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Abstract
Background: HIV, HBVand HCV is major public health concerns. Because of shared routes of
transmission, HIV-HCV coinfection and HIV-HBV coinfection are common. HIV-positive individuals
are at risk of coinfection with HBV and HCV infections. The prevalence rates of coinfection with
HBV and HCV in HIV-patients have been variable worldwide depending on the geographic regions,
and the type of exposure.
Aim: This study aimed to examine HBV and HCV coinfection serologically and determine the
shared and significant factors in the coinfection of HIV-positive patients.
Methods: This descriptive, cross-sectional study was carried out on 391 HIV-positive patients
including 358 males and 33 females in Lorestan province, west Iran, to survey coinfection with
HBsAg and anti-HCV. The retrospective demographic data of the subjects was collected and the
patients' serums were analyzed by ELISA kits including HBsAg and anti-HCV. The collected data
was analyzed with SPSS software (15) and Chi-square. Fisher's exact test with 5% error intervals
was used to measure the correlation of variables and infection rates.
Results: The results of the study indicated that the prevalence of coinfection in HIV-positive
patients with hepatitis viruses was 94.4% (370 in 391), out of whom 57 (14.5%) cases were HBsAg
positive, 282 (72%) cases were anti-HCV positive, and 31 (7.9%) cases were both HBsAg and antiHCV positive.
Conclusion: There was a significant correlation between coinfection with HCV and HBV and/or
both among HIV-positive patients depending on different variables including sex, age, occupation,
marital status, exposure to risk factors.(p < 0.001).
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Background
Human immunodeficiency virus (HIV), hepatitis B virus
(HBV), and hepatitis C virus (HCV) are major public
health concerns. Because of shared routes of transmission,
HIV-HCV coinfection and HIV-HBV coinfection and/or
both are common [1,2]. HIV-positive individuals are at
risk of coinfection with HBV and HCV and/or both infections [3]. Coinfections of HBV and HCV with HIV have
been associated with reduced survival, with an increased
risk of progression to severe liver diseases and an
increased risk of hepatotoxicity associated with antiretroviral therapy [1]. Worldwide, HIV is responsible for 38.6
million infections as estimated at the end of 2005 while
HBV and HCV account for around 400 million and 170
million chronic infections, respectively. Moreover, among
the HIV infected patients, 2-4 million are estimated to
have chronic HBV coinfection while 4-5 million are coinfected with HCV [4]. An estimated one-third of the deaths
in HIV patients are directly or indirectly related to liver
diseases [5]. The prevalence rates of coinfection with HBV
and HCV in HIV patients have been variable worldwide
depending on the geographic regions, risk groups and the
type of exposure involved which may be different not only
from country to country, but also in different regions of
the same country [6-8]. This study aimed to examine HBV
and HCV coinfection in HIV-positive patients in Lorestan
province, west Iran, serologically in order to recognize the
prevalence rates of coinfection with these viruses in HIVpositive patients and the involving factors so that the
results could increase clinical information in order to
assess and treat the infections.

Methods
This study aimed to examine HBV and HCV coinfection in
HIV-positive patients in Lorestan province in Iran serologically in order to recognize the prevalence rates of coinfection with these viruses in HIV-positive patients and the
involving factors so that the results could increase clinical
information in order to assess and treat the infections.
Study population
This descriptive, cross-sectional study from January 2007
to January 2008 was carried out on 391 HIV-positive
patients including 358 males and 33 females in Lorestan
province which is located in west Iran.
Sampling
In this study, the serum samples from confirmed HIV-positive patients were measured by commercially available
Enzyme Linked Immunosorbent Assay (ELISA) kits for the
presence of HBsAg (Dialups, USA) and anti-HCV antibodies (Dialups USA, 3rd generation).
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Statistical analysis
The retrospective demographic data of the subjects was
collected and then the data was analyzed using the SPSS
software -15.0 version - and Chi-square and Fisher's exact
test with 5% level of significance was used to measure the
association between the variables and infection rates.

