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Abstract

Background: Hepatitis C Virus (HCV) infection is one of the major blood-borne infections worldwide. HCV catriers
may develop chronic hepatitis leading to liver cirrhosis and hepatocellular carcinoma (HCC). There is no overall esti-
mate of the infection prevalence in the northeast of Iran. We have performed this research in order to determine accu-
rately the prevalence and risk factors of HCV infection among general population in Mashhad.

Methods: During 2009, 1678 people between 1 to 90 yr old with the mean age of 29.1£18.5 yr were selected random-
ly by multistage sampling from different geographical regions of the city proportionate to sex and age distribution of
population in 2006 census. ELISA was used to screen for antibodies and RT-PCR tested the positive samples.
Results: HCV infection was detected in 7/1654 cases; overall prevalence of the infection was 0.42% (95%CI: 0.17-
0.87%), 0.80% and 0.11% among males and females, respectively (P= 0.051). One HCV-infected subject was also pos-

itive for hepatitis B surface antigen (HBsAg), however, no cases showed HIV or HTLV seropositivity.
Conclusion: In comparison with similar studies, the prevalence of HCV infection in Mashhad is low.
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Introduction

HCV infection is a serious health problem in
both developed and developing countries (1).
Globally, 150-200 million people, ~3% of the
world's population, are living with chronic hepati-
tis C (2, 3) and more than 350000 people die
every year from HCV-related liver diseases (4).

The reported prevalence of HCV infection varies
greatly among the countries. The infection rates
were estimated high (>3.5%) in Central and East
Asia, North Africa and the Middle East; are in-
termediate (1.5%-3.5%) in South and Southeast
Asia, sub-Saharan Africa, Central and Southern
Latin America, Caribbean, Oceania, Australasia
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and Central, Eastern and Western Europe; and
are low (<1.5%) in Asia-Pacific, Tropical Latin
America and North America (3). In our region,
the reported prevalence varied greatly; 0.8% in
Kuwait, 2.4% in Turkey, 3% in Pakistan and
8.7% in Azerbaijan (5).

The first report on the prevalence of HCV infec-
tion in Iran was presented, as 0.3% among blood
donors (6). The prevalence of HCV infection
among general population in different provinces
of the country is from 0.3% to 1.6% (5, 7, 8). On
the other hand, the prevalence of HCV infection
among individuals at risk was much higher than
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normal population. HCV infection prevalence
was  reported among  hemodialysis  and
thalassemic patients as high as 25% (9).

HCV strains are classified into six distinct virus
genotypes (1 to 6) and more than 70 subtypes
(e.g., subtype la, 1b) (10). The distribution of
HCV genotypes varies from country to country;
genotypes 1, 2 and 3 are distributed widely
around the world (11, 12). In Iranian HCV pa-
tients, the most common subtypes of HCV were
found to be 1a (47%) and 3a (36%) (13).
Mashhad with population of 2.3 million people
(census 20006), the second main city in Iran, lo-
cated near the geographical border of Afghanis-
tan and Turkmenistan. Mashhad as a holly city
for Muslims attracts more than 20 million tourists
and pilgrims every year. A recent study on 382
HCV-infected patients demonstrated that geno-
types 3a (40.0%) and 1a (39.2%) are the predo-
minant genotypes in Mashhad (14).

We have previously demonstrated that Mashhad
remains an endemic area for HTLV-I infection
(15) and prevalence of HBV infection in this city
is slightly lower than that of the nation (16). This
community-based study was aimed to determine
the prevalence of HCV infection in general popu-
lation of Mashhad, Northeastern Iran.

Methods

In this cross-sectional study, 1678 subjects were
selected randomly by multistage cluster sampling
methods from all of 12 municipality areas and 40
districts of Mashhad, Northeastern Iran during

May and Sep 2009. We tried to include equal ra-
tios of the both sexes as well as 10 percentiles for
the age according to the 2006 census. The sam-
pling method was described in details elsewhere
(10).

