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Abstract

The aim of this study was to determine the 1- and 3-year overall survival rates. This prospective observational study was con-
ducted at a tertiary care center in Bihar state, India. The study analyzed 228 patients in Bihar with a median age at diagnosis
of 55+ 12.05 years. The most common symptoms included upper abdominal pain (26.3%), weight loss (14%), and ascites
(13.6%). The majority of patients presented at stage IV (72.8%), with liver metastasis being prevalent (61.4%). Interventional
biliary drainage was performed in 9.6% of cases, and systemic chemotherapy was received by 84.64%, while 15.36% opted
for best supportive care. Univariate Cox regression analysis identified Eastern Cooperative Oncology Group (ECOG) perfor-
mance status, stage, gallstone disease, and surgical intervention as significant risk factors influencing overall survival (OS)
(»<0.001). Multivariate Cox regression analysis confirmed ECOG performance status (p <0.001), stage (p=0.039), and
surgical intervention (p =0.038) as independent factors impacting OS. One-year OS rates for stages II, III, and IV were 100%,
97%, and 44%, respectively, while 3-year OS rates were 29%, 4%, and 0%. Surgical intervention significantly influenced OS
(p<0.001). OS for surgical intervention was 28 months, and for inoperable cases, it was 12 months. One- and 3-year OS
for surgical intervention were 95% and 11%, while for inoperable cases, they were 41% and 0%, respectively. Patients with
gallbladder cancer, particularly in Bihar’s Gangetic plains, face poor survival, especially with advanced disease. Adequate
surgery improves outcomes, prompting a call for enhanced strategies, particularly for locally advanced GBC.

Keywords Outcome of gallbladder cancer - Survival in gallbladder cancer - Surgery in gallbladder cancer - Overall survival
in gallbladder cancer in India

Introduction
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for this disparity could be the significant impact of envi-
ronmental factors on the development of GBC etiology in
these regions [9]. Carcinogens such as heavy metals and azo
dyes are known to enhance the risk of cancer in this region,
possibly due to mutation in oncogenes and tumor suppressor
genes [10, 11]. The clinical presentation is often nonspecific
resulting in a significant delay in diagnosis. Most of the time,
GBC is detected incidentally at the time of cholecystectomy
or due to symptoms advanced disease such as jaundice,
ascites, or obstruction [12]. The management of GBC con-
tinues to pose challenges due to the vague and nonspecific
nature of its signs, symptoms, and the delay in diagnosis.
Surgery remains the sole potential cure for GBC, but its
effectiveness is limited to patients diagnosed in the early
stages of the disease. Patients with advanced-stage GBC
often cannot undergo radical resection due to the frequent
metastasis of tumors to nearby organs [13]. The objective
of this study is to assess the prognostic factors influencing
survival and examine the survival outcomes of patients with
GBC residing in state of Bihar, India.

Methods

This prospective observational study was conducted at the
Department of Radiotherapy at All India Institute of Medi-
cal Sciences (AIIMS), Patna, Bihar. The study spanned a
period of 3 years, from January 2017 to December 2019.
The workup and diagnosis of the GBC included history and
clinical examination of the patients, ultrasonography (USG)
of whole abdomen, contrast enhanced computed tomog-
raphy (CECT) whole abdomen, CT scan thorax, contrast
enhanced magnetic resonance imaging (CEMRI) abdomen
when needed. USG/CT-guided fine-needle aspiration cytol-
ogy (FNAC) was performed on the gallbladder lesion/mass.
Patients with obstructive jaundice underwent percutaneous
transhepatic biliary drainage (PTBD) or endoscopic retro-
grade cholangiopancreatography (ERCP) stenting if possi-
ble. Workup of hematological and biochemical parameters
included complete blood count (CBC), liver function test
(LFT), kidney function test (KFT), prothrombin time (PT),
international normalized ratio (INR), and CA19.9. Fol-
lowing multidisciplinary tumor board discussion, operable
cases underwent extended cholecystectomy and postopera-
tive cases were advised for adjuvant chemotherapy. Patients
were staged according to AJCC TNM (American Joint Com-
mittee on Cancer) staging system 8th edition [14]. Inciden-
tal diagnosis of GBC following open cholecystectomy or
laparoscopic cholecystectomy patients was considered for
extended cholecystectomy with port site excision if operable
and followed by adjuvant chemotherapy. Advanced GBC
or patients with poor Eastern Cooperative Oncology Group

(ECOG) performance status were considered for best sup-
portive care.

