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Prevalence of Hepatitis B and C Infections and Associated 
Risk Factors in Pars Cohort Study, Southern Iran
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INTRODUCTION
Viral hepatitis is the fifth leading cause of mortality in the Middle East and 
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ABSTRACT

BACKGROUND
Hepatitis B and C virus (HBV and HCV) infections rank among the most frequent 

infectious diseases with a rising worldwide burden. However, their epidemiology and 
risk factors are understudied in many regions, including Iran.

METHODS
This study was conducted as part of the Pars Cohort Study (PCS) in Valashahr district, 

Fars province (2012-2014). Participants received venipuncture for HBsAg and HCV 
antibody, followed by Polymerase Chain Reaction (PCR) testing. All infected people 
and their comparison groups completed a risk assessment questionnaire.

RESULTS
Overall, 9,269 people participated in the study; the majority were women and of Fars 

ethnicity. Prevalence of HBsAg and HCV antibody was 2.3% (n = 215) and 0.3% (n = 26), 
from whom 23% (n = 47) and 13% (n = 3) had indications for treatment, respectively. During 
follow-up, among HBsAg-positive individuals who were not on treatment, 62% tested 
negative for HBsAg, and in 2% HBV DNA had risen to treatment levels. Risk factors 
for HBV infection were illiteracy [OR = 3.43, 95% CI = 1.1, 10.3], and Turk ethnicity 
compared to Fars [OR = 1.58, 95% CI = 1.1, 2.3]. History of blood transfusion [OR = 
2.00, 95% CI = 1.1, 3.5] and history of drug use [OR = 2.85, 95% CI = 1.1, 7.4] were 
associated with HCV infection, after adjustment.

CONCLUSION
Further epidemiological studies are needed to identify at-risk populations in different 

regions. Preventive interventions, including educational programs and transfusion safety 
strategies, are crucial for reducing the hepatitis burden.
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North Africa (MENA) region with a rising worldwide 
burden.1,2 Hepatitis B and C viruses (HBV and HCV) 
are the main contributors to chronic liver conditions 
and liver-related fatalities.1 The recent breakthrough in 
direct-acting antiviral treatments provides an opportunity 
to achieve elimination targets of the World Health 
Organization (WHO) by 2030.3 Since infected patients 
are mostly asymptomatic and diagnosed through screen-
ing efforts or accidentally, identifying the populations 
at higher risk is crucial as a preliminary step towards 
elimination.4 However, knowledge of regional epidemi-
ology that is required to guide current control efforts is still 
inadequate.2

In the MENA region, Iran is hosting the highest 
proportion of people who inject drugs, which are a major 
population at risk for acquiring blood-borne infections.5 
Sexual and mother-to-child transmission are the main 
routes of HBV spread in Iran, while ongoing HCV 
transmission seems to be driven by healthcare procedures 
and injecting drug use.6-8 In the recent decade, vaccination 
programs, transfusion safety strategies, new treatments, 
and increased public knowledge, have led to a significant 
reduction in the endemicity.9 Therefore, information on 
the epidemiology and risk factors of viral hepatitis in 
the Iranian population needs revision.10,11 Recently, this 
country has been classified within the low-prevalent areas 
for the HBV infection (< 2%),12,13 the prevalence of HCV 
is even less, and 0.6% of the general population carry 
antibodies.14 However, more population-based studies 
are required to replicate the estimates of prior studies in 
different regions and ethnic groups across Iran.

This study was conducted as part of the Pars Cohort 
Study (PCS), which investigates the epidemiology of 
non-communicable diseases in southern Iran.15 We de-
signed the current study because of the inconsistency and 
limited evidence on viral hepatitis epidemiology and risk 
factors in Iran. Such evidence could help policymakers 
with budget priorities and developing tailored strategies to 
meet the elimination targets in middle-income countries.

