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Introduction
Cancer is an enormous global health burden. 
Today, cancer accounts for about 1 in 7 
deaths, worldwide – more than HIV/AIDS, 
tuberculosis, and malaria combined. In 2012, 
an estimated 14.1 million cases of cancer 
were diagnosed the worldwide and 8.2 
million cancer deaths.[1] In 2030, about 21.6 
million new cancer cases and 13 million 
cancer deaths are expected to occur.[1] India 
is likely to have over 17.3 lakh new cases 
of cancer and over 8.8 lakh cancer deaths 
by 2020 with cancers of the breast, lung, 
and cervix topping the list.[2]

Primary cancers of the hepatobiliary 
system are significant health problems 
worldwide and their management presents 
great challenges for the hepatobiliary 
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Abstract
Background: Cancer accounts for about 1 in 7 deaths, worldwide. Primary cancers of the 
hepatobiliary system are significant health problems worldwide and their management presents 
great challenges for the hepatobiliary specialist. The incidence of hepatobiliary malignancies is on 
an increasing trend in India. Study: We did a retrospective study for the epidemiologic, clinical 
characteristics, and outcomes of patients with cancer registering for treatment in the oncology 
division at the Institute of Liver and Biliary Sciences, Delhi, India, between January 1, 2017 and 
December 31, 2017. Results: A total of 502 new patients were registered during the study period. 
The majority of the patients were male (M:F 1.69:1), in the age group of 35–64 years (64.3%) and 
presented in advanced stages of the disease (72.7% in Stage III and IV). The most common cancers 
were gallbladder cancer (GBC) (29.7%) and hepatocellular carcinoma (HCC) (17.3%). GBC was the 
most common in females (M: F 1:1.6), 86.6% were advanced (Stage III and IV), and gallstones were 
present in 44.3% patients (M: F 1:2.9). Periampullary carcinoma presented in early stages (71% in 
Stage I and II). Survival at 6 months (n = 110 evaluable patients) was 100% for Stage I, 88% for 
Stage II, 73.7% for Stage III and 42.1% for Stage IV, and 62.7% overall (P < 0.001). Survival at 
6 months (n = 123 evaluable patients) was 56.5% for biliary cancers, 71.4% for HCC, and 75% 
for nonbiliary cancers (P = 0.15). 217 (43%) patients had one visit to the hospital and 168 (34%) 
patients had 2–5 visits with no or little follow‑up. Conclusions: Most of the disease burden was 
in the male gender (GBC was more common in females), in the age group 35–64 years and with 
advanced disease presentation (except periampullary cancer). Survival diminished significantly with 
increasing stage of disease. Survival was worse for patients with biliary cancers. This could be due 
to advanced presentation, poor follow‑up, and inadequate public health awareness.
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specialist. The biliary tract includes the 
gallbladder and the intra‑ and extra‑hepatic 
bile ducts. Cancers of the biliary tract 
may be associated with biliary tract 
epithelia along the entire biliary tract 
from the intrahepatic ductules to the 
ampulla of Vater. They include gallbladder 
cancer (GBC), cholangiocarcinoma (CCA), 
and periampullary cancers.

Liver cancer is the fifth‑most common 
cancer in men worldwide (7.5%) and 
ninth in women (3.4%).[3] It is largely a 
problem of the less developed regions 
where 83% (50% in China alone) of 
the estimated 782,000 new cancer cases 
worldwide occurred in 2012. This is 
due to the relationship of hepatocellular 
carcinoma (HCC) to chronic hepatitis B 
virus (HBV) and hepatitis C virus (HCV) 
infections.[4] It is the third‑most common 
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cause of death from cancer worldwide, estimated to be 
responsible for nearly 781,631 deaths in 2018 (8.2%).[3] 
The prognosis for liver cancer is very poor (overall ratio 
of mortality to incidence is 0.95). In India, liver cancer is 
the ninth‑most common cancer in men (Age Standardized 
Rate [ASR] incidence 3.5 and ASR mortality 3.3) and 
twelfth in women (ASR incidence and ASR mortality 
1.9).[3]

