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Summary Background The prognosis of patients with
metastatic carcinoma of the biliary tract (mBTC) is poor
and a systemic therapy with gemcitabine and platinum-
based is the gold standard. The addition of bevacizumab
to the chemotherapy might increase patients’ survival. Our
aim was to assess and compare the efficacy of GEMOX
(gemcitabine and oxaliplatin regimen) plus bevacizumab
to GEMOX alone in mBTC. Methods Patients with
mBTC who received the GEMOX-bevacizumab (n = 32;
Group A) or GEMOX (n = 25; Group B) regimen as first-
line treatment were compared. Treatment was repeated ev-
ery two weeks until disease progression or unacceptable
adverse effects occurred. The primary evaluation criterion
was the progression-free survival (PFS). Results A quarter
of patients (8/32) from Group A and a fifth of patients (13/
25) from Group B had an objective response. The median
PFS was 6.48 months and 3.72 months in Group A and B,
respectively (p = 0.049). The median OS was 11.31 months

and 10.34 months in Group A and B, respectively. Grade 3/
4 sepsis was identified in 9.4% and 12% in Group A and B,
respectively, (p = 0.64). Conclusion In mBTC, the addition
of bevacizumab to GEMOX increased the progression-free
survival and was associated with manageable toxicity.
These data pave the way for further evaluation of
antiangiogenic agents in mBTC.
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Backgrounds

Biliary tract cancers (BTC) are the second most common
primary liver cancer after hepatocellular carcinoma [1].
They rise from the epithelial lining of the gallbladder or
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from the bile ducts, and carry a poor prognosis. BTC in-
clude gallbladder carcinoma, intrahepatic perihilar and ex-
trahepatic cholangiocarcinoma. BTC, intrahepatic cholan-
giocarcinoma excluded, represent more than 11.000 new
cases per year in the United States [2]. BTC are more fre-
quently diagnosed at an advanced stage, characterized by a
vascular invasion, extensive regional lymph node metasta-
ses and/or the presence of distant metastases. Locations of
metastases are the liver, the lungs, the bones and the peri-
toneum. Surgery appears as the only curative treatment in
BTC [3]. In advanced disease, surgery is abandoned in
favor of chemotherapy [4].

Based on a pooled analysis of 104 trials which included
more than 2800 patients, the combination of gemcitabine and
platinum drugs has been considered as the Bgold standard^ in
first-line treatment for patients with metastatic cholangiocar-
cinoma (mBTC) [5]. The addition of a platinum therapy to
gemcitabine was reinforced by the ABC-02 study which con-
firmed the superiority of GEMCIS (gemcitabine plus cisplatin
regimen) to gemcitabine alone in locally-advanced or mBTC
[6]. No differences between platinum drugs have been raised
from the pooled analysis, suggesting the non-inferiority of
oxaliplatin compared to cisplatin. Nevertheless, the combina-
tion of gemcitabine to the oxaliplatin regimen (GEMOX) has
already been identified as a well-tolerated association even in
frail patients [7]. In mBTC, phase II studies confirmed the
feasibility of the combination and identified an anti-tumor
activity with an objective response rate (stable disease + tu-
mor response) allowing a median overall survival of
12 months in up to 50% of patients [8, 9]. These data paved
the way for new therapeutic agents, which would improve the
survival of patients.

Vascular endothelial growth factor (VEGF) is one of the
most important factors of angiogenesis and also a key regula-
tor in pathological angiogenesis. VEGF expression has been
detected in mBTC, and correlates with advanced disease stage
and poor prognosis [10]. The addition of an antiangiogenic
therapy to the chemotherapy resulted in a synergistic effect.
There is an overexpression of neoangiogenesis in mBTC.
Human BTC express both b-Fibroblast Growth Factor (b-
FGF) and VEGF but not as autocrine growth factors but as
angiogenic factors [11]. The hyperactivation of the angiogenic
pathway highlighted the hypothetical usefulness of an
antiangiogenic therapy being associated with the chemother-
apy. Bevacizumab, a recombinant humanised monoclonal an-
tibody against VEGF, is an important therapeutic agent in
cancers [12, 13]. The normalization of the tumor vasculariza-
tion has been suggested as a new objective to improve survival
[14, 15]. In a phase II non-comparative study, the addition of
bevacizumab to GEMOX was associated with a 7-month me-
dian PFS with tolerable safety in mBTC [15]. The aim of our
study was to assess and compare the efficacy of GEMOX plus
bevacizumab to GEMOX alone in mBTC.

