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Background: Patients with advanced biliary tract cancer who progress on first-line therapy have limited treatment
options. The TreeTopp study assessed varlitinib, a reversible small molecule pan-human epidermal growth factor
receptor inhibitor, plus capecitabine in previously treated advanced biliary tract cancer.
Patients and methods: This global, double-blind, randomized, placebo-controlled phase II study enrolled patients with
confirmed unresectable or metastatic biliary tract cancer and disease progression after one prior line of gemcitabine-
containing chemotherapy. Patients received oral varlitinib 300 mg or placebo twice daily (b.i.d.) for 21 days, plus oral
capecitabine 1000 mg/m2 b.i.d. on days 1-14, in 21-day treatment cycles. Co-primary endpoints were objective
response rate and progression-free survival (PFS) according to RECIST v1.1 by Independent Central Review.
Results: In total, 127 patients received varlitinib plus capecitabine (n ¼ 64) or placebo plus capecitabine (n ¼ 63). The
objective response rate was 9.4% with varlitinib plus capecitabine versus 4.8% with capecitabine alone (odds ratio 2.28;
P ¼ 0.42). Median PFS was 2.83 versus 2.79 months [hazard ratio (HR), 0.90; 95% confidence interval (CI), 0.60-1.37;
P ¼ 0.63] and overall survival was 7.8 versus 7.5 months (HR, 1.11; 95% CI, 0.69-1.79; P ¼ 0.66), respectively. In a
subgroup analysis, the addition of varlitinib appeared to provide a PFS benefit in female patients (median,
4.1 versus 2.8 months; HR, 0.59; 95% CI, 0.28-1.23) and those with gallbladder cancer (median, 2.9 versus 1.6
months; HR, 0.55; 95% CI, 0.26-1.19). Grade �3 treatment-emergent adverse events were reported in 65.6% of
patients receiving varlitinib plus capecitabine versus 58.7% of those receiving capecitabine alone.
Conclusions: In patients with advanced biliary tract cancer, second-line treatment with varlitinib plus capecitabine was
well tolerated but did not improve efficacy versus capecitabine alone. A PFS benefit was suggested in female patients
and those with gallbladder cancer.
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INTRODUCTION

Biliary tract cancer encompasses a spectrum of malignancies
including cholangiocarcinoma, gallbladder cancer, and
cancers of the ampulla of Vater, which typically present at an
advanced clinical stage with a highly aggressive disease
course and a poor prognosis.1,2 Gemcitabine plus cisplatin is
the standard first-line treatment for advanced biliary tract
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cancer,3,4 and is associated with a median overall survival
(OS) of <12 months.5 Evidence for second-line treatments is
limited, although a randomized, phase III study recently
demonstrated a modest OS benefit with 5-fluorouracil plus
oxaliplatin (FOLFOX) in addition to active symptom control
versus active symptom control alone.6 Pemigatinib7 and
infigratinib,8 both fibroblast growth factor receptor (FGFR)
inhibitors, and ivosidenib,9 an isocitrate dehydrogenase (IDH)
1 inhibitor, have also shown therapeutic potential in the
second-line setting for the small subgroups of patients
with cholangiocarcinoma who have FGFR2 gene
fusions/rearrangements or IDH1 mutations, respectively.
Nonetheless, there is an urgent need for more effective and
well tolerated therapies for patients with previously treated,
advanced biliary tract cancer.
https://doi.org/10.1016/j.esmoop.2021.100314 1
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The human epidermal growth factor receptor (HER)
family is a group of receptor tyrosine kinases consisting of
four members: HER1 (epidermal growth factor receptor;
EGFR), HER2, HER3, and HER4.10 Aberrant expression
and/or activation of the HER family receptor proteins has
been implicated in the pathogenesis of many cancer
types.11 In biliary tract cancer, a meta-analysis found that
overexpression rates of HER2 and HER3 were 26.5% and
27.9%, and amplification rates were 30.1% and 26.5%,
respectively.12 Subgroup analyses showed that the rates of
HER2 overexpression and amplification were greater in
extrahepatic biliary tract cancer subtypes including
gallbladder cancer (19.9% and 22.5%, respectively)
compared with intrahepatic cholangiocarcinoma (4.8% and
17.6%, respectively).12

