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Abstract 
 

Background: In patients who are hepatitis B virus (HBV) DNA-positive, but HBV surface antigen 

(HBsAg) -negative, the infection is referred to as occult hepatitis B infection (OBI). Occult HBV 

infection is harmful when other liver diseases are present, and can aggravate liver damage in in 

patients with chronic liver diseases. In human immunodeficiency virus (HIV) infection the 

suppression of viral replication by the immune system might be inactivated, and classical HBV 

infection in OBI patients may occur.  

Health care professionals should be aware of OBI in HIV patients. The routine test for HBV 

infection in Iran is the enzyme-linked immunosorbent assay for the HBV surface antigen (ELISA 

HBsAg); therefore, the aim of this study was to evaluate the prevalence of OBI in Iranian HIV 

patients. 

Methods: This cross-sectional study was conducted in 2012 on sera from all the known and 

accessible HIV patients in Jahrom and Fassa, two cities in southern Iran. All samples were tested 

for the HBsAg, HBV core antibody (HBcAb). All the results were analyzed using SPSS. 

Results: Of the 91 patients, seven (7.7%) were HBsAg-positive and forty-five (49.5%) were 

HBcAb-positive. In patients with negative HBsAg (84 patients), 39 (46.4%) were HBcAb positive 

and 53 (63%) were positive for HBV DNA.  

Conclusion: The prevalence of HBV infection is relatively high in HIV patients, and more accurate 

tests than those presently in use should be used for diagnosis. 
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Introduction 
Hepatitis B virus (HBV) infection is prevalent 

worldwide; approximately 350 million individuals 

are infected by this virus and 75% of them live in 

Asia (about 262 million patients) (1, 2). 

Liver cirrhosis, liver failure, and hepatic 

adenocarcinoma are three significant complications 

of chronic HBV infection (2-4).  

In addition, patients with chronic HBV are the main 

carriers of infection in communities (5). 

 

 
The incidence of HBV infection by blood 

transfusion has been reduced over the last four 

decades (6); however, it has been shown that 

transmission can occur via blood components 

negative for the HBV surface antigen (HBsAg), and 

HBV remains the most commonly transmitted viral 

infection by transfusion (7-9). In patients who are 

HBV DNA-positive, but HBsAg, the infection is 

referred to as occult hepatitis B infection (OBI) (10). 

In these patients the molecular basis of OBI is 
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due to strong suppression of viral replication activity 

and gene expression. In addition, other influences 

such as host immune responses, co-infection with 

other infectious agents, and epigenetic factors may 

contribute to HBV inhibition (11, 12).  

In some OBI patients, serum HBV DNA levels are 

similar to those with serologically-positive HBV 

infections. In these patients, because HBsAg is 

negative "false OBI" should be considered. In these 

patients HBV variants with mutations in the S gene 

are usually the cause of the negative serology (10).  

OBI itself is harmless, but when other liver diseases 

such as fibrosis or other viral hepatitis infections are 

present, the virus might aggravate the course of liver 

damage. In addition, in patients with chronic liver 

disease, OBI might contribute to progression of liver 

fibrosis and hepatocellular carcinoma (HCC) (13-15). 

Although in 50% of HBV infections the route of 

virus entry is not known, one important route for 

HBV transmission is shared injections (16, 17); 

therefore, Intravenous drug abusers (IDU) are at high 

risk for HBV infection. In Iran the main route for 

HIV, HCV, and HBV infections is reported to be 

shared injections (18). 

In some clinical conditions, including HIV 

infection, the state of forceful suppression of viral 

replication by the immune system might be inhibited, 

and classical HBV infection may develop, often with 

a severe clinical course (5, 19, 20).  

In addition, in HIV patients, T and B lymphocyte 

abnormalities can cause increased susceptibility to 

infections. Therefore, susceptibility to HBV is 

increased in HIV-positive patients due to impaired T 

and B cell immunity responses, and the likelihood of 

chronic HBV infection is increased in these patients 

(21). 

Currently, effective anti-HIV drugs are available 

that prevent disease progression; however, HBV 

infection remains an important cause of morbidity 

and mortality in HIV patients (3). 

In light of this information, it is predicted that the 

rate of HBV infection in HIV patients should be 

high. It has been demonstrated that the HBsAg test 

is not a sufficiently-sensitive diagnostic test for HBV 

infection. Azadmanesh et al. showed that HBV core 

antibody (HBcAb) is positive in about 21% of the 

Iranian HIV patients who tested negative for the 

HBsAg (1).  

In Iran the mean frequency of HBV infection in the 

community is estimated to be about 2% (3) but the 

prevalence of HBV infection differs in different 

community sub-groups (22). 

We should be aware of HBV infection in HIV 

patients. The routine test for HBV infection in Iran is 

the ELISA HBsAg test. Because the actual HBV 

infection rate is not known in Iranian HIV patients, 

we conducted this study in Jahrom and Fassa, two 

cities in southern Iran, to determine the actual HBV 

infection rate in Iranian HIV patients by evaluating 

HBV DNA and HBcAb. 

 

Materials and Methods 
This cross-sectional study was conducted in 2012 on 

all of the known and accessible HIV patients who had 

attended the health centers for routine periodic 

laboratory tests in Jahrom and Fassa, two cities in 

southern Iran.  