In most countries, HCC accounts for 70%–85% of primary 
liver cancer cases.[5] with the burden of disease expected to 
increase in the coming years.[6] The combination of cancer 
and chronic liver disease adds significant complexity to 
treatment. The variable geographic incidence of liver 
cancer reflects the variable geographic incidence in HCV 
and HBV infections, which account for 75% of the world’s 
cases.[7]

GBC is the fifth‑most common malignancy of the 
gastrointestinal tract (GIT). GBC affects women three 
to four times more often than men.[1] In India, GBC 
is the twelfth‑most common cancer in men (ASR 
incidence 1.5 and ASR mortality 1.3) and eleventh in 
women (ASR incidence 2.1 and ASR mortality 1.8.[3] 
The incidence of GBC correlates with the prevalence of 
cholelithiasis (gallstones). Patients who have had gallstones 
for longer than 40 years have a significantly higher 
incidence of GBC than those who have had gallstones for 
a shorter time.

Institute of Liver and Biliary Sciences (ILBS), Delhi 
is a one of its kind institution in India which provides 
comprehensive care for patients with hepatobiliary 
diseases including cancers. We are in a unique position for 
conducting research in these malignancies, some of which 
are rare cancers, and most of them have a dismal prognosis. 
The institute commonly deals with liver cancers (primary 
and metastatic), biliary tract cancers along with pancreatic, 
neuroendocrine tumors (NETs), and other GIT cancers.

In this retrospective study, we aimed to study the 
epidemiologic, clinical characteristics, and outcomes 
of patients with cancer registering for treatment in the 
oncology division of ILBS. We planned this study to 
increase our understanding of these cancers and deliver 
improved care to patients.

Materials and Methods
The study was conducted in the oncology division of ILBS, 
Delhi and included all new patients who were registered 
from January 1, 2017 to December 31, 2017.

Patient characteristics with regard to demographic 
data – age, gender, state of residence, and clinical 
data – investigations, diagnosis, and stage of disease, were 
studied in detail. Clinical and laboratory features, as well 
as radiological imaging, were analyzed. Diagnosis and 
staging had been confirmed by computed tomography 

or magnetic resonance imaging scans. Outcomes were 
analyzed at 6 months from the completion of the study 
period. Patients with incomplete data were not included in 
the final analyses. Standard statistical methods were used 
for statistical analyses.

Results
A total of 502 new patients were registered in the oncology 
division at ILBS, Delhi, from January 1, 2017 to December 
31, 2017. The demographic characteristics of the patients 
are shown in Table 1. The majority of the patients were 
male (M:F ratio was 1.69:1) [Figure 1] and in the 35–64 
age group of years (64.3%) [Figure 2]. Six percent were in 
the 15–34 years age group and 30% in the 65+ age group. 
Most of the patients hailed from the states of Delhi (31.5%) 
and Uttar Pradesh (24.1%).

The most common cancers were GBC (29.7%) and 
HCC (17.3%) [Table 2 and Figure 3]. Other common 
cancers were CCA (8.8%), carcinoma pancreas (6.8%), 
periampullary carcinoma (6.2%), carcinoma of unknown 
primary (5.6%), colorectal carcinoma (5.6%), carcinoma 
stomach (3%), and NET (2.2%). Carcinoma breast (2.4%) 
and lung (2%) were infrequent and all cases were 

Table 1: Demographic distribution of registered patients 
(n=502)

Characteristics Number of patients, n (%)
Sex

Male 316 (62.9)
Female 186 (37.1)

Age (years)
0‑14 1 (0.2)
15‑34 29 (5.8)
35‑64 323 (64.3)
≥65 149 (29.7)

State of residence
Delhi 158 (31.5)
Uttar Pradesh 121 (24.1)
Bihar 47 (9.4)
Haryana 38 (7.6)
Rajasthan 20 (4)
Madhya Pradesh 18 (3.9)
Uttarakhand, Punjab 12 each (2.4)
Jharkhand 9 (1.8)
Jammu and Kashmir 7 (1.4)
Assam 6 (1.2)
Manipur 5 (1)
West Bengal 4 (0.8)
Sikkim, Maharashtra 3 each (0.6)
Orissa, Chhattisgarh, Himachal 
Pradesh, Arunachal Pradesh

2 each (0.4)

Meghalaya, Tripura, Gujarat, 
Andhra Pradesh, Karnataka

1 each (0.2)

Nepal (country) 1 (0.2)
Insufficient data of address 25 (5)
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metastatic. Thirteen patients (2.6%) had a suspected 
malignancy but could not be confirmed as there was no 
follow‑up.

