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ABSTRACT  
 
The aim of present study was to determine the prevalence rate of Human Immunodeficiency Virus (HIV) co-infection in HBV and HCV ‎positive 

patients. It was also done in order to determine the risk factors of HBV and HCV transmission in Lorestan province. In this cross-sectional 

study (September 2014 to September of 2016), after presenting full details to patients, their written consent was obtained, and at the next 

stage, they were referred to high-risk behavior counseling centers in the city. The centers tried to collect demographic and epidemiological 

information and to determine possible ways of transmission for each patient. Then, the patients were referred to the pathobiology labs 

throughout the city to conduct laboratory supplementary studies. Finally, the obtained findings were analyzed using SPSS software and 

P<0.05 was set as the significant level of differences.Out of a total of 373 patients in this study, 252 of them (67.56%) were male and 121 

(32.44%) were female. In this research, 80.7% of patients (301 patients) were suffering from HBV, 15% (56 patients) from HCV,  and 4.3% 

(16 patients) from HBV/HCV co-infection. In this survey, all the patients were examined regarding HIV infection. The conducted tests indicated 

that there was no patient with HBV/HIV co-infection. On the other hand, in HCV positive patients, 9 patients (16.07 percent) were 

concurrently infected with HIV; in addition, of 16 patients with HBV/HCV co-infection, one patient (6.25 percent) was infected by HIV. In terms 

of risk factors of HBV transmission, it was observed that the most common risk factor waspositive family history (37.85%),  and in those with 

HCV infection, a history of IV drug abuse (36.11%) was the most common risk factor. Taking into consideration the risk factors for HBV and 

HCV infections, education about their transmissionrouts and prevention are emphasized. 
 

 

 

 

INTRODUCTION  

 
Today, catching infections of HIV, HBV, and HCV is considered as one of most important health problems of 

the world. Statistics are indicative that today (2014), approximately 2 billion people have been infected 
worldwide and 240 million are chronic carriers of HBV [1]. In Iran, prevalence rate of hepatitis B in the 

general population has been estimated to be about 2.2 percent based on a study carried out by Salehi-

Vaziri et al in 2016, although the prevalence of the disease has been declined due to conduction of 
vaccination in the recent years [2]. 

 
About 170 million people worldwide have hepatitis C that is about 3 percent of the world's population [3]. 

Currently, this infection is the most common cause of advanced and malignant hepatic disease in many 
countries [4, 5]. The prevalence of HCV infection in Iran is estimated to be 5 to 12 percent based on 

conducted studies, in the other word, about 200-300 thousand of people are infected by HCV in Iran [6]. 
Now, the main way of transmitting hepatitis C is intravenous (IV) drug addiction in developing countries [7]. 

The most common genotypes of hepatitis C virus is different in various parts of the world, the difference is 
because of many factors. However, according to the different studies conducted in various regions of Iran, 

the genotypes of 3a and 1a are the most common genotypes [8-10]. Worldwide, 34 million people are 
infected with HIV. In addition, 14 thousand people are added to this rate everyday who are mostly in 

developing countries [11]. HCV and HBV infections have common source of transmission with HIV 
infection, among which intravenous injection of drugs is the most important one [12, 13]. The conjunction 

of these viral causes has accelerated chronic hepatic disease and has speeded up progress to cirrhosis 
and hepatic cancer [14]. In some studies, simultaneous prevalence of HIV and HCV infections, in blood 

donors has been reported to be 0.02 [15]. On the other hand, prevalence of HIV in positive HCV patients 
has been estimated as 8.4 percent in the studies conducted in United States [16].  

 
In addition to HCV/HIV co-infection, patients with HBV/HIV co-infection also are increasing [14]. In 

available studies, co-infection of HBV in patients with HIV has been reported as about 6.4 to 8% [13, 17]. 
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Recent evidence has shown that HBV is significantly involved in increasing morbidity and mortality in HIV-
positive patients [13]. The results of various studies indicate that the rate of HIV / HBV and HCV / HIV co-

infections is different in different geographical areas [18]. 
 

