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Abstract

Background: One of the most important global public health concerns is chronic hepatitis C virus (HCV) infection, causing liver-
related morbidity and mortality with a significant prevalence rate. Cirrhosis caused by hepatitis C is one of the most common causes
of liver transplantation. Therefore, determining the prevalence of HCV infection and its geographical distribution is essential.
Objectives: The aim of this study was to estimate the point prevalence of HCV infection among Iranian general population.
Methods: Published studies reporting the prevalence of HCV infection in the Iranian general population were identified by a com-
prehensive literature search. Studies assessing and reporting HCV Ab positivity were evaluated in this review. Furthermore, an
additional grey-literature search was performed to obtain other relevant studies.
Results: Twelve studies were eligible for inclusion in this review. The overall seroprevalence of HCV was 0.6% (95% CI: 0.4% to
0.8%). The seroprevalence of HCV infection varied considerably among different provinces ranging from 0.08% to 1.6%. Hormozgan
province was reported to have the highest HCV Ab seropositivity rate while Mazandaran province had the lowest rate. The overall
prevalence of actual viremia was 0.4% (range = 0.05 - 0.87), based on the results of five studies using PCR for confirmation of HCV
diagnosis.
Conclusions: Our results demonstrated that the seroprevalence of HCV among Iranian general population is lower compared to
other countries in the middle-east. However, the significant heterogeneity across included studies limits this conclusion. Therefore,
to reduce the existing heterogeneity in the literature and strengthen the current evidence on the prevalence of HCV infection among
Iranian general population, further high quality studies are required.
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1. Background

Hepatitis C virus (HCV) infection is a global public
health concern, which affects both developed and develop-
ing countries. In 2005, it was estimated that more than 185
million people were affected by HCV infection throughout
the world (1). Based on estimation, the number of individ-
uals affected annually by HCV infection is estimated to be
three to four million. There are 170 million people chroni-
cally infected with HCV. They are prone to the development
of cirrhosis and liver cancer, resulting in 350,000 deaths
each year due to HCV-related complications (2). Central
and East Asia, North Africa, and the Middle East are the ar-
eas with high prevalence of HCV infection, which is esti-
mated to affect above 3.5% of the population (1).

Based on a study by Liakina et al., 60000 individuals
were diagnosed with HCV in Iran in 2013, and the number
of individuals diagnosed with HCV annually was estimated

to be 6000. Furthermore, the number of individuals who
were treated for HCV in Iran was 4500 in 2011 (3).

The prevalence of HCV infection in the general popula-
tion, reported by previously published studies in Iran, var-
ied among different geographical regions. The most im-
portant issue, however, is to provide a point estimate for
prevalence of HCV infection among Iranian general popu-
lation. This information paves the way to establish efficient
preventive, diagnostic, and therapeutic strategies. The aim
of this systematic review was to summarize the available
evidence on HCV infection in Iran.

2. Methods

2.1. Information Sources and Search

This systematic review was performed according to the
criteria of the PRISMA guidelines (4). We systematically
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searched Electronic databases of biological and health sci-
ences including PubMed, Scopus, EMBASE, Ebsco, Science
Citation Index Expanded, Ovid, Google Scholar, IranMedex,
Magiran, and Scientific Information Database (SID). The
Mesh terms used were as follows: “Hepatitis C”, “Preva-
lence”, “Epidemiology”, and “Iran”. Furthermore, reference
lists of retrieved manuscripts, reviews, and meta-analyses
were hand-searched to find additional eligible studies. In
addition, proceedings of national and international con-
ferences on hepatitis, infectious diseases, and blood, ex-
perts’ curriculum vitae in this relevant fields and national
reports from the Iranian Ministry of health and Medical
Education and the Iranian Blood Transfusion Organization
(IBTO) were also reviewed to find grey literature.

2.2. Eligibility Criteria

All population-based studies assessing HCV serology
in the Iranian population through diagnostic blood tests
such as enzyme linked immuno-sorbent assay (ELISA), re-
combinant immunoblot assay (RIBA) or polymerase chain
reaction (PCR) were examined in this review. The criteria
of general population have been described in our recently
published study (5). Briefly, general population refers to all
individuals without reference to any specific characteristic
and with the same male to female ratio that includes per-
sons from different age groups. Time span, language, or
study-design limit was not applied to the search.