A questionnaire about demographic data as well
as possible risk factors was completed. Blood
samples were taken after obtaining an informed
consent and the sera were stored at -20 °C. The
samples were assessed initially for anti-HCV by
enzyme-linked immunosorbent assay (ELISA)
using the EIAgen HCV Ab (v.4) kit (Adaltis Ita-
lia S.p.A., Italy) according to the manufacturer's
instruction. Reactive Samples further analyzed
using in-house qualitative nested reverse
transcriptase-polymerase chain reaction (RT-
PCR) for HCV. Extracted RNA with commercial
kits (viral RNA mini kit, Qiagen, Germany) was
reverse-transcribed using a Revert Aid TM H mi-
nus First Strand cDNA Synthesis kit (Fermentas,
Germany) according to the manufacturer's in-
struction. Table 1 shows sequences of primers
for PCR and its protocol. There was no possibili-
ty to assay HCV genotyping in the study period.
ELISA techniques for detection of anti-HTLV
(Dia.pro, Italy) and anti-HIV (GB, Taiwan) anti-
bodies as well as the surface antigen of hepatitis
B virus (HBsAg) (Radim, Italy), according to
manufacturers’ instructions, also tested positive
HCV samples.

Data were described as mean *+ SD or frequen-
cies and 95% confidence interval (95% CI) was
given for the infection frequency.

Table 1: The nucleotide sequences of primers and PCR protocols

Nucleotide Sequence (5'-3") PCR protocol
position
HCV f1 CATAGATCACTCCCCTGTGAGG 94 °C for 3 min and 20 cycles, 94 °C for
HCV 1 GGCGGTTGGTGTTACGTTTGGT 40 sec 58 °C for 40 sec, 72 °C for 40 sec
final extension at 72 °C for 5 min
HCV 2 CCCTGTGAGGAACTACTGTCTTC 94 °C for 3 min, 30 cycles , 94 °C for 40
HCV 12 GGTGCACGGTTACGAGACCTC sec 58 °C for 40 sec, 72 °C for 40 sec final

extension at 72 °C for 5 min

f: forward, r; reverse
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Results

Overall, 1678 people aged 1-90 yr with the mean
age of 29.1£18.5 yr were included. Demographic
data of the participants were shown in Table 2.

Prevalence of HCV infection

Twenty-four persons refused to have blood taken
and were excluded from subsequent analyses.
Among 1654 subjects, anti-HCV seropositivity
was detected in 11 cases (0.67%, 95% CI: 0.33-

1.19%), of whom seven samples were further
confirmed by RT-PCR technique. Overall, preva-
lence of HCV infection was 0.42% (95% CI:
0.17-0.87%), 0.80% and 0.11% among males and
females, respectively (P=0.051). Demographic
and risk factor data for HCV-seropositive sub-
jects were shown in Table 3. One HCV-infected
subject (no. 5) was also positive for HBsAg,
however, no cases showed HIV or HTLV sero-
positivity.

Table 2: Socio-demographic data of study population from Mashhad, Iran

Variable Number %
Sex
Male 763 45.5
Female 915 54.5
Age (y9)
<=5 134 8.0
6-11 156 9.3
12-16 159 9.5
17-20 184 11.0
21-24 181 10.8
25-29 182 10.8
30-34 136 8.1
35-44 193 11.5
45-54 164 9.8
>=55 189 11.3
Marital status (people older than 14)
Single 789 48.3
Martied 787 48.1
Divorced/ Widowed 59 3.6
Literacy (people older than 5)
Tlliterate 114 7.5
Primary school 347 22.8
Secondary 289 19.0
High School/ Diploma 498 32.8
Academic education 271 17.9
Employment (people older than 14)
Employed 497 35.9
Unemployed 888 64.1
Family income (million Rials per month)
<3 814 51.1
3-5 553 34.7
>5 226 14.2
Ethnic background
Fars 1444 86.8
Tutk 101 6.1
Afghani 62 3.7
Others 56 3.4
Place of birth
Razavi Khorasan Province 1402 84.9
Other provinces in Iran 222 13.4
Other countries (Afghanistan, Iraq) 27 1.6
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Table 3: Demogtaphic and risk factor data for HCV-seropositive patients from Mashhad, Iran

