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Summary 

Pancreatic carcinoma is one of the most lethal cancers in humans. The poor prognosis of this malignancy depends on several 

factors, such as: lack of early symptoms, advanced stage at detection, early metastatic spread and no effective systemic 

treatment. To date, only few risk factors for this malignancy are known; therefore, considerable efforts are required to 

identify additional causative agents involved in the process of pancreatic carcinogenesis. In the last years, a large series of 

epidemiological investigations have suggested that both bacteria and viruses may play a important role in the initiation and 

progression of several animal and human cancers. In particular, some studies have showed that hepatitis B (HBV) and 

hepatitis C (HCV) viruses, two hepatotropic pathogens with well-known oncogenic properties for liver, may be detected also 

in extra-hepatic tissues, such as pancreas. The aim of this paper is to briefly report the results of available studies, assessing 

the possible association between HBV/HCV and pancreatic cancer development as well as to discuss the limiting factors of 

these researches. 

 

Introduction 

Pancreatic adenocarcinoma is a very aggressive 

disease with a poor prognosis and an overall five-

year survival less than 5% [1], accounting for about 

250,000 deaths worldwide yearly [2]. Advanced 

stage at presentation, aggressive behavior, early 

metastatic dissemination and lack of effective 

systemic therapies explain the dismal outcome of 

this neoplasia [3, 4]. To date, causes of this 

malignancy are not yet completely understood [4]. 

Cigarette smoking habit [5] and family history 

strongly increase the risk of this tumor [6] as well 

as a more elevated incidence of pancreatic 

adenocarcinoma has been observed in patients with 

high dietary fat consumption [7], alcohol abuse [8], 

diabetes mellitus [9], metabolic syndrome [10, 11] 

and chronic pancreatitis history [12]. Therefore, a 

better knowledge of risk factors for pancreatic 

adenocarcinoma development is absolutely 

required. Epidemiological and experimental 

researches suggest that about 15-20% of human 

cancers are associated in some way with chronic 

infection [13]. 

Bacteria- and Viral-Related Infections and Risk 

of Pancreatic Cancer 

In the last decade, a large series of studies reported 

that both bacteria and viruses may play a role as 

risk factors for pancreatic carcinogenesis. In 

particular, concerning infections induced by 

bacteria, a recent meta-analysis has considered six 

observational studies, suggesting that Helicobacter 

pylori infection increases risk of pancreatic cancer 

development [14]. According to previous studies, it 

has been already reported that this pathogen is 

involved in the pathogenesis of peptic ulcer disease 

[15] as well as of gastric carcinoma and lymphoma 

[16]. Additional researches proposed a possible 

relationship between oral pathologies, such as 

periodontitis, and a higher risk of pancreatic cancer 

[17, 18]. It has been also suggested that an 

association exists between variations of patients’ 

oral flora (in particular some species of salivary 

microorganisms, such as Neisseria elongate and 

Streptococcus mitis) and an enhanced incidence of 

pancreatic diseases, such as neoplasia in this organ 

[19]. Nevertheless, it is not yet completely 

understood whether oral microbiota has a causative 

role in the process of pancreatic carcinogenesis. 
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Some studies have underlined an association 

between some viral infection and an increased 

probability of pancreatic adenocarcinoma. In 

particular, it has been reported that patients with 

HIV-related infection, during highly active 

antiretroviral therapy (HAART) [20, 21], present a 

significantly higher risk of this tumor in comparison 

with general population, although other studies did 

not confirm this relationship [22]. Furthermore, it 

has been shown an association between exposure to 

poultry oncogenic viruses and an increased 

probability of pancreatic adenocarcinoma. Recent 

reports have suggested that hepatitis B virus (HBV) 

and hepatitis C virus (HCV) may be involved in the 

process of oncogenesis in the pancreas. One of the 

pathogenetic mechanisms by means of which these 

pathogens promote cancer initiation and 

progression is represented by the development of a 

persistent local inflammation, at sites where 

chronic infection is established [23]. 

