
therapy, patients with controlled disease continued with 800 mg
pazopanib monotherapy daily on days 1-21 every 21 days. Re-
evaluation of each patient’s disease with imaging, was done every
2 months, while quality of life was assessed with the use of the
EUROQOL 5D questionnaire again every 8 weeks. Treatment
continued until disease progression, significant toxicity development
or consent withdrawal.

The primary objective of the study was to evaluate the efficacy
of the combination of gemcitabine with pazopanib followed by
pazopanib monotherapy in these patients in terms of objective
response rate (ORR), i.e. the percentage of patients with a
confirmed complete or partial response as the best response.
Secondary objectives of the study were progression-free survival
(PFS), the percentage of patients that were progression-free at 6
months (6-month PFS rate), overall survival (OS), the safety of the
combination as well as the quality of life (QoL). 

The study (HE37/12) was approved by local and central Greek
regulatory authorities and registered in international databases [in
European clinical trial database (EudraCT) with the number 2012-
001705-24 and in ClinicalTrials.gov with the number NCT01855724].

Statistical analysis. The two-stage Simon’s optimal design was used
for the design of the current study based on the primary endpoint
(17). Assuming that the expected ORR would be at least 35% and
the minimum acceptable response rate was 20%, with a type I and
II error of 10% and 20% respectively, 13 patients were required to
be enrolled in the first stage of the study. If a minimum of 3
responses were observed in the 13 patients of the first stage, the
study would proceed to the second stage recruiting 33 more patients
leading to a total sample size of 46 patients. The study treatment
would be considered worth developing further if 13 or more
responses were observed. 

PFS was calculated from the date of study entry to the date of
first documented disease progression, death (from any cause)
without prior documented progression or last contact (whichever
occurred first). OS was calculated from the date of study entry to
the date of patient’s death or last contact. Alive patients were
censored at the date of last contact. Time to event data were
analyzed using the Kaplan-Meier product limit method. 

The study was conducted on an intent-to-treat (ITT) basis and
therefore, all enrolled patients were included in the analysis. PFS,
OS, QoL and ORR were assessed in the ITT population, while ORR
was additionally assessed in the per protocol (PP) population
consisting of all patients that received at least one cycle of the study
treatment, had an initial tumor assessment and had tumors of the
right histological type of cancer. The safety profile was evaluated
in the safety population comprising all patients that received at least
one dose of the study drugs.

All tests were two-sided and the significance level was set at 5%.
The data cut-off date for the analysis was July 23, 2019. The SAS
version 9.3 (SAS Institute) was used for statistical analysis and the
R studio version 3.5.0 for generation of survival plots.

Results
The first patient entered the trial in June 2013. Due to safety
issues, raised from a fatal hepatic event that happened in a
patient at another clinical trial using the same combination
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of drugs in soft tissue sarcoma patients, the study in July
2013, had to be temporarily stopped for almost a year. In
December 2014, the second patient of the study was
enrolled. Even though 13 patients were planned to be
enrolled in the first stage of the trial according to the
statistical design, a total of 17 patients were finally included
in the first stage since 4 of them were non-evaluable for
response [due to treatment discontinuation prior to evaluation
attributed to: non-fatal adverse event (2 patients), informed
consent withdrawal (1 patient) and temporary suspension of
the trial (1 patient)]. Given the number of responses [3
objective (partial) responses] observed in the first stage, the
continuation of the study to the second stage was decided.
In March 2018, the 29th patient of the study was enrolled.
However, because all these years the annual accrual rate had
always been low and it was evident that the target sample
size of 46 patients for the protocol would have not been
reached at the prespecified date, in June 2018 the trial was
prematurely terminated. 

Overall, 29 patients from 10 Greek Oncology Departments
affiliated with HeCOG were included in the study and their
characteristics are shown in Table I. The majority of patients
had cholangiocarcinoma (86%), 79% of them had been
recently diagnosed with cancer and most of them had
metastatic disease (82.8%). Three patients were ineligible (one
due to previous breast cancer, one due to adenocarcinoma of
the ampulla Vater, but of intestinal histology, and one patient
due to violation of the inclusion criterion concerning
simultaneous increase in both bilirubin and hepatic enzymes,
but received at least one cycle of treatment.

Treatment exposure. Twenty-six patients (89.7% of the
patients) received at least one cycle of gemcitabine and
pazopanib according to the protocol’s treatment schedule.
One patient, who received two cycles of treatment, had
gemcitabine only on the first day of each cycle due to
toxicity on day 8 of each cycle. The second patient received
pazopanib only for a week as he discontinued the treatment
due to jejunal hemorrhage and for the third, we did not have
available information whether pazopanib was administered
since the patient withdrew his consent for the study on day
15 of the first cycle and never returned the pazopanib
bottles for accountability. In total, 10 patients (34.5%)
completed the 8 cycles of gemcitabine/pazopanib
combination and proceeded with pazopanib maintenance
therapy, while the rest (65.5%) discontinued treatment prior
to the completion of the 8 cycles of the combination or the
commencement of pazopanib monotherapy. The most
common reasons for discontinuation were progressive
disease (in 7 patients, 36.8% of the patients who
discontinued treatment) and non-fatal adverse event, which
leaded to permanent discontinuation of the study drugs (6
patients; 31.6%).