Therefore, regarding the limited number of studies conducted in this field in Iran [19], and also due to the 
lethal effect of these infections on individuals, high costs of treatment and their destructive social effects, 

the present study was conducted to determine HBV / HIV and HCV / HIV co-infection. It was also done in 
order to determine the risk factors of HBV and HCV transmission in Lorestan province. 

 

MATERIALS AND METHODS 

 

Study area 
 
Lorestan province is located in the southwest of Iran, bordering with the states of Markazi, Hamedan, 

Kermanshah, Khuzestan, Ilam, and Isfahan. The estimated population of Lorestan is 1,754,243. The 
district covers an area of approximately 28,294 km2 [Fig 1]. The province comprises of 11 counties, 29 

districts, and 85 habitations (Source: http://amar.sci.org.ir/index_e.aspx). 
 

Fig. 1: Location of Lorestan province within Iran 

…………………………………………………………………………………………………………………………………………... 
 
Study design and patients 

 
The presentcross-sectional study conducted on all the patients suffering from HCV and HBV visiting 

infectious Clinic in Khorramabad city from September 2014 to September of 2016. And at the next stage, 
they were referred to high-risk behavior counseling centers in the city. The centers tried to collect 

demographic and epidemiological information such as age, sex, and to determine possible ways of 
transmission (history of transfusion of blood and its products, IV drug abuse, risky sexual behaviors, 

needle stick accidents, venesection and tattooing, and unsafe dental and surgical procedures) for each 
patient. Then, the patients were referred to the pathobiology labs throughout the city to conduct laboratory 

supplementary studies.  

 
Laboratory tests 

 

All the samples wereanalyzed using ELISA technique to detect HBS Antigen (Pishtaz Teb Diagnostics, Iran), 

HIV-antibody (Ab) (Wantai, China) and HCV-Ab(Diaplus, Italy). In the present research, the patients whose 
blood serum was positive regarding Hepatitis B virus surface antigen (HBS-Ag) were recognized as 

Hepatitis B infection regardless of the duration and stages of disease. In addition, the patients whose 
blood serum was positive regarding Hepatitis C virus surface antigen were recognized as Hepatitis C 

infection regardless of the duration and stages of disease. In some cases, Molecular confirmatory tests 
were done. The cases with positive serum regarding anti-HIV antibodies were considered as HIV infection 

regardless of the presence or absence of clinical symptoms. Moreover, the confirmatory test was positive 
for all the cases.  

 
Statistical analysis 

 

All statistical analyses were performed using SPSS software for Windows. Univariate analysis using chi-

square or Fisher’s exact tests were done to assessthe association between infection status and associated 
risk factors, and P<0.05 was set as the significant level of differences. 

 

Ethical consideration 

 

Approval of the study protocol was obtained from the Ethical Review Board of Lorestan University of 
Medical Sciences. Written informed consent was obtained from all the study participants or their 

parents/guardians. 
 

http://amar.sci.org.ir/index_e.aspx
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RESULTS 

 
Socio-demographic characteristics of the study participants 

 

Out of a total of 373 patients in this study, 252 of them (67.56%) were male and 121 (32.44%) were 
female. The mean age of the patients was 38.5±12.3 years. The mean age of HBV positive (38.5±13.4 

years) and HCV positive (41.2±9.8 years) patients did not have any significant difference (P-Value=0.342). 
 

Prevalence of HIV, HCV, and HBV infections 

 

In this research, 80.7% of patients (301 patients) were suffering from HBV, 15% (56 patients) from HCV, 
and 4.3% (16 patients) from HCV and HBV co-infection. Of 42 patients (11.26 percent) with Cirrhosis, 36 

patients (9.65%) of them were HBV positive and 6 patients (1.61%) were HCV positive; But this difference 
was not statistically significant (P-Value=0.162). Also, of 4 patients (1.07%) with Hepatocellular carcinoma 

(HCC), 3 of them (0.80%) were HBV positive and 1 patient (0.27%) was HCV positive; This difference was 
not statistically significant (P-Value=0.631). 

