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Abstract
Background: Reducing the risk of transfusion transmitted infections (TTI) is one of the main concerns of blood transfusion systems. Evaluation of HCV risk factors in HCV infected blood donors is critical for donor selection and ensuring blood safety. The aim
of this study was to evaluate known and putative risk factors of HCV infection in Iranian blood donors.
Methods: This matched case-control study was conducted on serologically confirmed HCV positive blood donors (cases) and serologically negative HCV blood donors came back to Iranian Blood Transfusion centers over the country from November 2015 to May
2017. Cases and controls were matched by donation status and interviewed for demographic, medical, and risk histories. Penalized
conditional logistic regression model with backward selection method was used in data analysis. STATA software version 13 was used
for statistical analysis.
Results: A total of 271 cases and 794 controls were interviewed. Age (AOR (5 year), 1.27; 1.13 - 1.42), intravenous drug abuse (AOR,
24.89; 10.2 - 60.82), religious self-flagellation (AOR, 7.02; 2.02 - 24.4), non-injecting drug abuse (AOR, 6.13; 2.49 - 15.13), history of blood
transfusion (AOR, 5.22; 1.52 - 17.92), imprisonment (AOR, 4.81; 2.43 - 9.53), sharing personal razor (AOR, 4.55; 1.45 - 14.28), tattooing
(AOR, 4.46; 2.37 - 8.38), extramarital sexual activity (AOR, 2.88; 1.40 - 5.87), cupping in outpatient place (AOR, 2.44; 1.08 - 5.52), tooth
extraction (AOR, 2.35; 1.46 - 3.78), surgery (AOR, 1.98; 1.22 - 3.21), and intramuscular injection (AOR, 1.68; 1.06 - 2.68) found to be current
independent risk factors for HCV infection demonstrated in 98.52% of cases.
Conclusions: This is the first study to perform penalized conditional logistic regression model in data analyzing to control some
statistical bias in the evaluation of HCV risk factors among Iranian blood donors. According to the results, intravenous drug abuse is
a primary HCV risk factor. In addition, the study emphasizes on the role of other high-risk behaviors such as religious self-flagellation
and high-risk procedures such as cupping in outpatient place in HCV transmission. Increasing donor education regarding HCV risk
factors and more accurate donor selection needs to improve blood safety and protect recipients from potential HCV infection risk.
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1. Background
Hepatitis C virus (HCV) infection is one of the main
causes of chronic liver disease associated with a high
global prevalence of morbidity and mortality (1, 2). Approximately 115 million individuals have HCV antibodies worldwide (3, 4). The prevalence of HCV infection varies in different regions, ranging from less than 1.5% in low-prevalence
regions to approximately 10% in high-prevalence regions
(4). The seroprevalence of HCV ranges from 0.08% to 1.6%
in different provinces of Iran, with an overall prevalence of

0.6% (5). In addition, the rate of HCV seropositivity in blood
donors ranges from 0.003% to 1.8% in different countries
(6).
HCV seropositivity, estimated at 0.05% in Iranian blood
donors, has decreased over the past decade (7). HCV is
transmitted through both parenteral and non-parenteral
routes. In developed and developing countries, drug injection and blood transfusion, without HCV screening during
blood donation, are the most common routes of HCV infection, respectively. In addition, nosocomial transmission of
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HCV appears to be the most common risk factor in some
developing countries with HCV screening for blood donors
(3, 8-10).
One of the main concerns of blood transfusion systems is to reduce the risk of transfusion-transmitted infections. Although the risk of HCV transmission has
markedly reduced with improvements in HCV screening methods for blood donation, there is a residual risk
of transfusion-transmitted HCV, even in developed countries where molecular methods are implemented for HCV
screening during blood donations (11). Generally, the most
important approach for improving blood safety is to select
donors who do not have the risk factors for transfusiontransmissible infections and to reduce unnecessary deferral of safe donors (12).
Annually, over 2,100,000 whole blood units are collected in Iran (13). According to a study from Iran performed in 2013, over one-quarter of prospective blood
donors were deferred due to donor or recipient safety (14).
The high number of discarded donations and deferred
donors indicates the role of donor selection criteria in
blood safety. Evaluation of HCV risk factors in HCV-infected
blood donors is critical for donor selection, as a key step
in the selection process is to apply a proper questionnaire,
based on the current risk factors (12).
Elimination of HCV infection by 2030, using new
direct-acting antiviral (DDA) agents, is the current strategy
of the global health sector, which was approved in the 69th
World Health Assembly (15). Considering the recent availability of DAAs with high efficacy in Iran, case findings and
therapy are suggested as the best strategies for HCV prevention (16). Besides the importance of identifying HCV
risk factors in the donor selection, these factors play an essential role in HCV case findings in the general population.
In addition, implementation of some preventive measures, such as raising awareness in the general population and healthcare system about the routes of HCV transmission, requires knowledge about HCV risk factors. Due
to the inaccessibility of vaccines for HCV prevention, researchers have focused on the regular analysis of HCV
risk factors in different populations to clarify the current
routes of HCV transmission around the world (17-26). Overall, the significance of HCV risk factors varies in different
populations and regions. Intravenous drug use (IDU) or
non-intravenous drug use (non-IDU) before HCV screening
for blood donations, extramarital sexual activity, medical
interventions, tattooing, living with an IDU abuser, imprisonment, and use of shared personal razors are some common risk factors for HCV infection in Iran (18, 27-29).
Considering the time-dependent changes in the epidemiology of HCV infection, which can represent changes
in HCV risk factors (30), and presence of previous risk fac2

