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implemented.[2,6] Prevalence of HCV infection in blood 
donors is low in North European (0.01% ‑ 0.02%) and 
in South European (1‑1.5%) countries. In contrast, HCV 
is higher among developing countries, because there 
are problems such as low quality in blood screening 
tests, unsafe medical practices, and intravenous drug 
abuse with shared needle. For example, higher HCV 
prevalence have been reported in Southeast Asian 
countries, including India  (1.5%), Malaysia  (2.3%), 
Philippines  (2.3%), Pakistan  (8.1%), and in equatorial 
Africa (6.5%), as high as 20% in Egypt.[7,8]

“The first study on HCV prevalence in Iran was 
on healthy blood donors in 1994 and showed a 
seroprevalence of 0.25%. In that year, blood donors 
were not selected and anyone allowed donating blood. 
A recent study, on blood donors, indicated an almost 
stable seroprevalence of 0.13% during the period of 
2004‑2007. Reports on the prevalence of HCV infection 
in special populations in Iran are as high as 11‑25% for 
patients on hemodialysis, 11‑52% for intravenous drug 
abusers, and 15‑76% for hemophilia and thalassemia 
patients”.[9] For example, in a study, seroprevalence of 

INTRODUCTION

Hepatitis C virus  (HCV) is the main causative agent 
of post‑transfusion hepatitis.[1] The virus is distributed 
worldwide with prevalence varying from 0.2% up to 
40% in different countries,[2] which could easily lead to 
chronic infections, cirrhosis, and even hepatocellular 
carcinoma.[1,3] Estimated that, about 170 million people 
are infected by HCV worldwide,[2,4] about 3.5 million new 
cases occur annually,[3] and there are about 21.3 million 
HCV carriers in the Eastern Mediterranean countries.[5] 
The virus is transmitted through blood transfusion, 
intravenous injection, and exposures to contaminated 
medical practices, and sexual intercourses.[6]

The prevention and control of HCV infection, describing 
its geographic distribution, determining its risk factors, 
and evaluating co‑factors that accelerate infection 
progression is somehow complicated.[5] HCV and 
other transfusion‑associated infections have been 
significantly decreased in the countries where routine 
serologic screening of blood donation has been 
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HCV infection in persons with high‑risk behaviors who 
referred to the behavioral counseling center in Hamadan, 
west of Iran, was 35.6%.[10]

Blood transfusions contribute to the expanding transmission 
pool of viral infections, wherein even an asymptomatic 
person can transmit the infection. Screening and assessment 
of donors not only lessens the risk of transmission through 
infected blood products, but also gives an idea about 
the prevalence rates of the infections in the community. 
Evaluation and monitoring the prevalence and trend 
of HCV in blood donors is important for assessing 
quality and effectiveness of donor screening, public 
education, blood screening tests, and potential risk of 
transfusion‑transmitted HCV infection.[6,11] In Iran Blood 
Transfusion Organization (IBTO), screening of blood donors 
became mandatory for HCV from 1996.[6] All donations of 
blood and blood derivatives are screened by serologic tests 
for HCV antibody by employing ELISA and confirmed by 
Recombinant Immunoblot Assay (RIBA) in IBTO centers. 
However, Nucleic Acid Testing  (NAT) has not been 
implemented in all IBTO centers.[12]

No vaccine exists to prevent HCV infection, and treatment 
for HCV infection is costly. Thus, the prevention of primary 
HCV infection is very important. Any strategy to prevent 
HCV infection must be based on accurate data, including 
information about its prevalence. A few amounts of studies 
have been done on the prevalence of HCV infections in 
past years among blood donors in some provinces of Iran. 
However, they are little and incomplete. The aim of this 
study was to investigate prevalence of HCV infection and 
its yearly trends in Iranian blood donors up to the date of 
writing this paper. In this paper, we review the available 
national studies so as to provide comprehensive and reliable 
prevalence and trends of HCV infection among Iranian 
blood donors, which is speculated to help prevention of 
this infection and guide further research.

MATERIALS AND METHODS

Literature search
Literatures on the HCV prevalence among blood donors in 
Iran were acquired through searching PubMed, Magiran, 
IranMedex, Scientific Information Databank, and Google 
scholar Databases from 1996 to 2011. To search and include 
related studies as many as possible, we used including 
words: “Hepatitis C Virus,” “prevalence,” “blood donor,” 
“seroepidemiology,” “transfusion,” “Iran.”