Majority of the patients presented in advanced 
stages [Figure 4], 61.7% were Stage IV (American Joint 
Committee on Cancer TNM staging system ‑ AJCC 2010) 
and 11% were Stage III. Of the remaining, 10.6% were 
Stage II, 3.9% were Stage I, and only one patient (0.24%) 
was Stage 0. Stage was undetermined in 39 patients (9.4%) 
due to insufficient data.

Patients with HCC presented in advanced stages [Figure 5], 
65.5% were Barcelona Clinic Liver Cancer (BCLC) 
C (BCLC staging system) and 4.6% were BCLC D. Of the 

operable cases, 11.5% were BCLC B and 8% were BCLC 
A. Stage was undetermined in 9 patients (10.3%) due to 
insufficient data. Most of the patients were male (88.5%) 
and M:F ratio was 7.7:1.

Patients with GBC presented in advanced 
stages [Figure 6], 75.2% were Stage IV and 11.4% were 
Stage III. Among the operable cases, 4% were Stage 
II and 1.34% were Stage I. Stage was undetermined in 
12 patients (8%) due to insufficient data. Majority of the 
patients were female (M:F ratio was 1:1.6) [Figure 7]. 
Most of the patients were in the 35–64 years’ age 
group (68.5%), 4% in 15–34 years’ age group and 
27.5% in 65+ years’ age group. Gallstones were present 
at diagnosis in 66 patients (44.3%), of which majority 
were female, (M:F ratio was 1:2.9) [Figure 7]. Data were 

Table 2: Distribution by diagnosis of registered patients (n=502)
Diagnosis Number of patients, n (%)
Carcinoma gall bladder 149 (29.7)
HCC 87 (17.3)
Cholangiocarcinoma 44 (8.8)
Periampullary carcinoma 31 (6.2)
Carcinoma pancreas 35 (6.8)
NET 11 (2.2)
CUPS 26 (5.2)
CRC 28 (5.6)
Carcinoma stomach 15 (3)
Carcinoma breast 10 (2)
Carcinoma lung 7 (1.4)
Carcinoma esophagus (including GE junction), GIST 6 each (1.2)
NHL 5 (1)
Carcinoma prostate 4 (0.8)
Carcinoma ovary, carcinoma duodenum 3 each (0.6)
RCC, carcinoma cervix, peritoneal mesothelioma 2 each (0.4)
Carcinoma caecum, germ cell tumor, carcinoma endometrium, chondrosarcoma liver, pleomorphic 
sarcoma, neuroblastoma, carcinoma maxilla, multiple myeloma, eccrine adenocarcinoma cheek, 
perianal neoplasia, metastatic epithelioid hemangioendothelioma, myeloproliferative disease

1 each (0.2)

Suspected malignancy 13 (2.6)
HCC – Hepatocellular carcinoma; NET – Neuroendocrine tumor; CUPS – Carcinoma of unknown primary; CRC – Colorectal carcinoma; 
GIST – Gastrointestinal stromal tumor; NHL – Non‑Hodgkin lymphoma; RCC – Renal cell carcinoma; GE – Gastroesophageal

Figure 1: Distribution of all cancers by sex

Figure 2: Distribution of all cancers by age
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Figure 3: Distribution of all cancers by diagnosis
Figure 4: Distribution of all cancers by stage at presentation (American 
Joint Committee on Cancer 2010 TNM staging)

insufficient in 11 patients (7.4%). Sludge in gall bladder 
was seen in seven patients without gallstones.