tors in the community, it is important to determine the
current risk factors. Accordingly, the aim of this study was
to evaluate the known and putative risk factors for HCV infection in Iranian blood donors.
2. Methods
This matched case-control study was conducted on
volunteered blood donors who were referred to the Iranian Blood Transfusion Organization (IBTO) from November 2015 to May 2017. According to the standard operating procedures (SOPs) of IBTO, prospective donors are considered eligible for blood donation if they met all the criteria for blood donation. The subjects are examined and
interviewed by a trained physician to complete the questionnaire. Ineligible prospective donors are deferred temporarily or permanently, based on the examiner’s assessment. In addition, there are options of self-deferral and
confidential unit exclusion before donation for the participants. Donations were tested serologically for HBV,
HCV, HIV, and syphilis in 7 provinces of Iran for human Tlymphotropic virus (HTLV) 1,2. All reactive donations on
the enzyme-linked immunosorbent assay (ELISA, Enzygnost Anti-HCV 4.0 Kit; Siemens, Germany) were discarded,
and the donors were permanently deferred. Repeatedly reactive donations were subjected to serological confirmatory recombinant immunoblot assay (RIBA) and HCV BLOT
3.0 (MP Diagnostics). Donors whose donations were positive on the confirmatory test were requested to return to
the blood transfusion center for notification and consultation by trained physicians.
2.1. Case and Control Groups
Confirmed HCV-positive blood donors were included
in the case group, while HCV-negative blood donors were
recruited in the control group. The case and control
groups showed no positive results on other screening tests,
including HBV, HIV, syphilis, or HTLV 1,2.
2.2. Selection of Case and Control Groups
Serologically confirmed HCV-positive blood donors,
who were referred to the blood transfusion centers to repeat the HCV screening test or receive consultation, were
selected as the case group; the subjects were willing to participate in the study. On the other hand, serologically confirmed HCV-negative blood donors, who agreed to participate in this study, were randomly selected from the same
blood centers; we attempted to recruit these participants
at the same time as the case group. Due to confounding effect of first time donation (18), the groups were matched
in terms of the donation status. For this purpose, three
Hepat Mon. 2018; 18(10):e69395.
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types of donors were classified with respect to the donation status according to the IBTO definition: first-time, repeat, and regular donors (7). To evaluate the association between demographic characteristics and HCV infection, no
further matching measures were taken in the control and
case groups.
2.3. Risk Factor Questionnaire and Interview
A post donation questionnaire was developed in a previous study through consulting IBTO experts (18), focusing
on demographic characteristics and possible HCV transmission according to international and national studies
on HCV risk factors. This questionnaire has been applied
in previous research to evaluate the risk factors for HCV
among Iranian blood donors (18) and was only revised in
the present study. All case and control subjects were interviewed by trained physicians to complete identical questionnaires.
The questionnaire included the following items:
(1) demographic characteristics, such as age, gender,
marital status, and education; (2) high-risk behaviors, such as IDU, inhalation drug abuse, religious selfflagellation/scarification, and extramarital sexual activity;
(3) medical interventions, such as blood transfusion, hospitalization, surgery, endoscopy, dental treatments (e.g.,
tooth extraction, gum surgery, root canal treatment, and
dental implants), suturing, acupuncture, and needle stick
injury treatments; and (4) high-risk practices, such as tattooing, cupping, and body piercing. The questionnaires,
which were completed all over the country, were sent to
the research team in Tehran.
2.4. Ethical Considerations
This study was approved by the Ethics Committee of
High Institute for Research and Education in Transfusion
Medicine, Tehran, Iran (code, IR.TMI.REC.1394.1800).
2.5. Statistical Analysis
Demographic characteristics, as well as known and putative risk factors, were considered as the independent
variables, while HCV status was regarded as the dependent
variable. To determine the role of blood transfusion and
cupping in HCV transmission, they were classified in subgroups. Blood transfusion was classified as blood transfusion before and after HCV screening for blood donation
and cupping was categorized as cupping in hygienic and
outpatient (traditional) clinics in Iran. In the analyses,
independent variables with more than 2 categories, such
as educational level, were integrated as dummy variables.
The univariate association between 60 independent variables and HCV status was assessed via conditional logistic
Hepat Mon. 2018; 18(10):e69395.

