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Abstract Gallbladder cancer (GBC) is the most common bil-
iary tract malignancy. Incidence varies widely with geograph-
ic regions, with northern India being the endemic area for
GBC. Curative surgery offers the only chance of cure, but
most of patients present with unresectable or metastatic dis-
ease and are candidates for palliative treatment only. This
study was designed to evaluate efficacy of chemotherapy over
best supportive care in unresectable/metastatic GBC. Patients
with unresectable/metastatic GBC with proven tissue diagno-
sis were enrolled for single institution non-randomized pro-
spective cohort study between May 2012 and April 2014. A
total of 65 patients received palliative chemotherapy; either
combination chemotherapy (n=59) or single agent chemo-
therapy (n=6). Combination chemotherapy regimen were ei-
ther three weekly Gemcitabine-Cisplatin (n=45) or
Gemcitabine-Oxaliplatin (n=14) for a maximum of six cycles.
Twenty patients, either unfit for chemotherapy or unwilling
for the same were advised best supportive care (BSC). The
overall response rate to chemotherapy was 34 %. Median
survival for chemotherapy group and BSC group were 35.6

and 13 weeks, respectively (p value<0.001). Median OS for
combination chemotherapy (n=59) and single agent chemo-
therapy (n=6) were 37 and 26.7 weeks, respectively (p value-
0.002).Median PFS for combination chemotherapy and single
agent chemotherapy were 26 and 15 weeks, respectively (p
value-0.012). The results of this study are quite encouraging
and support use of chemotherapy for unresectable GBC pa-
tients over best supportive care, and that gemcitabine based
combination chemotherapy may be a better choice for re-
sponse rates, OS, and PFS.
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Introduction

Gallbladder cancer is an aggressivemalignancy occurring pre-
dominantly in the elderly with a mean age of 65.2 years re-
ported globally. But in Indian subcontinent the average age at
diagnosis of GBC is about 50 years. In this series, the mean
age at presentation was 58.5 years (range 28 to 80 years) with
no significant difference between female and male. The inci-
dence of gallbladder cancer varies by geographic region and
racial-ethnic groups. Gallbladder cancer is up to 25 times
more common in some geographical regions compared with
others [1]. The highest incidences are reported in Indians,
Pakistanis, Chileans, Bolivians, Central Europeans, Israelis
and American Indians [2]. The incidence of carcinoma gall-
bladder in India ranges from 1.01 per 100,000 for males to
10.1 per 100,000 for females but the actual number may be
much more in the endemic zones of western Bihar and eastern
Uttar Pradesh where it is the third commonest malignancy of
the alimentary tract [2]. The reasons for high incidence in this
population are not well-understood.
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Only 10 % of patients are suitable for curative surgery and
the rest of the patients present in advanced and unresectable
stage and are candidates for palliative treatment only. Current-
ly, there is no standard chemotherapy for GBC, and the ma-
jority of studies have included patients from all subsites of
biliary tract cancers. With various chemotherapeutic agents
(with or without fluorouracil [FU]) response rates were report-
ed in 0 to 36 % of patients. Median survival for patients pre-
senting with unresectable disease is 2 to 4 months, with fewer
than 5 % patients surviving 1 year [3].

There is a paucity of randomized controlled studies on the
role of palliative chemotherapy for GBC and most included
patients with other biliary tract malignancies. During the
1980s and 90s, a number of studies reported the effect of drugs
such as 5-fluorouracil (5 FU) on the management of patients
who presented with locally advanced or metastatic biliary tract
tumors including GBC. These studies emphasized the poor
results in both response and survival. Similar disappointing
results were reported with the use of other types of drugs, such
as streptozocin, methyl lomustine, amsacrine, and paclitaxel [4,
5]. Only after Gemcitabine was used in the treatment of pan-
creatic cancer and showed promising results, it began to be
incorporated into GBC management. Gemcitabine has been
widely evaluated for patients with advanced biliary tract can-
cers (BTC). A regimen of gemcitabine combinedwith platinum
was recommended as a provisional standard of chemotherapy
for patients with advanced BTC, based on a pooled analysis of
104 studies, predominantly phase II clinical trials that investi-
gated the efficacy and toxicity of chemotherapy [6]. A recent
phase III trial published in the New England Journal of
Medicine compared gemcitabine plus cisplatin to gemcitabine
alone in 410 patients with locally advanced or metastatic chol-
angiocarcinoma, GBC or ampullary cancer [7]. The median
overall survival (OS) was 11.7 months among the 204 patients
in the cisplatin–gemcitabine group and 8.1 months among the
206 patients in the gemcitabine group (hazard ratio, 0.64; 95 %
confidence interval, 0.52 to 0.80; p<0.001). The median
progression-free survival (PFS) was 8.0 months in the cisplat-
in–gemcitabine group and 5.0 months in the gemcitabine-only
group (p<0.001). In addition, the rate of tumor control among
patients in the cisplatin–gemcitabine group was significantly
increased (81.4 % vs. 71.8 %, p=0.049). Cisplatin plus
gemcitabine was associated with a significant survival advan-
tage without the addition of substantial toxicity.