Patients with CCA presented in advanced stages [Figure 8] 
with 59% in Stage IV and 9% in Stage III. Only 4.5% 
patients were Stage I and 15.9% were Stage II. Stage was 
undetermined in 5 (11.4%) patients due to insufficient data.

Patients with periampullary carcinoma had a different 
pattern of presentation [Figure 8] with 32.3% in Stage I, 

38.7% in Stage II, 9.7% in Stage III, and 9.7% in Stage IV 
disease. Stage was undetermined in 3 (9.7%) patients due 
to insufficient data.

Patients with carcinoma pancreas presented in advanced 
stages [Figure 8] with 45.7% Stage IV and 17.1% Stage 
III. Only 1 (2.9%) patient had Stage I and 31.4% patients 
had Stage II. Stage was undetermined in 1 (2.9%) patient 
due to insufficient data.

Distribution of patients with NET showed that 90.9% 
patients had Stage IV disease. Stage was undetermined 
in 1 (9.1%) patient due to insufficient data. Further, 
27.3% patients had Grade 1, 36.4% patients had Grade 2, 
and 27.3% patients had Grade 3 disease. Grade was 
undetermined in 1 (9.1%) patient due to insufficient data. 
Moreover, 18.2% patients had pancreas as primary site, 
54.5% patients had GIT as the primary site, and 27.3% 
patients had unknown primary.

Outcomes were analyzed at 6 months from the completion 
of the study. Data were available for 110 patients [Table 3]. 
Survival differed significantly according to stage of patients 
[Figure 9]. Overall survival at 6 months was 100% for 

Table 3: Survival of patients at 6 months according to the American Joint Committee on Cancer stage (n=110)
AJCC stage Number of evaluable patients (n) Number of events (expired) Censored (n) Percentage of censored (n)
I 9 0 9 100.0
II 25 3 22 88.0
III 19 5 14 73.7
IV 57 33 24 42.1
Total 110 41 69 62.7
AJCC – American Joint Committee on Cancer

Table 4: Survival of patients at 6 months, according to the diagnosis of hepatocellular carcinoma or biliary cancers 
(carcinoma gall bladder, cholangiocarcinoma, or periampullary carcinoma) or nonbiliary cancers (n=123)

Type of cancer Number of evaluable patients (n) Number of events (expired) Censored (n) Percentage of censored (n)
HCC 14 4 10 71.4
Biliary cancers 69 30 39 56.5
Nonbiliary cancers 40 10 30 75.0
Total 123 44 79 64.2
HCC – Hepatocellular carcinoma
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Stage I patients, 88% for Stage II, 73.7% for Stage III, 
42.1% for Stage IV, and 62.7% patients overall. The 
decline in survival with increasing stage was statistically 
significant (P < 0.001).

Survival of patients also differed according to the 
separation of diagnosis into biliary and nonbiliary cancers 
[Table 4]. Data were available for 123 patients [Figure 10]. 
Overall survival at 6 months was 56.5% for biliary 
cancers, 71.4% for HCC and 75% for nonbiliary cancers. 
Although the difference in survival was not statistically 
significant (P = 0.15), there was a trend toward worse 
outcomes with biliary cancers.

The pattern of patients’ visits to the hospital was analyzed. 
Of all the patients [Figure 11], 217 (43%) visited the 
hospital only once, 168 (34%) visited 2–5 times, and 
117 (23%) visited more than 5 times.

Discussion
This report represents an analysis addressing the 
epidemiology of cancer patients attending ILBS and a 
comparison with other Indian and worldwide data.