Overexpression of EGFR and HER4 has also been detected
in biliary tract cancer.13-15 Investigations of EGFR and
EGFR/HER2 inhibitors in unselected populations of patients
with biliary tract cancer, however, have shown
disappointing results.16-20 Given the heterogeneity of biliary
tract cancers,21 it is likely that careful patient selection
based on tumor profiling may be necessary in order to
demonstrate clinical activity. Another consideration is that
heterodimerization of EGFR with HER2, HER3, or HER422

might limit the antitumor effect of EGFR inhibition,
suggesting that pan-HER inhibition could improve the
efficacy of EGFR inhibition through limiting receptor
cross-talk signaling.

Varlitinib is a reversible small molecule pan-HER inhibitor
targeting EGFR, HER2, and HER4.23 By potently antagonizing
EGFR, HER2, and HER4, varlitinib also effectively inhibits
heterodimers with HER3, which lacks a kinase domain.24

Preclinically, varlitinib inhibited proliferation and enhanced
apoptosis in cholangiocarcinoma cell lines, suppressed
tumor growth in a cholangiocarcinoma xenograft
model, and showed synergism in combination with
phosphatidylinositol 3-kinase (PI3K) inhibition.23 Early
clinical studies suggested that varlitinib had promising
antitumor activity in combination with gemcitabine plus
cisplatin or 5-fluorouracil/capecitabine plus a platinum
compound as first-line treatment for advanced biliary tract
cancer.25,26

Here we report results from the TreeTopp (TREatmEnT
OPPortunity with varlitinib in biliary tract cancer) study,
which aimed to determine the safety and efficacy of
varlitinib in combination with capecitabine for second-line
treatment of advanced biliary tract cancer.

METHODS

Study design and patients

This was a double-blind, randomized, placebo-controlled,
phase II study with a single-arm, open-label safety lead-in,
conducted across 56 sites in the United States (n ¼ 11),
Japan (n ¼ 7), Australia (n ¼ 5), Hong Kong (n ¼ 2),
Singapore (n ¼ 2), South Korea (n ¼ 15), Taiwan (n ¼ 5),
Hungary (n ¼ 2), Poland (n ¼ 2), and Spain (n ¼ 5). The
study is registered at ClinicalTrials.gov (NCT03093870).
2 https://doi.org/10.1016/j.esmoop.2021.100314
Eligible patients were of or older than the legal age in the
respective country at the time of written informed consent
and had: histologically or cytologically confirmed
unresectable or metastatic biliary tract cancer,
including intrahepatic or extrahepatic cholangiocarcinoma,
gallbladder cancer, carcinoma of the ampulla of Vater;
received only one prior line of systemic therapy (�6 doses)
which must have contained gemcitabine; radiological
evidence of disease progression after receiving first-line
therapy; radiographically measurable disease (RECIST
v1.1); no evidence of biliary duct obstruction unless the
obstruction was controlled by local treatment or the
biliary tree could be decompressed by endoscopic or
percutaneous stenting with subsequent reduction in
bilirubin to �1.5 � upper limit of normal; Eastern
Cooperative Oncology Group (ECOG) performance status of
0 or 1; and adequate hepatic and hematological function.

Key exclusion criteria were receipt of anticancer therapy,
radiation, or local treatment within 3 weeks before
receiving the first dose of study treatment; two or more
peritoneal metastases or ascites at baseline as assessed by
Independent Central Review (ICR; ascites that could be
attributed to non-malignant causes or minimal ascites not
requiring paracentesis were permitted); major surgical
procedure within 14 days before receiving the first dose of
study treatment; metastatic brain lesions, including
asymptomatic and well controlled lesions.