HBV and HCV Oncogenic Role 

HBV and HCV are liver-tropic pathogens with well-

known oncogenic properties. It has been estimated 

that these microorganisms infect approximately 

400 and 180 million people, respectively. Therefore, 

they represent a serious public health problem in 

the world. HBV and HCV may cause a 

necroinflammatory hepatic disease with different 

patterns of severity and course. Persistent liver 

injury represents a high risk condition for 

developing cirrhosis and hepatocellular carcinoma 

[24, 25]. Furthermore, a relationship between 

HBV/HCV and intrahepatic cholangiocarcinoma 

[26] and some forms of non-Hodgkin lymphoma 

have been reported [27, 28]. However, antigens and 

replicative sequences of both pathogens have been 

also detected in different extra-hepatic tissues, 

including pancreas [29, 30]. It is well-known that an 

association exists between HBV- and HCV-related 

hepatitis and acute pancreatitis [31, 32]. These 

pathogens might replicate in pancreas, inducing 

persistent inflammation and injury in this organ. 

Experimental data suggest that the establishment of 

a chronic damage may induce the development of 

metaplasia in tissues where an inflammatory 

process occurs [33]. This event represents a high 

risk condition for malignant transformation in 

involved organs, as well as in pancreas, because it 

promotes a permissive microenvironment for 

carcinogenic stimuli [34]. In addition it has to be 

considered that, according to available data, liver 

and pancreas originate from common multipotent 

cells of endoderm origin [35, 36] and that 

experimental studies have suggested that 

hepatocytes may trans-differentiate into pancreatic 

cells and vice versa, when they are cultured upon 

definite conditions [37, 38]. These data suggest the 

hypothesis that pancreas is not merely a reservoir 

of HBV and HCV, but it might support their 

replication. Therefore, both viruses may have a role 

not only in liver cancer development, but also in the 

initiation and progression of pancreatic 

carcinogenesis. Nevertheless, although in the last 

decade of the twentieth century some researchers 

have detected antigens and/or intermediate 

replicative forms of HBV [39, 40, 41] and HCV [32] 

in pancreas, no further studies have been 

performed soon afterwards with the aim of 

investigating the possible oncogenic activity of both 

pathogens in this organ. Recently, the interest in the 

study of the possible association between HBV or 

HCV infection and pancreatic cancer development, 

has progressively increased and some researchers 

have been designed to investigate this topic. In 

addition, the possible mechanisms involved in the 

process of HBV- or HCV-induced malignant 

transformation have been synthesized in a recent 

paper [42]. 

Epidemiological Researches on HBV and HCV 

Oncogenic Role in the Pancreas 

In the last years, some epidemiological studies have 

been published, suggesting that HBV and HCV may 

be risk factors not only for liver, but also for 

pancreatic cancer. Most of these studies, both case-

control or cohort trials, have been reported in 

English and performed in a period ranging from 

2008 to 2012 and mainly carried out in China [43, 

44, 45, 46, 47, 48, 49] (Tables 1 and 2). Some 

publications are in Chinese or in Korean [50, 51, 

52], or in English but not in full-text, or with 

insufficient data [53, 54, 55] (Table 3). In the last 

two years, between the end of 2012 and the 

beginning of 2013, almost 4 meta-analyses, 

examining the possible association between HBV 

and HCV infection and pancreatic carcinogenesis, 

have been published (Table 4). The results of these 

pooled-analyses support the hypothesis that both 

viruses may be risk factors also for pancreatic 

cancer [56, 57, 58, 59] and that patients with signs 

of persistent HBV or HCV infection have an 

increased probability to develop this malignancy in 

comparison to controls without previous contact 

with both viruses. On the whole, presence of HBsAg 

is associated with a higher incidence of pancreatic 

adenocarcinoma in comparison with individuals 

never exposed to HBV [56, 57, 58, 59]. Furthermore, 

although no statistically significant relationship has 

been found between anti-HCV positivity and risk of 

carcinogenesis in pancreas, a borderline value has 

been observed in this analysis [59]. The small 

number of available studies (n=3) assessing this 

association accounts for this indefinite result. 

Additional investigations are required to confirm 

this possible correlation. Therefore, the results from 

these recent researches provide for the first time 

very interesting insights on the possible role of 



JOP. J Pancreas (Online) 2013 Nov 10; 14(6):603-609. 