Treatment efficacy. Of the 29 enrolled patients (ITT population),
objective (partial) response according to the investigator’s
assessment of the imaging, was observed in 4 patients (13.8%
of the study cohort), while 12 patients (41.4%) had stable
disease leading to a disease control rate (i.e. percentage of
patients with a confirmed complete, partial or stable disease as
the best response) of 55.2%. Eight patients were not evaluated
for response due to early tumor death (1 patient; 3.5%) and
treatment discontinuation prior to evaluation (7 patients;
24.1%). In 5 of them, the cause of discontinuation was directly
or indirectly related to side-effects of the study medications
(hepatotoxicity, epigastric pain, severe fatigue, gastrointestinal
bleeding and stroke were the causes leading to termination of
the treatment) (Table II). In the PP population (N=21), as shown
in Table II, 4 patients achieved an objective response (partial
response) (19.1%) and the disease control rate was 76.2%.
Neither any of the baseline tumor markers (CEA and CA 19-9)
nor disease presentation (initial diagnosis or recurrence of
disease) was significantly associated with disease control with
the study drugs (p=0.77, p=0.60 and p=0.24, respectively).
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Table I. Patient and tumor characteristics.

Characteristic N (%)

Number of patients 29 (100)
Age at study entry (years)

Median 68.6
Range 46.5-85

Gender
Male 15 (51.7)
Female 14 (48.3)

PS (ECOG)
0 18 (62.1)
1 11 (37.9)

Primary site
Intrahepatic bile ducts 19 (65.5)
Perihilar bile ducts 3 (10.3)
Distal bile ducts 3 (10.3)
Gallbladder 4 (13.8)

Initial presentation or recurrence?
Initial presentation 23 (79.3)
Recurrence 6 (20.7)

Stage
Not metastatic 5 (17.2)
Metastatic +/–localized 24 (82.8)

CEA 
N 18 (62.1)
N with normal levels (<5 ng/ml) 9 (50.0)
Median (range) (ng/ml) 5.4 (0.5-13,201)

CA 19-9 
N 19 (65.5)
N with normal levels (<37 U/ml) 6 (31.6)
Median (range) (U/ml) 133 (5-63,984)

N: Number of patients; PS: performance status, CEA: carcinoembryonic
antigen; CA 19-9: carbohydrate antigen 19-9.



By the data cut-off date for the analysis (July 23, 2019),
no patients were still on treatment with the study
medications. A total of 28 events of progression or death had
occurred (PFS events) and 25 deaths had been reported. Οne
patient was lost-to- follow-up. Within a median follow-up of
25.8 months (95%CI=13.5-25.8), the median PFS was 6.3
months (95%CI=2.3-8.0), while the 6-month PFS rate was
51.7%. The median OS was 10.4 months (95%CI=7.3-13.4)
(Figure 1). 

Safety. All patients received at least one dose of gemcitabine,
as previously described, and were therefore assessed for
safety. A total of 331 events were recorded in 29 patients. No
toxic death was reported throughout the trial. One patient
presented with hepatic failure during treatment. Even though
this was a fatal event and was recorded as a serious adverse
event for regulatory purposes, no causal relationship with the
study medications was reported and it was considered only
disease (and not treatment) related. 

The adverse events observed in the study were consistent
with the previously reported safety profile of gemcitabine
and pazopanib as well as the disease under study. Most of
them were mild, however 13 patients (44.8%) experienced
26 serious adverse events and 2 of them were unexpected.
As shown in Table III, the most common, not related with a
blood test, side effects were fatigue and hypertension. There
was also one case each of ischemic stroke, lung abscess,
jejunal hemorrhage and acute renal failure. These severe
events were possibly related to the study drugs. 

Quality of life. In total, 28 patients (96.6%) completed the
EUROQOL 5D questionnaire at baseline and 23 (79.3%) at
their last cycle of treatment. As shown in Table IV, no
statistically significant difference existed in the measurement
of patients’ health status (EQ VAS) between baseline and end

of treatment (Wilcoxon signed-rank p=0.55). The median
number of EQ VAS at baseline and at the end of treatment
were 67.5 versus 70, respectively. Most of the patients
reported no mobility or self-care problems both at baseline
(75% and 89.3%, respectively) and at the last cycle of
treatment (69.6% and 73.9%), while the majority of patients
who completed the questionnaire stated moderate
anxiety/depression problems. 

Discussion

We performed a hypothesis-generating phase II study with
gemcitabine and pazopanib in advanced biliary tract
carcinoma. The study closed prematurely due to slow accrual
rate, however, based on the results on the limited number of
patients included, the ORR in the ITT was around 14% and
the percentage of patients who succeeded stabilization of
their disease was 41%. It is highly unlikely that with the
addition of the missed 17 patients from the initial statistical
design of the study, the response would have risen to 28%.;
this was set as the lower limit where the combination would
be tested further. The 14% ORR is similar to the one
succeeded with gemcitabine monotherapy. As an example, in
the randomized phase II study from Japan where gemcitabine
was compared to gemcitabine and cisplatin combination in
84 patients with locally advanced and/or metastatic biliary
tree carcinoma, in patients who received monotherapy, the
response rate was 12% and the stabilization of the disease
was 38% (11). Thus, at a first glance, it seems that pazopanib
and gemcitabine have no additive effect in the treatment of
biliary tract carcinoma. 