Hospital‑based cancer registry (HBCR) data from the Indian 
Council of Medical Research (ICMR) showed that overall 
male‑to‑female sex ratio % was 116, but a few regions of 
India such as Dibrugarh (Assam), Bangalore (Karnataka), 
Chennai (Tamil Nadu), and Thiruvananthapuram (Kerala) 
registered more female patients. The BRAIRCH (Delhi) 
registry showed a sex ratio % of 123.[2] Only 12.5% of 
patients come for treatment in early stages of the disease.[2] 
In our study, majority of the patients were male and most 
tumors were advanced at presentation. Most of the patients 
belonged to Delhi and Uttar Pradesh state due to proximity. 
Nevertheless, ILBS gets patients from almost the entire 
country. GBC and HCC were the most common cancers 
at our institute, reflecting the specialized nature of the 
hospital. Most of the patients with these cancers were 

Figure 5: Distribution of hepatocellular carcinoma by stage at 
presentation (Barcelona Clinic Liver Cancer staging)

Figure 6: Distribution of carcinoma gall bladder by stage at 
presentation (American Joint Committee on Cancer 2010 staging)

Figure 7: Distribution of carcinoma gall bladder by the presence or absence 
of gallstones and sex

Figure 8: Distribution of cholangiocarcinoma, periampullary carcinoma, and 
carcinoma pancreas by stage of presentation (American Joint Committee 
on Cancer 2010 staging)
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diagnosed in advanced stages. HCC is 2.3 times more 
common in men than in women, and this difference is 
consistent globally.[3] In our study, HCC was much more 
common in men (88.5%), whereas GBC was more common 
in women (62%).

Besides HBV and HCV, there is a strong association 
between alcoholic cirrhosis and the development of 
HCC.[8] HCC has been linked to nonalcoholic fatty liver 
disease (NAFLD). A US study reported a 2.6% yearly 
cumulative incidence of HCC in NAFLD and 4% in HCV 
cirrhosis.[9] A study from Germany identified nonalcoholic 
steatohepatitis (NASH) as the most common etiology of 
HCC (24%), surpassing chronic hepatitis C (23.3%), chronic 
hepatitis B (19.3%), and alcoholic liver disease (12.7%).[10] 
Diabetes and obesity have been established as independent 
risk factors for HCC, and that association holds true in the 
setting of NAFLD and associated NASH.[11] There is also 
increasing evidence suggesting that NAFLD contributes 
to noncirrhotic HCC. HCC can develop in patients with 
metabolic syndrome and NAFLD in the absence of NASH 
and fibrosis.[12]

The incidence of GBC varies considerably with 
geographic location.[13] Some of the noted geographic 
differences may reflect genetic differences. The worldwide 
occurrence of GBC is <2/100,000 individuals. Data from 
Mapuche Indians from Valdivia, Chile, South America 
show the rate of GBC as 12.3/100,000 for males and 
27.3/100,000 for females.[14] American Indians in New 
Mexico, USA, also have a high average annual rate of 
GBC (8.9/100,000).[15] The Indo‑Gangetic belt, particularly 
females of northern India (21.5/100,000) and south Karachi, 
Pakistan (13.8/100,000) has been reported as one of the 
highest affected regions.[15] GBC is also found in high 
frequency in Eastern Europe including Poland (14/100,000 
in Poland), Czech Republic, and Slovakia and Asia, whereas 
south Americans of Indian descent (3.7–9.1/100,000), 
Israel (5/100,000), and Japan (7/100,000) have shown 
intermediate prevalence of GBC.[16] Mortality from GBC in 
Chile is 5.2%, the highest in the world.[17]

Population‑based data from India had shown that the 
incidence of GBC was high in Northern Indian cities 
(5–7/100,000 women) and low (0–0.7/100,000 women) in 
Southern India. The distribution suggested a high‑incidence 
region comprising the states of Uttar Pradesh, Bihar, 
Orissa, West Bengal, and Assam.[18] Latest HBCR data 
from ICMR showed that GBC was in the list of top 10 
cancers in men (incidence varied from 2.6%–6% of all 
cases) in Assam and Jammu and Kashmir, and in women in 
all the Northern and North‑East registries and in Mumbai 
registry (incidence 4.7%–15.8%). GBC was the most 
common cancer in women in Silchur registry (Assam). 
Liver cancer was in the list of top ten cancers in men in 
registries from Kerala and Assam (incidence 2.7%–11.3%) 
and in women from Assam (incidence 2.1%).[2]

