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Introduction

The small intestine comprises 75% of the length of the 
gastrointestinal (GI) tract, yet small bowel cancers account 
for only 3 to 6 percent of all GI tract cancers (1). Although 
overall prevalence rates remain low, incidence has been 
steadily increasing over the last few years. In 2014, there 
were an estimated 9,160 new cases and 1,210 deaths 
secondary to small bowel malignancies (2). The most 
common small intestinal cancer is adenocarcinoma, which 
can arise from the duodenum to the ileum (3). Reported 
risk factors for small bowel adenocarcinoma include celiac 
disease (4), Crohn’s disease, and inherited adenomatous 
and polyposis syndromes including familial adenomatous 
polyposis (FAP), hereditary nonpolyposis colorectal cancer 
(HNPCC) and Peutz-Jegher syndrome (3,5-9). Despite 
some positive results of individual studies, systematic review 

and meta-analysis have not demonstrated tobacco use or 
alcohol as risk factors for small bowel adenocarcinoma (10). 

Diagnosis frequently is delayed since patients may be 
asymptomatic or have nonspecific symptoms (1). In certain 
cases, patients may present with symptoms of obstruction or 
intussusception. 

Chronic infection with hepatitis B virus (HBV) has never 
been described as a risk factor for, or in association with 
small bowel adenocarcinoma, although infection with the 
virus is a known risk factor for hepatocellular carcinoma 
and is increasingly recognized as a potential risk factor for 
non-Hodgkin lymphoma (11). It is also associated with 
intrahepatic cholangiocarcinoma carcinoma (ICC) (12). In 
this paper, we describe an increased prevalence of exposure 
to HBV in cases of small bowel cancer, and hypothesize a 
potential mechanism for this finding.
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Methods

From May 2009 to December 2014, we implemented 
an institution-wide screening program for HBV prior to 
starting chemotherapy. Hepatitis B surface antigen (HBsAg) 
and hepatitis B core antibody (anti-HBc) were checked prior 
to first chemotherapy administration; if either serology were 
positive, a polymerase chain reaction (PCR) for HBV DNA 
was reflexively performed. Chronic HBV was defined by 
the presence of HBsAg with or without anti-HBc. Exposure 
was defined as anti-HBc positivity in the absence of HBsAg 
positivity. 

Patients were considered for inclusion in the present 
study if they had a documented small bowel cancer as well 
as positive HBV serologies as defined above. Duodenal, 
jejunal and ileal adenocarcinomas were included; ampullary 
(pancreatic type) and appendiceal cancers were excluded. 
The charts of this subset of patients were further reviewed 
to determine patient demographic characteristics as well as 
possible risk factors for small bowel cancer. 

The institutional review board approved this study. 
Descriptive statistics (median, mean, range) were used to 
describe the study cohort.

Results

Of the 21,611 patients who were screened during the 
study period, 183 (0.8%) patients were found to be HBsAg 
positive and 1,924 (8.9%) were found to be HBsAg negative 
and anti-HBc positive.

Among patients with GI cancers, 5,253 patients were 
screened. The prevalence of chronic infection was 1.2% 
(n=63) and prevalence of exposure was 10.8% (n=568)  

(Table 1). When stratified by specific cancer type, the 
percentage of HBsAg positivity was highest in patients with 
hepatocellular carcinoma (10.6%). Evidence of exposure 
was also highest in patients with hepatocellular carcinoma 
(21.1%), followed by small bowel cancer (12.5%). There 
were no HBsAg+ cases of small bowel adenocarcinoma.

During the time of the study, 66 new patients were 
diagnosed with small intestinal cancer. Fifty-six of these 
cases were screened and seven (12.5%) were found to be 
HBsAg−/anti-HBc+. 

The median age was 56 (range, 51-76) years old.  
Five patients were male and two were female. Four patients 
were born outside of the United States (Table 2). Four patients 
were white, two were black, and one was Asian. Two 
patients had a history of current or former smoking, and 
three patients had a history of current or former alcohol use. 
One patient had a diagnosis of HNPCC. The remainder of 
patients had no genetic syndromes, history of inflammatory 
bowel disease or other chronic inflammatory syndromes 
that could explain their risk. 