However, by looking the figures of PFS, the figure in our
study seems to be longer (6.3 months) compared to the
relevant figure in groups of patients who had been treated
with gemcitabine monotherapy in other studies (4.3 months
in the study of Okusaka et al., 3.7 in the study of Sasaki et
al. and 5 months in the study of Valle et al.) (10, 11, 17).
That means that maybe pazopanib confers some small
benefit in these patients once control of the disease with
chemotherapy has been succeeded, however, something like
that is difficult to be proven from the data in our study.
Perhaps, pazopanib in patients with biliary tract carcinoma
is best only in patients who had at least stabilization of their
disease with chemotherapy, and then continued treatment
either only with pazopanib or with the combination of
pazopanib and chemotherapy. Just like in the international
study for patients with ovarian cancer who had been treated
initially with debulking therapy and at least 5 cycles of
taxane-platinum based chemotherapy, pazopanib was tested
alone as maintenance therapy (18). Or in another study of
patients with small-cell lung cancer (extensive disease)
where pazopanib was given as maintenance therapy in
patients who had received already 4 cycles of etoposide-
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Table II. Best response in the ITT (N=29) and PP (N=21) population.

N %

ITT population (N=29)
PR 4 13.8
SD 12 41.4
PD 5 17.2
Early tumor death 1 3.5
Treatment discontinuation prior to evaluation 7 24.1

Due to side-effects 5 17.2
Other reasons 2 6.9

PP population (N=21)
PR 4 19.1
SD 12 57.1
PD 5 23.8

PR: Partial response; SD: stable disease; PD: progressive disease.



platinum chemotherapy and had not progressed (19). In both
studies, pazopanib administration as maintenance therapy in
patients with controlled disease who had initially been given
chemotherapy, resulted in prolongation of PFS compared to
placebo. 

It is possible, that pazopanib in biliary tree carcinoma
patients offers some prolongation of the period of control of
disease in some patients in a similar manner to other anti-
angiogenetic agents in various types of cancer. Also, it is
certain that angiogenesis is involved in the pathogenesis and
growth of biliary tree carcinoma and factors promoting

angiogenesis have been found overexpressed in tumor
samples, therefore agents blocking angiogenesis are expected
to be active (15). For example, in a previous study of our
group, we showed that the angiogenesis factors VEGFA and
VEGFC were expressed in 81% and 42% of the tumor
samples examined (20). Of interest, in that study, a
correlation between angiogenesis factors and their receptors
was found. However, so far most of the studies with anti-
angiogenetic agents in biliary tract malignancy tested either
alone or in combination with chemotherapy or epidermal
growth factor receptor (EGFR) inhibitors were negative (15).
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Figure 1. Kaplan-Meier curves with respect to disease-free survival (DFS) (blue curve) and overall survival (OS) (yellow curve) in the ITT
population.
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Table III. Incidence of adverse events by grade.

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5

System organ class N N % N N % N N % N N % N N % 
Preferred term evts pts pts evts pts pts evts pts pts evts pts pts evts pts pts

Overall 153 27 93.10 99 25 86.21 69 26 89.66 8 6 20.69 1 1 3.45
Blood and lymphatic 3 3 10.34 7 7 24.14 2 2 6.90 0 0 0.00 0 0 0.00
system disorders

Anemia 3 3 10.34 6 6 20.69 2 2 6.90 0 0 0.00 0 0 0.00
Blood and lymphatic system  0 0 0.00 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
disorders - Other, specifya

Cardiac disorders 2 2 6.90 0 0 0.00 1 1 3.45 0 0 0.00 0 0 0.00
Cardiac disorders - 0 0 0.00 0 0 0.00 1 1 3.45 0 0 0.00 0 0 0.00
Other, specifyb

Sinus bradycardia 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Sinus tachycardia 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Endocrine disorders 2 2 6.90 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Hypothyroidism 2 2 6.90 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Eye disorders 1 1 3.45 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
Eye disorders - Other, specifyc 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Watering eyes 0 0 0.00 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
Gastrointestinal disorders 25 15 51.72 16 11 37.93 4 4 13.79 1 1 3.45 0 0 0.00
Abdominal pain 4 4 13.79 2 2 6.90 1 1 3.45 0 0 0.00 0 0 0.00
Ascites 0 0 0.00 0 0 0.00 1 1 3.45 0 0 0.00 0 0 0.00
Constipation 2 2 6.90 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Diarrhea 4 4 13.79 3 3 10.34 1 1 3.45 0 0 0.00 0 0 0.00
Dyspepsia 0 0 0.00 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
Esophageal hemorrhage 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Gastroesophageal reflux disease 1 1 3.45 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
Gastrointestinal disorders - 3 3 10.34 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Other, specifyd