Figure 9: Kaplan–Meier survival curve of patients at 6 months according 
to the American Joint Committee on Cancer Stage (n = 110) (P < 0.001)

Figure 10: Kaplan–Meier survival curve of patients at 6 months according to 
the diagnosis of hepatocellular carcinoma or biliary cancers or nonbiliary 
cancers (n = 123) (P = 0.15)

Figure 11: Pattern of patient visits to hospital
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Population‑based registries (PBCR) from ICMR showed 
that GBC was the ninth‑most common cancer in men 
in Delhi registry (Age‑Adjusted Rate [AAR] 5.3) and 
was among the top ten cancers in registries from Assam, 
Tripura, and Kolkata (AAR 2.6–8.8). In women GBC 
was among the top ten cancers in registries from all 
the Northern and North‑East states (AAR 1.8–17.1), 
including Delhi (AAR 11.8). Liver cancer was in the list 
of top ten cancers for men in most of the registries (AAR 
varied from 2 to 38/100,000 population). All the areas 
covered by Naharlagun PBCR (Arunachal Pradesh) have 
recorded higher AARs than any other PBCR. Papumpare 
District (Arunachal Pradesh) had the highest AAR (38.0) 
within Naharlagun PBCR, as well as overall. For women, 
liver cancer was the 8th most common cancer in Mumbai 
registry (AAR 3.4), and among the top ten cancers 
in Mizoram, Sikkim, and Arunachal Pradesh in the 
North‑East (AAR 5.4–15.4).[2] The dramatic association 
of GBC with female gender and certain geographical 
regions (mostly developing countries) has been proposed 
to be influenced by various female hormones, cholesterol 
cycling, and salmonella infections.[19,20]

The incidence of GBC increases with age, with the greatest 
incidence in persons aged 65 or more, though there are 
cases of GBC in younger patients worldwide.[21] In our 
study, GBC was most common in the 35–64 years age 
group (68.5%), younger than the worldwide prevalence. 
Established risk factors include gallstone disease, bile 
composition, calcification of the gallbladder wall, 
congenital biliary cysts or ductal anatomy, some infections, 
environmental carcinogens, and drugs. Mortality trends 
vary. Germany and the Netherlands have relatively high 
mortality rates from GBC but have shown declines in 
most age groups. Sweden, France, and Bulgaria show 
steady upward trends. In Japan, the incidence increased 
through the 1980s but has stabilized in recent years.[15] 
GBC incidence in the United States, Britain, and Canada 
has stabilized or declined. These changes have occurred 
coincident with the rise in the number of laparoscopic 
cholecystectomies.[22]

The incidence of GBC is low compared with the incidence 
of gallstones in the population. Cholecystolithiasis is 
present in 70%–90% of patients with GBC, and the 
incidence of GBC in patients with cholecystolithiasis 
ranges from 0.5% to 3%.[23] In our study, gallstones were 
present in 44.3% of patients with GBC, 74.2% of whom 
were women. In addition, gall bladder sludge was present 
in 7 patients without gallstones with GBC.

At the population level, mortality is inversely related to 
cholecystectomy rates.[24] A study of northern Indian women 
reported a benefit of prophylactic cholecystectomy.[25] 
However, the prevention of GBCs is not considered as a 
sole indication to perform cholecystectomy in patients who 
have asymptomatic gallstones. There is a high incidence 

of GBC in patients with an anomalous pancreaticobiliary 
duct junction, they may benefit from a prophylactic 
cholecystectomy.[26] GBC has been associated with partial 
or complete calcification of the gallbladder wall (porcelain 
gallbladder),[27] it is associated with cancer in 10%–25% of 
cases. A calcified or porcelain gallbladder is an indication 
for cholecystectomy in the asymptomatic patient.