Data selection and abstraction
All the potentially relevant papers were reviewed 
independently by two investigators through assessing 
the eligibility of each article and abstracting data in Excel 

data sheet. Non‑relevant papers were put away and not 
analyzed. The following information were extracted 
from the literatures: First author’s name, publication 
date, published journal name, study period, province or 
city of sampling, blood donor recruitment methods (first 
time, continuous, repeat or volunteer donors), sampling 
size, the number of subjects that had positive anti‑HCV 
antibody (HCV Prevalence), type of HCV detection tests, 
gender, age, marriage status, risk factors etc., although 
some papers did not contain all of them. Study period were 
considered the end date of study mentioned in papers’ 
methods and used for analysis of trend.

The inclusion criteria were: 1  studies with full text or 
abstract, despite the language of original text; 2  studies 
reporting anti‑HCV positive prevalence among blood 
donors in Iran; 3 studies using anti‑HCV as a detection index 
of HCV and confirmed by RIBA. The exclusion criteria were: 
1  studies without known sample origins; 2  studies with 
overlapping time or place of sample collection; 3 studies 
that failed to present data clearly.

Statistical analysis
We considered 48 studies from Iran; prevalence and 95% 
confidence interval were calculated using random effects 
model for meta‑analysis. Considering the possibility of 
significant heterogeneity between studies was tested 
with the Q test  (P  <  0.10 was considered indicative of 
statistically significant heterogeneity) and the I2 statistic. 
Freeman‑Tukey double arcsin transformation was used to 
stabilize variances, and also Forest plot was performed by 
study locations and year. Data manipulation and statistical 
analyzes were undertaken using the statistical software 
package Meta R Version 2.13.

RESULT

According to the literature search strategies, 53 relevant 
studies were identified, 19 studies in English language 
journals, 33 studies in Persian language journals, and 
1 IBTO bulletin found in databases such as PubMed, Google 
Scholar, Magiran, IranMedex, and Scientific Information 
Databank. Some studies were excluded based on the 
inclusion and exclusion criteria, and finally, 48 studies were 
included in meta‑analysis.

General information of samples
Our review involved 48 studies done in 26 provinces or 
cities as their names appeared in paper’s titles or methods, 
the names are shown in Table 1. A total of 10,739,221 blood 
donors were included. The donor samples mainly came from 
Tehran (1,656,978) and then from Shiraz (1,172,837). Studies 
had duration variation from 2 days to as longer as 6 years 
period in original researches. The most of research methods 
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Table 1: Data derived from published documents about prevalence of HCV in Iranian blood donors and its lower and 
upper limits were calculated (95% confidence)
City or 
province

Study period Type of HCV tests Number Proportion Lower limit Upper limit Reference

Across the 
country

2004 to 2007 EIA3  (Avicenna), 
Blot3  (Genelabs)

6499851 0.0013 0.001272299 0.001327701 [6]

Tehran 2006 ELISA3  (bioMérieux), 
RIBA3  (Genelabs)

14320 0.002 0.0012682 0.00273175 [13]

March 2005 to 
March 2006

EIA3  (Avicenna), 
RIBA3  (Genelabs), RT‑PCR

1014 0.0207  (0.00093)a 0.000824059 0.001035941 [7]

Oct 2004 to 
Feb 2005

ELISA, RIBA 280598 0.001 0.000883051 0.001116949 [14]

2003 to 2005 EIA, RIBA3, RT‑PCR 1004889 0.021  (0.001)a 0.020719652 0.021280348 [11]
June 2003 to 
January 2004

ELISA, RIBA 34823 0.002 0.001530751 0.002469249 [15]

March 2001 to 
April 2002

ND 1959 0.0045 0.001536085 0.007463915 [16]

April 1996 to 
June 1998

ELISA3  (Ortho), 
RIBA  (Deciscan)

319375 0.0094 0.009084976 0.009755024 [17]

Guilan 2003 to 2005 ELISA3  (Avicenna), 
RIBA  (Diagnostica)

49820 0.0018 0.00142778 0.00217222 [18]