Ileus 0 0 0.00 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
Jejunal hemorrhage 0 0 0.00 0 0 0.00 0 0 0.00 1 1 3.45 0 0 0.00
Mucositis oral 2 2 6.90 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
Nausea 4 4 13.79 3 3 10.34 1 1 3.45 0 0 0.00 0 0 0.00
Periodontal disease 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Vomiting 3 3 10.34 4 4 13.79 0 0 0.00 0 0 0.00 0 0 0.00
General disorders and 15 14 48.28 6 5 17.24 7 7 24.14 0 0 0.00 0 0 0.00
administration site conditions

Edema face 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Edema limbs 3 3 10.34 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
Fatigue 8 8 27.59 2 2 6.90 6 6 20.69 0 0 0.00 0 0 0.00
Fever 2 2 6.90 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
General disorders and 0 0 0.00 1 1 3.45 1 1 3.45 0 0 0.00 0 0 0.00
administration site 
conditions - Other, specifye

Pain 1 1 3.45 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
Hepatobiliary disorders 0 0 0.00 0 0 0.00 1 1 3.45 0 0 0.00 1 1 3.45
Cholecystitis 0 0 0.00 0 0 0.00 1 1 3.45 0 0 0.00 0 0 0.00
Hepatobiliary disorders - 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00 1 1 3.45
Other, specifyf

Infections and infestations 1 1 3.45 6 5 17.24 5 3 10.34 0 0 0.00 0 0 0.00
Hepatic infection 0 0 0.00 0 0 0.00 1 1 3.45 0 0 0.00 0 0 0.00
Infections and infestations - 0 0 0.00 1 1 3.45 1 1 3.45 0 0 0.00 0 0 0.00
Other, specifyg

Lung infection 0 0 0.00 0 0 0.00 1 1 3.45 0 0 0.00 0 0 0.00
Papulopustular rash 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Skin infection 0 0 0.00 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
Tooth infection 0 0 0.00 0 0 0.00 1 1 3.45 0 0 0.00 0 0 0.00
Upper respiratory infection 0 0 0.00 2 2 6.90 1 1 3.45 0 0 0.00 0 0 0.00

Table III. Continued



Sgouros et al: Gemcitabine/Pazopanib in Locally Advanced and/or Metastatic Biliary Tract Carcinoma

935

Table III. Continued

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5

System organ class N N % N N % N N % N N % N N % 
Preferred term evts pts pts evts pts pts evts pts pts evts pts pts evts pts pts

Urinary tract infection 0 0 0.00 2 2 6.90 0 0 0.00 0 0 0.00 0 0 0.00
Investigations 43 22 75.86 38 18 62.07 44 17 58.62 7 6 20.69 0 0 0.00
Alanine aminotransferase 8 8 27.59 6 6 20.69 3 3 10.34 0 0 0.00 0 0 0.00 
increased

Alkaline phosphatase increased 1 1 3.45 5 5 17.24 4 4 13.79 0 0 0.00 0 0 0.00
Aspartate aminotransferase 7 7 24.14 4 4 13.79 4 4 13.79 0 0 0.00 0 0 0.00
increased

Blood bilirubin increased 6 6 20.69 0 0 0.00 2 2 6.90 2 2 6.90 0 0 0.00
Cholesterol high 2 2 6.90 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
Creatinine increased 3 3 10.34 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
GGT increased 0 0 0.00 0 0 0.00 8 8 27.59 2 2 6.90 0 0 0.00
Investigations - Other, specifyh 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Lymphocyte count decreased 1 1 3.45 2 2 6.90 1 1 3.45 0 0 0.00 0 0 0.00
Neutrophil count decreased 1 1 3.45 7 7 24.14 12 12 41.38 3 3 10.34 0 0 0.00
Platelet count decreased 8 8 27.59 3 3 10.34 1 1 3.45 0 0 0.00 0 0 0.00
Serum amylase increased 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
White blood cell decreased 4 4 13.79 10 10 34.48 9 9 31.03 0 0 0.00 0 0 0.00
Metabolism and nutrition 30 14 48.28 11 8 27.59 0 0 0.00 0 0 0.00 0 0 0.00
disorders

Anorexia 1 1 3.45 3 3 10.34 0 0 0.00 0 0 0.00 0 0 0.00
Hyperglycemia 3 3 10.34 3 3 10.34 0 0 0.00 0 0 0.00 0 0 0.00
Hyperkalemia 2 2 6.90 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Hypermagnesemia 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Hypernatremia 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Hypertriglyceridemia 2 2 6.90 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Hypoalbuminemia 4 4 13.79 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
Hypocalcemia 1 1 3.45 3 3 10.34 0 0 0.00 0 0 0.00 0 0 0.00
Hypoglycemia 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Hypokalemia 4 4 13.79 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Hypomagnesemia 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Hyponatremia 5 5 17.24 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
Hypophosphatemia 2 2 6.90 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Metabolism and nutrition 2 2 6.90 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
disorders - Other, specifyi

Musculoskeletal and 3 3 10.34 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
connective tissue disorders