Results
The retrospective demographic data of the subjects
showed that out of the 391 HIV-positive patients, 358
(91.6%) and 33 (8.4%) were males and females, respectively. Overall, the prevalence rates of coinfection of
HBsAg and anti-HCV antibodies and both HBsAg and
anti-HCV in HIV-positive patients were 282 (72%), 57
(14.5%) and 31(7.9%), respectively. (Table 1) The rate of
the total HBsAg coinfection was 14.5% (57 in 391) in
HIV-positive patients. Among the males, HIV/HBV coinfection was seen in 40 (11.2%) out of the 391 patients
while among the females, HIV/HBV coinfection was
observed in 17 (4.3%) out of the 391 patients. The rate of
the total HCV coinfection was 72% (282 in 391) in HIVpositive patients. Among the males, HIV/HCV coinfection
was seen in 274 (70%) out of the 391 patients while
among the females, HIV/HCV coinfection was found in 8
(2%) out of the 391 patients. The rate of both HBV/HCV
coinfections was 7.9% (31 in 391) in HIV-positive
patients. Among the male HIV-positive patients, HBV/
HCV coinfections were seen in 24 (6.1%) out of 391 while
among the female HIV-positive patients, HBV/HCV coinfections were found in 7 (1.7%) out of 391. In addition,
the following results from chi-square tests were obtained
by investigating various variables including age, sex, occupation, marital status, and exposure to risk factors in HIVpositive patients:
Age
There was a significant relationship between age and condition of infection with HBV and HCV in HIV-positive
patients (p = 0.0013) so that the infection rate with only
HCV in HIV-positive patients under 40 was clearly more
than those in other age groups (77.2% in patients under
30 and 74.2% in patients between 31-50), but for HIV it
was less than the rates in other age groups (12.9% in
patients under 30 and 13.2% in 31-50 age range), and
finally HBV/HCV coinfections rate in the age groups of
HIV-positive patients under 40 and above 60 was less than
the rates in other groups (5.7% in patients under 30, and
8.9% in the patients of 31-50).
Sex
Regarding gender, there was a significant relationship (p <
0.001), namely the infection with only HCV in HIV-positive men was more than the infection in HIV-positive
women (69% and 24.3%, respectively) and the infection
with HBV in HIV-positive female patients was more than
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Table 1: Prevalence rate of HBV & HCV positivity among HIV+ patient

HBsAg+
Variable

N (Percent)

Total

391(100%)

57(14.5%)

358 (91.6%)
33 (8.4%)

40(11.2%)
17(51.5%)

140 (35.8%)
204 (52.1%)
47 (12%)

18(12.9%)
27(13.2%)
12(25.5%)

195 (49.8%)
166 (42.4%)
30 (7.6%)

14(7.2%)
40(24%)
3 (10%)

202 (51.6%)
11 (2.8%)
12 (3%)
56 (14.3%)
5 (1.2%)
105 (26.8%)

12 (5.9%)
4 (3.4%)
0 (0%)
6 (10.7%)
2 (40%)
33(31.5%)

221 (56.5%)
63 (16.1%)
42)10.7%)
3 (0.7%)
32 (8.1%)
4 (1%)
12 (3%)
10 (2.5%)
4 (1%)

16 (7.2%)
8 (12.7%)
6 (14.3%)
1) 33.3%)
16 (50%)
4 (100%)
3 (25%)
2 (20%)
1 (25%)

Sex
Male
Female
Age
≤ 30
31-50
≥ 50
Marital status
Single
Married
Other
Risk Factor
IDU
Sexual
Transfusion
Sex & IDU
Pregnant
Other
Occupation
Unemployed
Self employed
Worker
Employee
housewife
Farmer
Student
Driver
Other

N

Anti-HCV+
P

N

Double Positive
P

N

282 (72%)
<0.001

31 (7.9%)
<0.001

274(76.5%)
8 (24.3%)
0.013

<0.001
24 (6.7%)
7 (21.2%)

<0.001
108 (77.2%)
151 (74%)
23 (48.9%)

<0.001

<0.001
8 (5.7%)
18 (8.9%)
5 (10.6%)

<0.001
160 (82%)
99 (59.7%)
23 (76.7%)

<0.001

<0.001
11(5.7%)
18 (10.6%)
2 (6.7%)

<0.001
172 (85.2%)
3 (27.3%)
12 (100%)
36 (64.3%)
0 (0%)
59 (56.2%)

<0.001

<0.001
8 (3.1%)
1 (9%)
0 (0%)
13(23.2%)
0 (0%)
9 (8.6%)

<0.001
174 (78.7%)
47 (74.6%)
33 (78.6%)
2 (66.7%)
8) 25%)
0 (0%)
9 (75%)
6 (60%)
3 (75%)

