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Abstract
Background: Exposure to hepatitis B virus (HBV) or human immunodeficiency virus (HIV) infection is common among hepatitis C
virus (HCV)-infected Intra venous drug users (IVDUs); however there exist only a few data about frequency and risk factors of HCV,
occult HBV infection (OBI) and HIV among IVDUs.
Objectives: This study aimed to investigate the prevalence and associated risk factors for OBI and HIV infections among Iranian HCV
infected IVDUs.
Methods: Serum samples were screened for the presence of hepatitis C virus antibody (HCVAb), hepatitis B core antibody (HBcAb),
hepatitis B surface antigen (HBsAg), and human immunodeficiency virus antibody/antigen (HIVAb/Ag) using enzyme linked immunosorbent assay (ELISA). For detection of OBI, presence of HBV DNA among HBcAb positive/HBsAg negative subjects was determined using nested polymerase chain reaction (PCR).
Results: Among all subjects, 94 cases (53.5%) were positive for HCVAb from which 7% and 23.4% were positive for HCV/OBI and
HCV/HIV co-infections, respectively. A significant association existed between HCVAb with type of drug, sharing syringes and needles
and a history of imprisonment. In the case of HCV/OBI co-infections, the only significant correlation was between sharing a syringe
and occult hepatitis B infection. Also no significant association existed between risk factors and HCV/HIV co-infections.
Conclusions: the present data documented an alarming prevalence of HCV and HIV as well as co-infections among IVDUs, which
emphasizes the requirement for expansion of public health interventions for this at-risk population. Despite previously high prevalence reported for HCV/HBV/HIV triple infections among IVDUs, low prevalence of triple HCV/OBI/HIV infections was obtained. The
reason for this difference may be related to the effect of HCV on HBV expression in case of OBI which had been suggested previously.
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1. Background
Sexually active Intravenous drug users (IVDUs) who
share needles/syringes are the most important group in
the transmission of blood-borne infection diseases (1).
Hepatitis C virus (HCV) infection which causes chronic
liver disease and cirrhosis, with 85% possibility, is significantly prevalent in IVDUs (2). Hepatitis B infection is another prevalent infection among IVDUs which may damage liver cells and produce persistent liver disease (3). The
presence of hepatitis B virus (HBV) DNA by polymerase
chain reaction (PCR) in liver and/or in serum of hepatitis B
surface antigen (HBsAg) negative patients (occult HBV infection) is frequently recognized in patients with chronic
hepatitis C virus (HCV) (4). The consequences of occult HBV

infection (OBI) in patients with chronic liver disease by
HCV are still not known (5). There are multiple evidences
that co-infection may accelerate the progress to liver disease, being related to the emergence of hepatocellular carcinoma, and may adversely influence the response to HCV
treatment. However, other studies have shown that occult
infection does not interfere with the natural history of the
disorder in this population (6). Also, HIV strengthens the
progression of chronic liver diseases which are dependent
on HBV or HCV, while liver diseases in relation to viral hepatitis significantly cause morbidity and mortality among
HIV infected patients (7, 8). The prevalence of HBV is relatively high in HIV patients (9, 10) and OBI has been detected
among 8.7% - 12% of the high risk population in different
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studies (11, 12).
It has been described earlier by some researchers that
about one third of patients with chronic HCV infection
have OBI (4). On the other hand, due to HBV vaccination
among infants and high risk population, there has been a
decrease in HBV chronic cases in Iran, but hepatitis B viral
factors may reflect the consequences of natural infection
and OBI cases provided. Exposure to HBV or HIV infection
is common among HCV-infected IVDUs; however there are
few data about frequency and risk factors of HCV, HIV and
occult HBV among IVDUs.
2. Objectives
The current study was performed to investigate the
prevalence and associated risk factors for OBI and HIV infections among Iranian HCV infected IVDUs.
3. Methods
The study protocol conformed to the ethical guidelines
of the 1975 Declaration of Helsinki and was approved by
the Ethical Committee of the Shahid Beheshti University of
Medical Sciences.
3.1. Sample Collection
The current cross-sectional study was performed on 173
IVDUs referred to Loghman Hakim Hospital, Tehran, Iran
from January, 2013 to January, 2014. Serum samples were
collected from all participants who filled a questionnaire.
5 mL blood sample was collected from each participant
and serum samples were separated by centrifuge, placed
in sterile serum storage vials and finally stored at -70°C.
3.2. Risk Factors
In this study, several risk factors were investigated
for OBI and HIV infections among HCV infected IVDUs.
These risk factors included age, sex, marital status, employment status, type of drug (heroin, crack, methamfetamine,
opium, cocaine), duration of drug usage, frequency of injection in a day and history of imprisonment, sharing needle equipment, tattooing, surgery, dentistry, sexual behavior, blood transfusion, and HBV vaccination.
3.3. Serological Tests and OBI Detection
All the serum samples were screened for the presence
of HBcAb, HBsAg, HCVAb, and HIV Ab/Ag using an enzymelinked immunosorbent assay (ELISA) commercial kit (Diapro, Milan, Italy). The presence of OBI among studied patients was identified with nested PCR on HBV surface gene
by using four separate primers based on a previously described method (13). Each round of this test was performed
with positive and negative controls.
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3.4. Statistical Analysis
Statistical analysis was carried out by using Chi-square
test with Statistical Package for Social Sciences (SPSS) version 22. A P value < 0.05 was considered as significant.