JOP. Journal of the Pancreas - http://www.serena.unina.it/index.php/jop - Vol. 14 No. 6 – November 2013. [ISSN 1590-8577] 605 

Table 1. Characteristics of available studies, reported in English, designed to assess the association between HBV infection and pancreatic 

adenocarcinoma (PAC) risk. 

Study Country 

Ethnicity 

Study design Pancreatic 

adenocarcinoma 

diagnosis 

Study 

period 

Control source Sample size 

(cases/ 

controls) 

Hassan MM, et al., 
2008 [43] 

USA 
Caucasian 

Hospital-based case-
control study 

Histological confirmation 2000-
2007 

Community-based 
(healthy genetically unrelated family 

members of patients with cancer other 
than pancreatic, gastro-intestinal, lung 

or head cancers) 

474/872 

Iloeji, UH, et al., 
2010 [44] 

Taiwan 
Asian 

Population-based 
prospective cohort 

study 

Histological or 
radiological/endoscopic 

retrograde cholangio-
pancreatography 

confirmation 

1991-
2007 

Residents living in seven townships in 
Taiwan 

(30-65 years aged) 

22,471 
participants 

(48 PACs 
detected) 

Wang DS, et al., 
2011 [45] 

China 
Asian 

Hospital-based case-
control study 

Histological confirmation 1999-
2010 

Hospital 
(randomly selected patients after 

surgical management for non-
neoplastic diseases) 

605/711 

Ben Q, et al., 
2012 [46] 

China 
Asian 

Double-centre 
ongoing hospital-

based case-control 
study 

Histological or cytological 
confirmation 

2003-
2009 

Hospital 
(patients admitted to the same 

Hospitals for any acute conditions) 

943/1,128 

Zhu F, et al., 
2011 [48] 

China 
Asian 

Multi-centre hospital-
based case-control 

study 

Histological or clinical/ 
radiological confirmation 

(symptoms, signs and more 
of two types of imaging 

tools) 

1997-
2008 

Hospital 
(randomly selected patients from the 

Departments of Orthopedics and 
Neurology of the same Hospitals) 

533/533 

Woo SM, et al., 
2013 [49] 

Korea 
Asian 

Retrospective case-
control study 

Histological or clinical/ 
radiological confirmation 

2001-
2011 

Individuals subjected to routine health 
examination in the Cancer Screening 

Cohort 

753/3,012 

 

Table 1. Continues. 

Study Matching 

criteria 

Matching factors  HBV status 

Diabetes  Alcohol Cigarette  HBsAg HBeAg HBsAb HBcAb HBeAb HBsAg+ 

HBcAb+ 

HBsAg- 

HBcAb+ 

HBsAb+ 

HBcAb+ 

HBsAb- 

HBcAb+ 

Hassan MM, et al., 

2008 [43] 

Age 

(±5 years), 

sex and race 

Yes Yes Yes  Yes No Yes Yes No Yes Yes Yes Yes 

Iloeji UH, et al., 

2010 [44] 

NR No Yes Yes  Yes Yes No No No No No No No 

Wang DS, et al., 

2011 [45] 

Age and sex Yes Yes Yes  Yes Yes Yes Yes Yes Yes NR Yes NR 

Ben Q, et al., 

2012 [46] 

Age 

(±3 years)  

and sex 

Yes Yes Yes  Yes No Yes Yes No NR Yes Yes Yes 

Zhu F, et al., 

2011 [48] 

Age 

(± 5 years)  

and sex 

Yes No No  Yes Yes Yes Yes Yes NR NR NR NR 

Woo SM, et al., 

2013 [49] 

Age 

(±5 years) 

and sex 

Yes No Yes  Yes No No No No No No No No 

Yes: determined; No: not determined; NR: not reported 

Table 2. Characteristics of available studies, reported in English, designed to assess the association between HCV infection and pancreatic 

adenocarcinoma risk. 