No. Sex Age Marital Education  Occupational Race Risk factor HCV HCV
[429) status 427 status antibodies RNA
1 Male 3 - - = Arab None I+
2 Male 10 Single <6 - Fars None + +
3 Male 24 Single 6-8 Self -employed Fars Dentistry proce- + +
dure, Hospitaliza-
tion,
Tattooing
4 Male 36 Single <6 Unemployed Fars Hospitalization, + +
Drug abuse *

5 Male 36 Single 12 No reported Fars Dentistry proce- + +

dure,

Tattooing
6 Male 44 Married 6-8 Self -employed Fars Dentistry proce- + +
dure, Hospitaliza-

tion
7 Female 20 Single 14 No reported Fars None + +*
8 Male 9 - <6 - Fars Dentistry + -
9 Male 21 Single 14 Academic Fars None 4 =

student

10 Female 14 Single 10 School student Fars Dentistry + -
11 Female 2 - - - Fars None + _

* Based on methadone therapy, '+'; positive, '-'; negative

Discussion

As the first population-based study on the HCV
prevalence in Northeastern Iran, we found that
the overall prevalence of the infection in Mash-
had was 0.42%. The overall prevalence of HCV
infection in the general population of Mashhad
was 0.13% with RT-PCR method in 2010-11
(17). This difference in the prevalence might be
due to the different demographic features of the
studied population. Merat et al. reported a signifi-
cantly higher prevalence of HCV infection in
males compared to females especially in young
and middle-aged groups (7). In the current study,
neatly equal proportion of the both genders was
included and ten percentiles by age were estab-
lished according to reported population of the
city in 2006 census. However, the participants in
Shakeri et al. study were much older than our
population (39 vs. 29 yr) and male to female ratio
was 0.49 (17).

The low rate of HCV infection in our population
is compatible with reports from other studies in
the country. A systematic review included eight
reports published from six provinces during
1998-2006, calculated that the HCV infection
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prevalence rate in Iran is 0.16% (95% 95%
CIL:0%-0.59%), the prevalence rate varied from
zero among pregnant women in Khuzestan to
1.3% among residents of nursing home in Guilan
(5). Moreover, in a study performed on 5684 sub-
jects from three provinces of Iran during 2000,
the overall weighted prevalence of anti-HCV was
0.5%; the lowest and highest rates were observed
among samples from Tehran (0.3%) and Hor-
mozgan, Southern Iran, (1.6%), respectively (7).
On the other hand, a survey of 5235 people older
than 15 yr who live during 2014 in Birjand City,
South Khorasan, reported a 0.2% and 0.14%
prevalence rate for HCV infection by ELISA and
PCR tests, respectively (18). Of 12 (0.2%) of
0145 participants from general population of ur-
ban and rural areas of Amol, Mazandaran showed
a seroactivity for HCV and according to PCR
analysis, the prevalence of true HCV infection
was 0.05% (19).

The prevalence of HCV infection in the general
population varies considerably in different re-
gions of Iran. The reason for the dissimilarity in
HCV infection rates is not clear but could be due
to the differences in the lifestyles, habits, and
rates of high-risk behaviors as well as quality of
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public health services in different geographic re-
gions (20). Moreover, different confirmatory me-
thods used for ELISA-positive cases (recombi-
nant immunoblot assay, HCV-RNA PCR or both
tests) could be considered as a probable reason
for this variation.

In the current population study, HCV infection
rate was lower than those reported from neigh-
boring countries of Iran were. In comparison
with similar studies, the prevalence of HCV in-
fection in Iran is low (5). In Azerbaijan, northern
neighbor to Iran, a high rate of infection with
hepatitis C (8.7%) was revealed (21). Similarly, in
Pakistan a high prevalence of hepatitis C; 4.95%,
3.64% and 1.72% among adult, young and pedia-
tric populations respectively was reported (22).
Furthermore, the frequency of anti-HCV positivi-
ty among 1157 randomly selected patients attend-
ing an outpatient clinic in Istanbul, Turkey, was
reported as high as 2.4% (23).