4. Results
A total of 173 IVDUs were enrolled in the current study.
Almost all the participants were male (170, 98.3%) and most
of them were unmarried (69.9%) and unemployed (72.8%).
The mean age of the studied population was 40 ± 5.2 (18 69 years).
Among the 173 IVDUs serum samples, 94 cases (53.5%)
were positive for antibodies against HCV. All participants
reported several behavioral associated risk factors of blood
borne infections such as type of drug, sharing syringes and
needles, tattoos, receiving blood transfusions, history of
density, and a history of incarceration.
Among 94 IVDUs serum samples with HCVAb, 7 samples (7%) were OBI positive and 22 cases (23.4%) were positive for HIV infection. In this study, no significant association was identified between risk factor and HIV infection.
According to the results, no significant association
was observed between HCV, OBI and HIV co-infections.
Two patients (0.01%) were positive for triple infection of
HBV/HCV/HIV infections.
All HCVAb, OBI and/or HIV positive cases were men with
dominating ages which ranged between 30 - 40 years old.
The vast majority were unemployed, with a history of imprisonment and multiple sexual partners or high risk sexual behaviors.

5. Discussion
IVDUs are still a high risk population who are exposed
to different viral pathogens due to their hazardous behaviors such as sharing needles. In this study, prevalence of
HCV exposure was seen among 94 (54.3%) cases. Some
Iranian studies in different cities have reported various
rate of HCV infection among IVDUs. For instance among
IVDUs, 64.8% in Bandar Abbas, 34.5% in Tehran (14) and
42.4% in Kohgiloyeh and Boyerahmad (15) had HCVAb. Two
meta-analysis from Iran have reported that the pooled HCV
prevalence among IVDUs was 51% (34% - 69%) and 45% (37%
- 54%) during 1996 - 2012 and 2001 - 2012, respectively (16,
17). The present results analysis demonstrated a significant relationship between imprisonment and sharing syringe with HCV infection (P = 0.001, 0.04, respectively).
These findings are consistent with the findings of earlier
Arch Clin Infect Dis. 13(6):e67968.
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studies in which both of these factors are the most critical hazardous factors associated with HCV infection (14, 1618). These discoveries underline the need to expand the accessibility of sterile needles through needle exchange programs, including inside and outside prisons to minimize
ongoing disease transmission.
In the present study, seven (7%) cases were identified
as OBI among HCVAb positive subjects. In a study from
Iran on 153 Iranian injecting drug users, no OBI was identified with real time PCR, which is less assuring compared to
the nested PCR method utilized in the present study. The
results of the present study demonstrated no significant
association between the demographic and associated risk
factors with the rate of occult hepatitis B infection in participants except sharing a needle (P < 0.05). In a few reports from Iran and different nations with regards to imprisonment, the frequency and duration of drug injection
were exhibited as risk factors for HBV infection. The results
of the present study on demographic and associated risk
factors with the rate of occult hepatitis B infection in IVDUs
are partly consistent with the study of Lin and colleagues in
Taiwan (19), which demonstrated that the prevalence of occult HBV infection positively corresponded to the increase
in age of individual subjects. The notable point was that
older injecting drug users may have a longer history of
drug use, which reflects an effect of cumulative exposure.
In the present study, a 24.5% HIV infection rate was
found among HCVAb positive patients. This rate was
previously reported in other countries as 15% and 0.15%
among IVDUs (7, 20). In one study on 133 injecting drug
users (IDUs) attending a voluntary rehabilitation centre
in Shahr-e-Kord, only 1 participant (0.8%) was HIV positive
(21). On the other hand 18.53% of HCVAb positive IVDUs
in Ahvaz were HIVAb positive (22). In one study Iranian
researchers found that 78.5% of subjects were positive for
HCV/HIV infections (23). In another Iranian study, HCV-HIV
co-infections were detected among 5.2% of IVDUs in a central Iranian city (24). No relationship was found between
different risk factors and HIV infections in the present
study. However, in one study on HIVAb positive patients,
low levels of education, a history of imprisonment, and
youth were the main risk factors for HCV/HIV co-infection
(23). The higher rate of HCV/HIV infections in the present
study may show an alarming factor with respect to HCV/
HIV transmission in this high risk group.
In this study, the rate of HCV/HBV/HIV infections was
0.01% and is consistent with the prevalence rate among
patients who received multiple transfusions (17). On the
other hand, this rate is comparable with previous studies
from China 7.1% (20) and Iran (6.5% and 36.5%) (23, 25). However, the rate of triple infection was lower than IVDUs infected in Libya (0.02%) (7). One reason for the differences
Arch Clin Infect Dis. 13(6):e67968.

between our results with other findings could be related
to the HBV detection method used in this study, which focused on OBI cases only. On the other hand it could be related to the effect of HCV infection on HBV expression. Yu et
al. (26) illustrated that HCV or HCV core protein might directly influence the replication of HBV and could suppress
(OBI) or eliminate HBV in the patient. Furthermore, in comparison with the general population, health care workers
and street children (17), the rate of triple blood borne infections rate was increased in IVDUs, and this should be taken
into consideration by health policy makers.
5.1. Conclusions
In conclusion, a high prevalence of HCV and HIV and
significant relationship between sharing needle with HCV
infection among IVDUs and low prevalence of triple infections of HCV/OBI and HIV was reported in Tehran, the capital city of Iran. The risk of viral blood borne infections
will increase with lengthy drug injection among IVDUs;
therefore harm reduction interventions in the urban centers and more rural areas should be one of public health
priorities. These interventions must address the practice
of syringe sharing both inside and outside of prison. One
helpful way to reduce the cost of addiction may be to introduce rapid and inexpensive HCV and HIV tests in centers
and also to educate positive cases in proper services. Also,
expansion services including hepatitis B antibody testing
and HBV vaccination for hepatitis B negative IVDUs should
be considered.
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