This study complies with current ethical 

considerations and conforms to the ethical guidelines 

of the 1975 Declaration of Helsinki. The proposal of 

the study was read and approved by the ethical 

committee of Jahrom University of Medical 

Sciences. 

Ninety-one HIV-positive were evaluated. After 

receiving informed consent, five cc’s of blood were 

obtained from each patient and coded. Sera were then 

isolated and stored at -20 C until analyzed.  

All sera were tested for HBsAg by ELISA (Radim, 

Italy), and the results were categorized as positive or 

negative using the manufacturer's guidelines. The 

samples were then analyzed for HBcAb by ELISA, 

and HBV DNA by nested PCR. Results were 

analyzed using SPSS. 

 

Results 
Ninety-one HIV patients were enrolled in the study. 

Their ages ranged from three to 55 years and their 

mean age was 34.3 ± 9.8 years. Six patients (6.5%) 

were less than 20 and four (4.4%) were less than 10 

years of age. Sixty-nine patients (75.8%) were male 

and 22 (24.2%) were female. 

Eighty-four patients (92.3%) were HBsAg-

negative and seven (7.7%) were HBsAg-positive. 

Forty-five patients (49.5%) were HBcAb-positive. 

Fifty-three patients (58.7%) were positive for HBV 

DNA. (Fig. 1). 
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Fig. 1. HBsAg, HBcAb and HBV DNA in HIV positive patients. 

 

 
Fig. 2. HBcAb and HBV DNA positivity in HBsAg-negative patients. 

In patients who were HBsAg-negative and 

HBcAb-positive, seven (17%) were negative for 

HBV DNA by nested PCR (Table 1).   

Based on the results shown in Table 1, if we 

consider HBV DNA by nested PCR as the gold 

standard for diagnosis of HBV infection, the 

sensitivity and specificity of the HBcAb test for the 

diagnosis of OBI are 69.8 and 82%, respectively. 

Table 1. HBcAb serology and PCR results in HIV infected patients  

Test 
HBcAb 

positive 

HBcAb 

negative 
Total 

HBV DNA 

positive 

37 

(69.8%) 

16 

(30.2%) 

53 

(58.2%) 

HBV DNA 

negative 

8 

(21.1%) 

30 

(78.9%) 

38 

(41.8%) 

Total 
45 

(49.5%) 

46 

(50.5%) 

91 

(100%) 

Discussion  

In Iran about 1.5 million people are infected with 

HBV and it is estimated that 15 to 40 percent of 

them may develop HCC (23). 

In a study conducted by Merat et al. in Iran, the 

prevalences of HBsAg and HBcAb in the general 

population were estimated to be 2.6 and 16.4%, 

respectively (24). The prevalence of HBV infection 

differs between populations with different risk 

factors; for example, in intravenous drug abusers in 

Iran, the reported prevalence of chronic HBV 

infection ranged from 1.5 to 3.7% (25). 

HBV co-infection may exacerbate symptoms in 

HIV patients; therefore, evaluation of this group is 

important. Patients with OBI are negative on the 

routine serologic HBsAg test, and this may cause 

misdiagnoses; therefore, the more sensitive 

HBcAb and HBV PCR tests should be used to 

better evaluate these patients. In our study 92.3% 

of the HIV patients were HBsAg-negative, similar 

to the result reported by Gupta et al. in India, in 

which 92.7% of HIV patients were HBsAg-

negative (26). Also, in the Gupta et al study, 

45.3% of patients with negative HBsAg were 

HBV DNA-positive (26), compared with 63% in 

our study. It should be noted that in our study all 

the HIV patients were analyzed by nested PCR, 

while in the Gupta study only 53 of 776 HBsAg-

negative patients were tested.   

In a study conducted by Azadmanesh in Iran, 22 

of 106 HIV patients (20.75%) were HBcAb-

positive but HBsAg- and HBsAb- negative (1). 

In another study by Santos et al., 68% of HIV 

patients were positive for HBcAb (27), greater 

than the 49.5% we observed in our study. In the 

Santos et al. study, 20% of the HBcAb-positive 

samples were positive for HBV DNA, less than 

the 82% observed in our study. These differences 

may be due to lower sensitivity of the HBcAb test 

or higher sensitivity of the nested PCR in our 

study. The result of our study is similar to the 

Frinhaber et al. study in Africa, in which 88.4% of 
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HBcAb-positive patients were HBV DNA-

positive (4).  

It is known that patients with OBI may be 

seronegative for HBs and/or HBc antibodies (28); 

therefore, analyses for HBV DNA from blood 

and/or liver samples by PCR should be the gold 

standard for OBI diagnosis (10).  

The sensitivity of the HBcAb test in our study 

was only 49.5%: however, this test is less costly 

than PCR and can be used to screen HBsAg-

negative HIV patients to diagnose OBI. Occult 

HBV infection is a possible contributor to the 

development of HCC and liver fibrosis in HIV 

patients with chronic liver diseases.  

Decreasing the carrier pool is the best program 

for reducing the rate of HBV infection (23). This 

aim could be achieved by vaccination programs. 

but more accurate evaluations for the prevalence 

of HBV infection than are currently in use are

needed (29). 

To accurately diagnose chronic HBV infections, 

more sensitive diagnostic tests than those 

currently in use are needed. 

In addition, OBI should be considered in HIV 

patients. However, further studies are necessary to 

evaluate the cost-effectiveness and usefulness of 

OBI management in HIV patients. 
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