MATERIALS AND METHODS

Study design
The main goals of PCS were to assess the prevalence, 

risk factors, and burden of non-communicable diseases at 

baseline and a prospective 10-year follow-up in Southern 
Iran. Enrollment was occurred between 2012 and 2014. 
All residents aged 40-75 years were invited to participate 
and were eligible, given they had provided written consent. 
The protocol of the current study was approved by the 
National Institute for Medical Research Development 
[Ethics code: IR.NIMAD.REC.1397.156].

Study setting
The study setting was Valashahr district, Fars province, 

Southern Iran. The district consists of five counties and 
the city of Valashahr, with 93 villages and more than 
40,000 inhabitants, mainly of Fars and Turk ethnicities. 
During the two years of enrollment, 9,264 people visited 
the study center for an interview and provided biological 
samples.

Study procedures
For each subject, a trained interviewer collected data 

by a structured questionnaire and a thorough physical 
examination. The PCS questionnaire had more than 180 
variables, including hepatitis risk assessment questions 
that were used in the current study. Samples were col-
lected according to the Iranian Blood Transfusion 
Organization (IBTO) guidelines. Details of the study 
protocol have been published elsewhere.15 

All participants received venipuncture, and 500 µl 
blood was obtained for Enzyme-Linked Immuno-Sorbent 
Assay (ELISA). Serum was analyzed for the HBV surface 
antigen (HBsAg) (Murex HBsAg version 3, DiaSorin) and 
HCV antibody (Siemens, Germany), using available com-
mercial kits. Positive test results were further investigated 
by Polymerase Chain Reaction (PCR) assay for HBV 
DNA or HCV RNA. Liver enzymes, including aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), 
alkaline phosphatase (ALP), and gamma-glutamyl transferase 
(GGT) were also measured for all participants.

For people with positive HBsAg or HCV RNA, liver 
sonography and FibroScan® (502 Touch; Echosens, Paris, 
France) were performed. The diagnosis and management 
were according to the European Association for the 
Study of the Liver (EASL) guidelines. For people with 
HBV or HCV infection who needed to be treated, treat-
ment was initiated by locally manufactured Tenofovir 
(Tenobiovir®, Bakhtar Bioshimi, Tehran, Iran) and a 
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fixed-dose combination of Sofosbuvir400/Daclatasvir60 
(Sovodak®, Rojan Pharma, Tehran, Iran), respectively. 
Follow-up appointments, sonography, and laboratory 
testing were planned for all patients. Sustained Virological 
Response was evaluated among HCV patients, defined as a 
PCR testing 12 weeks after treatment completion (SVR12).

People with positive HBsAg or HCV antibody and 
their comparison groups (with negative test results) 
filled in a risk assessment questionnaire, including 15 
risk factors for hepatitis. We also compared the groups 
concerning age, sex, marital status, ethnicity, education, 
and history of cigarette smoking.

Statistical analysis
Data are expressed as mean±SD or frequency and 

percentage, as appropriate. Differences in frequencies 
were evaluated by simple contingency table analysis 
(Fisher’s exact test, probability test, and χ2 test), and 
continuous variables were assessed with the t test or 
Mann–Whitney U test using STATA software, version 
12.0 (Stata Corp, College Station, TX, USA). The normality 
assumption was assessed using the Shapiro-Wick test. 
Odds ratios (OR) were computed using unconditional 
logistic regression models, with a 95% confidence in-
terval (CIs). p < 0.05 were considered to be statistically 
significant.

RESULTS
Overall, 9,269 individuals aged 40-75 years partici-

pated in the study; the majority of whom were women 
(54%), of Fars ethnicity (56%), and married (89%), and 
almost half were illiterate (49%). Having a history of 
tobacco, opium, and alcohol use were reported in 21%, 
8%, and 2% of all participants, respectively. Characteristics 
of the PCS participants have been detailed elsewhere.15

The HbsAg was detected in 215 (2.3%) individuals 
and 206 participants had also available data on HBV DNA, 
of whom 47 (23%) needed treatment and all received 
medication, while 159 (77%) had no indications for 
treatment. The prevalence of HCV antibody was 0.3% 
(n = 26), and from the 24 people who had data available 
on PCR testing, 3 (13%) had positive HCV RNA results. 
Treatment uptake in both groups of patients was 100%. 
Characteristics of the infected individuals and the 
comparison groups are presented in Table 1. Overall, 

infected people were more likely to be men, married, and 
illiterate, and most had no history of cigarette smoking or 
alcohol use.