The eligibility of publications was assessed indepen-
dently by two review authors based on titles and abstracts.
Any disagreement was resolved by the third review author.
The quality of included studies was assessed by two review
authors using a modified STROBE checklist. Any disagree-
ment was resolved by consensus. Two review authors inde-
pendently retrieved the data from each included study us-
ing a predefined data extraction form. The following study
data were retrieved: title, author names, type of report, and
electronic database where the article was found, as well as
subjects’ demographic information such as mean age, age
range, and gender, and details of the study methodology
including the location and duration of the study, sampling
methods, sample size, exclusion criteria, mode of hepatitis
detection (serological or genetic tests), type/name of diag-
nostic kits, and the actual prevalence of HCV.

The meta-analysis was performed using STATA version
11.1. To combine the prevalence of HCV Ab positivity, the
random effect model was used. The prevalence of HCV Ab
in the whole population was the main outcome measure,
as well as sex-specific prevalence. Using the Binomial Ex-
act Method, ninety-five percent (95%) confidence intervals
were calculated. Subgroup analysis and meta-regression
methods were performed to explore heterogeneity. The
I2 statistic was used for heterogeneity assessment. Severe

heterogeneity was defined by I2 statistic greater than 90%.
Begg’s test and Egger’s test were used to assess publication
bias (6, 7). The map demonstrating the seroprevalence of
HCV in different provinces was provided Using Photoshop
software (Adobe, Mountain view, CA, USA).

3. Results

3.1. Study Characteristics

After removal of duplicates and primary screening, 237
articles remained from which, twelve studies with the sam-
ple size ranging from 919 to 49338 were eligible to be in-
cluded in this systematic review (Table 1 and Figure 1). In
the included studies, a total of 85611 individuals composed
of 43568 males and 41124 females from the general popu-
lation had been assessed. The sex distribution of partic-
ipants in the sample was not reported in one study. The
studies were from different geographical regions; three
studies from Golestan province (25%), two studies from Sis-
tan & Balochestan province (16.6%), and two studies from
Fars province (16.6%). There was also one study (8%) from
each of the following provinces: Khorasan razavi, Mazan-
daran, Kermanshah, and Chaharmahal and Bakhtiari. In
addition, one study had been conducted in three provinces
including Tehran, Hormozgan, and Golestan. Of these
manuscripts, 7 (58.3%) had been conducted in both urban
and rural areas while 4 (33.3%) of them had been only per-
formed in urban areas and one study (8.3%) only in rural
areas. In 11 out of the 12 studies included in the system-
atic review, the sample population was composed of both
genders. As mentioned earlier, the gender of participants
was not reported in one study. Finally, cluster sampling
method had been used for sample selection by 75% of the
studies.

All studies used ELISA methods with Hepanostica as the
most commonly used diagnostic kit. Four studies used
RIBA method in addition to ELISA for confirmation of HCV
diagnosis. The genetic method polymerase chain reaction
(PCR) was used in addition to serological methods for con-
firmation of HCV diagnosis in five studies.

3.2. Meta-analysis

The HCV seroprevalence reported by the studies in-
cluded in this review ranged from 0.08% (in Mazandaran
province) to 1.6% (in Hormozgan province). As shown in
Figure 2A and B, the overall seroprevalence was 0.6% (95%
CI: 0.4% to 0.8%) estimated by meta-analysis (df = 12, Iˆ2
= 80.2%, P < 0.001) while the overall prevalence of true
viremia was 0.4 (95% CI: 0.1% to 0.6%, d f= 4, Iˆ2 = 72.1, P =
0.006). The possible role of gender as a source of hetero-
geneity was confirmed by the analysis, since the HCV sero-
prevalence ranged from 0.14% to 2.6% in males and 0% to
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Table 1. Characteristics of Studies Included in the HCV Prevalence Meta-analysis in the Iranian General Population

First Author Publication Date Province Sample Size Age Range Prevalence (%)
“Total” (HCVAb

Positive)

Prevalence (%)
“Total” (HCV Ab +

HCV-RNA
Positive)

Prevalence (%)
“Total” (Based on
Final Method)

Prevalence (%)
“Male”