Methods

The medical records of patients with mBTC having received
the GEMOX regimen with or without bevacizumab as first-
line treatment between July 2006 and January 2016 in our
institution were retrospectively reviewed. This exploratory
analysis was approved by the local ethical committee and
complies with the standards of the Declaration of Helsinki.

Study design and participants

In this open-label retrospective study, we recruited patients
with mBTC from Cochin Teaching Hospital, France.
Patients were eligible if they were 18 years of age; had a
histologically- or cytologically- confirmed mBTC, including
gallbladder, intrahepatic and extrahepatic bile ducts, measur-
able or assessable disease according to Response Evaluation
Criteria in Solid Tumors (RECIST 1.1) [16], and adequate
renal function (creatinine clearance <40 ml/min) as well as
bone marrow function. Biliary tract obstruction was adequate-
ly treated over the course of the study. Patients were excluded
if they had any contraindications to receive bevacizumab,
such as clinically significant cardiovascular disease, uncon-
trolled hypertension, recent myocardial infarction, unstable
angina, or congestive heart failure assessed as a grade II or
above according to the New York Heart Association. From
September 2011 to January 2016, 32 patients with mBTC
received the GEMOX plus bevacizumab regimen as first-
line treatment (Group A). In a retrospective analysis, from
July 2006 to August 2011, 29 patients with mBTC who re-
ceived the GEMOX regimen as first-line treatment were iden-
tified (Fig. 1). Of these patients, 25 would have been able to
receive bevacizumab and were considered as the control
group (Group B).

Treatment schedule and toxicity assessment

Patients received 1.000mg/m2 gemcitabine as a 30-min infusion
on day 1, followed by 100 mg/m2 oxaliplatin as a 2-h infusion
on the same day (GEMOX regimen). The treatment was repeat-
ed every 2 weeks until disease progression or unacceptable tox-
icity. In Group A, the bevacizumab was added to the GEMOX
regimen at a fixed dose of 5 mg/kg every 2 weeks. In patients
withmBTC, the choice of givingGEMOXplus bevacizumab as
a first-line palliative therapy was related to a multidisciplinary
decision based on phase II studies [8, 9].

As per previously published, chemotherapy was adminis-
tered at reduced doses if any severe adverse events related to
the study drug occurred, and in frail patients [17]. At baseline,
patients had a physical examination, a laboratory assessment
(haematological analysis, hepatic and renal function, and
baseline serum concentrations of CA 19–9) and radiological
studies including contrast-enhanced CT scans of the chest,
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abdomen, and pelvis. Tolerance was assessed at each cycle
and tumor response every 6 cycles. Bodyweight, performance
status and toxicities were recorded at each cycle or visit.
Response and progression were assessed using the RECIST
1.1. Treatment was continued until disease progression, unac-
ceptable toxicity, or patient refusal. Toxicity was assessed ac-
cording to the National Cancer Institute Common
Terminology Criteria for Adverse Events, version 4.0 (NCI-
CTCAE v4.0) and the oxaliplatin-specific scale for peripheral
neuropathy [18]. None of the patients received granulocyte
colony-stimulating factor or erythropoietin as primary preven-
tion. If non-neurological grade 3–4 toxicity occurred, the sub-
sequent cycle was administered only after recovery and the
treatment dose was adjusted (gemcitabine dose was reduced to
800 mg/m2 and oxaliplatin dose was reduced to 85 mg/m2).
Furthermore, the oxaliplatin dose was reduced in case of
prolonged (14 days or longer) paresthesia, temporary (7–
14 days) painful paresthesia and/or functional impairment.
In the event of persistent (14 days or longer) painful paresthe-
sia and/or functional impairment, oxaliplatin was omitted
from the regimen until recovery. Bevacizumab was main-
tained at 5 mg/kg every cycle. In the case of proteinuria, treat-
ment with GEMOX-bevacizumab was interrupted until pro-
tein quantity was lower than 2 g per day. Bevacizumab was
discontinued in patients who developed uncontrolled grade 3
hypertension or any grade 4 hypertension, proteinuria, bleed-
ing, thromboembolic event, or bowel perforation. If toxicities
were related to gemcitabine or oxaliplatin, patients could re-
ceive bevacizumab alone.