Donor selection procedures, as well as
improvement in blood transfusion services, have
been emphasized to minimize the adverse results
of blood transfusion (24, 25). According to na-
tional prevention strategies, screening and treat-
ing high-risk groups such as intravenous drug
abusers and multi-transfused patients should be
strongly accomplished (24, 20).

Conclusion

The HCV prevalence in our population is lower
than many reports from other countries in the
region. The low rate of HCV infection among
our population could be partly to some national
programs such as blood safety measures or those
targeted high-risk population. In Iran, screening
of blood donations for HBsAg, HIV and HCV
started from 1974, 1989 and 1996, respectively.
HCV rate among Iranian blood donors has de-
clined from 0.3% in 2001 to 0.12% in 2007.

Ethical considerations
Ethical issues (Including plagiarism, Informed

Consent, misconduct, data fabrication and/or
falsification, double publication and/or submis-

412

sion, redundancy, etc) have been completely ob-
served by the authors.

Acknowledgments

We thank the personnel of the Central Medical
Diagnostic Lab, ACECR, Razavi Khorasan
Branch, for kindly cooperation in performing the
laboratory tests. The authors declare that there is
no conflict of interest.

References

1. Houghton M (2007). Hepatitis C Viruses. In:
Fields Virology. EA(s), Fields BN, Knipe DM,
Howley PM, 5th edn. Philadelphia:
Lippincott- Raven, pp. 1035-1053.

2. Gravitz L (2011). Introduction: a smouldering
public-health crisis. Nazre, 474:52-4.

3. Mohd Hanafiah K, Groeger J, Flaxman A,
Wiersma S (2013). Global epidemiology of
hepatitis C virus infection: new estimates of
age-specific antibody to HCV seroprevalence.
Hepatolggy, 57:1333-42.

4. WHO (June 2011. Retrieved 2011-07-13). Wotld
Health Organization (WHO).

5. Alavian S, Ahmadzad-Asl M, Lankarani K,
Shahbabaie M, Bahrami A, Kabir A (2009).
Hepatitis C Infecton in the General
Population of Iran: A Systematic Review.
Hepat Mon, 9:211-223.

6. Rezvan H, Ahmadi ], Farhadi M (1994). A
preliminary study on the prevalence of anti
HCV amongst healthy blood donors in
Iran. ox Sang. 67 (Suppl 2):100.
http://onlinelibrary.wiley.com/doi/10.1111/j
1423-
0410.1994.tb03669.x/epdf?r3_referer=wol&t
racking action=preview_click&show_checko
ut=1&purchase_referrer=onlinelibrary.wiley.c
om&purchase_site_license=LICENSE,_EXP
IRED

7. Merat S, Rezvan H, Nouraie M, Jafari E,
Abolghasemi H, Radmard AR, Zaer-rezaii H,
Amini-Kafiabad S, Maghsudlu M, Pourshams
A, Malekzadeh R, Esmaili S (2010).
Seroprevalence of hepatitis C virus: the first
population-based study from Iran. Inz | Infect
Dis, 14 Suppl 3:¢113-6.

Available at:  http://ijph.tums.ac.ir



10.

11.

12.

13.

14.

15.

16.

17.

Awvailable at:

Ahmadi Ghezeldasht et al.: Prevalence of Hepatitis C Virus Infection in General Population of Mashhad ...

Sayad B, Shamsedin F, Keyvani H et al (2008).
Seroepidemiology of Hepatiis C in
Kermanshah (West of Iran, 2006). Hepatitis
Monthly 8:141-146.

Amiri ZM, Shakib AJ, Toorchi M (2005).
Seroprevalence of hepatitis C and risk factors
in haemodialysis patients in Guilan, Islamic
Republic of Iran. FEast Mediterr Health ],
11:372-6.

Simmonds P (2004). Genetic diversity and
evolution of hepatitis C virus--15 years on. |
Gen Virol, 85 (Pt 11):3173-88.

Chlabicz S, Flisiak R, Lapinski TW et al (2011).
Epidemiological features of patients infected
with HCV  genotype 4 in Poland:
Epidemiology of HCV genotype 4 in Poland.
Hepat Mon, 11:191-4.