All patients provided written informed consent before
screening. The study was conducted in accordance with the
Declaration of Helsinki and the International Conference on
Harmonisation Good Clinical Practice guidelines. The study
protocol, informed consent form, and patient information
sheet were approved by local Institutional Review Boards.
The first patient was enrolled on 10 May 2018 and the last
patient completed the study on 11 December 2019.
Randomization and masking

Patients in the safety lead-in were not randomized. In the
randomized part of the study, eligible patients were
assigned in a 1 : 1 ratio using a computer-generated,
blocked randomization list stratified by primary tumor
location (gallbladder versus non-gallbladder) and
geographical region (US versus non-US). Investigators, site
staff, and patients were all blinded to randomized study
treatment.
Procedures

In the safety lead-in, patients received oral varlitinib 300 mg
twice daily (b.i.d.) every day for 21 days, plus oral
capecitabine 1000 mg/m2 b.i.d. on days 1-14, in 21-day
treatment cycles. A data safety monitoring board meeting
was planned after the first 12 patients completed one cycle
of treatment to review the safety and tolerability data
before commencement of the randomized part of the
study. In the randomized part of the study, patients
received either oral varlitinib 300 mg or matching placebo
Volume 7 - Issue 1 - 2022
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b.i.d. every day for 21 days, in addition to oral capecitabine
1000 mg/m2 b.i.d. on days 1-14, in 21-day treatment cycles.

Study treatment was administered until disease
progression, unacceptable toxicity, withdrawal of consent,
or death. Radiographic tumor assessments were carried out
using computed tomography or magnetic resonance
imaging at baseline and every 6 weeks (�5 days) thereafter
until the end of treatment visit in the safety lead-in and
until disease progression in the randomized part of study.
Radiological data were assessed at local sites in the safety
lead-in and by ICR in the randomized part of the study. After
disease progression, patients in the randomized part of the
study were followed for survival every 12 weeks until
death or the data cut-off. All patients were monitored
continuously for safety throughout the study and at 28 days
after the last dose of study treatment or within 1 day before
the start of a new antitumor treatment, whichever came
first.

Outcomes

In the randomized part of the study, the co-primary
endpoints were objective response rate (ORR) and
progression-free survival (PFS) determined according to
RECIST version 1.1 by ICR. ORR was defined as the
proportion of patients achieving a complete response (CR)
or partial response (PR) at �1 visit. PFS was defined as the
time from randomization to objective disease progression
or death from any cause in the absence of disease
progression. Secondary endpoints included OS and adverse
events. OS was defined as the time from randomization to
death due to any cause. In both parts of the study, adverse
events were graded according to the National Cancer
Institute Common Terminology Criteria for Adverse Events,
version 4.03.

Statistical analysis

The safety lead-in was not formally powered to assess any
statistical hypothesis. Between 12 and 20 patients were
planned to be enrolled. Patients in this arm were to be
replaced if varlitinib compliance was <85% in the first 14
days.

In the randomized part of the study, a Hochberg procedure
was used in order to maintain an overall, one-sided 10% type
I error rate, whereby the primary objective was deemed to
have been met if either co-primary endpoint was significant
at the one-sided 5% level, or if both endpoints were
significant at the one-sided 10% significance level. It was
estimated that a sample of 120 patients was required to
provide approximately 80% power to detect a true 17%
difference in response rate based on a one-sided 5%
significance level and assuming a 27% response rate with
varlitinib and a 10% response rate with placebo. To ensure
adequate data were available to evaluate the effects of
varlitinib on both co-primary endpoints, the data cut-off for
the primary analysis was to be the later of 3 months after
enrollment of the last patient or when 70% (n ¼ 84) of
patients had experienced a PFS event. Based on a minimum
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of 84 PFS events, the trial would have at least 80% power to
detect a true hazard ratio (HR) of 0.58 for PFS, based on a
one-sided 5% significance level.

Although treatment allocation was stratified by both
primary tumor location and geographical region, the latter
was removed as a factor for the statistical analyses in a
subsequent protocol amendment, due to the low number
of US patients enrolled. ORR was analyzed using an exact
binomial test stratified by primary tumor location. PFS
and OS curves were estimated using KaplaneMeier
methodology. HRs and corresponding two-sided 95%
confidence intervals (CIs) and P values were determined
using a log-rank test stratified by primary tumor location.
Although the study was not powered to evaluate subgroup
interactions, prespecified subgroup analyses of PFS were
carried out according to the following factors: region,
primary tumor location, sex, race, baseline ECOG
performance status, extent of disease, and age. For each
subgroup, HRs and associated CIs were calculated using a
log-rank test and presented on a forest plot.
RESULTS

Safety lead-in

Of 27 patients who were screened, 24 were enrolled and
received at least one dose of varlitinib plus capecitabine. All
patients were discontinued from study treatment, most
commonly due to radiographic disease progression (41.7%)
and adverse events (29.2%). Baseline characteristics are
presented in Supplementary Table S1, available at
https://doi.org/10.1016/j.esmoop.2021.100314.