Efficacy assessment

Tumor evaluation was performed every four or six cycles of
treatment, or before if clinically indicated, according to
RECIST v1.1 [16]. Progression-Free Survival (PFS) was mea-
sured from the date of first treatment administration to the date
of evidence of disease progression or death. Overall Survival
(OS) was measured from the date of first treatment adminis-
tration to the date of death or last follow-up.

Statistical analysis

Descriptive statistics [median, ranges, 95% confidence inter-
vals (95%CI)] were used to report patients baseline character-
istics, and treatment-induced adverse events. Comparisons be-
tween Group A and B were performed using Fisher’s exact
test, Chi-square test with Yates correction, or Wilcoxon’s test
when appropriate. Survival analyses were performed using the
Kaplan–Meier method with the log-rank test. A p value below
0.05 was considered statistically significant. Calculations
were performed using the NCCS™ 2007 software (NCCS,
Kaysville, UT).

Results

A total of 57 patients with mBTC were enrolled in the study,
amongwhom 32 received GEMOX plus bevacizumab (Group
A) and 25 GEMOX alone (Group B). Median age was

Fig. 1 Flow chart
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59.7 years (range: 54.1–66.7) and 62.9 years (range: 55.7–
71.4) in Group A and B, respectively. Patients’ and disease
clinical characteristics at baseline are summarized in Table 1.
No statistical differences between the two groups were iden-
tified considering the age, gender, ECOG performance status,
body mass index, primary tumor site, or the tumor extension
except for peritoneum extensions which were more frequently
observed in Group A (28% versus 4%; p = 0.04). Patients’
biological characteristics at baseline are summarized in
Table 2. No statistical differences between the two groups
were identified considering the biological results, ACE or
CA 19–9. One patient from each group had undergone local
treatment (radiofrequency) before initiation of chemotherapy.
Nineteen per cent and 32% of patients had initial surgery at the
primary site in Group A and B, respectively (p = 0,349).

Patients from Group A and B completed a median of 10
(range: 4–28) and 6 cycles (range: 1–44), respectively. The
median follow-up duration was 12.97 months (range: 4–32)
and 14.45 months (range: 2–52) in Group A and B, respec-
tively. At the time of analysis, 4 patients were still receiving
treatment in Group A and none in Group B. Patients experi-
enced grade 1–4 asthenia in 97% and 100% inGroup A and B,
respectively. Asthenia grade 3–4 affected 12.5% of patients in
Group A and 24% in Group B (p = 0.31). Treatment-induced
grade > 1 toxicities are summarized in Table 3. No toxic death
occurred. The overall incidence of grade 3–4 adverse events
was 34.4% and 40% in Group A and B, respectively
(p = 0.78). Specific grade 3–4 bevacizumab-related adverse
events included grade 3 hypertension (6%), grade 4 cardiac
ischaemia (3%), grade 3 proteinuria (6%), perforation (6%),
grade 3 thrombosis (3%) and grade 3 bleeding events (3%).
All patients with a perforation had a gallbladder adenocarci-
noma and experienced a gallbladder perforation.