There have been very few studies exclusively enrolling
GBC patients. In one trial, 26 patients with metastatic or
unresectable GBC and no prior chemotherapy received
single-agent gemcitabine. Of the 25 evaluable patients, an
overall response rate of 36 % (95 % CI, 17.1 %–57.9 %)
and median survival time of 30 weeks were observed [8].
Gemcitabine and Cisplatin were evaluated in 30 patients with
unresectable GBC [9]. Complete and partial response rates
were 13.3 and 23.3 % respectively, while 1- year survival rate

was 18.6 %. These findings indicate that gemcitabine based
regimens are also active in GBC. A randomized controlled
trial evaluating the efficacy of modified gemcitabine and
oxaliplatin (mGEMOX) (group C) over best supportive care
(BSC) (group A) or fluorouracil (FU) and folinic acid (FA)
(group B) in unresectable GC was recently reported [10].
Complete response plus partial response in the three groups
was 0 (0 %), four (14.3 %), and eight (30.8 %) respectively
(p=0.001). Median OS was 4.5, 4.6, and 9.5 months for the
BSC, FUFA, and mGEMOX arms (p=0.039), respectively.
PFS was 2.8, 3.5, and 8.5 months for the three groups (p=
0.001) supporting the use of mGEMOX for patients with ad-
vanced GBC.

Patients and Methods

Study Design

This was a single centre prospective non-randomized cohort
study conducted at Malignant Disease Treatment Centre of
Army Hospital (Research & Referral), New Delhi. This study
was conducted during May 2012 to April 2014. Study data
and informed consent were gathered in accordance with the
Declaration of Helsinki and approved by the institute’s ethics
committee.

Inclusion Criteria and Treatment

Patients with unresectable/metastatic disease at presentation
were evaluated for palliative chemotherapy. Patients with
proven tissue diagnosis of GBC; adequate major organ and
bone marrow function; hemoglobin higher than 10 gm%; ab-
solute neutrophil count higher than 1.5×109/L; platelets
higher than 100×109/L; serum creatinine lower than
1.8 mg%; serum bilirubin ≤3 mg%; liver enzymes (AST and
ALT) within 3 times the normal limit and Eastern Cooperative
Oncology Group performance status of ≤2 were considered
for chemotherapy; either combination chemotherapy
(Gemcitabine-Cisplatin or Gemcitabine-Oxaliplatin) or Single
agent chemotherapy (Inj. Gemcitabine or Cap. Capecitabine).
Treatment for patients with grade 3 or 4 toxicity was either
delayed until resolution of toxicity or return of toxicity to
lower than grade 2. Chemotherapy dose was reduced by
25 % and rounded off in cases of grade 4 neutropenia or
thrombocytopenia.

Patients with relatively poor PS who were not a candidate
for combination chemotherapy were considered for single
agent chemotherapy, or subjected to best supportive care on
discretion of patient’s decision. In BSC patients received only
symptomatic treatment. Palliation of surgical obstructive jaun-
dice and gastric outlet obstruction were done by interventional
approach wherever feasible.
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Outcome

Primary end points were to measure overall survival (OS), to
investigate response rates with chemotherapeutic drugs in
unresectable adenocarcinoma of gall bladder. Progression free
survival (PFS) was calculated as secondary end point for those
who underwent chemotherapy. Response Evaluation Criteria
in Solid Tumors (RECIST) was used for assessment of com-
plete response (CR), partial response (PR), stable disease
(SD), and progressive disease (PD). Response assessment
was done by computed tomography (CT) scan after three cy-
cles and six cycles and thereafter every 3 months for 1 year
and thereafter every six monthly. Patients who developed pro-
gressively increasing jaundice during the follow-up were con-
sidered to have progressive disease. All patients were actively
followed-up by means of out-patient review, postal and/or
telephonic communication as applicable and feasible.