During follow-up, 40 (85%) patients who were on 
HBV treatment referred, and all were advised to continue 
taking medications. Among HBsAg-positive people 
with no treatment indications who attended the follow-
up appointments (n = 95), 59 (62%) tested negative for 
HBsAg, and for 2 (2%) individuals, HBV DNA had risen 
to treatment levels. All patients with HCV completed 
their treatment course and achieved SVR12 (100%).

Overall, all risk factors were more frequent among 
infected people than non-infected individuals, except 
cupping (21% vs. 26%, respectively). Among those 
with positive HCV antibody, history of hospitalization, 
surgery, accident, and war injury was lower than their 
comparison group. History of transfusion was associated 
with having a positive HBsAg (p = 0.026), and history 
of drug use was associated with having a positive HCV 
antibody test (p = 0.023). No significant associations 
were observed for other factors. The frequency of all risk 
factors, categorized by HBV and HCV testing results, is 
shown in Table 2.

A higher prevalence of HBV infection was observed 
among people of Turk [OR = 1.58, 95% CI = 1.1, 2.3] or 
other ethnicities [OR = 3.31, 95% CI = 1.4, 7.7], compared 
to Fars ethnicity. Illiteracy was the other significant risk 
factor for HBV acquisition, compared to higher education 
(> 12 years) [OR = 3.43, 95% CI = 1.1, 10.3]. After adjusting 
for ethnicity and education, we observed that having a 
history of blood transfusion increases the risk of HBV 
infection [OR = 2.00, 95% CI = 1.1, 3.5]; this association 
was significant for Fars ethnicity (p = 0.009, Table 3).

The mean ± SD age of the participants with positive 
and negative HCV antibodies was 51 ± 9 and 55 ± 10, 
respectively. Older age was slightly correlated with a 
lower risk of HCV [OR = 0.95, 95% CI = 0.9, 1.0]. After 
adjusting for age, having a history of drug use was as-
sociated with an increased risk of HCV infection [OR = 
2.85, 95% CI = 1.1, 7.4, Table 3].

The mean of AST was higher among people with positive 
HBsAg (21 vs. 18) and HCV antibody (22 vs. 19), compared 
to negatives. For ALT, the mean was higher among those 
with positive HCV antibody (25 vs. 22) but slightly lower 
in HBsAg-positive people (22 vs. 23). GGT in both 
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infected groups was lower compared to the non-infected. 
No associations were observed in laboratory tests, except 
for the AST enzyme that was significantly higher among 
infected participants (p < 0.0001, Table 4).

DISCUSSION
This study investigates the prevalence of HBV and 

HBC in a semi-urban area in southern Iran and defines 

Table 1: Characteristics of the Pars Cohort Study (PCS) participants with positive HbsAg or HCV antibodies and the comparison groups

Characteristics
HBsAg HCV antibody

Positive
n = 215

Negative
n = 504 p value Positive

n = 26
Negative
n = 694 p value

Sex
Male 134 (62.3%) 304 (60.3%)

0.613
13 (50.0%) 425 (61.2%)

0.249
Female 81 (37.7%) 200 (39.7%) 13 (50.0%) 269 (38.8%)

Marital status

Married 188 (87.4%) 469 (93.1%)

0.101

23 (88.5%) 634 (91.4%)

0.792Widow 23 (10.7%) 29 (5.8%) 3 (11.5%) 50 (7.2%)

