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Abstract: GBC (Gallbladder cancer) is ranked 5th amongst all cancers in India especially in females. The incidence rate of GBC is 

even higher in North India compared to South India. As India is fast developing country so the changes in life style of people have 

increased risk of GBC in recent years. 
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1. Introduction

 

This article is an effort to study the trends of GBC 

(gallbladder cancer) in India. GBC was first described 

in 1777 [1]. More than 200 years later, even today 

delay in diagnosis and absence of effective treatment 

for many patients remain typical features of this 

disease 

The GBC is uncommon but most common biliary 

tract cancer and lethal gastrointestinal tumour amongst 

all. The incidence of gallbladder varies in wide 

geographic and ethnic regions. This research study is 

undergoing in order to find possible new risk factors 

for this disease and also confirm our understanding for 

established causal agents. More early the patient 

approaches to get confirmation of disease the better 

are prognosis. However ambiguous clinical presentation 

and paucity of pathological and radiological features 

often create difficulty in identification of GBC and 

only 10% of GBC cases present a stage manageable to 

treat surgically. This paper reviews the current trends 

of GBCs in India. This paper also would enrich 

present available literature in gallbladder carcinoma to 

enhance awareness of GBC. 

                                                           
Corresponding author: Sudhanshu Sharma, research 

scholar, research field: public health. 
 

2. Methodology 

A systematic review with a special emphasis on 

review article published in medical literature using 

search terms “gallbladder cancer OR carcinoma”. 

Secondary references obtained from these publications 

were identified by a manual search and reviewed as 

relevant. Case reports except for rare pathological 

entities were predominantly excluded. Articles 

discussing on Gallbladder cancer were included in this 

review, while those dedicated exclusively to biliary 

tract malignancies were excluded. Selected relevant 

abstracts from ICMR (Indian Council of Medical 

Research) and other relevant organisations have also 

been reviewed. We have predominately limited our 

search to publications since 1990 to review concepts 

of gallbladder cancer in the 21st century. 

3. Epidemiology and Risk Factors 

GBC, as its presenting symptoms are vague and likely 

to other diseases such as Gallstone and cholecystitis. 

GBC is usually diagnosed in advanced stage, with a 

5-year survival rate of less than 5% in stage IV. 

Incidences of GBC in other part of world and India 

can be clearly understood by the given map mentioned 

below which illustrates that how alarming situation is 

emerging for GBC in India. 
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In describing the incidence of GBC, main sources 

of data have been used from ICMR (Indian Medical 

Council of Research) New Delhi India. The incidence 

of gallbladder cancer varies in different parts of the 

world and also within the Indian population. 

The highest GBC incidence rates worldwide per 

100,000 are in Delhi, India 21.5, South Karachi, 

Pakistan 13.8 and Quito, Ecuador 12.9 and high rates 

are reported in Chile (27/100,000) and Poland 

(14/100,000), Japan (7/100,000) and Israel (5/100,000) 

[2]. 

In India GBC is more common in north and north 

east states of India i.e., Uttar Pradesh, Bihar, Orissa, 

West Bengal and Assam. It is the commonest 

digestive cancer in North Indian women. Incidence of 

GBC in women in northern India is as high as 9 per 

100,000 per year as compared to 1 per 100,000 per 

year in southern India. 
 

 
Fig. 1  Incidence of GBC (From National Cancer Institute. Surveillance, Epidemiology and End Results (SEER) Program. 

Source: http://seer.cencer.gov. 
 

 

Fig. 2  Global incidence of GBC (Per 100,000*) . Source [3]. 
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The Indian states and territories have been 

quantified on basis of geographical variation and in 

incidences of GBC. They are divided into two 

categories—a high and low risk region by using of 

incidence rates extracted from PBCRS (population 

based cancer registries). States having age-adjusted 

rates of > 0.5 per 100,000 persons considered 

high-risk region and all other considered low. There 

have been some states having no cancer registries, 

defined as microscopic age-adjusted incident rate. 