 

Prevalence of HIV/HCV, HCV/HBV, and HIV/HCV/HBV Co-infection 

 

In this survey, all the patients were examined regardingHIV infection. In 28 patients (7.51%), testing was 
not possible at the first stage because of insufficient samples; as a result, they were tested again. The 

conducted tests indicated that there was not concurrent HIV infection in HBV positive patients. On the 
other hand, in HCV positive patients, 9 patients (16.07 percent) were concurrently infected with HIV, in 

addition, of 16 patients with HBV/HCV co-infection, one patient (6.25 percent) was infected by HIV. 
 

Risk behaviors associated with HBV, HCV and HIV 

  
All the patients with HIV infection in this study mentioned the history of IV drug abuse, and three of them 

mentioned multiple unsafe sexual relationships in addition to the history of IV drug abuse. In terms of risk 
factors of HBV transmission, it was observed that the most common risk factors included positive family 

history (37.85%), history of venesection and tattooing (14.51%), and unsafe surgical procedures (13.25%). 
Moreover, in those with HCV infection,a history of IV drug abuse (36.11%) was the most common risk 

factor, followed by a history of blood transfusion (23.61%), and unsafe sexual relationship (22.22%). 
Tables 1 and 2 represent detailed information about the frequency of transmission risk factors in patients 

with HBV and HCV infections. In the present study, out of 16 patients suffering from HBV/HCV co-infection, 
9 people mentioned a history of IV drug addiction, 3 people had a history of tattooing, 2 people had a 

history of unsafe sexual behaviors, and one person mentioned the history of needle stick accident. One 
person in this group did not mention any clear risk factor. 

 

Table1: Frequency distribution of transmission risk factors 

 in the patients with HBV infection (317 persons) 
Transmission risk factors Number (%) 

Positive family history (Other than spouse) 120 (37.85) 

Suffering wife 15 (4.73) 

History of surgery 42 (13.25) 

History of venesection and tattooing ‎ 46 (14.51) 

History of visiting the dentist 27 (8.52) 

History of blood transfusion 25 (7.89) 

History of IV drug abuse 9 (2.84) 

History of needles stickaccident 5 (1.58) 

History of unsafe sexual relationship 3 (0/95) 

Unknown 79 (24.92) 

Because there is more than one risk factor in a number of  
patients, the total is more than 100 percent 

 

Table 2: Frequency distribution of transmission risk factors 

 in the patients with HCV infection (72 persons) 
Transmission risk factors Number (%) 

Positive family history (Other than spouse) 2 (2.78) 

Suffering wife 1 (1.39) 

History of surgery 8 (11.11) 

History of venesection and tattooing ‎ 10 (13.89) 

History of visiting the dentist 6 (8.33) 

History of blood transfusion 17 (23.61) 

History of IV drug abuse 26 (36.11) 

History of needles stickaccident 2 (2.78) 

History of unsafe sexual relationship 16 (22/22) 

Unknown 1 (1.39) 

Because there is more than one risk factor in a number of  
patients, the total is more than 100 percent 
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DISCUSSION 

 
The present study was conducted to determine HBV/HIV and HCV/HIV co-infection. It was also done in 

order to determine the risk factors of transmission of HBV and HCV in Lorestan province. The concurrent 
infection has a significant role in prognosis of patients, and the rate of progression of hepatic disease 

toward fibrosis [20]. HCV/HIV co-infection leads to activation of Hepatitis C, followed by acceleration of 
process toward cirrhosis by increasing profibrogenic cytokines and oxidative stress, as well as acceleration 

of the outbreak of hepatocellular carcinoma [21]. In addition, theeffects related to antiretroviral anti- HIV 
drugs on liver and the pathologic role of the HIV virus on liver are important [22]. 

 
On the other hand, the patients with HBV/HIVco-infectionhave higher morbidity and mortality that is 

because of increased viral load of HBV and increased risk of cirrhosis [23]. However, by advent of effective 
anti-viral drugs like Tenofovir, the mortality has decreased [24]. 