Single/Divorced 4 (1.9%) 6 (1.2%) 0 (0.0%) 10 (1.5%)

Ethnicity

Fars 114 (53.0%) 342 (67.9%)

<0.001

16 (61.5%) 441 (63.5%)

0.551Turk 87 (40.5%) 151 (30.0%) 10 (38.5%) 228 (32.9%)

Other 14 (6.5%) 11 (2.2%) 0 (0.0%) 25 (3.6%)

Education

Illiterate 110 (51.2%) 184 (36.5%)

0.001

6 (23.1%) 288 (41.5%)

0.372

<5 years 68 (31.6%) 159 (31.5%) 10 (38.5%) 218 (31.4%)

6-8 19 (8.8%) 80 (15.9%) 6 (23.1%) 93 (13.4%)

9-12 13 (6.0%) 58 (11.5%) 3 (11.5%) 68 (9.8%)

University 5 (2.3%) 23 (4.6%) 1 (3.8%) 27 (3.9%)

History of cigarette 
smoking

Yes 55 (25.6%) 138 (27.4%)
0.608

6 (23.1%) 187 (27.0%)
0.659

No 160 (74.4%) 365 (72.6%) 20 (76.9%) 506 (73.0%)

History of alcohol 
consumption

Yes 3 (1.4%) 13 (2.6%)
0.318

0 (0.0%) 16 (2.3%)
0.432

No 212 (98.6%) 487 (97.4%) 26 (100.0%) 674 (97.7%)

98 Hepatitis B and C in Southern Iran

Table 2: Frequency of transmission risk factors among the Pars Cohort Study (PCS) participants with positive HbsAg or HCV antibodies 
and the comparison groups

Risk Factors
HBsAg HCV antibody

Positive
n = 215

Negative
n = 504 p value Positive

n = 26
Negative
n = 694 p value

History of transfusion 24 (11.9%) 34 (6.8%) 0.026 4 (16.7%) 55 (8.1%) 0.136

History of hospitalization 147 (72.8%) 353 (70.5%) 0.540 14 (58.3%) 486 (71.5%) 0.163

History of surgery 128 (63.4%) 293 (58.5%) 0.232 13 (54.2%) 409 (60.1%) 0.557

History of accident 44 (21.8%) 90 (18.0%) 0.243 4 (16.7%) 130 (19.1%) 0.764

History of war injury 15 (7.4%) 33 (6.6%) 0.690 1 (4.2%) 47 (6.9%) 0.600

History of jaundice 11 (5.4%) 14 (2.8%) 0.089 2 (8.7%) 23 (3.4%) 0.177

History of drug use 23 (11.4%) 53 (10.6%) 0.755 6 (25.0%) 70 (10.3%) 0.023

History of cupping 41 (20.3%) 132 (26.3%) 0.092 8 (33.3%) 166 (24.4%) 0.992

History of tattooing 39 (19.3%) 92 (18.4%) 0.771 5 (20.8%) 126 (18.5%) 0.776

Non-sterile body piercing 75 (37.1%) 178 (35.6%) 0.703 10 (41.7%) 244 (35.9%) 0.566

Having a blood-related job 3 (1.5%) 9 (1.8%) 0.778 2 (8.3%) 10 (1.5%) 0.060

 Extramarital sex experience 8 (4.0%) 17 (3.4%) 0.713 1 (4.2%) 24 (3.5%) 0.868

 History of imprisonment 22 (10.9%) 51 (10.2%) 0.780 4 (16.7%) 69 (10.1%) 0.303

 Family history of liver cancer 16 (7.9%) 36 (7.2%) 0.741 3 (12.5%) 49 (7.2%) 0.331

 Family history of hepatitis 12 (5.9%) 19 (3.8%) 0.211 3 (12.5%) 29 (4.3%) 0.057
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the role of sociodemographic characteristics and 
transmission risk factors. The prevalence of HbsAg 
and HCV antibody were 2.3% and 0.3%, respectively. 
Risk factors for HBV and HCV acquisition had little in 
common; Turk ethnicity, illiteracy, and history of blood 
transfusion showed significant associations with HBV, 
while having a history of drug use was associated with a 
higher risk of HCV infection.