Accordingly states—Bihar, Delhi, Himachal Pradesh, 

Punjab, Chandigarh, Rajasthan, Uttarakhand, Uttar 

Pradesh, Assam, Tripura, Sikkim, Jharkhand, and 

West Bengal were categorized into high-risk regions 

(mainly North Indian states) the rest of states were 

into low-risk regions [2] 

GBC ranks amongst the first 10 cancers in ICMR 

(Indian Council of Medical Research). Six cancer 

registries of Indian Council of Medical Research 

(1990-1996) show a 10 times lower incidence of GBC 

per 10,000 in South India compared with North, the 

age-adjusted incidence rate for females being 0.8 in 

Chennai in south and 9.0 in Delhi in the north [3]. 

In India, during 2001, the estimated number of 

gallbladder cancer was 14,986 and is likely to increase 

to 23,750 by 2016 as a result of aging and increase in 

size of the population. As per data it has estimates that 

GBC burden in 2025, where India will alone represent 

9.76% males and 11.15% females [3, 4]. 

In one the study done of 773 GBC patients coming 

to Tata Memorial Hospital, Mumbai India, a tertiary 

referral centre, over six years (1990-1995) depicts that 

maximum were from Uttar Pradesh (41.9%), Bihar 

(35.8%), West Bengal (8.1%) and parts of Madhya 

Pradesh (7.3%) and Assam (7.0%). There appears to 

be a higher incidence of GBC in the Gangetic basin, 

Uttar Pradesh (65%) and Bihar 51%. Though high 

prevalence of GBD is well documented and in both 

Uttar Pradesh and Bihar it had been predominantly 

more in rural population living in river belt of Ganga 

with few community based studies from this areas 

One of the factors of age associated with gallbladder 

disease and also GBC shows that the prevalence of 

GBD is more than 1.5 times in persons aged 50 and 

above compared to those aged 30-49 as also reported 

in previous studies [5]. 

As shown that it is much higher in the North part of 

India (e.g. incidence in Delhi is 3.7 per 100,000 for 

male and 8.9 per 100,000 for female and in Bhopal it 

is 1.6 and 2.5 per 100,000 for male and female 

respectively) compared with the Southern cities of 

India (e.g., in Chennai incidence is 0.5 per 100,000 for
 

 

  

Fig. 3  National Comparison of AAR from Indian PBCRS* Source: [4]. 
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Fig. 4  Incidences of GBC amongst Indian (Per 100, 000). Source: [10]. 
  

 
Fig. 5  Statement for Gallstone (Predominance to GBC). 
 

male and 0.8 per 100,000 for female and in Bangalore 

incidence for male is 0.6 per 100,000 and for female it 

is 0.7 per 100,000 population). 

Its geographical incidence has been increasing in 

the Ganges delta. The GBC incidence parallels the 

prevalence of GBD (gallbladder disease); chronicity 

and large GST (gallstones) have been associated with 

a higher risk of GBC. The GST has been reported to 

increase risk of four to seven times of GBC which 

occurs more commonly in elderly women in which 90% 

of the patients are above the age of 50 years. Peak 

incidence is between 70-75 yrs.; with the male: female 

ratio 1:3.2. 

One of the largest door to door surveys had been 

done among the rural population of North India, 

where a high prevalence of GBC was reported. This 

survey was done to estimate all Gallbladder diseases 

including GBC and predisposing factors such 

gallstone disease along with environmental factors. 

Among the sample size of 13,334 the households had 

majorly low, approx. 36% medium and only 11% high 

SLI (standard of living index). Approx. 68% male and 

18% females are literate, majorly all sample were 

Hindu. A history of blood relative suffering from 

GBD depicts a positive association in both genders. In 

males, diabetes showed a positive association with 

GBD. As a dietary concern chickpeas (chana) had 

higher odds for GBD in all. 

The study was amongst 3 districts of selected states 

of India, i.e. Patna, Vaishali, Varanasi. Dominancy of 

females was seen for GST. Prevalence of GBD was 

higher in symptomatic compared to asymptomatic 

population. 

4. Main Risk Factor 

Risk factors for gallbladder cancer can be divided 

into four broad categories. Amongst major risk factors, 

gallbladder stone (cholelithiasis) had been more 

relatively associated with GBC. Gallstone disease was 

at least 7 times more common in north India as 

compared to those in south India. Most of gall stones (> 

80%) in north India are cholesterol stones while more 

than 60% of gall stones in south India are pigment 

stones and only less than 5% are cholesterol stones. 