Discussion

Our review of institution-wide screening data revealed 
a relatively high percentage of patients with small bowel 
cancer exposed to HBV when compared with all GI tract 
malignancies and when compared to our overall data. This 
has, to our knowledge never been described.

HBV infection has never been described as a risk factor 
or in association with small bowel malignancy. Nevertheless, 
we found a significantly higher rate of anti-HBc positivity 
in these patients compared to those with biliary cancer, 
colorectal cancer, gastric cancer, and pancreatic cancer. 
The overall age-adjusted prevalence of HBsAg and anti-
HBc between 1999 and 2006 in the United States has been 
measured to be 0.27% and 4.7% respectively (13). In our 
study population of patients with small bowel cancer, the 
prevalence of anti-HBc was 12.5%. We reviewed seven cases 
of small bowel adenocarcinoma for potential risk factors and 
found only one case (Patient 2) that could be explained by 
known risk factors (HNPCC). To our knowledge this is the 
first report to examine a possible association between HBV 
exposure and risk for small bowel adenocarcinoma. 

Such an association is plausible. HBV induces malignant 
transformation of hepatocytes to develop HCC (12). 
Similarly, in cases of cholangiocarcinoma, it has been 
postulated that HBV viral nucleic acids and proteins, 
specifically HBx protein, can induce ICC (14,15). HBx 

Table 1 Prevalence of HBsAg+ and anti-HBc by GI cancer type

Cancer type (GI) HBsAg+ (%) anti-HBc+ (%)

Colorectal cancer 0.6 9.7

Biliary cancer 2.1 11.3

Esophageal cancer 1.4 11.9

Gastric cancer 0.8 11.3

Liver cancer 10.6 21.1

Pancreatic cancer 1.0 10.4

Small intestinal cancer 0.0 12.5

Other 0.8 10.4

anti-HBc, hepatitis B core antibody; HBsAg, hepatitis B 

surface antigen; GI, gastrointestinal.
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protein has been shown to activate expression of human 
telomerase reverse transcriptase, leading to tumorigenesis 
in cholangiocytes (12,16). 

HBsAg has been detected in pure bile in patients with 
acute and chronic infections (17). In the presence of 
damage to the intestinal mucosa, exposure to bile acids 
may induce dysplastic changes. Bile acids were initially 
proposed as carcinogenic; however later studies showed 
that they increase tumorigenesis by carcinogens, of which 
HBV is a known example. Bile acids induce DNA damage 
through the induction of reactive oxygen species (18). 
Therefore, adenocarcinoma in the duodenum seen after 
cholecystectomy has been attributed to proximity to the 
common bile duct (19). The most common location of 
small bowel adenocarcinomas is in the ampullary region of 
the duodenum (D2) (20). This also logically follows from 
the flow of bile through the common bile duct as it enters 
into the duodenum at D2. 

Our study has significant limitations. Our data was 
obtained as part of a larger data acquisition, which can 
be misleading. The overall number of patients with small 
bowel adenocarcinoma is low, and we recognize that the 
increased percentage of anti-HBc in this population may 
not persist with further prospective data collection. In 
addition, we acknowledge that our hypothesis would be 
strengthened had we found a higher rate of HBsAg+ in 
small bowel cancer cases. Due to the rarity of these cases 
(66 cases over a 5-year period), and our overall low HBsAg 
prevalence (0.8%), it is not surprising that we could not 
detect this. 

Since small bowel cancers are often diagnosed at a later 

stage when surgical cure is no longer an option, identifying 
at-risk patients could be crucial to earlier diagnosis and 
improved outcomes. This association warrants further 
study, both with larger numbers of patients, perhaps across 
institutions. In addition, staining small intestinal tumors 
for hepatitis B core antigen would be of interest, as positive 
findings would support our proposed mechanism and lend 
support to further investigation.
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