Study Country 

Ethnicity 

Study design Pancreatic adenocarcinoma 

diagnosis 

Study 

period 

Control source 

Hassan MM, et al., 
2008 [43] 

USA 
Caucasian 

Hospital-based case-
control study 

Histological confirmation 2000-
2007 

Community-based 
(healthy genetically unrelated 

family members of patients with cancer other 
than pancreatic, gastrointestinal, 

lung or head cancers) 

Ben Q, et al., 
2012 [46] 

China 
Asian 

Double-centre ongoing 
hospital-based 

case-control study 

Histological or cytological confirmation 2003-
2009 

Hospital 
(patients admitted to the same Hospitals for 

any acute conditions) 

El Serag HB, et al., 
2009 [47] 

USA 
Caucasian 

Retrospective 
cohort study 

Identification of pancreatic 
adenocarcinoma cases by means of 
ICD-9-CM diagnosis codes (157.0, 
157.1, 157.2, 157.3, 157.8, 157.9) 

Identification of HCV infected subjects 
by means of ICD-9-CM diagnosis codes 

(070.41, 070.44, 070.51, 070.54 and 
V02.62) 

1988-
2004 

Sources included inpatient records from more 
than 150 USA Veterans Affairs (VA) Hospitals 
in the patients’ treatment file and outpatient 

records from any VA facility in the output 
clinic file 

Woo SM, et al., 
2013 [49] 

Korea 
Asian 

Retrospective 
case-control study 

Histological or radiological/clinical 
confirmation 

2001-
2011 

Individuals subjected to routine health 
examination in the Cancer Screening Cohort 
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Table 2. Continues. 

Study Sample size 

(cases/controls) 

Matching criteria Matching factors 

Diabetes  Alcohol Cigarette 

Hassan MM, et al., 

2008 [43] 

474/872 Age (±5 years), sex and race Yes Yes Yes 

Ben Q, et al., 

2012 [46] 

943/1128 Age (±3 years) and sex Yes Yes Yes 

El Serag HB, et al., 

2009 [47] 

718,687 patients 

(146,394 HCV-infected cohort; 

572,293 HCV-uninfected cohort) 

617 pancreatic adenocarcinoma detected 

(140 in HCV infected patients; 

477 in HCV uninfected subjects) 

HCV-uninfected and 

HCV-infected subjects matched by 

age (±1 year) and sex 

Yes Yes No 

Woo SM, et al., 

2013 [49] 

753/3,012 Age (±5 years) and sex Yes No Yes 

Yes: determined; No: not determined 

Table 3a. Characteristics of available studies, not reported in English, designed to assess the association between HBV and/or HCV infection and 

pancreatic adenocarcinoma risk. 

Study Title Characteristics Study conclusion 

Ma W, et al., 2009 [50] 
Chinese J Clin Oncol 

Association between hepatitis B virus 
infection and pancreatic cancer 

Full-text in Chinese A possible association might exist 
between HBV infection and 

pancreatic cancer 

Hong SG, et al., 2010 [51] 
The Korean J Hepatology 

The relationship between hepatitis B virus 
infection and the incidence of pancreatic 

cancer: a retrospective case-control study 

Full-text in Korean No significant association between 
HBsAg or anti-HCV positivity and 

pancreatic cancer 

Xu P, et al., 2011 [52] 
Cancer (Chinese J) 

Risk factors for pancreatic cancer: a case-
control study 

Full-text in Chinese No significant association between 
HBsAg or anti-HCV positivity and 

pancreatic cancer 

 
Table 3b. Characteristics of available publications, reported in English, designed to assess the association between HBV and/or HCV infection and 

pancreatic adenocarcinoma risk with not sufficient data or not reported as full-text. 

Study  Title Characteristics Study conclusion 

Zhu F, et al., 2011 [48] 
Asian Pacific J Cancer Prev 

Chronic hepatitis virus infection and 
pancreatic cancer: a case-control study in 

Southern China 

Data concerning number of 
HCV infected patients in case 
group and in control group 
were not described in detail 

Higher prevalence of anti-HCV 
antibodies detected in pancreatic 

cancer patients 

Tang J, et al., 2009 [53] 
Hepatology 

Is previous exposure to hepatitis B a risk 
factor for pancreatic cancer? 