P

<0.001
15 (6.8%)
4 (6.3%)
3 (7.2%)
0) 0%)
7 (21.9%)
0 (0%)
0 (0%)
20 (20%)
0 (0%)

HBsAg: HBV surface antigen, anti-HCV: antibody against HCV, N: number of patients, p: p-value, IDU: Injection drugs users

that in HIV-positive male patients (51.5% vs. 11.2%), and
finally HBV/HCV coinfections in HIV-positive women
exceeded that for HIV-positive male patients (21.2% and
6.7%, respectively).
Occupation
A significant relationship was found between occupation
of HBV/HCV coinfections of HIV-positive patients (p <
0.001) so that the most infection with only HCV was in
unemployed patients (78.7%) while farmers and ranchers
(100%) and housewives (50%) suffered from the most
infection with only HBV, and the most HBV/HCV coinfection was for housewives (21.9%).
Marital status
Marital status was found to be a significant factor (p <
0.001) so that the infection with only HCV in single HIVpositive patients was more than that in married HIV-pos-

itive patients (82% and 59.7%, respectively). Moreover,
the infection with only HBV in married HIV-positive
patients was more than that in single HIV-positive
patients (24% vs. 7.2%), and HBV/HCV coinfections rate
in married HIV-positive patients was more than that for
single HIV-positive patients (10.6% vs. 5.7%).
Risk factors
A significant relationship was found between type of
exposure to risk factors and condition of infection of HCV
and HBV (p < 0.001), namely the rates of infection with
only HCV in patients with blood transfusion and addiction to drug injection history being 100% and 85.2%,
respectively were precisely more than those for other risk
factors while the infection rate with only HBV in pregnancy (40%) and in having infected family member(s)
(31.5%) was more than those for other factors. Moreover,
and HBV/HCV coinfections rates in patients with suspi-
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cious sexual relationships and addiction to drug injection
(Sex & IDU) were more than those for other risk factors
(23.2%).

Discussion
The primary purpose of the present study was to estimate
the prevalence rate of HBV/HCV co-infection in HIV-positive patients in Lorestan province in Iran. Therefore, the
study considered the common belief that most of HBV/
HCV coinfections in HIV-positive patients are due to the
shared routes of transmission of the viruses. So, the study
showed some similarities and differences in the prevalence rates of HBV/HCV co-infection in HIV-positive
patients in comparison to the studies carried out in our
country, Iran, and in other developing and developed
countries. They could be attributed to the epidemiologic
conditions of the viruses that depend on various factors
including the overlapping degree of risk factors in order to
get infected with these viruses. In the US and Europe, HIV/
HBV co-infection was reported to be 6 to 14% while
reports for HIV/HCV varied in the range of 25 to 50%
[9,10]. In a similar study carried out in Ahvaz - South Iran,
the co-infection rates of HBV, HCV, and HBV/HCV in
HIV-positive patients were found to be 44, 74, and 20%,
respectively [11], and in our study the rates were 14.5%
for HIV-HBV, 72% for HIV-HCV, and 7.9% for HBV/HCV
coinfections. In another study performed on 150 HIVpositive patients in a private clinic in Tehran - the capital
of Iran, HBV and HCV coinfection rates were 9.4 and
68%, respectively [12]. The results of a study in Nigeria
conducted on 1779 HIV-positive patients revealed that
the rates for HBsAg, HCV, and HBV/HCV coinfections
were 11.9, 4.8, and 1%, respectively [13]. Moreover, in
India, a study showed that the prevalence rate of HBsAg in
HIV-positive patients was 3.4% while the rate for HCV-Ab
was reported to be 0% [14]. Or in a similar study in northern India on 620 HIV-positive patients, the rate for HBV
was 2.25%, for HCV 1.6%, and for both HBV/HCV coinfections it was less than 1% [15]. In Brazil the results of a
study showed the rates of 6.4 and 5% for HBsAb and
HCV-Ab coinfection in HIV-positive patients [16]. Also
various reports of the prevalence rates of these viruses in
HIV-positive patients exist [17-19]. The higher prevalence
rate of HCV in HIV-positive patients in comparison to the
rate for HBV in HIV-positive patients could be considered
as noticeable and it could be attributed to diverse factors
particularly lack of vaccines for HCV contrary to the existence of vaccines for HBV. Also, sexual transmission of this
virus is lower in comparison to HBV and it is transmitted
mostly via injection (especially in drug addiction) mostly
because of the increasing rate of addiction in Iran [20]. In
a study in Tabriz -west Iran, that investigated HIV/HBV/
HCV co-infections in pregnant women, the prevalence
rates of HBsAg, HCV-Ab, and HIV on 680 blood samples
were 2.5, 1, and 0%, respectively [21]. Or in another study
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investigating the three viruses of HIV, HBV, and HCV on
2167 blood samples taken from blood donors, the rates
for HBV, HCV, and HIV were 4.6%, 2.9%, and 0. 6%,
respectively [22]. Many studies have been conducted in
this realm [23], all showing high rates for the viruses in
HIV-positive patients due to the above-mentioned factors.
Some patients are currently infected with the three viruses
of HIV, HBV, and HCV due to their shared risk factors.
Consequently, coinfection with the three viruses will
increase the risk of cirrhosis, liver deficiency, and mortalities in comparison to when a person is infected with only
one of these viruses. Therefore, diagnosing HBV and HCV
in HIV-positive patients is vital in order to take care of
them and allot resources in health plans so that all HIVpositive patients have to be tested for both HVB and HCV
[24,25].