Gall stone disease occurs at a younger age in Indian 

than in western populations. The overall prevalence of 
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gall stone disease in adult women in Kashmir was  

9.6% but it was as high as 29% in women in the age a 

group of 51-60 years [6]. 
 
Gallstones are found in 

almost all cases of gallbladder cancer (78% to 85%). 

Over 90% of gallbladder carcinomas are 

adenocarcinoma. 

It is seen that gallbladder stone cases in developed 

countries consist predominantly of cholesterol (> 

85%), whereas the remainder constitutes black 

pigment stones (i.e., composed of calcium 

bilirubinate). Some recent studies have shown that 

almost 91% of the patient who had been on sedentary 

life style had more chances of having gallstone. Obese 

women having high BMI approx. 28.03 have linear 

association with prevalence of cholelithiasis [7]. 

One of the factors of age associated with 

gallbladder disease and also GBC shows that the 

prevalence of GBD is more than 1.5 times in persons 

aged 50 and above compared to those aged 30-49 as 

also reported in previous studies [7].
 

Obesity is also a public health burden in poorer 

countries, is also called as “New World Syndrome”. 

The World Health Organisation has described as most 

neglected public health problem globally [8]. One of 

the studies in USA found that gallbladder mortality 

rates were associated with obesity in women [9]. 

According to NFHS (National Family Health Survey) 

women have been overweight or obese who were 

between the age of 15-49 years. The change in 

percentage is from 11% in NFHS-2 to 15% in 

NFHS-3 of women who had ever-married. Under 

nutrition is more prevalent in rural areas, whereas 

overweight and obesity are more than 3 times higher 

in urban areas. The percentage of overweight or obese 

women is highest in Punjab (30%), followed by 

Kerala (28%) and Delhi (26%) relatively richer states 

[10].
 

Due to some dietary factors, with diets high in 

calories, carbohydrates, red meats, oils, and red chilli 

peppers confer a higher risk. Intake of green leafy 

vegetables and fruits may be protective. There has 

been some suggestion of inverse association with fibre 

intake, vitamin C and vitamin E. There is reported 

variation of dietary habit in North and South parts of 

India. The pattern of difference in diet of North Indian 

are masticatory diet while sloppy diet of South Indians. 

The mucus concentration in saliva supports to increase 

with masticatory meals in comparison to sloppy meals. 

Mucus is precipitated by strong acid in the stomach 

and this state can produce less permeability to stimuli
 

 

 

Fig.6  Risk Factors of GBCs. 
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which are responsible for CCK (Cholecystokinin) 

release, as CCK is responsible for gallbladder 

contraction. These dietetic variations affect changes in 

gallbladder contraction as well as the flow rate of bile. 

If gallbladder contraction decreases the bile remains 

for longer duration and biliary system. The most 

potent carcinogenic chemical is derivatives of cholic 

acid. It is still doubtful but intake of high fatty diet 

and wheat in North Indian life style might play some 

role. Different studies explain that consumption of 

fruits and vegetables lowers the risk of GBC. 

Consumption of sugar increases calorie intake without 

providing any of nutrients, whereas nutrients help to 

reduce risk cancer. While tea might have protection 

against cancer due to carrying antioxidant content but 

coffee has carcinogenic effect due to presence of 

mutagens. The major risk factor for GBC is history of 

gallstone and obesity [11]. GBC rates are higher than 

USA even though dietary fat intake is higher in US 

[12]. GBC is with diabetes, chickpea consumption, 

drinking unsafe water. 

On gross examination, approximately 10% to 37% 

of the gallbladder carcinomas cannot be identified 

with certainty. 

5. Conclusion 

On reviewing different relevant article it shows that 

GBC is fast growing upper gastrointestinal cancer in 

last 2 decades. The predominant factor for its high 

incidences is gallbladder diseases i.e. gall stone as main. 

Many research and articles have shown a major risk 

area of GBC is Northern part of India comprising 

mainly states Punjab, Delhi, Uttrakhand, Uttar 

Pradesh, Bihar, Assam, Arunachal Pradesh, Sikkim, 

Tripura, Meghalaya, West Bengal. The incidence of 

GBC increase in population has been due to age, 

gender female, obesity, gallbladder disease, some 

intake of drugs. 