The proportions of patients who achieved an objective re-
sponse (complete or partial response) and disease control were
similar between the two treatment groups (69% and 52%;
p = 0.532). A quarter of patients (8/32) from Group A and a
fifth of patients (13/25) from Group B had an objective re-
sponse. Tumor response and survival rates are indicated in
Table 4. Forty one per cent of patients from Group A and
32% from Group B achieved a disease control. The median
PFS was 6.48 months (range: 3–32) and 3.72 months (range:
1–39) in Group A and B, respectively (p = 0.049; Fig. 2a). The
median OS was 11.31 months (range: 3–32) and 10.34 months
(range: 2–52) inGroupA andB, respectively (p= 0.44; Fig. 2b).
Patients discontinued the treatment for disease progression in

Table 1 Patients’ clinical characteristics at baseline

Clinical characteristics Group A (n = 32) Group B(n = 25) P

Age
Median years, (range) 59.7 (54.1–66.7) 62.9 (55.7–71.4) 0.74

Gender male/female n 18/16 16/10
ECOG performance status 0.925
0/1/2 (%) 19 / 48 / 26 9 / 70 / 17
>2 (%) 7 4
Body mass index (BMI)
Median kg/m², (range) 25.2 (13.5–33) 24.3 (17.5–33) 0.341

Primary tumor site n, (%) 0.558
Intrahepatic 8 (25) 8 (32)
Perihilar 9 (28) 10 (40)
Distal biliary-tree 1 (3) 1 (4)
Gallbladder 6 (19) 5 (20)
Undetermined 8 (25) 2 (8)

Tumor extension n, (%)
Lymph node metastases 27 (84) 21 (84) 0.99
Lung metastases 8 (25) 4 (16) 0.613
Hepatic metastases 11 9 0.99
Liver-only metastasis 0 (0) 4 (16) 0.06
Peritoneum 9 (28) 1 (4) 0.042
Bone metastases 4 (12.5) - 0.186
Pancreatic metastases 3 (9.5) - 0.324

Comorbidities n, (%)
Diabetes 4 (12.5) 5 (20) 0.59
Tobacco use 11 (34.5) 12 (48) 0.93
Hypertension 9 (28) 8 (32) 0.97
Veinous thrombosis 1 (3) 3 (12) 0.43
Arterial thrombosis 1 (3) 1 (4) 0.88
Myocardial infarction 1 (3) 3 (12) 0.43

Associated Liver disease n, (%)
Alcohol - 1 (4) 0.01
Hepatitis B virus - 2 (8)
Hepatitis C virus 3 (9.5) 4 (16)
HIV 3 (9.5) 2 (8)

Previous treatment
Surgery 6 (19) 8 (32) 0.349
Adjuvant chemotherapy - 3 (12) 0.325
Radiofrequency 1 (3) 1 (4) 0.314
Prostheses 15 (47) 8 (32) 0.283

ECOG, Eastern Cooperative Oncology Group, HIV, Human Immuno-
deficiency Virus

Table 2 Patients’ biological characteristics at baseline

Biological characteristics
Median (range)

Group A (n = 32) Group B (n = 25)

Albumin, g/L 39
(34–42)

41
(37.5–42.5)

C-reactive protein, mg/L 26
(15.25–58.25)

11
(5–38)

LDH 359
(234.5–542.5)

281
(245–381)

AST, UI/L 59
(43–97)

49
(32.5–79)

ALT, UI/L 69
(34–149)

45
(32–88,5)

Bilirubin, μmol/L 15
(8.7–67)

9,5
(6.75–23.75)

Alkaline phosphatases, UI/L 215
(135.5–402.25)

212
(103.5–294.5)

GGT, UI/L 476
(117.25–643.5)

330
(99.5–471.5)

ACE 7.1
(2.4–65.1)

3.5
(1.75–45.25)

Ca 19–9 366
(83.05–2982)

420
(118–1581)
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89% and 93% of cases in Group A and B, respectively. Fifty
percent of patients from Group A and 40% from Group B re-
ceived second-line therapy after disease progression.