Table 1. Baseline Characteristics of 271 Cases (HCV- Positive Blood Donors) and 794
Controls (HCV-Negative Blood Donors) Blood Donors Participating in This Study,
Iran 2015 - 2017a
Characteristic

Controls

Cases

32.99 ± 9.97

37.87 ± 8.61

Male

712 (89.67)

262 (96.68)

Female

82 (10.33)

9 (3.32)

Age, y
Gender

Marital status
Single

248 (31.39)

58 (21.72)

Married

532 (67.34)

202 (75.66)

Divorced

7 (0.89)

5 (1.87)

Widow

3 (0.38)

2 (0.75)

Under diploma

209 (26.49)

165 (62.26)

Diploma

280 (35.49)

67 (25.28)

Educational level

Associate
Bachelor and higher

91 (11.53)

11 (4.15)

209 (26.49)

22 (8.30)

a
Values are expressed as mean ± SD (standard deviation) or No. (%). The sum
of numbers is not exactly the total number of subjects, due to missing values
and the total of percentages is not exactly 100, due to rounding the values.

regression; the results were summarized as crude odds ratio (OR) at 95% confidence interval (CI). For variables with
sparse data distribution, penalization was applied via data
augmentation, using the log-F (1,1) prior. To adjust for confounding factors, analyzing too many independent variables and avoid sparse data bias, penalized logistic regression model with a backward selection algorithm was applied at an alpha level of 0.05. The results were summarized as adjusted ORs (AORs) at 95% CI (31-33). All independent variables with P-values below 0.2 on the univariate analysis were considered to have significant effects and
were included in the multivariable analysis. All analyses
were performed using STATA version 13 (STATA Corp., College Station, Texas, USA).

3. Results
During the study, a total of 271 and 794 subjects were
recruited in the case and control groups, respectively and
interviewed. First-time donors (94.5%) constituted the majority of subjects, followed by repeat donors (3.7%) and regular donors (1.9%). Baseline characteristics of 271 cases and
794 controls is shown in Table 1.
On the univariate analysis, a significant increase was
reported in the risk of anti-HCV positivity in 37 out of 60
independent variables, which were classified into 4 cate3
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Figure 1. The hierarchy of the proportion of cases based on the strongest risk factor
illustrated in Table 3, Iran 2015 - 2017

gories as described in materials and methods section (Table 2).
After applying penalized logistic regression with backward selection, a total of 13 independent variables remained as significant risk factors for HCV infection (Table
3).
Some cases had more than one risk factor, as presented
in Table 3. Among 271 HCV-positive cases, 74.17% had a history of high-risk behaviors, 16.97% had a history of medical
interventions, and 7.38% had a history of high-risk procedures. The order of risk factors, relative to the proportion
of cases with the strongest risk factors, is shown in Figure
1.
4. Discussion
Evaluation and update of HCV risk factors in HCVinfected blood donors is critical for donor selection and
ensuring blood safety. In this matched case-control study,
we evaluated the known and putative risk factors for HCV
infection among Iranian HCV-positive blood donors. The
results revealed current risk factors for HCV transmission in blood donors, including age, IDU, religious selfflagellation/scarification, inhaled drug abuse, history of
blood transfusion before screening for blood donation,
history of imprisonment, shared personal razors, history
of tattooing, extramarital sexual activity, cupping in an
outpatient setting, tooth extraction, history of surgery,
and history of intramuscular injection.
The present findings showed that IDU is by far the
strongest risk factor for HCV infection, which is in accordance with several studies (18, 20-22, 27, 34-36). Moreover,
4