Overall survival and progression free survival for chemo-
therapy group (CT) was calculated; subgroup comparison be-
tween those who received double agent chemotherapy (DCT)
with those who received single agent chemotherapywas done.
Overall survivals of BSC and CT groups were compared.
Subgroup analysis of OS was done between BSC and CTafter
excluding ECOG-3 cases from BSC group as this parameter
was statistically different between BSC and CT group.

Data Analysis

The descriptive statistics is presented using mean (with SD)
and median (with range) for quantitative variables and cate-
gorical variables are presented in frequencies along with re-
spective percentages. The statistical comparisons for quantita-
tive variables were done by using Student’s t-test. For categor-
ical variables Chi-square test or Fisher’s exact test was used
according to the nature of data. OSwas calculated from date of
entry to date of death or censoring at the date last known for
being alive for all the patients. PFS was calculated from date
of enrollment to documented tumor progression (clinical or
radiologic). For survival analysis, Kaplan-Meier survival
curve were plotted to see the survival pattern in different sub-
groups and Log-rank test was used for comparison of survival.
Data were entered and coded inMS Excel (Version, 2007) and
all statistical analyses were performed by using SPSS software
(Version 22, SPSS Inc, Chicago, IL, USA). The p value less
than 0.05 were considered statistically significant.

Results

A total of 85 patients with unresectable/metastatic gallbladder
cancer were enrolled from May 2012 to April 2014 and eval-
uated for palliative chemotherapy. Cutoff date for survival
analysis was April 30, 2014. Baseline characteristics of

enrolled patients are presented in Table 1. A total of 65 pa-
tients received palliative chemotherapy; either combination
chemotherapy (n=59) or single agent chemotherapy (n=6).
Combination chemotherapy regimen were either three weekly
Gemcitabine-Cisplatin (n=45) or Gemcitabine-Oxaliplatin
(n=14) for six cycles. Single agent chemotherapy (Inj.
Gemcitabine or Cap. Capecitabine) was given to patients with
relatively poor performance status.

Response Rate to Chemotherapy

RECIST criteria were used for assessment of CR, PR, stable
disease, and progressive disease. Response assessment was
done by computed tomography (CT) scan after three cycles
and six cycles and thereafter every 3 months for 1 year. Patients
who developed progressively increasing jaundice during the
follow-up were considered to have progressive disease.

Chemotherapy dropout rate was found to be 21 % (14/65).
The major causes of discontinuation of chemotherapy were rap-
id progression of disease (10 cases) and severe toxicity (4 cases).

Two patients (3 %) had CR, 20 patients (31 %) had PR, and
18 patients (28 %) had stable disease. The overall (CR+PR)
response rate to chemotherapy was 34 %. Abrogation of PD
(CR+PR+SD) was observed in 62 % (Fig. 1). Twenty two

Table 1 Baseline characteristics of patients (N=85)

Variables BSC (n=20) CT (n=65) P value

n % n %

Age (years)

<=50 1 5 16 25 0.062
>50 19 20 49 75

Sex

Male 8 40 10 15 0.018
Female 12 60 55 85

ECOG score

1 0 0 41 63 0.001
2 16 80 24 37

3 4 20 0 0

Hyperbilirubinemia 10 50 17 26 0.045

Raised AST/ALT 5 25 6 9 0.066

Raised SAP 10 50 16 24 0.064

Albumin <3.5 11 55 21 32 0.067

HB<10 gm% 10 50 11 17 0.003

Gall stones 13 65 54 83 0.084

Liver metastasis 6 30 34 52 0.080

Prior surgery 5 25 12 18 0.523

Stage

III 2 10 1 1.5 0.137
IV 18 90 64 98.5

Abbreviations BSC best supportive care, CT Chemotherapy SAP serum
alkaline phosphatase
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patients received second line chemotherapy (5-FU, 5-FU–Cis-
platin, Cap Capecitabine, and Inj Docetaxel etc.). The response
rate to second line chemotherapy was only 9 % (2 cases).

Twenty patients, either unfit for chemotherapy or unwilling
for the same were advised best supportive care. Base line
characteristics of enrolled patients in chemotherapy and BSC
groups are presented in table 1.

Survival Analysis

Overall survival and progression free survival for chemother-
apy group (CT) was calculated. Subgroup comparison be-
tween those who received double agent chemotherapy
(DCT) with those who received single agent chemotherapy
was also done. Overall survivals of BSC and CT groups were
compared. Subgroup analysis of OS was done between BSC

and CT groups after excluding ECOG-3 cases from BSC
group as this parameter was highly statistically significant
between BSC and CT group. Overall survival of chemothera-
py group (n=65) at 6 and 12 months were 72.5 and 16.1 %.
Median survival was 35.6 weeks (SE, 2.6; 95 % C.I.) for CT
group. Median OS for DCT (n=59) and SCT (n=6) were 37
and 26.7 weeks respectively (p=0.002).