Arthralgia 0 0 0.00 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
Back pain 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Chest wall pain 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Pain in extremity 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Nervous system disorders 5 3 10.34 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
Dizziness 1 1 3.45 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
Dysgeusia 2 2 6.90 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Nervous system disorders - 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Other, specifyj

Paresthesia 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Psychiatric disorders 2 1 3.45 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
Anxiety 1 1 3.45 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
Psychiatric disorders - 
Other, specifyk 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00

Renal and urinary disorders 6 6 20.69 1 1 3.45 1 1 3.45 0 0 0.00 0 0 0.00
Acute kidney injury 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Hematuria 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Proteinuria 4 4 13.79 1 1 3.45 1 1 3.45 0 0 0.00 0 0 0.00
Respiratory, thoracic and 4 4 13.79 2 2 6.90 0 0 0.00 0 0 0.00 0 0 0.00
mediastinal disorders

Table III. Continued



In the randomized phase II study from the German group
AIO, the combination of gemcitabine with sorafenib was
tested in advanced carcinoma of gallbladder and intrahepatic
biliary ducts (21). The two drugs were given concurrently
from the beginning, as in our study. The combination of the
drugs produced a response rate of 8.1% in the modified ITT
population of the study. 

In addition to the studies with the anti-angiogenesis drugs,
various other targeted agents have been tested or are
currently under evaluation for patients with gallbladder
cancer or cholangiocarcinoma. Clinical studies using agents
such as those who target the epidermal growth factor
receptor (EGFR), the isocitrate dehydrogenase 1 mutation
(IDH 1) or the poly ADP ribose polymerase (PARP) are
underway, however no definite evidence of their activity in
these patients has been proven so far (22-24). Also,
immunotherapy is being tested in these patients. There are
some data in the literature regarding the activity of these
drugs such as nivolumab, however these data come from
studies at an early stage and large trials are needed for
reaching definite conclusions (25). Until then, chemotherapy
remains the treatment of choice in patients with locally
advanced and/or metastatic biliary tract cancer with the
combination of cisplatin and gemcitabine being the regimen
with the best evidence in first line setting (26). Ιn
conclusion, despite the fact that our study closed prematurely

due to low accrual rate, it seems that the combination of
gemcitabine and pazopanib followed by pazopanib
maintenance in patients with biliary tract carcinoma produces
a similar rate of control of disease compared to gemcitabine
monotherapy. The specific treatment tested in our study,
should not be tested further in a larger clinical study. 

Conflicts of Interest

Gerasimos Aravantinos: Advisory Boards: Novartis, BMS, Roche
Hellas, Astra Zeneca, Sanofi, Amgen, Genesis Pharma, Merck,
Pfizer; George Pentheroudakis: Advisory Role: Roche, Amgen,
Merck, Astra-Zeneca, BMS, MSD, Lilly. Research Funding:
Boehringer, Merck, Amgen, Astra-Zeneca, Roche, Enorasis, BMS,
Lilly. Institutional financial support for clinical trials or contracted
research: Boehringer, Merck, Amgen, Astra-Zeneca; Amanda Psyrri:
Consultation Fees: Amgen, Merck Serono, Roche, BMS.
AstraZeneca, MSD. Honoraria: Amgen, Merck Serono, Roche,
BMS, AstraZeneca, MSD. Research funds BMS Kura; Dimitrios
Pectasides: Advisory Role: Roche, MSD, Astellas. Honoraria:
Roche, MSD, Astellas; Evangelia Razis: Consulting or Advisory
Role: AstraZeneca, Bristol-Myers Squibb, Pfizer; Research Funding:
Novartis, Demo Pharmaceutical, EORTC, Radius Pharmaceuticals,
Tesaro, Parexel, Anabiosis Pharmaceuticals. Travel: Sanofi, Ipsen,
Genesis Pharmaceuticals, LEO Pharma, Merck, Roche, Genekor;
George Fountzilas: Advisory Board of Pfizer, Sanofi and Roche.
Honoraria from Astra-Zeneca; Epaminontas Samantas: Advisory
Board of Merck, MSD, Asta-Zeneca, Roche, Amgen and Genesis.

ANTICANCER RESEARCH 40: 929-938 (2020)

936

Table III. Continued

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5

System organ class N N % N N % N N % N N % N N % 
Preferred term evts pts pts evts pts pts evts pts pts evts pts pts evts pts pts

Allergic rhinitis 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Cough 0 0 0.00 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
Dyspnea 1 1 3.45 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00
Epistaxis 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Pharyngolaryngeal pain 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Skin and subcutaneous 8 4 13.79 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
tissue disorders

Alopecia 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Dry skin 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Rash acneiform 2 2 6.90 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Skin and subcutaneous 3 3 10.34 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
tissue disorders - Other, 
specifyl