All patients had at least one treatment-emergent adverse
event (TEAE) and 18 (75.0%) had at least one grade �3
TEAE (Supplementary Table S2, available at https://doi.
org/10.1016/j.esmoop.2021.100314). The most frequent
TEAEs were nausea (62.5%), fatigue (58.3%), and diarrhea
(54.2%). Only one grade �3 TEAE was reported in more
than two patients (hyponatraemia, 16.7%). Six patients had
a TEAE leading to discontinuation that was considered
related to treatment (asthenia, toxic leukoencephalopathy,
alanine aminotransferase increased, nausea, worsening
nausea, and hyperbilirubinaemia in one patient each). There
were no treatment-related deaths.

One patient (4.2%) had a PR, five (20.8%) had stable
disease, nine (37.5%) had progressive disease, and nine
(37.5%) were not assessable.
Randomized study

Patients. A total of 127 patients were randomized to
receive varlitinib plus capecitabine (n ¼ 64) or placebo plus
capecitabine (n ¼ 63). All randomized patients received at
least one dose of study treatment. Patient disposition is
shown in Figure 1.

Overall, patients were mostly male (60.6%) and Asian
(70.1%). Baseline characteristics were generally well
balanced between groups (Table 1). There was a lower
proportion of females in the varlitinib plus capecitabine
https://doi.org/10.1016/j.esmoop.2021.100314 3
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Discontinued treatment (n = 59; 92.2%)
• Radiographic disease progression (n = 42; 65.6%)
• Adverse event (n = 7; 10.9%)
• Clinical disease progression (n = 4; 6.3%)
• Withdrawal during treatment (n = 3; 4.7%)
• Voluntary withdrawal (n = 1; 1.6%)
• Investigator’s discretion (n = 1; 1.6%)
• Death (n = 1; 1.6%)

Allocated to varlitinib + capecitabine (n = 64)
Received treatment (n = 64)

Screened (n = 188)

Randomized (n = 127)

Discontinued study (n = 41; 64.1%)
• Death (n = 35; 54.7%)
• Voluntary withdrawal (n = 6; 9.4%)

Allocated to placebo + capecitabine (n = 63)
Received treatment (n = 63)

Discontinued treatment (n = 59; 93.7%)
• Radiographic disease progression (n = 49; 77.8%)
• Clinical disease progression (n = 5; 7.9%)
• Adverse event (n = 2; 3.2%)
• Voluntary withdrawal (n = 2; 3.2%)
• Withdrawal during treatment (n = 1; 1.6%)

Discontinued study (n = 41; 65.1%)
• Death (n = 35; 55.6%)
• Voluntary withdrawal (n = 5; 7.9%)
• Lost to follow-up (n = 1; 1.6%)

Figure 1. Patient disposition: randomized population.
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arm compared with the placebo plus capecitabine arm
(31.3% versus 47.6%). At the data cut-off for the survival
analysis (15 July 2020), the median (quartile 1-quartile 3)
duration of follow-up was 7.5 (4.8-11.7) months.

Treatment exposure. The median (range) exposure to study
treatment was 2.4 (0.1-13.8) months for varlitinib and
1.7 (0.1-9.1) months for capecitabine in the varlitinib plus
capecitabine arm, and 2.8 (0.0-12.8) months with placebo
and 1.8 (0.0-6.2) months with capecitabine in the placebo
plus capecitabine arm.

Efficacy

The ORR was 9.4% with varlitinib plus capecitabine and
4.8% with placebo plus capecitabine, but the difference
did not reach statistical significance (odds ratio 2.28;
95% CI 0.46-14.76; P ¼ 0.42; Table 2). No patients achieved
a CR.