1998 to 2003 ELISA3  (DiaSorin), 
RIBA3  (Chiron)

221508 0.0162 0.015674258 0.016725742 [19]

1997 to 2002 ELISA3, RIBA 221508 0.0032 0.002964798 0.003435202 [20]
Ardabil 2003 ND 441 0.00226 ‑0.002169817 0.006169817 [21]
Qazvin Mar 2002 to 

Nov 2004
ELISA3  (DiasSorin), 
RIBA3  (Chiron)

48116 0.0015 0.001163046 0.001856954 [22]

Arak Oct and 
Dec 2008

ELISA  (Enzygnost) 531 0.002 ‑0.001800048 0.005800048 [23]

2004 ELISA, RIBA 11615 0.002 0.001187494 0.002812506 [24]
Aug 1997 to 
Jun 1999

ELISA3  (Avicenna), RIBA 29290 0.002 0.001488346 0.002511654 [25]

Kashan June 2001 to 
April 2002

ELISA3  (Avicenna) 600 0.005 ‑0.00064387 0.01064387 [26]

1996 to 2001 ELISA  (Behring) 43731 0.011 0.010022412 0.011977588 [27]
Kerman First half of 

2003
ELISA3  (Avicenna), RIBA 15252 0.0039 0.002910817 0.004889183 [28,29]

Shiraz Jan 2007 and 
Jan 2008

ELISA3  (Ortho), 
RIBA  (Inogenic)

93987 0.0021 0.001807332 0.002392668 [30]

2006, 2007 ELISA  (Ortho), 
RIBA  (Inogenic)

204419 0.002 0.001806324 0.002193676 [31]

March 2005 till 
March 2007

ELISA3  (Avicenna), 
RIBA  (Inogenic)

281756 0.0015 0.001357098 0.001642902 [32]

First half of 
2006

ND 75314 0.0092 0.008518124 0.009881876 [33]

2002 and 2005 ELISA3  (Avicenna), 
RIBA  (Inogenic)

507531 0.0014 0.0013164 0.0015236 [34,35]

26‑28 Nov and 
Dec 2003

ELISA3  (Avicenna), 
RIBA  (Genelab)

1933 0.0051 0.001924479 0.008275521 [36,37]

15 Aug to 
30 Sept 1998

ELISA2, Western blotting 7897 0.0059 0.004210858 0.007589142 [38]

Fasa January 2002 to 
June 2007

ND 25491 0.0055 0.004592083 0.006407917 [39]

Yazd 2006 ELISA3  (Ortho), 
RIBA  (Diagnostica)

14413 0.001 0.000478881 0.001521119 [40]

ND ELISA2  (Behring) 1230 0.006 0.00168409 0.01031591 [41]
Qom 2003‑2004 ELISA, Western blot 12935 0.0062 0.004836453 0.007563547 [42]
Babol 2002 ELISA 16576 0.005 0.003926226 0.006073774 [43]
Isfahan 2002‑2006 EIA3  (Avicenna), 

Blot3  (Genelabs)
4808 0.0027 0.000931827 0.003628173 [44]

2003 EIA3 (Avicenna), 
RIBA (Diagnostica)

51453 0.0027 0.001886082 0.002713918 [45]

Contd...
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were cross‑sectional or retrospective. All blood donors were 
voluntary, and most of blood donors were men. Marriage 
status of blood donors was not identified in the most of 
the papers. Major risk factors for HCV infection were age, 
marriage status, transfusion, surgery, medical procedures, 
lifestyle, prison history, tattooing, and intravenous injections.

Screening tests of HCV infection in studies were based on 
detection of anti‑HCV antibodies using ELISA and confirmed 
by RIBA; kit generation number or manufacturer’s names 
are shown in Table 1. In some studies, results of mentioned 
tests were verified by molecular method RT‑PCR. 
Proportion of HCV positive results using NAT are shown 
in parentheses and specified by letter a [Table 1], but these 
results were not included in meta‑analysis.

Prevalence of HCV infection among blood donors in Iran 
provinces and cities
Results of 48 studies with total samples of 10,739,221 persons 
from 1996 to 2011 were combined and meta‑analyzed, the pooled 
prevalence rate of HCV infection among blood donors in Iran 
provinces and cities was estimated 0.5% (95% CI: 0.4% ‑ 0.6%), 
using random effect model, Heterogeneity, I‑squared = 99.9, 
Heterogeneity Chi‑squared = 31478.61  (d.f = 47) P < 0.001, 
Estimate of between‑study variance Tau‑squared = 0.000.