Objective: to find out the 1-and 3-year overall survival
(OS) and factors influencing it.

Inclusion criteria: age > 18 years of age, histopathologi-
cally or cytopathologically confirmed cases of GBC. Exclu-
sion criteria: age < 18 years, pregnancy or lactation, resi-
dence outside of Bihar, diagnosed with concurrent second
primary.

Variables: demographic data, clinicopathological infor-
mation of GBC, management of GBC, follow-up (survival
status). Outcome variable included the overall survival (the
length of time from the diagnosis of GBC until the death due
to progression of the GBC). Progression of GBC included
the evidence of progressive disease (radiological or bio-
chemical) after the intended completion of treatment.

Data analysis: data analysis was performed using Statis-
tical Package for the Social Sciences (SPSS) version 25.0
(IBM® SPSS® Inc., Chicago, USA). Descriptive statistics
were employed to describe the patient demographics. Cox
regression model was utilized for univariate analysis of
OS; variables having statistically significant influence on
OS were included in Cox regression model for multivari-
ate analysis to identify independent factors affecting OS.
The Kaplan—Meier method was employed to determine the
cumulative survival rate, and group comparisons were made
using the log-rank test. Statistical significance was set at
p <0.05 for all tests.

Result
Clinicopathological Characteristics

Two hundred and twenty-eight patients meeting the inclu-
sion and exclusion criteria were analyzed. The median age
at diagnosis was 55+ 12.05 years, with a majority falling
within the 50-60-year age group (30.70%). The female-to-
male ratio was 2.86:1, with females constituting 74.1% of
the total patients. Geographical distribution of GBC patients
in Bihar state is depicted in heat map (Fig. 1).

The most common presenting symptom was upper
abdominal pain (26.3%), followed by weight loss (14%)
and ascites (13.6%). Thirty-seven point three percent
(37.3%) of patients presented with an ECOG perfor-
mance status of 2. Gallbladder stones were noted in 57%
of patients at presentation, and surgical intervention was
feasible in only 27.6% of cases. Histopathologically,
adenocarcinoma, squamous cell carcinoma, and undif-
ferentiated carcinoma were observed in 95.6%, 3.5%, and
0.9% of cases, respectively. Most patients presented at
stage IV (72.8%). Immunohistochemistry confirmed that
all two (0.9%) patients with undifferentiated carcinoma
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Fig.1 Heat map of different districts of Bihar state (not to scale)
showing distribution of GBC patients around Ganges river basin sys-
tem (light blue color)

had neuroendocrine tumors. In these two patients, there
was no evidence of metastasis to other site. Both of these
patients have undergone PET CT scan at staging workup
to exclude primary site other than the gallbladder. The
liver (61.4%) was the most common site of metastasis,
followed by omental deposits (3.1%) at the presentation
of metastatic gallbladder cancer. Table 1 illustrates the
clinicopathological characteristics of patients with gall-
bladder carcinoma.

Interventional biliary drainage, either in the form of
percutaneous transhepatic biliary drainage (6.1%) or
stenting at endoscopic retrograde cholangiopancreatog-
raphy (3.5%), was performed in 9.6% of patients (details
given in Table 2). The median value of CA 19.9 was
366.60, with its distribution among patients catego-
rized as < 200, 200-400, > 400-600, and > 600 showing
percentages of 9.6%, 48.7%, 25.9%, and 15.8%, respec-
tively. Systemic chemotherapy, either with adjuvant intent
or palliative intent, was received by 84.64% of patients,
while 15.36% were considered for best supportive care.
27.2% of the patients were considered for adjuvant chem-
otherapy and 57.5% of the patients were considered for
palliative chemotherapy and the rest of 15.4% patients
were considered for best supportive care. None of the
patients received adjuvant radiotherapy. During data anal-
ysis, 221 (96.9%) patients showed disease progression,
and among those with progressive disease, 206 patients
died.