CCAs are cancers of the biliary tract epithelia that are 
associated with the intrahepatic or extrahepatic bile 
ducts. Intrahepatic CCAs (iCCAs) are cancers of the 
biliary tract that arise from intrahepatic bile ducts beyond 
the second‑order ductal system within the liver. The 
incidence and mortality from iCCAs have been reported 
to be increasing in the United States and in many other 
countries.[28,29]

The incidence of these cancers increases with age, with the 
majority of patients aged 65 years or older. Patients with 
defined risk factors such as primary sclerosing cholangitis 
or choledochal cysts tend to develop tumors at a younger 
age. These tumors are slightly more common in men. 
Perihilar CCAs (pCCAs) are cancers that arise from the 
extrahepatic biliary tract from the second‑order ducts to 
the origin of the cystic duct. These cancers are among the 
most common malignancies of the biliary tract encountered 
in many parts of the world. Distal CCAs (dCCAs) are 
cancers arising from the extrahepatic common hepatic duct 
between the junction of the cystic duct and the papilla, 
but not involving either the cystic duct or the ampulla of 
Vater. dCCAs are far less common than pCCAs and have 
better treatment outcomes. In our study, 8.8% of patients 
were diagnosed with CCAs and almost 60% were in an 
advanced stage.

Pancreatic cancer (ductal adenocarcinoma) is a deadly 
disease and is currently only curable in a minority of 
patients with localized and resectable disease. Patients with 
metastatic disease continue to have a 5‑year survival of 2% 
or less.[30] The most important risk factor for pancreatic 
cancer is a strong family history. Approximately 10% of all 
pancreatic cancers are familial, defined as a family history 
involving at least two affected first‑degree relatives (e.g., 
parents, offspring, and siblings).[31] Smoking tobacco is the 
best characterized environmental risk factor for pancreatic 
cancer.[32] The risk decreases for former smokers, and 
returns to baseline after 20 years of smoking cessation. 
Occupational risk hazards such as chlorinated hydrocarbons 
and polycyclic aromatic hydrocarbons (PAHs) correlate 
with pancreatic cancer and increase relative risk by a 
comparable degree as smoking.[33] Chlorinated hydrocarbons 
are associated with dry cleaning and metalwork, and PAHs 
exposure occurs with metalwork and aluminum production.

Mild or moderate alcohol consumption does not 
predispose to pancreatic cancer, whereas heavy alcohol 
consumption (≥9 drinks per day) is associated with 
an odds ratio (OR) of 1.6.[34] Chronic pancreatitis is a 
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well‑known risk factor for pancreatic cancer, with an OR 
of 2.7 for patients with over 2 years of disease. For patients 
with <2 years of chronic pancreatitis, OR is high at 13.6, in 
large part because pancreatitis in these patients represents 
a presenting symptom of pancreatic cancer, as opposed 
to a contributing cause.[35] Type II diabetes mellitus (DM) 
is associated with a two‑fold risk increase for pancreatic 
cancer. Patients with long‑standing DM (>5 years) have a 
mildly increased risk compared to patients without DM. 
As with chronic pancreatitis, the highest risk for pancreatic 
cancer is in patients with recent onset of DM (<5 years, 
and particularly within 1‑year), suggesting that DM is 
principally a manifestation of pancreatic cancer, as opposed 
to a true risk factor.[36,37] In our study, 6.8% of patients were 
diagnosed with pancreatic cancer and majority were in 
advanced stages.

Pancreatic NETs (pNET) are low‑to‑intermediate grade 
neoplasms and have a more indolent course compared to 
pancreatic adenocarcinoma. The incidence of pNETs in 
the US was estimated to be 5.6/million in 2010.[38] The 
incidence of smaller pNETs in the general population is 
likely to be much higher. In an analysis of 11,472 autopsies 
performed at a Hong Kong hospital, pNETs were found in 
0.1% of all cases.[39] pNETs were slightly more common 
among men (53%) than women (47%), and the median 
age at diagnosis was 60 years.[40] At diagnosis, 14% had 
localized disease, 22% had regional disease, and 64% had 
distant disease. The survival of patients with pNETs has 
improved over time.[40] In our study, 2.2% patients had 
NET and 18.2% of these had pancreas as the primary site.