Zein N, Rakela J, Krawitt E, Reddy K, Tominaga
T, Persing D (1996). Hepatitis C virus
genotypes in the United States: epidemiology,
pathogenicity, and response to interferon
therapy. Ann Intern Med, 125:634-9.

Samimi-Rad K, Nategh R, Malekzadeh R,
Norder H, Magnius L (2004). Molecular
epidemiology of hepatitis C virus in Iran as
reflected by phylogenetic analysis of the
NS5B region. | Med 17irol, 74:246-52.

Vossughinia H, Goshayeshi L, Bayegi HR, Sima
H, Kazemi A, Erfani S, Abedini S,
Ghaffarzadegan K, Nomani H, Jamehdar SA
(2012). Prevalence of Hepatiis C Virus
Genotypes in Mashhad, Northeast Iran. Iran |
Public Health, 41:56-61.

Rafatpanah H, Hedayati-Moghaddam MR,
Fathimoghadam F et al (2011). High
prevalence of HTLV-I infection in Mashhad,
Northeast  Iran: a  population-based
seroepidemiology survey. | Chn 1irol, 52:172-
6.

Fathimoghaddam F, Hedayati-Moghaddam MR,
Bidkhori HR, Ahmadi S, Sima HR (2011).
The prevalence of hepatiis B antigen-
positivity in the general population of
Mashhad, Iran. Hepat Mon, 11:346-50.

Shakeri MT, Nomani H, Ghayour Mobarhan M,
Sima HR, Gerayli S, Shahbazi S, Rostami S,
Meshkat Z (2013). The prevalence of hepatitis

http://ijph.tums.ac.ir

18.

19.

20.

21.

22.

23.

24.

25.

26.

C virus in mashhad, iran: a population-based
study. Hepat Mon, 13:¢7723.

Ebrahimzadeh A, Azarkar 7, Ziaee M,
Sharifzadeh G, Bijari B (2016). Prevalence
and Risk Factors of Hepatitis C Infection
HCV) in Bitjand, Iran, 2014. Int | Infect,
3:e34102.

Zamani F, Sohrabi M, Poustchi H et al (2013).
Prevalence and risk factors of hepatitis C
virus infection in amol city, north of iran: a
population-based study (2008-2011). Hepat
Mon, 13:€13313.

Taherkhani R,  Farshadpour F  (2015).
Epidemiology of hepatitis C virus in Iran.
World | Gastroenterol, 21:10790-10810.

Galetskii SA, Seniuta NB, Syrtsev AV, Abdullaev
OM, Aliev DA, Kerimov AA, Yamashita M,
Hayami M, Kato T, Mizokami M (1999).
[Analysis of some viral infections, transmitted
by parenteral and sexual routes, in the
Republic of Azerbaijan|. Vopr 1irusol, 44:232-
6.

Waheed Y, Shafi T, Safi SZ, Qadri I (2009).
Hepatitis C virus in Pakistan: a systematic
review of prevalence, genotypes and risk
tactors. World | Gastroenterol, 15:5647-53.

Erden S, Buyukozturk S, Calangu S, Yilmaz G,
Palanduz S, Badur S (2003). A study of
serological markers of hepatiis B and C
viruses in Istanbul, Turkey. Med Princ Pract,
12:184-8.

Rezvan H, Abolghassemi H, Kafiabad SA
(2007).  Transfusion-transmitted  infections
among multitransfused patients in Iran: a
review. Transfus Med, 17:425-33.

Abolghasemi H, Maghsudlu M, Kafi-Abad SA,
Cheraghali A (2009). Introduction to Iranian
blood transfusion organization and blood
safety in Iran. Iran | Public Health,
38(Suppl.1):82-87.

Talaie H, Shadnia SH, Okazi A, Pajouhmand A,
Hasanian H, Aranpoor H (2007). The
prevalence of hepatitis B, hepatitis C and HIV
infections in non-IV drug opioid poisoned
patients in Tehran-Iran. Pak | Bl Sd, 10:220-
4.

413