@ Springer

Clinical Characteristics and Survival

The overall median survival was 14 months (95% CI
12.518-15.482), as depicted in Fig. 2. One- and 3-year OS
rates were 57% and 3%, respectively. The Kaplan—Meier
survival analysis showed that the survival rates of the
patients with different categorical variables progressively
decrease with the increase in the duration of follow-up
in months. The result of log-rank test showed a statis-
tically significant difference (log-rank test; y>=132.45;
p=<0.001) in OS when comparing the stage of the
GBC. The median OS in stage II, stage III, and stage IV
was 30 months (95% CI of 26.501-33.499), 26 months
(95% CI of 23.255-28.745), and 12 months (95% CI of
11.473-12.527) shown in Fig. 3. One-year OS in stage II,
stage III, and stage IV was 100%, 97%, and 44%, respec-
tively, while the 3-year OS in stage II, stage III, and stage
IV was 29%, 4%, and 0%. A statistically significant dif-
ference (log-rank test; y*=128.87; p <0.001) in OS was
observed when comparing the surgical interventions (radi-
cal cholecystectomy and cholecystectomy), as depicted in
Fig. 4. The OS in patients who underwent surgical inter-
vention was 28 months (95% CI of 25.195-30.805), while
the OS in patients with inoperable gallbladder carcinoma
was 12 months (95% CI of 11.473-12.527). The 1- and
3-year OS for patients who underwent surgical interven-
tion were 95% and 11%, respectively, whereas the 1- and
3-year OS for patients with inoperable gallbladder car-
cinoma were 41% and 0%, respectively. No difference in
OS was observed when comparing the values of CA19.9
among groups at the time of diagnosis.

Risk Factors and Overall Survival

Univariate and multivariate Cox regression analyses were
performed to analyze the hazard ratio (HR). The results
of Cox regression univariate analysis indicated that ECOG
performance status (p < 0.001), stage (p <0.001), gallstone
disease (p <0.001), and surgical intervention (p <0.001)
at diagnosis were the risk factors influencing the OS in
gallbladder carcinoma. Age group (p =0.168), gender
(p=0.921), histopathological subtypes (p =0.855), and
CA19.9 group (p=0.061) did not influence the OS in gall-
bladder carcinoma.

The multivariate Cox regression analysis demon-
strated that ECOG performance status (p <0.001), stage
(»=0.039), and surgical intervention (p =0.038) were the
independent factors influencing the OS in gallbladder car-
cinoma. The univariate and multivariate Cox regression
analyses are depicted in Table 3.
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Table 1 Clinicopathological
characteristics of patients with
gallbladder carcinoma

Count Table N %
Age group 20-30 years 6 2.6%
> 3040 years 27 11.8%
>40-50 years 61 26.8%
> 50-60 years 70 30.7%
> 60-70 years 44 19.3%
> 70 years 20 8.8%
Gender Female 169 74.1%
Male 59 25.9%
Presenting features Abdominal lump 30 13.2%
Ascites 31 13.6%
Fever 23 10.1%
Jaundice 27 11.8%
Weight loss/loss of appetite 32 14.0%
Nausea and vomiting 25 11.0%
Upper abdominal pain 60 26.3%
CA 19.9 group <200 22 9.6%
200400 111 48.7%
> 400-600 59 25.9%
> 600 36 15.8%
ECOG performance status ECOG 1 69 30.3%
ECOG 2 85 37.3%
ECOG 3 32 14.0%
ECOG 4 42 18.4%
Stage Stage I 29 12.7%
Stage III 33 14.5%
Stage IV 166 72.8%
Gallstone on USG Yes 130 57.0%
No 98 43.0%
Histopathological subtypes Adenocarcinoma 218 95.6%
Squamous cell carcinoma 8 3.5%
Undifferentiated carcinoma 2 0.9%
Surgical intervention Yes 63 27.6%
No 165 72.4%
Types of surgery Cholecystectomy 24 10.5%
Radical cholecystectomy 39 17.1%
Inoperable 165 72.4%
Site of metastasis Abdominal wall 1 0.6%
Bone 2 0.9%
Liver 140 61.4%
Liver and bone 2 0.9%
Liver and lung 4 1.8%
Omentum 7 3.1%
Ovary 5 2.2%
SCLN 5 2.2%