It has been seen that some major diet associations 

have some relation to increase incidences of GBC e.g. 

consumption of fibre, fat, sugar, egg, etc. 

Amongst all cancer diseases the fundamental 

concept to prevent it, is adopting better life style 

where more of physical activity and less of mental 

stress, apart from that proper awareness health 

check-ups of individual health at particular age in 

regular interval. As GBC itself is said to be most 

hided cancer among all, hence regular check up with 

ultrasound of abdomen can better help for early 

diagnosis of disease and easy intervention and 

treatment is possible. GBC as being said that it is 

difficult to treat if diagnosed later stage, it should be 

followed to adopt the thinking that early decision and 

precautionary surgery could provide better chance of 

survival. 

References 

[1] Lazcano-Ponce, E. C., Miquel, J. F., et al. 2001. 

“Epidemilogy and Molecular Pathology of Gallbladder 

Cancer.” CA Cancer J. Clin. 51: 349-64. 

[2] Mhatre, S. S., Nagrani, R. T., Dikshit, R., et al. 2016. 

“Place of Birth and Risk of Gallbladder Cancer in India.” 

Indian Journal of Cancer 53 (2): 304-8. 

[3] WHO GLOBOCAN. 2012. “Estimated Cancer Incidence, 

Mortality and Prevalence Worldwide in 2012.” 

International Agency for Research on Cancer, World 

Health Organization, Accessed on 13th May 2016. 

[4] Amit, D. “Epidemiology of Gallbladder Cancer among 

North-Eastern State of India: A Review.” International 

Research Journal of Medical Sciences 4 (6): 11-5. 

[5] Unisa, S., and Roy, T. K. 2010. “Field Study of 

Gallbladder Diseases in Rural Gangetic Basin of North 

India, Impact of Environmental and Life Style Risk 

Factors.” International Hepato-Pancreato-Biliary 

Association HPB 2011, 13: 117-125. 

[6] Shaffer, E. A. 2005. “Epidemiology and Risk Factors for 

Gallstone Disease: Has the Paradigm Changed in the 21st 

Century.” Curr. Gastroenterol. Rep. 7: 132-40. 

[7] Parambil, S. M., et al. 2017. “Epidemiological, 

Demographic and Risk Factors Profile in Patient 

Harbouring Various Types of Gallbladder Calculi: A 

Cross-Sectional Study from a South Indian  

[8] National Cancer Registry Programme. 2001. 

Consolidated Report of the Population Based Cancer 

Registries 1990-96. New Delhi: Indian Council of 

Medical Research. 

[9] Lew, E. A., and Garfinkel, L. 1979. “Variations in 

Mortality by Weight among 750,000 Men and Women.” 

J. Chron. Dis. 32: 563-76. 



Gallbladder Cancer Its Trends in India 

  

122 

[10] ICMR Subcommittee on Gallbladder Cancer Coordinated 

by Division of Non-communicable Diseases Indian 

Council Of Medical Research, Ansari Nagar, New Delhi – 

110029, 2014. 

[11] Rai, A., Mohapatra, S. C., and Shukla, H. S. 2004. “A 

Review of Association of Dietary Factors in Gallbladder 

Departments of Community Medicine and *Surgical 

Oncology, Institute of Medical Sciences.” Indian Journal 

of Cancer 41 (4). 

[12] Tominaga, S., and Kato, I. 1990. Changing Patterns of 

Cancer and Diet in Japan. Recent Progress in Research 

on Nutrition and Cancer Wiley-Liss, Inc., 1-10. 

[13] Vijayakumar, A., Patil, V., Mallikarjuna, M. N., and 

Shivaswamy, B. S. 2013. “Early Diagnosis of Gallbladder 

Carcinoma: An Algorithm Approach.” ISRN Radiology 

Article ID 239424, 6 pages. 

[14] Kanthan, R., Senger, J. L., Ahmed, S., and Hindawi, S. C. 

K. 2015. “Review Article Gallbladder Cancer in the 21st 

Century.” Journal of Oncology Article ID 967472, 26 

pages. 