Discussion

In the present study, we identified that the addition of an
antiangiogenic therapy improved PFS in mBTC despite the
absence of any significant improvement in OS. The addition
of bevacizumabwas not associatedwith a significant addition-
al toxicity. The prognosis of patients with mBTC deserved
further study to improve overall survival. Our study
pinpointed an increased toxicity in patients with gallbladder
adenocarcinoma in Group A and reinforced the idea of the
heterogeneity of BTC as previously reported in the work of
Lee [19]. The addition of bevacizumab was associated with a
trend for an improved survival. In our study, the overall sur-
vival was higher than those of previously published studies [7]
[20]. In non-sarcopenic patients receiving the GEMOX regi-
men, the median PFS and OS were significantly lower than
the ones we observed in Group B [7]. Furthermore, the addi-
tion of a tyrosine kinases inhibitor with an antiangiogenic
effect, erlotinib, failed to improve OS associated with the
GEMOX regimen (9.5 months) [20]. In our study, we identi-
fied a two-month longer survival than Lee et al.

In our study, the primary endpoint was significantly longer in
Group A than in Group B (6.48 versus 3.72 months; p = 0.049).
The benefit in PFS of the addition of bevacizumab in Group A
was not associated with a significant benefit in OS. However,
Mancuso et al. identified that tumor blood vessels undergo rapid
regression when VEGF signaling is inhibited [21]. This study
also reports a phenomenon of rapid revascularization of tumors
after removal of anti-VEGF therapy that may explain the non-
significant benefit in OS [21]. Similar hypothesis was proposed
by Cacheux et al. who identified that the discontinuation of an
antiangiogenic agent may induce a reversible tumor growth ac-
celeration in colorectal patients [22].

In our study, mBTC patients from Group B presented a
shorter PFS than those reported in other studies [23, 20]. In
the BINGO trial, median PFS was 5.5 months. This extended
PFS could be due to the inclusion in the BINGO trial of patients
with locally-advanced carcinoma with a better ECOG perfor-
mance status at baseline and smaller tumor burden [23]. In line
with our data, André et al. study reported a 3.4 months median
PFS in patients with gemcitabine combined with oxaliplatin
(GEMOX) in advanced biliary tract adenocarcinoma [24].
Other targeted therapies have been evaluated in mBTC.

Table 3 Patients’toxicities after 6 cycles of chemotherapy

Acute toxicities Group A (n = 32) Group B (n = 25) p

Asthenia, n (%)
Grade 1–2 27 (84.5) 19 (76)
Grade > 2 4 (12,5) 6 (24) 0.31

Mucitis
Grade 1–2 2 (6) 0
Grade > 2 1 (3) 1 (4.0) 1.00

Nausea / Vomiting, n (%)
Grade 1–2 12 (37.5) 0
Grade > 2 1 (3) 0 1.00

Proteinuria
Grade 1–2 1 (3) _ _
Grade > 2 2 (6) _ _

Hypertension
Grade 1–2 5 (15.5) 0
Grade > 2 2 (6) 0 0.50

Thrombosis
Grade 1–2 2 (6) 1 (4)
Grade > 2 2 (6) 0 0.44

Hemorragie
Grade 1–2 4 (12.5)
Grade > 2 1 (3) 0 1.0

Diarrhoea, n (%)
Grade 1–2 4 (12.5) 2 (8) _
Grade > 2 0 0

Peripheral neuropathy, n (%)
Grade 1–2 25 (88) 22 (88)
Grade > 2 1 (3) 0 1.0

Thrombocytopenia, n (%)
Grade 1–2 5 (15.5) 5 (20)
Grade > 2 0 1 (4) 0.44

Neutropenia, n (%)
Grade 1–2 3 (9) 1 (4)
Grade > 2 1 (3) 1 (4) 1.0

Anemia
Grade 1–2 3 (9) 10 (40)
Grade > 2 1 (3) 1 (4) 1.0

Perforation: colovesical fistula
Grade 1–2 0 0
Grade > 2 2 (6) 0 0.5

Sepsis
Grade 1–2 5 (15.5) 4 (16)
Grade > 2 2 (6) 3 (12) 0.64

Any toxity
Grade 1–2 21 (65.6) 15 (60)
Grade > 2 11 (34.4) 10 (40) 0.78

Table 4 Response rate to
treatment and survivals Group A (n = 32) Group B (n = 25) p value