Abstract No increased risk of pancreatic 
cancer in patients with previous 

exposure to HBV 

Chang YT, et al., 2009 [54] 
Pancreatology 

Chronic hepatitis B virus and hepatitis C 
virus infection are not associated with 

pancreatic cancer in Taiwan. A high 
endemic area 

Abstract No significant association between 
HBsAg or anti-HCV positivity and 

pancreatic cancer 

Berrington de Gonzales A, et al., 2008 
[55] 
Cancer Epidemiol Biomarkers Prev 

Pancreatic cancer and factors associated 
with the insulin resistance syndrome in the 

Korean cancer prevention study 

HBsAg status was available 
only in a subset (32%) of study 

population 

No significant association between 
HBsAg status and pancreatic 

cancer risk 

Table 4. Characteristics of available meta-analyses evaluating the association between HBV/HCV infection and pancreatic adenocarcinoma risk. 

Study Title Number of studies considered Adjustment for 

Diabetes Alcohol Cigarette 

Wang Y, et al., 
2012 [56] 

Hepatitis B virus status and the risk of 
pancreatic cancer: a meta-analysis 

9 studies No No No 

Luo G. et al., 
2013 [57] 

HBV infection increases the risk of pancreatic 
cancer: a meta-analysis 

9 studies Yes Yes Yes 

Li L, et al., 
2013 [58] 

Chronic Hepatitis B virus infection and risk of 
pancreatic cancer: a meta-analysis 

8 studies Yes Yes Yes 

Fiorino S, et al., 
2013 [59] 

Association between hepatitis B or hepatitis C 
virus infection and risk of pancreatic 

adenocarcinoma development: a systematic 
review and meta-analysis 

• 5 studies available for assessment of 
HBV infection and pancreatic 
adenocarcinoma risk 

• 3 studies available for assessment of HCV 
infection and pancreatic adenocarcinoma 
risk 

Yes Yes Yes 

Yes: determined; No: not determined 
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hepatotropic viruses in pancreatic adenocarcinoma 

initiation and progression as well as they may 

contribute to develop a new field of study. 

Nevertheless, several questions and uncertain 

points, requiring a better definition and 

explanation, remain. In particular, the following 

problems have to be underlined. 

a) Available studies, concerning this topic, are still 

few, heterogeneous in design, and, in some cases, 

underpowered. 

b) Nearly all researches have been performed in 

Asian populations and, in particular, in China, where 

viral liver infections are more prevalent. To date, no 

studies have been carried out in Europe and in 

Africa, whereas only two trials have been 

accomplished in Northern America (USA) [43, 47]. 

Therefore, the validity of the available researches 

and meta-analyses is limited to Asian peoples and it 

may be erroneous to extend their results to non 

Asian peoples. 

c) Concerning HBV infection, it should be 

considered that in high HBV endemic regions 

worldwide, such as China and Taiwan, HBsAg 

prevalence is about 8%, whereas in low HBV 

endemic countries [60], including USA or Northern 

Europe, global HBsAg prevalence is less than 2% in 

general population [61]. In these areas, most of 

subjects with a previous contact with HBV have a 

serum profile characterized by absence of HBsAg 

and by presence of HBcAb with or without HBsAb. 

Therefore, these individuals present two different 

types of serum HBV antigen/antibody markers, 

including HBsAg-/HBcAb+/HBsAb- or HBsAg-

/HBcAb+/HBsAb+ patterns. In the past these 

profiles have been considered as signs of complete 

recovery from a past exposure to HBV infection 

without or with natural immunity. Recently, 

progressive advancement in molecular biology and 

introduction of highly sensitive techniques for HBV 

genotyping allowed us to understand that this virus 

is able to persist and replicate at low level also in 

individuals with or without presence of serum 

HBcAb and/or HBsAb. In these HBsAg negative 

subjects, HBV-DNA is detectable in hepatic tissue, 

although it may be absent in serum. This condition 

is defined as “occult” HBV infection [62]. This term 

underlines the circumstance that this micro-

organism has not been completely eradicated, but it 

persists in the infected host. The biological and 

clinical significance of this serum and tissue pattern 

“in vivo” is uncertain and it has not yet been 

definitively understood. Therefore, presence of both 

antigen/antibody profiles (HBsAg-/HBcAb+/HBsAb- 

and HBsAg-/HBcAb+/HBsAb+) might be associated 

with a significant increased probability to develop 

pancreatic cancer, even if both viral profiles would 

Table 4. Continues. 