Recently, Iran has shifted from low-intermediate to a low 
prevalence area for HBV.12,13 This changing epidemiology 
is related to the mass vaccination programs since 1993 
among susceptible groups and indicates the efficiency of 
implemented interventions.16,17 Our observed prevalence 
is in line with the national estimations and higher 
compared to some parts of Iran, including Khorasan, 
Isfahan, Kurdistan, and East Azerbaijan.11,16 However, 

given that our study population was selected from age 
cohorts that received no birth dose HBV vaccine, these 
estimates may not represent the HBsAg prevalence in 
the general population of Iran.

The prevalence of HCV is half of the national reports and 
slightly higher compared to Mashhad and Mazandaran.8,14 
The same study in Fars province has reported a preva-
lence of 0.24% for anti-HCV in two villages, which is 
very similar to our observation in a semi-urban area.18

The mean level of AST was significantly higher 
among infected people, compared to the comparison 
group. However, the mean level of ALT in people with 
positive HBsAg was lower than the negatives. This ob-
servation could be related to the higher Body Mass Index 
(BMI) levels in the healthy group;19 almost 66% of non-
infected individuals were overweight or obese, but this 
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Table 3: Odds ratio and 95% confidence interval for risk factors significantly associated with having a positive HBsAg or HCV antibody 
among the Pars Cohort Study (PCS) participants

HBV risk factors p value Odds ratio 95% confidence interval

Ethnicity

Fars 0.003

Turk 0.012 1.58 (1.1, 2.3)

Other 0.006 3.31 (1.4, 7.7)

Education

University 0.005

 Illiterate 0.028 3.43 (1.1, 10.3)

9-12 0.093 2.59 (0.9, 7.9)

6-8 0.387 1.70 (0.5, 5.6)

< 5 years 0.649 1.33 (0.4, 4.6)

History of transfusion* Yes 0.018 2.00 (1.1, 3.5)

HCV risk factors p value Odds ratio 95% confidence interval

Age Age 0.043 0.95

History of drug use** History of drug use** 0.033 2.85
* Adjusted for ethnicity and education
** Adjusted for age 

Table 4: Mean and standard deviation (SD) for laboratory tests in the Pars Cohort Study (PCS), including aspartate aminotransferase 
(AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), and gamma-glutamyl transferase (GGT)

Laboratory tests

HBsAg HCV antibody

Positive
n = 215

Negative
n = 504

Positive
n = 26

Negative
n = 694

Mean SD Mean SD Mean SD Mean SD

AST 20.73 9.40 18.25 10.78 22.03 14.67 18.87 10.24

ALT 21.58 13.36 22.76 19.27 24.66 22.11 22.31 17.53

 ALP 283 76 278 79 267 98 280 77

GGT 25.94 18.92 36.17 49.45 28.60 28.81 33.26 43.33

Hariri et al.
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rate was 49% in the infected group.
Ethnicity is known to be associated with HCV 

infection and treatment outcomes,20 one study has re-
ported a lower prevalence of HCV in Turk and Lor pop-
ulations, compared to Fars.21 We found no associations for 
ethnicity regarding HCV acquisition; however, the preva-
lence of HBV in people of Turk and other ethnicities was 
significantly higher than Fars. One explanation could be 
that Turk and other ethnicities residing in the district are 
of lower socioeconomic status compared to Fars residents 
(illiteracy was 44% vs. 56%, respectively). Such findings 
represent the variations in prevalence, which could be 
attributed to the diversity in lifestyles and frequency of 
high-risk behaviors among different ethnic groups residing 
in Iran.22