Prevalence (%)
“Female”

1 Salehi (8) 2001 Sistan &
Baluchestan

919 NR 0.1 - 0.1 NR NR

2 Ansari
Moghadam (9)

2012 Sistan &
Baluchestan

2587 10-88 0.5 - 0.5 0.4 0.7

3 Jamali (10) 2008 Golestan 2049 NR 1 - 1 1.1 0.8

4 Merat (11) 2010 Tehran 2326 NR 0.3 - 0.3 0.8 0

5 Merat (11) 2010 Hormozgan 1463 NR 1.6 - 1.6 2.6 0.9

6 Merat (11) 2010 Golestan 1895 NR 1 - 1 1.3 0.8

7 Poustchi (12) 2011 Golestan 49338 NR 0.5 0.31 0.31 NR NR

8 Shakeri (13) 2013 Mashhad 3870 NR 0.2 0.13 0.13 0.23 0.07

9 Zamani (14) 2013 Mazandaran 6145 NR 0.08 0.05 0.05 0.08 0

10 Ghadir (15) 2006 Golestan 2123 18 - 75 1 - 1 0.54 1.29

11 Sayad (16) 2008 Kermanshah 1721 15 - 64 0.87 0.87 0.87 1.4 0.34

12 Shamsdin (17) 2012 Fars 2080 35 - 83 NR 0.72 0.72 NR NR

13 Fattahi (18) 2015 Fars 6095 7 - 95 0.25 - 0.25 0.31 0.2

14 Moezzi (19) 2015 Chaharmahal &
Bakhtiari

3000 15 - 90 0.9 - 0.9 1.26 0.68

Abbreviation: NR, No reported.

1.29% in females (df = 9, Iˆ2 = 80.8%, P < 0.001, Male) (df
= 9, Iˆ2 = 70.2%, P < 0.001, Female), (Figure 3A and B, re-
spectively). The overall seroprevalence of HCV infection in
males and females was 0.8% (95% CI: 0.4% to 1.2%) and 0.5%
(95% CI: 0.2% to 0.8%), respectively. The overall prevalence
of HCV viremia in males and females was 0.5% (df = 2, Iˆ2
= 83.4%, P = 0.002) and 0.1% (df = 2, Iˆ2 = 74.5%, P = 0.02),
respectively.

The possible role of study location as a source of het-
erogeneity was confirmed by meta-analysis (df = 12, Iˆ2 =
80.2%, P < 0.001).

Begg’s test and Egger’s test did not suggest the possi-
bility of publication bias for this systematic review. Accord-
ing to Begg’s test, the value for Z equaled 1.71 (P = 0.08) and
based on Egger’s test, the bias score equaled 1.12 (P = 0.3).

4. Discussion

The factors affecting the prevalence of HCV including
historical and current risk factors, screening programs,
and treatment rates vary considerably among different
countries. Therefore, establishing appropriate country-
specific strategies regarding prevention, diagnosis, and
treatment is crucial with the aim of reducing the disease
burden represented by HCV. There are variations in the
prevalence and epidemiology of HCV in different regions
throughout the country.

Our results demonstrated that the seroprevalence of
HCV infection in Iran was 0.6% and the prevalence of
viremia was 0.4%. These values indicate a spontaneous

eradication rate of almost 35%, which is in agreement with
other reports from Iran (12). Therefore, Iran could be
considered a country with low frequency of HCV infec-
tion among general population. However, the seropreva-
lence of HCV infection showed a wide variation ranging
from 0.08 in a study conducted in Mazandaran province
to 1.6% in a study conducted in Hormozgan province. The
variables that could explain this heterogeneity include
lifestyle, rates of high risk behaviors, and quality of public
health services.

The highest HCV infection rate in Iranian general pop-
ulation was reported by a study conducted in Hormoz-
gan province (11). This high prevalence could be explained
by the fact that Hormozgan province is located in the
northern littoral of Persian Gulf and much of the econ-
omy of this province is dependent on frequent travelling
to the Arab countries located in the south cost of Persian
Gulf. Therefore, Hormozgan inhabitants might have in-
creased exposure to HCV infection compared to people
from other regions of the country. The HBs Ag seropreva-
lence was also relatively high in Hormozgan compared to
other provinces (5). However, the HCV diagnosis in that
study was made based on serological experiments rather
than genetic tests. This may overestimate the prevalence
of HCV infection in Hormozgan province.