Median PFS was 2.83 months with varlitinib plus
capecitabine versus 2.79 months with placebo plus
capecitabine (HR, 0.90; 95% CI 0.60-1.37; P ¼ 0.63;
Figure 2). The proportion of patients with progression
events was 76.6% versus 74.6%, respectively; 23.4% versus
25.4% had censored observations, and 15.6% versus 22.2%
were progression-free at the last radiologic assessment,
respectively. Median OS was 7.8 months with varlitinib plus
capecitabine versus 7.5 months with placebo plus
capecitabine (HR, 1.11; 95% CI 0.69-1.79; P ¼ 0.66;
Supplementary Figure S1, available at https://doi.org/10.
1016/j.esmoop.2021.100314). The proportion of patients
who died was 60.9% versus 55.6%, respectively; 39.1%
versus 44.4% were censored, of whom 26.6% versus 34.9%
were alive at the data cut-off, respectively.
4 https://doi.org/10.1016/j.esmoop.2021.100314
Prespecified subgroup analyses suggested that the
addition of varlitinib may provide a PFS benefit in female
patients (median, 4.1 versus 2.8 months; HR, 0.59; 95% CI
0.28-1.23) and those with gallbladder cancer (median,
2.9 versus 1.6 months; HR, 0.55; 95% CI 0.26-1.19;
Supplementary Figure S2, available at https://doi.org/10.
1016/j.esmoop.2021.100314).
Safety

A summary of TEAEs is provided in Table 3. The most
frequent TEAEs with varlitinib plus capecitabine were
nausea (51.6%), blood bilirubin increased (43.8%), and
diarrhea (40.6%). A slightly greater proportion of patients in
the varlitinib plus capecitabine arm had at least one grade
�3 TEAE compared with those in the placebo plus
capecitabine arm (65.6% versus 58.7%). Increased blood
bilirubin, anemia, and hyperbilirubinemia were the most
frequently reported grade �3 TEAEs in the varlitinib plus
capecitabine arm. Dose interruptions or modifications were
required by 81.3% and 23.4% of patients receiving varlitinib
plus capecitabine, and 65.1% and 4.8% of those receiving
placebo plus capecitabine, respectively. Three patients had
a TEAE leading to discontinuation that was considered as
treatment related (vomiting, biliary tract infection, and
cholangiolitis in one patient each). Only one death was
considered possibly related to treatment (cholangiolitis in
the varlitinib plus capecitabine arm).

DISCUSSION

The TreeTopp study showed that the addition of varlitinib to
capecitabine did not statistically improve ORR, PFS, or
OS compared with capecitabine alone in patients with
Volume 7 - Issue 1 - 2022
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Table 2. Summary of responses: randomized population

Responses, n (%) Varlitinib D
capecitabine
(n [ 64)

Placebo D
capecitabine
(n [ 63)

Objective response 6 (9.4) 3 (4.8)
Complete response 0 (0) 0 (0)
Partial response 6 (9.4) 3 (4.8)

Stable disease 29 (45.3) 34 (54.0)
Progressive disease 24 (37.5) 24 (38.1)
Early death 4 (6.3) 0 (0)
RECIST v1.1 progression 20 (31.3) 24 (38.1)

Non-evaluable 5 (7.8) 2 (3.2)

Table 1. Baseline characteristics: randomized population

Characteristics Varlitinib D
capecitabine
(n [ 64)

Placebo D
capecitabine
(n [ 63)

Median age, years (range) 63 (31-79) 64 (36-82)
Male, n (%) 44 (68.8) 33 (52.4)
Race, n (%)
White 21 (32.8) 16 (25.4)
Black/African American 1 (1.6) 0 (0)
Asian 42 (65.6) 47 (74.6)

Median body mass index, kg/m2 (range) 24.3 (16-44) 22.5 (15-38)
Geographical location, n (%)
Asia-Pacific 46 (71.9) 48 (76.2)
Europe 11 (17.2) 9 (14.3)
United States 7 (10.9) 6 (9.5)

Primary tumor location, n (%)
Intra-hepatic duct 26 (40.6) 29 (46.0)
Extra-hepatic duct 8 (12.5) 12 (19.0)
Gallbladder 18 (28.1) 16 (25.4)
Ampulla of Vater and hilar 12 (18.8) 6 (9.5)