Skin hyperpigmentation 1 1 3.45 0 0 0.00 0 0 0.00 0 0 0.00 0 0 0.00
Vascular disorders 3 3 10.34 8 8 27.59 4 4 13.79 0 0 0.00 0 0 0.00
Hypertension 3 3 10.34 8 8 27.59 4 4 13.79 0 0 0.00 0 0 0.00

evts: Events; pts: patients. aOne grade 2 event of leucopenia. bOne grade 3 event of ischemic stroke. cOne grade 1 event of eyelash edema. dOne
(grade 1) event of hematochesia, one (grade 1) event of epigastric pain and one (grade 1) event of mucosal defecations. eOne (grade 2) event of
voice disorder and one (grade 3) event of neutropenia. fOne grade 5 event of hepatic failure. gOne (grade 2) event of cholangitis and one (grade 3)
event of lung abscess. hOne grade 1 event of LDH increase. iOne grade 1 event of hyperphosphatemia and one grade 1 event of hyperbilirubinemia.
jOne grade 1 event of sleeping disorder. kOne grade 1 event of distress. lOne event of hand and foot syndrome, one of hair depigmentation and one
event of hair hypopigmentation.



Authors’ Contributions
Conceptualization: JS, GP, ES; Formal analysis: GAK; Resources:
JS, GA, GP, FZ, AP, DL, MD, DP, ER, GF, ES; Writing – original
draft preparation: JS, GAK, GF, ES; Writing – review and editing:
All Authors.

Acknowledgements
The Authors are indebted to all patients and their families for their
trust and participation in the trial. The Authors wish to thank Dimitra
Katsala for monitoring the study and Maria Moschoni for secretarial
assistance. The study was supported by GlaxoSmithKline and
Novartis. The funders played no role in study design, data collection
and analysis, decision to publish or preparation of the manuscript.

References
1 Tariq NU, McNamara MG and Valle JW: Biliary tract cancers:

Current knowledge, clinical candidates and future challenges.
Cancer Manag Res 11: 2623-2642, 2019. PMID: 31015767.
DOI: 10.2147/CMAR.S157092

2 Ferlay J, Colombet M, Soerjomataram I, Dyba T, Randi G,
Bettio M, Gavin A, Visser O and Bray F: Cancer incidence and
mortality patterns in europe: Estimates for 40 countries and 25
major cancers in 2018. Eur J Cancer 103: 356-387, 2018. PMID:
30100160. DOI: 10.1016/j.ejca.2018.07.005

3 Valle JW, Borbath I, Khan SA, Huguet F, Gruenberger T, Arnold
D; ESMO Guidelines Commitee: Biliary cancer: Esmo clinical
practice guidelines for diagnosis, treatment and follow-up. Ann
Oncol 27(suppl 5): v28-v37, 2016. PMID: 27664259. DOI:
10.1093/annonc/mdw324

4 Koch C, Franzke C, Bechstein WO, Schnitzbauer AA, Filmann
N, Vogl T, Gruber-Rouh T, Zeuzem S, Waidmann O and Trojan
J: Poor prognosis of advanced cholangiocarcinoma: Real-world
data from a tertiary referral center. Digestion: 1-8, 2019. PMID:
31129660. DOI: 10.1159/000500894

5 Ji JH, Kim YS, Park I, Lee SI, Kim RB, Park JO, Oh SY, Hwang
IG, Jang JS, Song HN and Kang JH: Chemotherapy versus best
supportive care in advanced biliary tract carcinoma: A multi-
institutional propensity score matching analysis. Cancer Res
Treat 50(3): 791-800, 2018. PMID: 28838033. DOI: 10.4143/
crt.2017.044

6 Glimelius B, Hoffman K, Sjoden PO, Jacobsson G, Sellstrom H,
Enander LK, Linne T and Svensson C: Chemotherapy improves
survival and quality of life in advanced pancreatic and biliary
cancer. Ann Oncol 7(6): 593-600, 1996. PMID: 8879373. DOI:
10.1093/oxfordjournals.annonc.a010676

7 Sharma A, Dwary AD, Mohanti BK, Deo SV, Pal S, Sreenivas
V, Raina V, Shukla NK, Thulkar S, Garg P and Chaudhary SP:
Best supportive care compared with chemotherapy for
unresectable gall bladder cancer: A randomized controlled study.
J Clin Oncol 28(30): 4581-4586, 2010. PMID: 20855823. DOI:
10.1200/JCO.2010.29.3605

8 Morine Y, Shimada M, Ikemoto T, Arakawa Y, Iwahashi S, Saito
YU, Yamada S and Imura S: Effect of adjuvant gemcitabine
combined with low-dose 5-fluorouracil and cisplatin
chemotherapy for advanced biliary carcinoma. Anticancer Res
37(11): 6421-6428, 2017. PMID: 29061828. DOI: 10.21873/
anticanres.12096

9 Nakamura M, Nakashima H, Abe T, Ensako T, Yoshida K and
Hino K: Gemcitabine-based adjuvant chemotherapy for patients
with advanced gallbladder cancer. Anticancer Res 34(6): 3125-
3129, 2014. PMID: 24922682. 