Table 1: Contd...
City or 
province

Study period Type of HCV tests Number Proportion Lower limit Upper limit Reference

August 2002 to 
March 2003

ELISA3  (Avicenna), RIBA 29458 0.0024 0.001876597 0.003003403 [46]

Gorgan 2003 ELISA3  (Avicenna), 
RIBA  (Ortho)

38920 0.002 0.002456652 0.003543348 [47]

Golestan 2006‑2008 ELISA  (biomerieux), 
Blot 3.0  (MP Diagnostics)

128198 0.0012 0.001038133 0.001421867 [48]

Sari and 
Behshahr

2005 ELISA3  (Avicenna), RIBA 17036 0.001 0.000520533 0.001479467 [49]

South 
Khorasan

2006 to 2009 ELISA3  (Avicenna), RIBA 42652 0.0003 0.000135593 0.000464407 [50]

Bushehr March 2006 to 
February 2007

ND 20294 0.0027 0.001385315 0.002614685 [51]

Jahrom 2001‑2003 ND 3000 0.003 0.001042942 0.004957058 [52]
Zahedan 21 Nov 2002 to 

19 Feb 2003
ELISA3  (Avicenna) 7192 0.0104 0.008055351 0.012744649 [53]

Mashhad 2003‑2007 ELISA3, western blot 310518 0.001 0.000888828 0.001111172 [54]
Ahvaz August 2007 to 

February 2008
ELISA3  (Ortho), 
RIBA  (Deciscan), RT‑PCR

2376 0.023  (0.018)a 0.0037382 0.0422618 [55]

Yasuj 1999 IBTO routine tests 4980 0.0002 0.000759143 0.003240857 [56]
Chabahar 2002 to 2003 ELISA, RIBA 5409 0.0082 0.005625903 0.010374097 [57]
Urmia 1998 ND 7532 0.0057 0.003999812 0.007400188 [58]
Shahrekord 2004 ELISA3  (Biotech) 11472 0.006 0.004586794 0.007413206 [59]

2003‑2004 ELISA  (Radim), 
RIBA  (Genelabs), RT‑PCR

11200 0.0067  (0.0042)a 0.005189138 0.008210862 [4]

Total 10739221 0.005 0.004 0.006
ND=Not defined, aproportions of HCV infection shown in parentheses had been confirmed by RT‑PCR, but not included in meta‑analysis, HCV=Hepatitis C virus; RIBA=Recombinent   
immunoblot assay

Based on statistical analysis, no dramatic geographic 
difference in prevalence rates of HCV infection among 
blood donors from different provinces or cities of Iran 
was observed. The highest rate of pooled prevalence 
of HCV infection was in Kashan a city in Isfahan 
province, 1.09%  (95% CI: 1.0%  ‑  1.19%), and the lowest 
prevalence was in South Khorasan province with the rate 
of 0.03% (95% CI: 0.02% ‑ 0.05%). Seropositivity of HCV and 
distribution by region is depicted in Graph 1.

Time
In data analyzing the study periods that prolonged more 
than one year, the final year of study was considered as 
study period. All studies were divided into 11 groups 
according to the year of study. Graphs 2 and 3 shows the 
pooled prevalence of HCV in each year group. The annual 
HCV prevalence rates and their trends over 11 years are 
shown in Figure  1. During 1998, the HCV prevalence 
rate was 0.93%  (95% CI: 0.89%  ‑  0.96%) in Iranian 
blood donors. Then, prevalence of HCV infection had 
fluctuation till 2006. The highest prevalence rate was 1.39% 
in 2005  (95% CI: 1.37%  ‑  1.41%) then, the annual HCV 
prevalence rates showed decreasing linear trend to 0.13% 
in 2007 (95% CI: 0.13% ‑ 0.14%) and to its lowest rate 0.03% 
in 2009, (95% CI: 0.02% ‑0.05%) (See Graph 3).
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DISCUSSION

The purpose of this study was to assess the comprehensive 
prevalence and trends of HCV infection in Iranian blood 

Graph 1: Prevalence of HCV infection among blood donors in Iran provinces and cities. The software package was limited in reporting the number of decimals more 
than two digits

Graph 2: Prevalence of HCV infection among blood donors study periods in Iran

donors by a meta‑analysis using published papers. We 
included 48 papers from the Iranian authors investigating 
for HCV. In this systematic review, we calculated that 
0.5% (95% CI: 0.4% ‑ 0.6%) of the blood donors were positive 
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for HCV antibodies in 10,739,221 persons from 1996 to 2011. 
Information about HCV prevalence provides insight into 
disease burden and opportunities for prevention.