Best response rate p = 0,532
Partial response, n (%) 8 (25) 4 (13)

Stable disease, n (%) 14(43.8) 9 (36)

Progressive disease, n (%) 10 (31.3) 12(48)

Median progression-free survival, months (95%CI) 6.48 3.72 0.049

Median overall survival, months (95%CI) 11.31 10.34 0.44
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Notably, Malka et al. reported in a phase II study the feasibility
of GEMOX plus cetuximab, a chimeric anti-Epidermal Growth
Factor Receptor antibody, without a survival advantage [23].

In our study, bevacizumab is associated with an increased
and manageable toxicity, with 34.4% grade 3–4 adverse
events. The incidence rate of side effects identified in our
study was in line with those identified in hepatocellular car-
cinoma patients receiving GEMOX plus bevacizumab. Dose
adaptation following a toxic effect occurring in patients
helps to continue therapy for a long period. Side effects
induced by GEMOX or bevacizumab are known and their
management as well. In Zhu et al. study, patients treated
with the combination of GEMOX plus bevacizumab seemed
to benefit from bevacizumab, with an acceptable toxicity
profile [15]. Valle et al. study was in line with our study
confirming that the association of gemcitabine plus cisplatin
was associated with a significant survival advantage without
the addition of substantial toxicity compared to gemcitabine
alone [6]. From a more general point of view, the present
study confirmed that a GEMOX plus bevacizumab regimen

is feasible and associated with some toxicities that should be
stressed. Our unit previously reported our experience on the
feasibility of oxaliplatin plus gemcitabine in frail patients
such as hepatocellular carcinoma patients with an acceptable
toxicity profile [17]. In the present cohort, only one case of
grade 3 neuropathy was observed in each group.

Our study presented some limitations considering that it is
a retrospective analysis based on patients who received
bevacizumab plus GEMOX or GEMOX at two different time
periods. In addition, the size of the samples is not sufficient to
identify a significant overall benefit. Our study paves the way
for larger studies to validate the usefulness of the addition of
an antiangiogenic agent to the chemotherapy in first-line ad-
vanced biliary tract carcinoma.

In the Group A of our study, 33% of patients (2 out of 6)
experienced a colo-vesical fistula. These patients had a gall-
bladder carcinoma and one of them presented peritoneal me-
tastasis. Cases of cholecystocolic fistula caused by gallbladder
carcinoma have been reported 2526. Bevacizumab is associated
with an additional risk of fistula. Based on our study, we
consider that the addition of an antiangiogenic agent should
be avoided in gallbladder carcinoma. Furthermore, fistula
aside, there was no discontinuation of bevacizumab due to
toxicity in our study. In Group A, treatment was stopped due
to tumor progression in only 3% of cases.

Conclusion

In conclusion, the GEMOX plus bevacizumab regimen
showed an antitumor efficacy in terms of progression-free
survival. The addition of bevacizumab was associated with a
manageable toxicity. Our study stressed the usefulness to eval-
uate the addition of an antiangiogenic agent to the GEMOX
regimen in first-line treatment of mBTC.

Abbreviations b-FGF, b-Fibroblast Growth Factor;
GEMCIS, Gemcitabine plus cisplatin regimen; GEMOX,
Gemcitabine and oxaliplatin; mBTC, metastatic carcinoma
of the biliary tract; NCI-CTCAE, National Cancer Institute
Common Terminology Criteria for Adverse Events; OS, the
Overall Survival; PFS, the progression-free survival; RECIST,
Response Evaluation Criteria in Solid Tumors; VEGF,
Vascular endothelial growth factor.
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