Study Main conclusion Limits 

Wang Y, et al., 
2012 [56] 

• Increase in pancreatic adenocarcinoma risk in chronic or inactive 
HBsAg carriers in comparison with subjects without previous 
exposure to HBV infection: OR=1.60 ( 95% CI: 1.26-2.05) 

• Increase in pancreatic adenocarcinoma risk in HBcAb positive, but 
HBsAb negative patients in comparison with controls: OR=1.76 (95% 
CI: 1.05-2.93) 

• No adjustment for smoking status, alcohol use and 
diabetes 

• Small number of available studies, nearly all 
performed in Asian populations 

• Substantial variation by different geographical area in 
serum prevalence of HBV antigens/ antibodies and 
genotypes 

Luo G. et al., 
2013 [57] 

• Increase in pancreatic adenocarcinoma risk in subgroup of HBV 
chronic carriers versus subgroup of subjects never exposed to HBV: 
RR=3.83 (95%CI: 1.76-8.36) 

• Increase in pancreatic adenocarcinoma risk in subgroup of patients 
with active HBV infection versus subgroup of subjects never exposed 
to HBV: RR=1.92 (95%CI: 1.06-1.87) 

• Increase in pancreatic adenocarcinoma risk in subgroup of patients 
with past exposure to HBV versus subgroup of subjects never 
exposed to HBV: RR=1.41 (95%CI: 1.06-1.87) 

• Small number of available studies, nearly all 
performed in Asian populations 

• Substantial variation by different geographical area in 
serum prevalence of HBV antigens/ antibodies and 
genotypes 

Li L, et al., 
2013 [58] 

• Increase in pancreatic adenocarcinoma risk in patients with chronic 
HBV infection versus individuals without HBV infection: OR=1.403 ( 
95% CI: 1.139-1.729) 

• Small number of available studies, nearly all 
performed in Asian population 

• Assessment of association between pancreatic 
adenocarcinoma risk and HBV infection without 
distinction among HBV patterns 

• Substantial variation by different geographical area in 
serum prevalence of HBV antigens/ antibodies and 
genotypes 

Fiorino S, et al., 
2013 [59] 

• Increase in pancreatic adenocarcinoma risk in HBsAg positive 
patients in comparison with HBsAg negative individuals: RR=1.18 
(95%CI: 1.04-1.33) 

• No association between HBsAg negative/HBcAb positive/HBsAb 
negative pattern (RR=1.12; 95%CI: 0.78-1.59) as well as HBsAg 
negative/HBcAb positive/HBsAb positive profile (RR=1.30; 95%CI: 
0.93-1.84) and risk of pancreatic adenocarcinoma was observed 

• No statistically significant relationship between anti-HCV positivity 
and pancreatic adenocarcinoma risk, although a borderline value 
was detected in this comparison (RR=1.16; 95%CI: 0.99-1.3) 

• Small number of available studies, nearly all 
performed in Asian populations 

• Substantial variation by different geographical area in 
serum prevalence of HBV/HCV antigens/ antibodies 
and genotypes 
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mark the complete resolution of HBV infection. 

Unfortunately, to date, only 3 studies investigated 

this potential relationship. Therefore, no definitive 

conclusions may be drawn. 

d) It is unclear whether some HBV or HCV 

genotypes may be associated with an increased risk 

of developing pancreatic cancer in comparison to 

different genotypes, according also with difference 

in their geographical distribution. 

e) It has not be definitively explained whether 

some risk factors for pancreatic cancer, such as 

smoking status, history of diabetes and alcohol use, 

in association with HBV and/or HCV infection, may 

increase the risk to develop this type of malignancy. 

Conclusions 

In conclusion, new interesting insights are emerging 

from epidemiological studies, assessing the possible 

relationship between HBV/HCV infection and risk of 

pancreatic cancer development. However, several 

problems and uncertain points remain and they 

have to be accurately investigated and explained. 

Therefore, the planning of well-designed studies, 

focusing on populations of different regions in the 

world and enrolling a larger number of patients, is 

indispensable. This approach may help to establish 

the real impact of both viruses in pancreatic 

carcinogenesis and eventually define pathogenetic 

mechanisms involved in this process. 
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