Prevention of transfusion‑transmitted infections in Iran 
has been achieved by reducing unnecessary transfusions, 
using voluntary donors, excluding donors with specific 
risk factors, and systematic screening of all donated blood 
for infection. Although these interventions in Iran are 
applied, the risk of HCV infections remains, [4,7,60] because the 
problem of chronic infection with HCV may be greater than 
generally recognized. By considering the vast population 
of the country, a prevalence of 0.5% leads to thousands of 
seropositive patients, if we assume that seronegative donors 
were not viremic. Therefore, every blood transfusion carries 
a potential risk for transmission.

The global seroprevalence of HCV among blood donors 
varies from 0.4% to 19.2%.[61] Our study showed that the 
overall 11‑year HCV seropositivity was 0.5%. Early studies 
in 1994 on blood donors point to a seroprevalence of 
approximately 0.25% for HCV infection in Iran.[62] In another 
study, the prevalence of HCV among Iranian blood donors 
was 0.13%, in which the data were collected from all the blood 
transfusion centers across the country in a total of 6,499,851 
donations during the four year period from 2004 through 
2007.[6] In comparison with countries in this geographic 
region, we have the lowest rate of HCV infection.[7,63]

The prevalence of infections among blood donors has been 
used as a surrogate marker for the prevalence of infections 
in the general population, although there are certain pitfalls 
like the exclusion of people below 18 years and over 60 years 
and low number of female donors. The prevalence of viral 
markers in the donor population is lower than general 
population, because donors are a selected population at low 
risk of infectious diseases due to public education and donor 
health assessment.[64] The frequency of HCV exposure in the 
general population in Iran had been increased from 0.3% in 
1997 to approximately 1% in 2006.[6] In a recent study, the 
seroprevalence of HCV in the general population had been 
0.5%.[9] Authors of studies suggest that the prevalence of 
HCV infection in Iran is rising, and in the future, hepatitis C 
will replace hepatitis B as the most common cause of chronic 
viral liver disease in Iran because HBV has vaccine, but no 
vaccine exist for HCV.[2,9]

Most routine screening tests for HCV infection in IBTO 
centers were third generation ELISA and RIBA. However, 
the actual prevalence of HCV is difficult to assess because 
serological tests do not discriminate among acute, chronic, 
or resolved infection. In four papers, in addition to routine 
methods, the blood donors were tested for HCV RNA by 
reverse transcriptase polymerase chain reaction (RT‑PCR). 
This test is designed based on reverse transcription of 
viral RNA; by using this technique, the prevalence of HCV 
was lower than routine methods [Table 1]. One explanation 
to these lower results is that antibody‑positive participants 
did not have positive RT‑PCR results because they had 
cleared HCV viremia. Other probability is that false‑positive 
ELISA and RIBA results for HCV are frequent.[1] Thus, 
researchers were attempted to design more useful 
techniques to identify viral genomes, such as RT‑PCR.

Use of RT‑PCR in healthy volunteer blood donors has also 
contributed to the decrease in rates of HCV infections. 
For example, HCV prevalence decreased significantly 
since NAT introduction in USA.[65] Although the NAT are 
recommended for screening blood donations, they are not 
widely available in developing countries. Currently, IBTO 
is evaluating implementation of the NAT techniques for 
improving the blood safety.[12] Detecting of HCV RNA also 
differentiates between active and resolved infection. Other 
advantage of NAT assay is capability of detecting HCV 
genotypes specific to the provinces and cities.