10 Valle J, Wasan H, Palmer DH, Cunningham D, Anthoney A,
Maraveyas A, Madhusudan S, Iveson T, Hughes S, Pereira SP,
Roughton M, Bridgewater J and Investigators ABCT: Cisplatin
plus gemcitabine versus gemcitabine for biliary tract cancer. N
Engl J Med 362(14): 1273-1281, 2010. PMID: 20375404. DOI:
10.1056/NEJMoa0908721

11 Okusaka T, Nakachi K, Fukutomi A, Mizuno N, Ohkawa S,
Funakoshi A, Nagino M, Kondo S, Nagaoka S, Funai J, Koshiji
M, Nambu Y, Furuse J, Miyazaki M and Nimura Y: Gemcitabine
alone or in combination with cisplatin in patients with biliary
tract cancer: A comparative multicentre study in Japan. Br J
Cancer 103(4): 469-474, 2010. PMID: 20628385. DOI:
10.1038/sj.bjc.6605779

12 Kim ST, Kang JH, Lee J, Lee HW, Oh SY, Jang JS, Lee MA,
Sohn BS, Yoon SY, Choi HJ, Hong JH, Kim MJ, Kim S, Park
YS, Park JO and Lim HY: Capecitabine plus oxaliplatin versus
gemcitabine plus oxaliplatin as first-line therapy for advanced
biliary tract cancers: A multicenter, open-label, randomized,

Sgouros et al: Gemcitabine/Pazopanib in Locally Advanced and/or Metastatic Biliary Tract Carcinoma

937

Table IV. Quality of life results.

Baseline Last cycle p-Value
Total Total

(N=28) (N=23)

EQ-VAS 0.55a
Mean±SD 55±31.3 54.1±30.2
Median 67.5 70.0
Min-Max 4.0-100.0 6.5-96.0
25th percentile 20.0 20.0
75th percentile 80.0 80.0

Mobility
No problems 21 (75.0) 16 (69.6) -
Moderate problems 7 (25.0) 4 (17.4)
Inability/severe problems 0 (0.0) 3 (13.0)

Self-care
No problems 25 (89.3) 17 (73.9) -
Moderate problems 3 (10.7) 5 (21.7)
Inability/severe problems 0 (0.0) 1 (4.3)

Usual Activities
No problems 16 (57.1) 10 (43.5) -
Moderate problems 10 (35.7) 10 (43.5)
Inability/severe problems 2 (7.1) 2 (8.7)
Unknown 0 (0.0) 1 (4.3)

Pain/Discomfort
No problems 11 (39.3) 10 (43.5) -
Moderate problems 17 (60.7) 11 (47.8)
Inability/severe problems 0 (0.0) 2 (8.7)

Anxiety/Depression
No problems 6 (21.4) 7 (30.4) -
Moderate problems 20 (71.4) 15 (65.2)
Inability/severe problems 2 (7.1) 1 (4.3)

aWilcoxon signed-rank test.



phase III, noninferiority trial. Ann Oncol 30(5): 788-795, 2019.
PMID: 30785198. DOI: 10.1093/annonc/mdz058

13 Arima S, Shimizu K, Okamoto T, Toki M, Suzuki Y, Okano N,
Naruge D, Kawai K, Kobayashi T, Kasuga A, Kitamura H,
Takasu A, Nagashima F, Sugiyama M and Furuse J: A
multicenter phase II study of gemcitabine plus s-1 chemotherapy
for advanced biliary tract cancer. Anticancer Res 37(2): 909-914,
2017. PMID: 28179351. DOI: 10.21873/anticanres.11398

14 Autorino R, Mattiucci GC, Ardito F, Balducci M, Deodato F,
Macchia G, Mantini G, Perri V, Tringali A, Gambacorta MA,
Tagliaferri L, Giuliante F, Morganti AG and Valentini V:
Radiochemotherapy with gemcitabine in unresectable extrahepatic
cholangiocarcinoma: Long-term results of a phase II study.
Anticancer Res 36(2): 737-740, 2016. PMID: 26851032. 

15 Simone V, Brunetti O, Lupo L, Testini M, Maiorano E, Simone
M, Longo V, Rolfo C, Peeters M, Scarpa A, Azzariti A, Russo
A, Ribatti D and Silvestris N: Targeting angiogenesis in biliary
tract cancers: An open option. Int J Mol Sci 18(2), 2017. PMID:
28212293. DOI: 10.3390/ijms18020418

16 Chellappan DK, Chellian J, Ng ZY, Sim YJ, Theng CW, Ling J,
Wong M, Foo JH, Yang GJ, Hang LY, Nathan S, Singh Y and
Gupta G: The role of pazopanib on tumour angiogenesis and in
the management of cancers: A review. Biomed Pharmacother 96:
768-781, 2017. PMID: 29054093. DOI: 10.1016/j.biopha.
2017.10.058

17 Sasaki T, Isayama H, Nakai Y, Ito Y, Yasuda I, Toda N, Kogure
H, Hanada K, Maguchi H, Sasahira N, Kamada H, Mukai T,
Okabe Y, Hasebe O, Maetani I and Koike K: A randomized
phase II study of gemcitabine and S-1 combination therapy
versus gemcitabine monotherapy for advanced biliary tract
cancer. Cancer Chemother Pharmacol 71(4): 973-979, 2013.
PMID: 23355041. DOI: 10.1007/s00280-013-2090-4