We observed a significant relationship between having 
a history of blood transfusion and the risk of HBV infection; 
this association was significant among the Fars ethnic 
group (p = 0.009). Substantial efforts of the national 
organization of blood transfusion in recent years have 
significantly reduced the prevalence rates. However, 
controlling the transmission via transfusion settings in 
the southern part of Iran is still of great concern.23 Also, 
having a history of drug use was significantly related to 
an increased risk of HCV infection. This observation is 
similar to many previous studies, highlighting the 
importance of HCV screening among people who have 
a history of drug use.24-26

In line with previous studies, we found that people 
with higher education (> 12 years) have a remarkably 
lower risk for HBV compared to the illiterates 27,28 Older 
age was slightly correlated with a lower risk of HCV 
infection that was in line with the Azar cohort study, 
where the highest HCV prevalence was observed be-
tween ages 40 and 50 years.29 The positive HCV antibodies 
were equally distributed between both sexes, similar to the 
other study in Fars province.18 For HBV, the prevalence 
was 3.1% and 1.6% among men and women, respectively; 
this is also very similar to the reported rates of a recent 
meta-analysis in Iran.12 We found no significant difference 
between sexes regarding the acquisition of neither virus.

Strengths and limitations
The large population-representative sample size is the 

most significant strength of this study. The main limitation 
was the cross-sectional design, which could not identify 
the cause and effect relationship. Also, since our sample 
was limited to the age range of 40 to 75 years, data on 
the younger population were not available to compare 
the results.

CONCLUSION
The observed prevalence of HBV and HCV infections in 

a semi-urban area of southern Iran was comparable to the 
national estimations. Significant associations were found for 
several factors, including a history of blood transfusion and 
drug use, and Turk ethnicity. Future interventions should be 
directed towards controlling transmission in healthcare 
settings and among people who use drugs. Moreover, immu-
nization should continue with more effort, and screen-
ing programs should concentrate on those high-risk ethnic 
groups for which screening is considered cost-effective. 
However, further studies among other populations in Iran 
are required for a better understanding of the epidemiology 
of viral hepatitis infection in different parts of the country.

ACKNOWLEDGMENT
The National Institute for Medical Research Develop-

ment (NIMAD) has funded this project through grant 
numbers 965444 and 971061. This article is part of a 
dissertation (approval code: 95010114004).

ETHICAL APPROVAL
There is nothing to be declared.

CONFLICT OF INTEREST
The authors declare no conflict of interest related 

to this work.

REFERENCES
1. Jefferies M, Rauff B, Rashid H, Lam T, Rafiq S. Update 

on global epidemiology of viral hepatitis and preventive 
strategies. World J Clin Cases 2018;6:589-99.

2. Stanaway JD, Flaxman AD, Naghavi M, Fitzmaurice 
C, Vos T, Abubakar I, et al. The global burden of viral 
hepatitis from 1990 to 2013: findings from the Global 
Burden of Disease Study 2013. Lancet 2016;388:1081-
8. doi: 10.1016/S0140-6736(16)30579-7.

3. WHO. Prevention and Control of Viral Hepatitis Infection: 
Framework for Global Action. 2012.

100 Hepatitis B and C in Southern Iran



Middle East J Dig Dis/ Vol. 13/ No. 2/ April 2021

4. Terasaki G, Desai A, McKinney CM, Haider MZ. 
Seroprevalence of Hepatitis B Infection Among Immi-
grants in a Primary Care Clinic: A Case for Granular Eth-
nicity and Language Data Collection. J Immigr Minor Health 
2017;19:987-90. doi: 10.1007/s10903-016-0543-7.

5. Mumtaz GR, Weiss HA, Thomas SL, Riome S, Setayesh 
H, Riedner G, et al. HIV among people who inject drugs 
in the Middle East and North Africa: systematic review 
and data synthesis. PLoS Med 2014;11:e1001663-e. doi: 
10.1371/journal.pmed.1001663.