Our results demonstrated higher prevalence of HCV in-
fection among general population compared to the results
of a previous systematic review by Alavian et al. (0.6% vs.
0.16%) (20). This difference could be explained by the fact
that the reported prevalence of HCV infection in two of
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Figure 1. Flow Diagram of the Literature Search

the articles included in the Alavian et al. study was 0%.
These studies were conducted among street residing chil-
dren and pregnant women. These subpopulations could
not be actually representative of the general population
and may have led to underestimate of HCV infection preva-
lence in that study. Our definition of general population
has been previously presented in our recently published
study (5). We included studies in which, specific character-
istics regarding gender, socioeconomic indicators, or set-
ting of the study (such as inpatient or outpatient) could
not be attributed to participants.

The current evidence regarding prevalence of HCV in-
fection among general population in Middle East coun-
tries is scarce. Based on the published literature, the sero-
prevalence of HCV infection in Iranian general population
is lower compared to other countries in the Middle East
region. The general population-based studies that have
assessed the prevalence of HCV infection in the middle-
east countries include two studies from Turkey with the re-

ported seroprevalence of 1% and 2.1% (21, 22), a study from
the Gaza strip with the reported seroprevalence of 2.2%
(23), and a systematic review study from Yemen with the re-
ported seroprevalence of 1.7% (24). Based on expert consen-
sus, the seroprevalence of HCV infection is estimated to be
1.5% among United Arab Emirates general population (3).

The most important causative factor for the lower
prevalence of HCV infection rate in our country in compar-
ison with other developing countries is the strict program
of HCV infection screening prior to transfusion, which
started in Iran in 1996 (25). High risk groups including
thalassemia, hemophilic and hemodialysis patients as well
as intravenous drug users (IDU) are primary sources of
HCV infection that can potentially transmit infection to
healthy individuals. Therefore, screening programs for
blood transfusion besides health programs focusing on
IDU play a significant role in maintaining the rate of HCV
infection in the lower range (26). Furthermore, the intro-
duction of safe and highly effective direct-acting antiviral
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Figure 2. A, Forest plot of studies on HCV seroprevalence in Iran- including both genders; B, Forest plot of studies on HCV viremia in Iran- including both genders

agents (DAAs) paves the way toward the elimination of HCV
infection. Low cost DAAs are currently available in Iran.
HCV elimination could be an achievable goal in Iran pro-
vided that required financial investments for increasing
awareness about HCV, early diagnosis, and treatment of in-
fected patients are met (27, 28).

The strength of this study is that the full-text of inacces-
sible manuscripts was obtained by contacting the authors,

and information not available in the abstract was acquired
to ensure the completeness and correctness of data.

On the other hand, the main limitation of this study
was finding grey literature evidence. The other limita-
tion of this systematic review is the heterogeneity of the
included studies. Methodological and statistical issues
were the most important sources of heterogeneity. Fur-
thermore, the other parameter that should be considered
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Figure 3. A, Forest plot of studies on HCV seroprevalence in Iran- males; B, Forest plot of studies on HCV seroprevalence in Iran- females

when interpreting study results is that various diagnostic
laboratory methods had been used in the surveyed stud-
ies to detect HCV Ab. Therefore, future studies should ap-
ply standardized guidelines for certain aspects of research
methodology such as sample size calculation or diagnos-
tic kits. Also, the possible impact of demographic factors
such as age on the prevalence of HCV infection should be
considered when reporting the results.

To sum up, our results demonstrated that the overall

prevalence of HCV infection among Iranian general popu-
lation is relatively low compared to other developing coun-
tries. However, the significant heterogeneity among in-
cluded studies limits this conclusion. Therefore, further
high-quality studies are recommended to provide more ro-
bust evidence on the prevalence of HCV among general
population.
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Figure 4. Geographic Distribution of HCV Infection in Iran (Seroprevalence)

M: Mazandaran; T: Tehran; G: Golestan; KR: Khorasan Razavi; K: Kermanshah; CB: Charmahal Bakhtiyari; F: Fars; H: Hormozgan; SB: Systan & Balochestan
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