ECOG Eastern Cooperative Oncology Group performance status, USG ultrasonography, SCLN supraclav-

icular lymph node
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Table 2 Drainage (biliary) procedure details

Count Table N %
PTBD 14 6.1
ERCP stenting 8 35
Not indicated 201 88.2
No intervention* 5 2.2
Total 228 100.0

PTBD percutaneous transhepatic biliary drainage, ERCP endoscopic retrograde cholangiopancreatography

“Procedure denied by patient or their attendant

Discussion

Gallbladder carcinoma is the predominant malignancy
in the biliary tract system, with the highest incidence
observed in northern and central India. In developing
nations, it commonly presents in advanced stages, sig-
nificantly diminishing the chances of successful curative
resection [15-18].

The median age at presentation was 67 years in a Memo-
rial Sloan—Kettering report of 435 GBC patients [19]. In
our study, the median age is 55 years, suggesting that the
incidence of GBC increases with age. These findings align
with previous studies conducted in India [18, 20, 21].

GBC exhibits a higher incidence in females globally,
ranging from 2 to 6 times more than in males. This trend is
particularly notable in the northern part of India, Pakistan,
and among American-Indian females. In our study, the
female-to-male ratio is 3.53:1 [22, 23]. A previous study
from New Delhi reported GBC incidence as 1/100,000 in
males and 3.3/100,000 in females during 1987-1996, with
a female-to-male ratio of 3.3:1 [20, 24]. Our study simi-
larly highlights GBC as predominantly affecting females,
with a female-to-male ratio of 2.8:1. This observation

Table 3 Univariate and multivariate Cox regression analysis

aligns with other studies reporting a female-to-male ratio
of 2.5-3:1 [21, 25].

Upper abdominal pain emerged as the most common
presenting symptom in our study. The clinical signs mimic
those of benign gallbladder disease until the invasion of
surrounding structures provides a clue leading to an accu-
rate diagnosis [26]. Similar observations were reported
by other studies [27-29]. In our study, adenocarcinoma
(95.6%) was the most common histology, followed by
squamous cell carcinoma (3.5%). Lal et al. reported
89.15% adenocarcinoma and 2.4% squamous cell carci-
noma in their study. Hamdani et al. and Beltz et al., in their
studies, also reported a similar distribution of histopatho-
logical types of GBC [27, 30].

In this study, the majority of patients presented in stage
IV (72.8%), with the liver (61.4%) being the most com-
mon site of metastasis. Dubey et al., in their study, reported
almost similar findings, with 72.06% of patients in stage IV
and 57.14% having metastasis to the liver [31]. Batra et al.
reported in their study that about 76% of GBC patients pre-
sented with stage IV [12]. Similarly, Gupta et al. reported
findings consistent with our study, where 71.4% of patients
presented in stage IV [32].

