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Abstract

Background: The risks of advanced liver disease, cirrhosis, and liver cancer among patients with hepatitis B and C virus co-infection are greater than in patients with
either hepatitis B or hepatitis C virus infection.
Objectives: The present study sought to assess the prevalence of hepatitis C virus infection among individuals with hepatitis B surface antigen (HBsAg) seropositivity in
Mashhad, the largest city in the northeast of Iran.
Methods: This cross-sectional descriptive-analytical study was conducted in 2017 on 284 individuals with HBsAg seropositivity who referred from April 2016 to March 2017
to the Central Diagnostic Laboratory of the Academic Center for Education, Culture, and Research, Mashhad, Iran. Commercially available enzyme-linked immunosor-
bent assay kits were used for detection of hepatitis C virus. Moreover, real-time reverse transcriptase-polymerase chain reaction quantification test was performed for
individuals with hepatitis C virus antibody.
Results: Participants were aged 4 - 89 years. Among them, 158 (55.6%) were male with a mean age of 43.9 ± 14 and 126 (44.4%) were female with a mean age of 40.5 ± 14.1.
Hepatitis C virus antibody was detected only in four individuals (1.41%) and hepatitis C virus RNA (genotype 3) was detected only in one of these individuals with a viral
load of 1000 copies/ml.
Conclusions: Study findings show the low prevalence of hepatitis B and C virus co-infection in Mashhad, Iran.
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1. Background

Hepatitis B virus (HBV) infection is among the most im-
portant health problems in the world, particularly in de-
veloping countries. Each year, it causes one million deaths
worldwide. About 350 million people in the world and
3% of the Iranian population suffer from HBV infection (1).
World Health Organization estimates that about 170 mil-
lion people in the world have hepatitis C virus (HCV) in-
fection (2). HCV is among the most important causes of
chronic liver disease.

HBV and HCV have completely different life cycles. HBV
belongs to a family of hepatotropic DNA virus called the
Hepadnaviridae family, while HCV is categorized in the
hepacivirus genus in the Flaviviridae family (3). Given the
similar transmission routes of HBV and HCV, simultaneous
infection with both viruses is likely. In other words, peo-
ple who are at risk for HBV infection are probably at risk
for HCV infection and may develop HBV/HCV co-infection
(4). HBV and HCV infections can lead to chronic hepatitis
(5). Moreover, HBV/HCV co-infection increases the risk for
fulminant hepatitis, hepatic cirrhosis, and liver cancer (6).

HBV/HCV co-infection is not uncommon (7). Serologic
studies among individuals with hepatitis B surface antigen
(HBsAg) seropositivity, chronic hepatitis, cirrhosis, and

hepatocellular carcinoma show that HBV/HCV co-infection
in Asia and western countries has a prevalence rate of 10%
- 15% (8). The mortality rate of individuals with chronic
HBV infection who are also infected with HCV can reach 10%
(4). Therefore, assessing individuals with HBV infection re-
specting affliction by HCV infection is of great importance.
Our previous studies showed that the prevalence of HBV
and HCV infection among the general population of Mash-
had, northeast of Iran, is 1.39% and 0.42%, respectively (9,
10). To our knowledge, however, there is no published data
regarding HBV/HCV co-infection in this region.

2. Objectives

The present study sought to assess the prevalence of
HCV infection among HBsAg-positive individuals in Mash-
had, the largest city in the northeast of Iran.

3. Patients andMethods

This cross-sectional descriptive-analytical study was
conducted on individuals who referred from April 2016
to March 2017 to the Central Diagnostic Laboratory of
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Razavi Khorasan Branch of the Academic Center for Educa-
tion, Culture, and Research (ACECR), Mashhad, Iran. Based
on the electronic database of the laboratory, 926 HBsAg-
seropositive individuals referred to the laboratory during
this period, for 284 of whom anti-HCV antibody test had
also been performed. HBsAg and anti-HCV antibody tests
had been carried out via commercially available enzyme-
linked immunosorbent assay (ELISA) kits (General Biolog-
icals Corporation, Taiwan). HBV and HCV viral loads had
been assessed respectively through DNA and RNA extrac-
tion from plasma samples using High Pure Viral Nucleic
Acid Kit (Roche Applied Sciences, Mannheim, Germany)
based on the instruction manual of the kit. Real-time poly-
merase chain reaction (PCR) quantification of HBV and
real-time reverse transcriptase-PCR quantification of HCV
had also been done via a Rotor-Gene 6000 (Q) device, us-
ing respectively the artus HBV RG PCR kit (Qiagen GmbH,
Germany) and the artus HCV RG RT-PCR kit (Qiagen GmbH,
Germany) based on the instruction manual of the kits. HCV
genotype had been determined via the HCV Genotype RG
kit (Novin Gene, Iran) and the Rotor-Gene 6000 (Q) device
based on the instruction manual of the kit. The collected
data were analyzed using SPSS software (v. 18.0). This study
was approved by the Research Ethics Committee of ACECR,
Razavi Khorasan Branch (No.96.48.3786).