The estimated overall survival of BSC group at 3 and
6 months were 46 and 14 %. Median OS was 13 weeks for
BSC group (SE, 2.02; 95 % C.I.). Log Rank test was used to
compare OS between BSC and CT group (Fig. 2). Statistically
significant difference in OS was seen (p value<0.001).

Overall survival was compared between BSC and CT
group after excluding ECOG-3 patients (4) from BSC group.
There was still a significant difference of OS between these
groups (p value <0.001).

Progression free survival of patients who received chemo-
therapy was 39 % at 6 and 12.6 % at 18 months. Estimated
median PFS was 25.7 weeks (Fig. 3). PFS was compared
between two subgroups; combination chemotherapy (DCT)
and single agent chemotherapy (SCT). Median PFS for DCT
and SCT were 26 and 15 weeks respectively. Significant dif-
ference in PFS was observed (p value-0.012).

Discussion

Gallbladder cancer is the most common malignant lesion of
the biliary tract and the fifth most common amongmalignancy
of the digestive tract [11]. It is a highly fatal disease with poor
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Fig. 1 Response rates to palliative chemotherapy for GBC (n=65). CR-
Complete Response; PR-Partial Response; SD-Stable Disease; PD-
Progressive Disease

Fig. 2 Kaplan-Meier estimation
of overall survival of patients who
received best supportive care (n=
20) and palliative chemotherapy
(n=65). BSC, best supportive
care; CT, chemotherapy
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prognosis. This is largely attributed to advanced stage of dis-
ease at presentation, which frequently precludes a curative
resection. Currently, there is no standard chemotherapy
protocol for unresectable GBC, and median survival for
patients presenting with unresectable disease is 2 to
4 months, with 1-year survival lower than 5 % [3]. Small
number of pat ients , inc lus ion of bi le duct and
periampullary cancers in the studies, and the lack of ran-
domized control trials are the main drawbacks of the pub-
lished literature in this field. There were only two ran-
domized trials comparing BSC and chemotherapy in bili-
ary tract cancers (not limited to GBC only) using FU-
based chemotherapy. In the study by Glimelius et al.,
thirty-seven patients were randomly assigned to FU-
based chemotherapy or BSC. Median OS was 6.5 months
in the chemotherapy group and 2.5 months in BSC group
(p value=0.1) [12]. It was possible that because of small
sample size, statistical significance could not be achieved.
In another study by Takada et al., chemotherapy was com-
pared to BSC. Patient population was heterogeneous in-
cluding pancreatic, GBC, and biliary tract cancers. No
significant improvement was seen with use of chemother-
apy [13].

Gemcitabine and platinum compounds are emerging as
commonly used drugs, either as a single agent or in combina-
tion. The study by DC Doval et al. using gemcitabine and
cisplatin reported 38 % response rates and 4.8 months of me-
dian survival [9].

In the present study, a total of 65 patients received palliative
chemotherapy (CT); either combination chemotherapy (n=
59) or single agent chemotherapy (n=6). Combination che-
motherapy regimen were either three weekly Gemcitabine-
Cisplatin (n=45) or Gemcitabine-Oxaliplatin (n=14) for six
cycles. Oxaliplatin is a third-generation platinum compound

has much less emetic and renal toxicity and was used in rela-
tively elderly patients. Twenty unresectable patients were
treated with best supportive care (BSC).

Overall median survival in our study with palliative che-
motherapy was 35.6 weeks, significantly superior to BSC (p
value<0.001). Sharma et al. (2010) has reported the only
randomized control trial comparing best supportive care with
palliative chemotherapy for unresectable GBC [10]. They re-
ported overall median survival in chemotherapy (mGEMOX)
arm to be 9.5 and 4.5 months for BSC arm (p value=0.01).
The results of our study in terms of OS are comparable to
Sharma et al. Relatively high statistical difference between
these treatment arms in our study compared to Sharma et al.
(p value<0.001 vs 0.039) may be explained by the fact that
our patients did not had matched baseline characteristics as
was there in Sharma et al. report. BSC arm of our series
contained several patients with poor ECOG score (p value=
0.001) and anemia (p value=0.003) leading to poor OS.

Progression free survival of patients who received chemo-
therapy was 39 % at 6 months and 12.6 % at 18 months.
Estimated median PFS was 25.7 weeks. Andre et al. [14]
and Sharma et al. reported a median PFS of 5.7 and
8.5 months, respectively with gemcitabine based combination
chemotherapy which is quite comparable to this study.