NETs of the GIT (GI carcinoids) are uncommon. However, 
they are more common than other primary sites, followed by 
NETs of the lungs, thymus, and other less common sites such 
as ovaries, testes, and hepatobiliary system.[40] The incidence 
of GI NETs is 6.2/100,000 population and has been steadily 
increasing. Small bowel NETs (midgut) are much more 
common than both foregut and hindgut.[41] The incidence 
is approximately 2/100,000/year. Midgut NETs can remain 
small (<1 cm) and still metastasize to regional lymph nodes 
and liver. As these tumors are indolent and patients survive 
a long time, the prevalence is quite high, making them the 
second most prevalent GIT tumor, second only to colon 
cancer. Patients with GI NETs have a higher risk of other 
noncarcinoid primary tumors.[42] The overall 5‑year survival 
rate of all patients with GI NETs is 28.5%. In our study, 
54.5% of the patients with NET had GIT as the primary site. 
Most of the patients with NET were in stage IV.

Periampullary cancers can arise from biliary as well as 
pancreatic, duodenal, or ampullary tissues. In our study, 
6.2% of the cancers were periampullary. Unlike other 
cancers, most of them had an early presentation and 
underwent surgery. It can be difficult to distinguish a 
primary ampullary carcinoma from other periampullary 
tumors preoperatively. However, true ampullary cancers 

have a better prognosis than periampullary malignancies of 
pancreatic or bile duct origin. Resectability rates are higher, 
and 5‑year survival rates are approximately 30%–50% in 
patients with limited lymph node involvement. In contrast, 
<10% of patients with completely resected node‑positive 
pancreatic cancer are alive at 2 years.

Treatment outcomes and survival for patients with 
hepatobiliary cancers have not improved much over the 
past three decades‑a period in which a number of successful 
new treatments have increased patient survival for many 
other cancers.[43] The mean survival rate for patients with 
advanced GBC is 6 months, with a 5‑year survival rate 
of <5% in Stage IV.[44] Patients with CCA usually present 
at late stages of disease. Approximately half of untreated 
patients die within 3–4 months of presentation. Few 
patients are candidates for potentially curative surgical 
resection at the time of diagnosis. Further, the outcomes 
after resection with curative intent are poor, with a 5‑year 
survival of ~30%–40% for intrahepatic CCA and ~50% 
for distal CCA.[45,46] Many patients are not well enough 
to undergo aggressive chemotherapy or radiation therapy. 
Moreover, these biliary cancers respond poorly to these 
therapies. In a study published in 2010, median survival 
of 11.7 months was noted when systemic therapy with 
cisplatin and gemcitabine was used to treat patients with 
unresectable biliary tract cancers.[47] This combination is 
presently the standard of care for all biliary tract cancers.

In this study, outcome analysis at 6 months showed a 
significant decrease in survival with increase in the stage of 
presentation. Moreover, biliary cancers had a trend toward 
worse survival as compared to HCC and nonbiliary cancers. 
This analysis was inadequate due to poor follow‑up of 
patients and incomplete outcome data. Only patients with 
regular visits to the hospital and follow‑up were included. 
A further prospective study is planned to overcome these 
deficiencies.

Conclusions
In our study, hepatobiliary cancers showed a predisposition 
for the male sex, with the majority of patients being 
in the age group 35–64 years. GBC and HCC were 
the predominant cancers, with the epidemiology being 
consistent with the available data from the country. Most 
of the patients presented in advanced stages (except 
periampullary cancers), and the risk factors were the 
same as the available data. Overall survival of patients 
significantly reduced as stage of disease increased. 
Further, patients presenting with biliary cancers had worse 
outcomes. This could be due to the lack of public health 
awareness, delayed recognition and presentation with 
advanced and incurable disease. Another factor is lack of 
follow‑up as nearly half the patients had just one visit to 
the hospital. There is an urgent need to detect these cancers 
at an early stage to improve patient outcomes. Patients 
also need to follow medical advice and treatment to have 
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better outcomes. We were unable to assess the reasons for 
delayed presentation, the economic impact and the role of 
genetics in our study. However, the study provides robust 
data for hepatobiliary cancers at a tertiary care hospital.
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