6. Shahriari-Fard F, Alavian SM, Farajzadegan Z, Rabiei 
A, Ataei B, Ataie M. Assessment of hepatitis C risk factors 
in center of Iran: A case-control study. J Res Med Sci 
2018;23:87. doi: 10.4103/jrms.JRMS_1211_17.

7. Katoonizadeh A, Motamed-Gorji N, Sharafkhah M, 
Ostovaneh M, Esmaili S, Eslami L, et al. Intra-familial 
Transmission of Chronic Hepatitis B Infection: A Large 
Population-Based Cohort Study in Northern Iran. Arch 
Iran Med 2018;21:436-42.

8. Mahmud S, Akbarzadeh V, Abu-Raddad LJ. The epide-
miology of hepatitis C virus in Iran: Systematic review 
and meta-analyses. Sci Rep 2018;8:150. doi: 10.1038/
s41598-017-18296-9.

9. Ziaee M, Ebrahimzadeh A, Azarkar Z, Namaei MH, Sa-
buri A, Fereidouni M, et al. Seroprevalence and Risk 
Factors for Hepatitis B in an Adult Population: The First 
Report from Birjand, South Khorasan, Iran. Hepat Mon 
2016;16:e36452. doi: 10.5812/hepatmon.36452.

10. Ott JJ, Stevens GA, Groeger J, Wiersma ST. Global epide-
miology of hepatitis B virus infection: New estimates of 
age-specific HBsAg seroprevalence and endemicity. Vaccine 
2012;30:2212-9. doi: 10.1016/j.vaccine.2011.12.116.

11. Mohammadi Z, Keshtkar A, Eghtesad S, Jeddian A, 
Pourfatholah AA, Maghsudlu M, et al. Epidemiologi-
cal Profile of Hepatitis B Virus Infection in Iran in the 
Past 25 years; A Systematic Review and Meta-analysis 
of General Population Studies. Middle East J Dig Dis 
2016;8:5-18. doi: 10.15171/mejdd.2016.01.

12. Salehi-Vaziri M, Sadeghi F, Almasi Hashiani A, Gholami 
Fesharaki M, Alavian SM. Hepatitis B Virus Infection in the 
General Population of Iran: An Updated Systematic Re-
view and Meta-Analysis. Hepat Mon 2016;16:e35577. 
doi: 10.5812/hepatmon.35577.

13. Schweitzer A, Horn J, Mikolajczyk RT, Krause G, Ott 
JJ. Estimations of worldwide prevalence of chronic hepatitis 
B virus infection: a systematic review of data published 
between 1965 and 2013. Lancet 2015;386:1546-55. doi: 
10.1016/S0140-6736(15)61412-X.

14. Mirminachi B, Mohammadi Z, Merat S, Neishabouri 
A, Sharifi AH, Alavian SH, et al. Update on the Preva-
lence of Hepatitis C Virus Infection Among Iranian 
General Population: A Systematic Review and Meta-
Analysis. Hepat Mon 2017;17:e42291. doi: 10.5812/
hepatmon.42291.

15. Gandomkar A, Poustchi H, Moini M, Moghadami M, 
Imanieh H, Fattahi MR, et al. Pars cohort study of non-

communicable diseases in Iran: protocol and preliminary 
results. Int J Public Health 2017;62:397-406. doi: 
10.1007/s00038-016-0848-2.

16. Alavian SM, Hajarizadeh B, Ahmadzadasl M, Kabir A, 
Lankarani KB. Hepatitis B Virus Infection in Iran: A 
Systematic Review. Hepat Mon 2008;8:281-94.

17. Rezaei N, Asadi-Lari M, Sheidaei A, Khademi S, Gohari 
K, Delavari F, et al. Liver cirrhosis mortality at national 
and provincial levels in Iran between 1990 and 2015: A 
meta regression analysis. PLOS One 2019;14:e0198449. 
doi: 10.1371/journal.pone.0198449.