Recurrent disease, n (%) 17 (26.6) 22 (34.9)
Extent of disease, n (%)
Locally advanced 5 (7.8) 3 (4.8)
Metastatic 59 (92.2) 60 (95.2)

Baseline ECOG PS, n (%)
0 37 (57.8) 26 (41.3)
1 27 (42.2) 37 (58.7)

First-line therapy, n (%)
Gemcitabine þ cisplatin 58 (90.6) 57 (90.5)
Gemcitabine þ FOLFOX 0 (0) 1 (1.6)
Gemcitabine þ oxaliplatin 1 (1.6) 2 (3.2)
Gemcitabine monotherapy 1 (1.6) 0 (0)
Other 4 (6.3) 3 (4.8)

Estimated PFS on first-line therapy,
months, median (range)a

6.4 (1-36) 7.8 (1-55)

ECOG PS, Eastern Cooperative Oncology Group performance status; PFS,
progression-free survival.
a Estimated from reported start date of first-line treatment and reported date of
progression following first-line treatment.
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advanced biliary tract cancer and disease progression
following first-line treatment. Following a review of these
results, a pre-planned, second part of the study was
cancelled. Varlitinib in combination with capecitabine was
generally well tolerated.

Currently, the standard treatment for advanced biliary
tract cancer in the second-line setting is FOLFOX
chemotherapy.3 This is based on evidence from a
randomized, phase III study (ABC-06) showing that the
addition of FOLFOX to active symptom control modestly
prolonged OS compared with active symptom control alone
(6.2 versus 5.3 months; adjusted HR, 0.69; 95% CI 0.50-0.97;
P ¼ 0.031).6 The median PFS noted in TreeTopp (2.83
months) was lower than with FOLFOX (4.0 months) in the
ABC-06 study. Radiological evaluations were obtained every
6 weeks in TreeTopp compared with every 12 weeks in the
ABC-06 trial, however, which may have impacted these
results. Targeted therapies have shown encouraging efficacy
in patients with biliary tract cancers with actionable
mutations. For example, FGFR and IDHmutations have been
reported in 11% and 20%, respectively, of intrahepatic
cholangiocarcinomas, but are rarely found in other biliary
tract cancers.27 In phase II studies in patients with
Volume 7 - Issue 1 - 2022
previously treated advanced cholangiocarcinoma and FGFR
fusions or rearrangements, pemigatinib and infigratinib
resulted in ORRs of 35.5% and 23.1%, respectively.7,8 A
phase III study in patients with previously treated
IDH1-mutant cholangiocarcinoma reported a significant
improvement in median PFS with ivosidenib compared
with placebo (2.7 months versus 1.4 months; HR 0.37;
P ¼ 0.0001), although the ORR in the ivosidenib group was
only 2%.9

Although HER provides a rational target in advanced
biliary tract cancer, consistent with our findings, previous
studies of HER-targeted agents, including cetuximab and
panitumumab (EGFR antibodies),16 erlotinib (an EGFR
inhibitor),17-19 lapatinib (an EGRF/HER2 inhibitor),20 and
afatinib (a pan-HER inhibitor)28 have also shown nega-
tive results. There was, however, no patient selection
based on biomarkers in these studies. Similarly, as our
study was based on the hypothesis that pan-HER inhibi-
tion targeting EGFR, HER2, and HER4 would improve
outcomes in patients with previously treated biliary tract
cancer, the design did not include patient selection ac-
cording to HER status. Interestingly, small studies
including patients with biliary tract cancer and HER2
mutations or overexpression have suggested promising
efficacy with HER2-targeted therapies.29,30 As HER2
overexpression occurs in only around one-quarter of
biliary tract cancers,12 selecting patients with HER2 ab-
errations may increase the likelihood of observing a
therapeutic effect compared with an unselected patient
population. In this regard, the SUMMIT basket trial
investigated monotherapy with neratinib, a pan-HER ki-
nase inhibitor, in pretreated patients with HER2-mutated
advanced biliary tract cancer.31 While the observed effi-
cacy, however, was considered similar to current stan-
dards of care, with an ORR of 16%, the trial did not meet
the criteria for further expansion.