18 Vergote I, du Bois A, Floquet A, Rau J, Kim JW, Del Campo
JM, Friedlander M, Pignata S, Fujiwara K, Colombo N, Mirza
MR, Monk BJ, Tsibulak I, Calvert PM, Herzog TJ, Hanker LC,
Meunier J, Lee JY, Bologna A, Carrasco-Alfonso MJ and Harter
P: Overall survival results of ago-ovar16: A phase 3 study of
maintenance pazopanib versus placebo in women who have not
progressed after first-line chemotherapy for advanced ovarian
cancer. Gynecol Oncol 155(2): 186-191, 2019. PMID:
31519320. DOI: 10.1016/j.ygyno.2019.08.024

19 Sun JM, Lee KH, Kim BS, Kim HG, Min YJ, Yi SY, Yun HJ,
Jung SH, Lee SH, Ahn JS, Park K and Ahn MJ: Pazopanib
maintenance after first-line etoposide and platinum
chemotherapy in patients with extensive disease small-cell lung
cancer: A multicentre, randomised, placebo-controlled phase II
study (kcsg-lu12-07). Br J Cancer 118(5): 648-653, 2018. PMID:
29381690. DOI: 10.1038/bjc.2017.465

20 Papadopoulou K, Murray S, Manousou K, Tikas I, Dervenis C,
Sgouros J, Rontogianni D, Lakis S, Bobos M, Poulios C,
Pervana S, Lazaridis G, Fountzilas G and Kotoula V:
Genotyping and mRNA profiling reveal actionable molecular
targets in biliary tract cancers. Am J Cancer Res 8(1): 2-15,
2018. PMID: 29416916. 

21 Moehler M, Maderer A, Schimanski C, Kanzler S, Denzer U,
Kolligs FT, Ebert MP, Distelrath A, Geissler M, Trojan J, Schutz
M, Berie L, Sauvigny C, Lammert F, Lohse A, Dollinger MM,
Lindig U, Duerr EM, Lubomierski N, Zimmermann S, Wachtlin
D, Kaiser AK, Schadmand-Fischer S, Galle PR, Woerns M and
Working Group of Internal O: Gemcitabine plus sorafenib versus
gemcitabine alone in advanced biliary tract cancer: A double-
blind placebo-controlled multicentre phase II AIO study with
biomarker and serum programme. Eur J Cancer 50(18): 3125-
3135, 2014. PMID: 25446376. DOI: 10.1016/j.ejca.2014.09.013

22 Simile MM, Bagella P, Vidili G, Spanu A, Manetti R, Seddaiu
MA, Babudieri S, Madeddu G, Serra PA, Altana M and
Paliogiannis P: Targeted therapies in cholangiocarcinoma:
Emerging evidence from clinical trials. Medicina (Kaunas)
55(2), 2019. PMID: 30743998. DOI: 10.3390/medicina55020042

23 Abou-Alfa GK, Macarulla Mercade T, Javle M, Kelley RK,
Lubner S, Adeva J, Cleary JM, Catenacci DV, Borad MJ,
Bridgewater JA, Harris WP, Murphy AG, Oh DY, Whisenant J,
Wu B, Jiang L, Gliser C, Pandya SS, Valle JW and Zhu AX:
Claridhy: A global, phase iii, randomized, double-blind study of
ivosidenib (ivo) vs. placebo in patients with advanced
cholangiocarcinoma (cc) with an isocitrate dehydrogenase 1
(idh1) mutation. Ann Oncol 30(suppl 5): v872-v873, 2019. DOI:
10.1093/annonc/mdz394.027

24 Vogel A, Sahai V, Hollebecque A, Vaccaro G, D Melisi D, Al-
Rajabi R, Paulson AS, Borad MJ, Gallinson D, Murphy AG, Oh
DY, Dotan E, Catenacci DV, Van Cutsem E, Lihou CF, Zhen H,
Féliz L and Abou-Alfa GK: Fight-202: A phase ii study of
pemigatinib in patients (pts) with previously treated locally
advanced or metastatic cholangiocarcinoma (cca). Ann Oncol
30(suppl 5): v876, 2019. DOI: 10.1093/annonc/mdz394.031

25 Ueno M, Ikeda M, Morizane C, Kobayashi S, Ohno I, Kondo S,
Okano N, Kimura K, Asada S, Namba Y, Okusaka T and Furuse
J: Nivolumab alone or in combination with cisplatin plus
gemcitabine in japanese patients with unresectable or recurrent
biliary tract cancer: A non-randomised, multicentre, open-label,
phase I study. Lancet Gastroenterol Hepatol 4(8): 611-621, 2019.
PMID: 31109808. DOI: 10.1016/S2468-1253(19)30086-X

26 NCCN clinical practice guidelines in oncology (NCCN
guidelines), hepatobiliary cancers, version 3.2019. Available at
http://nccn.org/professionals/physicians_gls/pdf/hepatobiliary.pdf. 
Lat assessed on 31 October 2019.

Received December 10, 2019
Revised December 19, 2019

Accepted December 20, 2019

ANTICANCER RESEARCH 40: 929-938 (2020)

938