Because of incompleteness of data in selected papers, we 
were unable to analysis the risk factors of HCV infection. 
The association between HCV positivity and risk factors 
mentioned in some papers were similar to previous 
knowledge in this area.[17,54] Risk factors for HCV infection 
were age, marriage status, transfusion, surgery, medical 
procedures, lifestyle, prison history, tattooing, and 

Graph 3: Statistical analysis of HCV infection among blood donors in Iran based 
on study periods

Figure  1: Prevalence  (proportion) of HCV infection among blood donors at 
different study periods
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intravenous injections. The main risk factor for acquiring 
HCV infection before the routine anti‑HCV screening of 
blood donors was blood transfusion. Now the relatively 
high proportion of non‑transfused hepatitis C cases 
suggests that transfusion is not the predominant route of 
transmission of HCV. Nowadays, intravenous drug abuse 
is the major risk factor for HCV infection.[66]

There were no data about HCV prevalence in some provinces 
of Iran. However, our study showed that prevalence of 
HCV is variable in different cities and provinces. Other 
seroepidemiological studies have suggested different 
rates of HCV infection in healthy blood donors in different 
provinces of Iran.[2,4,9] In other parts of the world, the 
prevalence of the HCV infection differs in blood donor and 
general population, which reflects the health, social status 
in those regions. For example, in the Middle East countries, 
prevalence of HCV infection have been as: 7.1% in Iraq, 
6.3% in Qatar, 0.65‑6.25% in Jordan, 0.8% in Kuwait; among 
general population, 0.46% in Cyprus among soldiers from 
Turkey, blood donors, and soldiers from Northern Cyprus; 
0.9% in Oman, 0.95% in Syria; 0.6% in Lebanon; 2.7% in 
Yemen, 14.5% in Egypt among blood donors; 1‑2% in Turkey 
among healthy individuals.[5] Control strategies should take 
these differences into account.

The prevalence and trend of HCV infection fluctuated in the 
past donors compared to recent donors [Figure 1]. Reasons 
may be that prevalence was variable in past, and numbers 
of studies were fewer than recent years. However, study 
periods, sample sizes, geographic regions, and type of kits 
used in detecting antibodies associated with the prevalence 
of the infection in gathered documents were different. These 
reasons would be the cause of zigzag appearance of trend 
in past years. Reasons about increase in HCV prevalence 
around 2005 in our study in consistent with result of other 
study was that total number of donations in that year was 
higher may be due to an increase in number of first‑time 
donors and change in confirmation kits used during that 
period leaded to increase in number of positives results.[6]

As the sensitivity of HCV screening tests had increased, 
viral infection transmission through blood products has 
been eliminated in developed countries and has decreased 
in developing countries. The significant decreasing trend 
of HCV infection among blood donors in the recent five 
years from 0.14% in 2006 to 0.03% in 2009 is consistent 
with other study that the prevalence of HBV and HCV is 
decreased in 2005 compared to 2003.[11] In another study 
also HCV prevalence showed a slight decline in blood 
donations from 0.14% in 2005 to 0.12% in 2007.[6] This 
decrease can be attributable to increase of public knowledge 
on transfusion‑transmitted infections and improving of 
the safety measures employed in recent years[5,6] such as: 

The IBTO centers screen all blood donors for HCV prior to 
donation, using of uniform standards, physical examination, 
application of strict questionnaire to potential donors, 
standard operating procedures, instruments, validation of 
procedures and training across the country, implementing 
of voluntary blood donation to 100% since 2007, removing 
replacement donation, increasing number of regular 
donations, effective donor selection program such as 
confidential unit exclusion, improvement in automation, 
data registry of blood donors with history of positive 
screening tests, using of high sensitive screening test kits.[12]

CONCLUSIONS

Control and prevention of HCV infection is an important 
public health problem by screening of blood donors 
because the most of infections are asymptomatic and do 
not resolve but lead to chronic infection. Therefore, control 
of HCV transmission requires continuous monitoring and 
surveillance for prevention. This meta‑analysis provides 
a comprehensive and reliable data on the prevalence and 
trend of HCV infection among Iranian blood donors and 
may be helpful in prevention. Trend of HCV infection 
was decreasing in recent years, and these trends of HCV 
prevalence suggest that the safety measures implemented 
in recent years in Iran have been useful. In comparison 
with countries in geographic region, Iran has lowest rate 
of HCV infection.[7,63]
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