In this study we also tried compare outcome of single agent
chemotherapy (n=6) with gemcitabine-based combination
chemotherapy (n=59) for GBC. Median PFS for combination
chemotherapy and single-agent chemotherapy were 26 and
15 weeks, respectively. Significant difference in PFS was ob-
served (p value-0.012). No patients in single agent chemother-
apy arm (SCT) showed objective CR or PR. Though the num-
ber of patients and baseline characteristics in these two groups
were not comparable, the results are well in accordance with
published literature. Cassier et al. (2010) [15], in their study

Fig 3 Kaplan-Meier estimation
of Progression free survival (PFS)
in weeks who received palliative
chemotherapy (n=65)
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showed superiority of gemcitabine based combination chemo-
therapy over single agent gemcitabine or 5 FU based therapies
for biliary tract malignancies. The overall survival with che-
motherapy in their study was 7.5 months, comparable to our
present study which showed median OS of 35.6 weeks. Me-
dian OS for DCT (n=59) and SCT (n=6) were 37 and
26.7 weeks respectively (p=0.002). These findings are again
consistent with Cassier et al. study which had shown signifi-
cant difference in OS with combination chemotherapy and
single agent chemotherapy (p value<0.0001).

In our study, two patients (3 %) had CR, 20 patients (31 %)
had PR, and 18 patients (28 %) had stable disease. The overall
(CR+PR) response rate to chemotherapy was 34 %. Abroga-
tion of PD (CR+PR+SD) was observed in 62 %. Sharma
et al. [10], Cassier et al. [15], DC Doval et al. [9], and several
other authors have reported comparable response rates up to
60 % and abrogation of PD (CR+PR+SD) in 50–93 % with
gemcitabine based chemotherapy for biliary tract cancers. Of
all these reports, Sharma et al. (2010) and DC Doval et al.
(2004) needs special mention as they have included only gall-
bladder cancer patients similar to our series. Sharma et al.
reported overall response rate (CR+PR) 30.7 % and disease
stabilization (CR+PR+SD) in approximately 69 %. Median
OS, PFS and 1-year survival with gemcitabine based chemo-
therapy were 9.5, 8.5 months, and 22 %. Similarly DC Doval
et al. achieved a RR (CR+PR) of 36.6 % and abrogation of
progression in 60 % of GBC patients. The median overall
survival was 20 weeks, and 1-year overall survival was
18.6 %. Median 1-year survival of 16.1 % in our study is
comparable to these contemporary reports and seems to be
better than historical control of 5 % [3]. These results are quite
encouraging and support use of chemotherapy for
unresectable GBC patients over best supportive care.

As such, currently gemcitabine in combination with cis-
platin can be considered as the standard of care in patients
with advanced GBC, though the reported response rates have
been in the range of 30 to 40 % only with median survival of
less than 1 year. We need to explore other potential therapeutic
strategies to improve the outcome of this deadly disease. In
this context, advanced gallbladder cancer may be an ideal
setting for regional chemotherapy either for primary treatment
or as an adjuvant to resection. In one study, a 48 % overall
response rate and a prolongation of median survival from 5 to
14 months compared with historical controls was reported
with intra-arterial mitomycin C [16]. Because of propensity
for intraperitoneal spread, an intraperitoneal chemotherapeutic
approachmay be ideal in an adjuvant setting, especially where
prior simple cholecystectomy may have resulted in tumor cell
spillage.

For palliation of obstructive jaundice, multimodality ap-
proaches combining EBRT with 5FU-based therapy have
been supported by consensus guidelines from European Soci-
ety of Medical Oncology (ESMO) and the National

Comprehensive Cancer Network [17]. Although the benefit
of EBRT is minimal, it does appear to be well tolerated and
may improve symptoms and survival in selected patients. Fi-
nally, molecular profiling of these cancers may result in para-
digm shift, allowing for individualized treatment of patients
based on single-agent/combination therapy predicted on the
perturbation of aberrant pathways.

In summary, we can say that palliative chemotherapy is
superior to BSC, and that gemcitabine based combination
chemotherapy may be a better choice for response rates, OS,
and PFS. New chemotherapy and biologic therapy should be
studied in patients with advanced GBC to help improve the
dismal prognosis. Instead of analyzing individual institutional
data, high volume institutions with the necessary expertise for
treating GBC should collaborate with a view to generating
strong evidence to formulate clinical practice guidelines.
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