 

The findings of this study indicated that HIV prevalence in patients with hepatitis C was about 18.33%; any 
case of HIV in HBV positive patients was not reported. In addition, among 16 patients suffering from 

HBV/HCV co-infection, one patient (6.25%) was infected by HIV. While in the study of Afhsharian et al. in 
Kermanshah city (west of Iran), 42.62% of patients [25] and in the study of Mokhtarifar et al. in Mashhad 

city (north-east of Iran) 0.9% of patients [26] were suffering from HCV/HIV co-infection. On the other hand, 
in the study of Tahaei et al in Tehran on 264 patients with HBV, the rate HBV/HIV co-infection was 

reported as 0.37% and the HBV/HCV co-infection was 4.6%. Also, there was no HBV/HCV/HIV co-
infectionin this study [19]. In addition, in Babamahmoodi et al's study in Mazandaran province on 186 

patients with HIV, it was observed that 11.3% of patients were HBV/HIV positive, and 33.5% HCV/HIV 
positive [24]. In a survey carried out in Ahvaz city (southwest ofIran), the co-infection rates of HBV, HCV, 

and HBV/HCV in HIV patients was respectively 44%, 74% and 20% [27]. In another study on the 
hemodialysis patients in Kerman (Center of Iran), the rate of HBV infection was about 7 percent, the rate 

of HCV infection was about 7 percent and the rate of HCV/HBV co-infection was about 1.7 percent, 
however, any case of HIV was not observed [28]. As IV drug addiction is one of the main methods of HIV 

and HCV transmission, in a survey on 155 male IV drug users, HBV/HCV/HIV co-infection has been 
reported as 1.3 percent [29]. In another study by Valizadeh et al. in the western Azerbaijan (north-west of 

Iran) that has been conducted on 35 patients with hemophilia, 8.5 percent of them were HCV positive, and 
any case of HBV/HIV co-infection was not observed in these patients [30]. In other parts of the world, there 

are few studies. For example, in a prospective descriptive study conducted for one year in 24 research 
centers in America, of 3350 people with HCV, 8.4 percent of them were HCV/HIV positive [16]. In some 

African countries, some studies have been conducted on HIV positive patients; the risk of HBV/HIV co-
infection in these studies was about 5.2 to 5.4 percent and the risk of HCV/HIV co-infection was about 3.7 

to 5.8 percent [31-33]. Therefore, it is clear that the prevalence of HBV/HIV and HCV/HIV co-infection is 
different in different geographical areas, the difference that could be due to differences in known risk 

factors of transmission. 
 

In the present study, the most common risk factors of HBV transmission were positive family history 
(37.85%), history of venesection and tattooing (14.51%), and history of surgery (13.25%), that these 

findings were similar to other studies in different provinces of Iran [26, 34]. Therefore, it must be 

considered that although the unsafe sexual relationship is one of the most important methods of infection 
transmission in western countries, the percentage is negligible in Iran (0.95%in this study) [1, 2]. In 

addition, as venesection and tattooing are the second risk factors of HBV transmissionin this region, a full 
supervision must be taken over the centers that do these actions. 

 
In present study, the most common risk factors of HCV transmission included IV drug abuse (36.11%), 

history of blood transfusion (23.61%) and unsafe sexual relationship (22.22%). In other similar studies in 
Iran, IV drug abuse reported as the most common risk factor of HCV transmission [35, 36]. Finally, it is 

important to mention that due to ethical issues and social limitations in Iran, the patients infected by 
hepatitis and HIV might have avoided telling correct information especially about high risk sexual 

behaviors. Moreover, a number of patients with HIV avoided taking part in the study due to wrong social 
attitude toward them and social problems. The mentioned reasons can distort the information and results 

of this study. 
 

CONCLUSION 

 

Taking into consideration the risk factors for HBV and HCV infections, education about their transmission 
routes and prevention are emphasized. 
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