4. Results

A total of 284 HBsAg-positive individuals with a mean
age of 42.51±14.03 (range:4 - 89) were included in the study.
Among participants, 158 (55.6%) were male and 126 (44.4%)
were female with mean age of 43.9 ± 14 and 40.5 ± 14.1, re-
spectively. Anti-HCV antibody was detected only in four in-
dividuals (1.41%) and HCV RNA was detected only in one of
these individuals with genotype 3 and a viral load of 1000
copies/ml (Table 1).

Table 1. Hepatitis C Virus Viral Load in Individuals With HBV/HCV Co-Infection in
Mashhad, Iran

Number Gender Age HCV Viral Load (Copies/mL)

1 Male 83 Undetectable

2 Male 58 1000

3 Female 40 Undetectable

4 Male 44 Undetectable

5. Discussion

Although the exact prevalence of HBV/HCV co-infection
is unknown, HBV and HCV infections are highly common

among patients with chronic liver disease (11). HBV/HCV co-
infection is not uncommon and it is mostly found in HBV
endemic areas such as Asia, the southern parts of the Sa-
hara, and South America (12, 13). On the other hand, in areas
with HBV infection prevalence less than 1% (such as North-
ern Europe), HBV/HCV co-infection is very rare (14, 15); how-
ever, this condition mostly common among injection drug
users, patients with human immunodeficiency virus, and
patients who need hemodialysis or blood transfusion (16).

In this study, the prevalence of HCV infection among
HBsAg-positive individuals was 1.41%. This rate is much
lower than the rates reported previously in Iran and other
countries. For instance, a study in Iran showed that
the prevalence of anti-HCV antibody among patients with
HBV infection was 12.3% (17). Furthermore, some studies
showed that the rate was 11% (18) and 16% (19) in the United
States, 8% in Portugal (20), and 25% among patients with
cirrhosis and hepatocellular carcinoma in Spain (21). The
main concern respecting HBV/HCV co-infection is the syn-
ergic effects of HBV and HCV infections can result in more
severe liver damage (22, 23). Moreover, some studies re-
ported that HBV/HCV co-infection not only increases the
risk of hepatocellular carcinoma but also is associated with
a higher rate of mortality caused by liver diseases (12, 24).

The rate of anti-HCV seropositivity in the general pop-
ulation is estimated to be 1% - 2% (25). However, due to un-
diagnosed occult HBV infection (which is defined as detec-
tion of the very low level of HBV DNA in an HBsAg seroneg-
ative person), this rate is usually underestimated. Differ-
ent studies showed that due to the decreased activity of
HBV DNA polymerase, the level of HBVDNA is low among
patients with HBV/HCV co-infection (12, 18, 26). HCV infec-
tion not only suppresses HBV DNA but also can contribute
to the seroconversion of hepatitis B envelope antigen or
the clearance of HBsAg (4, 27). A longitudinal follow-up
study showed that annual HBsAg seroconversion among
patients with HBV/HCV co-infection was more than that
in in patients with single HBV infection (2.08% vs. 0.43%)
(28). On the other hand, some studies suggested a recip-
rocal influence for HBV and HCV on each other or even the
dominant effects of HBV (29-32). A study in Japan revealed
the more significant clearance of HCV RNA among patients
with HBV/HCV co-infection compared to patients with HCV
mono-infection (31). Another study in Italy on 103 patients
with HBV/HCV co-infection also showed that the virologi-
cal profiles of patients with HBV/HCV co-infection could be
extremely diverse (33). Indeed, evidence shows that both
viruses can simultaneously inhibit each other; however,
the history of infection can play a significant role in deter-
mining the dominant virus (4, 34). It seems that these mu-
tual interplays of HCV and HBV need to be confirmed by
studies with longer follow-up periods (11).
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5.1. Conclusion

Study findings showed the low prevalence of HBV/HCV
co-infection in Mashhad, Iran. Moreover, the findings high-
light the importance of long-term monitoring of both HBV
and HCV for the purpose of accurate diagnosis and effec-
tive treatment. The roles of innate and acquired immu-
nities in viral replication and clinical outcomes still de-
serve further investigations. Moreover, further studies are
needed to determine the most effective antiviral agents for
the management of HBV/HCV co-infection.
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