Variables Univariate analysis Multivariate analysis
Exp(B) 95% C1 p value Exp(B) 95% C1 p value

Age group 1.085 0.966-1.219 0.168
Gender 0.984 0.717-1.351 0.921
ECOG 2.667 2.217-3.209 <0.001 1.847 1.498-2.279 <0.001
Stage 4.423 3.235-6.047 <0.001 1.783 1.029-3.091 0.039
Gallstone disease  2.596 1.919-3.512 <0.001 1.266 0.920-1.742 0.147
CA 19.9 category  1.168 0.993-1.375 0.061
Surgical interven- 11.213 6.923-18.161 <0.001 2.672 1.057-6.752 0.038

tion
Histopathological 0.943 0.502-1.770 0.855

subtypes

ECOG Eastern Cooperative Oncology Group performance status

@ Springer
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Fig.2 Kaplan—Meier survival curve showing overall survival (OS) in
months

In our study, the median value of CA 19.9 was 366.60 U/
mL, with 48.7% of patients having CA19.9 levels within the
range of 200—400. Sinha SR et al. reported a median value
of CA 19.9 of 112.9 U/mL in their study [33], while Zhijian
et al. reported a median value of CA 19.9 of 278 U/mL [34].
Elevated CA19.9 levels in patients with GBC without jaun-
dice have been associated with metastatic disease, showing
high specificity and potential for prognostication. CA19.9
was found to be superior to CEA in predicting tumor burden
and recurrence [35].

In our study, 15.36% of patients were considered for best
supportive care due to their poor ECOG performance status.
Singh et al. reported a similar finding in their study, with
18.6% of patients considered for best supportive care due to
poor performance status [36].

Gallstones have been reported to be present in 61-90%
of patients with gallbladder cancer [37]. However, the inci-
dence of GBC in a population with gallstones varies from
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Fig.3 Kaplan—Meier survival curve showing statistically significant
survival difference in overall survival (OS) in gallbladder carcinoma
comparing the stage (p <0.001)
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Fig.4 Kaplan—Meier survival curve showing statistically significant
survival difference in overall survival (OS) in gallbladder carcinoma
comparing the surgical intervention (p <0.001)

0.3 to 3% only. In our study, 57% of patients had evidence of
gallstones, aligning with the existing literature.

Our study demonstrated that surgical intervention was
associated with improved OS. Surgery remains the sole
treatment modality offering a survival benefit in cases of
GBC. Over the past decade, various studies have shown a
significant increase in 5-year survival rates, rising from 5
to 12% and even up to 38%. In contrast, palliative chemo-
therapy or radiotherapy has shown limited effectiveness for
GBC, providing only a few months of survival benefit, if
any. Given this situation, an aggressive surgical approach
for locally confined disease is entirely justified. There is a
lack of consensus worldwide on what constitutes aggres-
sive surgery for a given stage of GBC [36]. Surgeons must
exercise heightened caution when overseeing patients who
have fortuitously discovered gallbladder cancers subse-
quent to laparoscopic cholecystectomy. During laparoscopic
removal of the gallbladder, it is essential to use a protective
bag to prevent the potential dissemination and implanta-
tion of tumor cells. Surgeons should consistently document
instances of gallbladder wall breach and whether the speci-
men was enclosed within a bag before extraction during the
cholecystectomy procedure [15, 17, 38, 39].

In this study, the OS was 14 months, with 1- and 3-year
OS rates of 53% and 3%, respectively. Patients who under-
went surgical intervention experienced significantly
improved OS compared to those who were unable to undergo
surgical intervention. The 1-year OS rates in stage II, stage
III, and stage IV were 100%, 97%, and 44%, respectively.
The 3-year OS rates in stage II, stage III, and stage IV were
29%, 4%, and 0%. A study by Singh et al. reported 1-year
survival rates of 100%, 76%, and 36.6% in stage II, 111, and
IV, respectively [36], and similar findings were observed in
the study by Principe et al. [40].
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Conclusion

The survival of GBC patients is very poor, especially for
those diagnosed with advanced disease. The geographical
region of the patients, namely, the Gangetic plains of Bihar,
is one of the areas with a high incidence of GBC. Patients
with gallstone disease should be considered at high risk for
developing GBC, especially in the context of this geographi-
cal area and the age group at risk. It is essential to provide
adequate workup and surgical intervention for these high-
risk group patients. While adequate surgical intervention is
associated with improved OS, there is room for improve-
ment in the treatment strategies for locally advanced GBC.
More focused efforts are needed to enhance the outcomes
for patients facing locally advanced GBC.
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