The prespecified subgroup analysis suggested that
varlitinib may provide benefit in female patients and those
with gallbladder cancer; however, the 95% CIs of the HRs
crossed 1. Gallbladder cancer is more common in females
compared with males,32 and HER2 overexpression is more
frequently observed in gallbladder cancer compared with
intrahepatic cholangiocarcinoma.12 Therefore, we speculate
that it may be easier to observe the antitumor effect of
varlitinib in selected patients with HER2 overexpression.
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https://doi.org/10.1016/j.esmoop.2021.100314
https://doi.org/10.1016/j.esmoop.2021.100314


0

10

20

30

40

50

60

70

80

90

100

0 1 2 3 4 5 6 7 8 9 10 11 12

Months after randomization

Pr
og

re
ss

io
n-

fre
e 

su
rv

iv
al

 (%
)

Patients at risk

Varlitinib + capecitabine 64 56 34 19 18 11 8 5 4 1 1 0 0

Placebo + capecitabine 63 61 30 18 18 5 3 2 2 1 1 1 0

Varlitinib + 
capecitabine

Placebo + 
capecitabine

Median PFS, 
months

2.83 2.79

HR (95% CI) 0.90 (0.60–1.37)
P = 0.63

Figure 2. Progression-free survival: randomized population.
P value was derived from a log-rank test stratified by primary tumor location.
CI, confidence interval; HR, hazard ratio; PFS, progression-free survival.
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Nevertheless, no strong conclusions can be drawn from the
present study regarding the suitability of varlitinib in these
patients.

Our study was limited by the lack of patient selection at
inclusion and further studies of varlitinib will require
adequate patient selection according to HER status.
Although varlitinib is not being investigated further for the
second-line treatment of biliary tract cancer in combination
with capecitabine, preclinical findings support the future
investigation of varlitinib in combination with other agents,
for example, PI3K inhibitors.23 Future studies with targeted
agents such as varlitinib for preselected patients with HER
alterations are encouraged.
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Table 3. Adverse events: randomized population

Event, n (%) Varlitinib D
capecitabine
(n [ 64)

Placebo D
capecitabine
(n [ 63)

Any TEAE 64 (100) 59 (93.7)
Grade �3 TEAE 42 (65.6) 37 (58.7)
Serious TEAE 25 (39.1) 27 (42.9)
Treatment-related TEAE
leading to treatment discontinuation

3 (4.7) 0 (0)

Treatment-related TEAE leading to death 1 (1.6) 0 (0)
TEAEs in �20 patients
Nausea 33 (51.6) 14 (22.2)
Blood bilirubin increased 28 (43.8) 14 (22.2)
Diarrhea 26 (40.6) 16 (25.4)
Decreased appetite 25 (39.1) 11 (17.5)
Vomiting 22 (34.4) 11 (17.5)
Palmar-plantar erythrodysesthesia
syndrome

20 (31.3) 19 (30.2)

Abdominal pain 16 (25.0) 12 (19.0)
Fatigue 16 (25.0) 12 (19.0)
Pyrexia 15 (23.4) 11 (17.5)

Grade �3 TEAEs in �5 patients
Blood bilirubin increased 9 (14.1) 7 (11.1)
Anemia 7 (10.9) 6 (9.5)
Hyperbilirubinemia 6 (9.4) 1 (1.6)
Abdominal pain 5 (7.8) 5 (7.9)
Vomiting 5 (7.8) 2 (3.2)
Alanine transaminase increased 5 (7.8) 1 (1.6)
Cholangiolitis 4 (6.3) 4 (6.3)
Asthenia 4 (6.3) 1 (1.6)
Palmar-plantar erythrodysesthesia
syndrome

2 (3.1) 3 (4.8)

Serious TEAEs in >2 patients receiving
varlitinib
Blood bilirubin increased 5 (7.8) 5 (7.9)
Cholangiolitis 4 (6.3) 4 (6.3)
Vomiting 4 (6.3) 2 (3.2)
Hyperbilirubinemia 4 (6.3) 0 (0)
Pyrexia 3 (4.7) 0 (0)

TEAE, treatment-emergent adverse event.
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