18. Fattahi MR, Safarpour A, Sepehrimanesh M, Hosseini 
Asl SMK, Mohamaddoust F. The prevalence of hepatitis 
C virus infection and its related risk factors among the 
rural population of fars province, southern iran. Hepat 
Mon 2015;15:e24734-e. doi: 10.5812/hepatmon.24734.

19. Besharat S, Poustchi H, Mohamadkhani A, Roshandel 
G, Freedman ND, Merat S, et al. Central Obesity and 
Advanced Liver Stiffness in Hepatitis B: Result from 
Golestan Hepatitis B Cohort Study. Arch Iran Med 
2015;18:562-6.

20. Sugimoto K, Stadanlick J, Ikeda F, Brensinger C, Furth 
E, Alter H, et al. Influence of ethnicity in the outcome 
of hepatitis C virus infection and cellular immune re-
sponse. Hepatology 2003;37:590-9. doi: 10.1053/
jhep.2003.50103.

21. Moezzi M, Imani R, Karimi A, Pourheidar B. Hepatitis 
C Seroprevalence and Risk Factors in Adult Population 
of Chaharmahal and Bakhtiari Province of Iran in 2013. 
J Clin Diagn Res 2015;9:LC13-LC7. doi: 10.7860/
JCDR/2015/14986.6694.

22. Rahman F, Rehermann B. Ethnicity and hepatitis C vi-
rus infection. Clin Gastroenterol Hepatol 2004;2:456-8. 
doi: 10.1016/s1542-3565(04)00161-2.

23. Ashkani-Esfahani S, Alavian SM, Salehi-Marzijarani 
M. Prevalence of hepatitis C virus infection among 
hemodialysis patients in the Middle-East: A system-
atic review and meta-analysis. World J Gastroenterol 
2017;23:151-66. doi: 10.3748/wjg.v23.i1.151.

24. Alavi M, Poustchi H, Merat S, Kaveh-ei S, Rahimi-
Movaghar A, Shadloo B, et al. An intervention to improve 
HCV testing, linkage to care, and treatment among 
people who use drugs in Tehran, Iran: The ENHANCE 
study. Int J Drug Policy 2019;72:99-105. doi: 10.1016/j.
drugpo.2019.07.002.

25. Hariri S, Sharafkhah M, Alavi M, Roshandel G, Fazel 
A, Amiriani T, et al. A simple risk-based strategy for 
hepatitis C virus screening among incarcerated people 
in a low- to middle-income setting. Harm Reduct J 
2020;17:56. doi: 10.1186/s12954-020-00400-4.

26. Hariri S, Sharafi H, Sheikh M, Merat S, Hashemi F, Azimian 
F, et al. Continuum of hepatitis C care cascade in prison 
and following release in the direct-acting antivirals era. 
Harm Reduct 2020;17:80. doi: 10.1186/s12954-020-
00431-x.

Hariri et al. 101



Middle East J Dig Dis/ Vol. 13/ No. 2/ April 2021

27. Akbar N, Basuki B, Mulyanto, Garabrant DH, Sulaiman 
A, Noer HM. Ethnicity, socioeconomic status, transfusions 
and risk of hepatitis B and hepatitis C infection. J Gas-
troenterol Hepatol 1997;12:752-7. doi: 10.1111/j.1440-
1746.1997.tb00365.x.

28. Tosun S, Aygün O, Özdemir HÖ, Korkmaz E, Özdemir 
D. The impact of economic and social factors on the 
prevalence of hepatitis B in Turkey. BMC Public Health 
2018;18:649. doi: 10.1186/s12889-018-5575-6.

29. Pouri AA, Ghojazadeh M, Pourasghari B, Baiaz B, 
Soghra Hamzavi F, Somi MH. Seroepidemiology and 
risk factors of hepatitis C virus infection in East Azerbaijan, 
Iran: a population-based Azar Cohort study. Caspian J 
Intern Med 2019;10:326-31.

102 Hepatitis B and C in Southern Iran