[15] “Tertiary Care Hospital.” Int. Surg. J. 4 (2): 

525-8http://www.nfhsindia.org/nfhs3.html. Accessed on 

6 March, 2012. 

[16] Rajaram, M., et al. 2011. “Trends in Incidence of 

Gallbladder Cancer—Indian Scenario Gastrointestinal 

Cancer: Target and Therapy.” 27 January 2011; 

Dovepress Access to Scientific and Medical Research. 

[17] Unisa1, S., Jagannath, P., Dhir, V., Khandelwal, C., 

Sarangi, L., Roy, T. K., et al. 2011. “Population-Based 

Study to Estimate Prevalence and Determine Factor of 

Gallbladder Disease in the Rural Gangetic Basin of North 

India.” HPB 13: 117-25. 

[18] National Cancer Registry Programme. 2010. Three-Year 

Report of the Population Based Cancer Registries 

2006-2008. New Delhi: Indian Council of Medical Research. 

[19] Hariharan, D., Saied, A., and Kocher, H. M. 2008. 

“Analysis of Mortality Rates for Gallbladder Cancer 

across the World.” HPB 10 (5): 327-31. 

[20] Pednekar, M. S. 2008. “Association of Body Mass Index 

with All-Cause and Cause-Specific Mortality: Findings 

from a Prospective Cohort Study in Mumbai (Bombay).” 

India. Int. J. Epidemiol. 37: 524-35. 

[21] Larsson, S. C., and Wolk, A. 2007. “Obesity and the Risk 

of Gallbladder Cancer: A Meta-Analysis.” British 

Journal of Cancer 96: 1457-61. 

[22] Tazuma, S. 2006. “Gallstone Disease: Epidemiology, 

Pathogenesis, and Classification of Biliary Stones 

(Common Bile Duct and Intrahepatic).” Best Pract. Res. 

Clin. Gastroenterol. 20: 1075-83. 

[23] Nandakumar, A., Gupta, P. C., Gangadharan, P., and 

Visweswara, R. N. 2004. National Cancer Registry 

Programme (NCRP-ICMR): Development of an Atlas of 

Cancer in India. First All India Report, 2004; 2001-2002. 

vol. I. (www.canceratlasindia. org). 

[24] Pandey, M., and Shukla, V. K. 2002. “Diet and 

Gallbladder Cancer: A Case-Control Study.” European 

Journal of Cancer Prevention 11 (4): 365-8. 

[25] Kapoor, V. K., and McMichael, A. J. 2003. “Gallbladder 

Cancer: An Indian Disease.” Natl. Med. J. India 16: 

209-13. 

[26] Donohue, J. H. 2001. “Present Status of the Diagnosis 

And Treatment Of Gallbladder Cancer.” Journal of 

Hepatobiliary Pancreat Surgery 8: 530-4. 

[27] Levin, B. 1999. “Gallbladder Carcinoma.” Ann. Oncol 10: 

129-30. 

[28] Roa, I., Araya, J. C., Villaseca, M., Roa, J., de Aretxabala, 

X., et al. 1999. “Gallbladder Cancer in a High Risk Area: 

Morphological Features and Spread Patterns.” 

Hepatogastroenterology 46: 1540-6. 

[29] Zatonski, W. A., Lowenfels, A. B., Boyle, P., 

Maisonneuve, P., Bueno de Mesquita, H. B., Ghadirian, 

P., et al. 1997. “Epidemiologic Aspects of Gallbladder 

Cancer : A Case-Control Study of the SEARCH Program 

of the International Agency for Research on Cancer 1,138 

ARTICLES.” Journal of the National Cancer Institute 89 

(15). 

[30] Moerman, C., Lagerwaard, F. J., Bueno de Mesquita, H., 

Van Dalen, A., Van Leeuwen, M., and Schrover, P. 1993. 

“Gallstone Size and the Risk of Gallbladder Cancer.” Sci. 

J. Gastroenterol 28: 482-6. 

[31] So, C. B., Gibney, R. G., and Scudamore, C. H. 1990. 

“Carcinoma of the Gallbladder: A Risk Associated with 

Gallbladder-Preserving Treatments for Cholelithiasis.” 

Radiology 174: 127-30. 

 