Abbreviations
HBV: Hepatitis B Virus; HCV: Hepatitis C Virus; HIV:
Human Immunodeficiency Virus; ELISA: Enzyme-Linked
Immunosorbent Assay; HBsAg: Hepatitis B surface antigen; Anti-HCV: Antibody Hepatitis C Virus.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions
MM and GHT participated in the design and conducted
the majority of the experiments in the study and helped to
draft the manuscript, ASH contributed to the interpretation of the findings and revised the manuscript. EGH
obtained and organized the clinical samples from HIV
positive, FE performed analyses of data, HB carried out
ELISA test, and YP performed wrote and editing the manuscript. All authors read and approved the final manuscript.

Acknowledgements
Authors would like to thank H. Mokhayeri and S. Bajelan (the Diseases
Control and Prevention Department of the Health Deputy, Lorestan University of Medical Sciences, Khoram Abad, Iran) for their sincere help on
collecting the epidemiologic data and their collaboration and generous support on the present work.

References
1.
2.
3.

4.

Leeratanapetch N, Suseangrut W: Hepatitis B Virus and Hepatitis C Virus Co-Infection with HIV Patients at Khon Kaen
Hospital. Khon Kaen Hospital Medical Journal 2008, 32:229-238.
Modi AA, Feld JJ: Viral hepatitis and HIV in Africa. AIDS Rev
2007, 9:25-39.
Forbi JC, Gabadi S, Alabi R, Iperepolu HO, Pam CR, Entonu PE,
Agwale SM: The role of triple infection with hepatitis B virus,
hepatitis C virus, and human immunodeficiency virus (HIV)
type-1 on CD4+ lymphocyte levels in the highly HIV infected
population of North-Central Nigeria. Mem Inst Oswaldo Cruz,
Rio de Janeiro 2007, 102:1-3.
2006 Report on the Global AIDS Epidemic
[http://
www.unaids.org/en/HIV_data/2006GlobalReport/default.asp]

Page 4 of 5
(page number not for citation purposes)

Virology Journal 2009, 6:202

5.
6.

7.
8.
9.
10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.
21.

22.

23.

24.

25.

Kumarasamy N, Vallabhaneni S, Flanigan TP, Mayer KH, Solomon S:
Clinical profile le of HIV in India. Indian J Med Res 2005,
121:377-394.
Jindal N, Arora U, Singh K: Prevalence of Human Immunodeficiency Virus, HBV, HCV in Three Groups of Populations at
High Risk of HIV Infection in Amristar, Northern India. Jpn J
Infect Dis 2008, 61:79-81.
Alter MJ: Epidemiology of viral hepatitis and HIV co-infection.
J Hepatol 2006, 44:6-9.
Rockstroh JK: Management of hepatitis B and C in HIV coinfected patients. J Acquir Immune Defi c Syndr 2003, 34:59-65.
Dodig M, Tavill AS: Hepatitis C and human immunodeficiency
virus coinfections. J Clin Gastroenterol 2001, 33:367-374.
Tien PC: Management and treatment of hepatitis C virus
infection in HIV-infected adults: recommendations from the
Veterans Affairs Hepatitis C Resource Center Program and
National Hepatitis C Program Office. Am J Gastroenterol 2005,
100:2338-54.
Alavi SM, Etemadi A: HIV/HBV, HIV/HCV AND HIV/HTLV-1
CO Infection among Injection Drug User Patients Hospitalized at the Infectious disease ward of training Hospital in
Iran. Pak J Med Sci 2007, 23:510-13.
Ramezani A, Mohraz M, Gachkar L: Epidemiologic Situation of
Human Immunodeficiency Virus (HIV/AIDS Patients) in a
Private Clinic in Tehran, Iran. Archives of Iranian Medicine 2006,
9:315-18.
Otegbayo JA, Taiwo BO, Akingbola TS, Odaibo GN, Adedapo KS,
Penugonda S, Adewole IF, Olaleye DO, Murphy R, Kanki P: Prevalence of hepatitis B and C seropositivity in a Nigerian cohort
of HIV-infected patients. Annals of Hepatology 2008, 7:152-6.
Mahajan A, Tandon VR, Verma S, Singh JB, Sharma M: Prevalence of
Tuberculosis, Hepatitis B, Hepatitis C and Syphilis Co-infections among HIV/AIDS Patients. Indian Journal of Medical Microbiology 2008, 26:196-207.
Tripathi AK, Khanna M, Gupta N, Chandra M: Low Prevalence of
Hepatitis B Virus and Hepatitis C Virus Co-infection in
Patients with Human Immunodeficiency Virus in Northern
India. JAPI 2007, 55:429-31.
Silva W, Braga M, Castilho M, Cristina I, Santos VD, Antônio M, et al.:
Low prevalence of hepatitis B virus, hepatitis D virus and
hepatitis C virus among patients with human immunodeficiency virus or acquired immunodeficiency syndrome in the
Brazilian Amazon basin. Revista da Sociedade Brasileira de Medicina
Tropical 2006, 39:519-522.
Dimitrakopoulos A, Takou A, Haida A, Molangeli S, Gialeraki A, Kordossis T: The prevalence of hepatitis B and C in HIV-positive
Greek patients: Relationship to survival of deceased AIDS
patients. The Journal of Infection 2000, 40:127-131.
Lincoln D, Petoumenos K, Dore GJ: HIV/HBV and HIV/HCV
coinfection and outcomes following highly active antiretroviral therapy. HIV Medicine 2003, 4:241-249.
Pavan MHP, Aoki FH, Monteiro DT, Gonçalves NSL, Escanhoela CAF,
Gonçalves Junior FL: Viral hepatitis in Patients infected with
human immunodeficiency virus. Brazilian Journal of Infectious Diseases 2003, 7:253-261.
Alter MJ: Prevention of spread of hepatitis C. Hepattology 2002,
36:93-98.
Sahaf F, Tanomand A, Montazem H, Sany AA: Seroprevalence of
Hepatitis C, Hepatitis B and HIV and Co-Infections among
Pregnant Women: A Retrospective Study in 2006 at Malekan City, Iran. Res J Med Sci 2007, 1:138-41.
Luksamijarulkul P, Thammata N, Tiloklurs M: Seroprevalence of
Hepatitis B, Hepatitis C and HIV among Blood Donors, Phitsanulok regional Blood center, Thailand. SOUTHEAST ASIAN J
TROP MED PUBLIC HEALTH 2002, 33:272-9.
Mumtaz M, Rehman M, Muzaffar M, Hassan M, Iqbal W: Frequency
of seropositive blood donors for hepatitis B, C and HIV
viruses in railway hospital Rawalpindi. Pakistan J Med Research
2002, 41:51-4.
Bruno R, Sacchi P, Puoti M, Maiocchi L, Patruno S, Carosi G, Filice G:
Natural history of compensated viral cirrhosis in a cohort of
patients with HIV infection. J Acquir Immune Defic Syndr 2007,
46:297-303.
Salmon-Ceron D, Gouezel P, Delarocque-Astagneau E, Piroth L, Dellamonica P, Marcellin P, et al.: Co-infection HIV-HCV at hospital
in French. Med Mal Inf 2003, 33:78-83.

http://www.virologyj.com/content/6/1/202

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 5 of 5
(page number not for citation purposes)