shared injection equipment, history of tattooing, and history of imprisonment are some independent risk factors
for HCV among ID users (37).
The results also revealed that non- DU is one of the HCV
risk factors in blood donors, as reported in several studies
(27, 28, 38).
We observed a significant relationship between HCV infection and history of blood transfusion before screening
for blood donation, which is similar to the results of different studies from diverse geographical regions (18-21, 27,
28, 34-36, 39). However, we did not observe any association
between blood transfusion after blood donation screening
and HCV infection. The results of this study highlight the
importance of implementing safety measures all over the
country by Iranian blood transfusion centers.
Our findings confirm that extramarital sexual activity is a risk factor for HCV in Iranian blood donors, although the association is weaker than previously reported
(AOR, 2.96 vs. 42.2 in 2002 and 8.52 in 2016) (18, 27). In
Western countries, the role of heterosexual activity in HCV
transmission is insignificant (40) and substituted by male
homosexual activities (10). Moreover, history of imprisonment showed a strong association with HCV infection,
which is in accordance with some previous studies (18, 29,
36). Although in the multivariable analysis, the confounding effects of other independent variables such as IDU and
tattooing, as common practices among prisoners, history
of imprisonment, was remained in the final model. It is estimated that 38% - 88.9% of IDU prisoners are infected with
HCV in different parts of Iran (41, 42).
In the present study, tattooing was found to be associated with HCV infection. Some studies have revealed that
tattooing with unsafe materials and equipment is one of
the routes of HCV transmission. This finding is quite similar to the results of a recent meta-analysis, showing that
tattooing is a strong risk factor for HCV infection in blood
donors (OR, 4.46; CI, 2.37 - 8.38 vs. OR, 4.09; CI, 2.8 - 5.98)
(43). In addition, cupping in outpatient settings was found
to be a route of HCV transmission. Although cupping in
the healthcare setting was associated with HCV infection
in the univariate analysis, it was eliminated as a risk factor
in the final model. Overall, cupping therapy, as an alternative method of treatment, is used in some countries and
has been reported as a route of HCV transmission (44, 45).
There are controversies regarding the association between dental treatments and HCV. Our results confirmed
that HCV can transmit through dental treatments, which is
consistent with other studies (22, 29, 46). In a meta-analysis
of 357 studies and literature review, dental treatment was
suggested as a route of HCV transmission (47, 48). Similar to the results of a previous research, tooth extraction
was found to have an association with acquiring HCV infecHepat Mon. 2018; 18(10):e69395.
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Table 2. Univariate Comparison of Known and Putative Risk Factors Associated with HCV Infection, Iran, 2015 - 2017
Independent Variables

Cases, N = 271 (%)

Controls, N = 794 (%)

OR (95% CI)

Male gender

712 (96.68)

262 (89.67)

3.38 (1.66 - 6.91)

Getting married

202 (75.66)

532 (67.34)

1.52 (1.1 - 2.11)

-

-

1.30 (1.21 - 1.40)

123 (45.39)

7 (0.88)

86.65 (40.62 - 184.87)

9 (3.32)

0 (0.00)

53.47 (3.09 - 924.63)

Demographic characteristics

Age (5 year)a
High risk behaviors
Injecting drug abuse
Sex with injecting drug abusing partner
Inhalation drug abuse

90 (33.21)

8 (1.01)

45.70 (22.21 - 94.03)

Living with injecting drug abuser

32 (11.81)

2 (0.25)

42.07 (11.52 -153.58)

History of sexually transmitted disease

7 (2.58)

0 (0.00)

41.1 (2.33 - 725.57)

History of imprisonment

129 (47.60)

24 (3.02)

28.38 (17.78 - 45.28)

Knife-injury

56 (20.66)

8 (1.01)

22.94 (10.45 - 50.36)

Self-injury

47 (17.41)

7 (0.88)

21.97 (10.03 - 48.15)

Religious self- flagellation

28 (10.33)

6 (0.76)

13.86 (5.84 - 32.92)

Living with a patient with viral hepatitis

19 (7.01)

4 (0.50)

13.11 (4.65 - 36.97)

Sharing of razor

32 (11.81)

8 (1.01)

12.3 (5.7 - 26.54)

95 (35.06)

33 (4.16)

11.24 (7.11 - 17.77)

Living with icteric person

19 (7.01)

7 (0.88)

7.85 (3.34 - 18.48

Sex with icteric/ hepatic partner

6 (2.21)

2 (0.25)

7.06 (1.6 - 30.87)

Alcohol consumption

107 (39.48)

73 (9.19)

6.37 (4.53 - 8.97)

Sharing of tooth brush

9 (3.32)

4 (0.50)

5.97 (1.92 - 18.6)

64 (19.93)

120 (15.11)

1.48 (1.00 - 2.17)

Needle stick

19 (7.01)

2 (0.25)

23.64 (6.28 - 88.98)

Blood transfusion before screening of donations

12 (4.43)

5 (0.63)

6.89 (2.42 - 19.59)

Acupuncture

4 (1.48)

2 (0.25)

6 (1.1 - 32.76)

206 (76.01)

219 (40.18)

5.95 (4.15 - 8.53)

Extramarital sexual activity

Contact sport
Medical interventions’

Tooth extraction
Blood transfusion after screening of donations

9 (3.32)

6 (0.76)

4.27 (1.5 - 12.03)

Wound at war

11 (4.06)

9 (1.13)

3.84 (1.54 - 9.61)

Suturing

54 (19.93)

57 (7.18)

3.55 (2.30 - 5.47)

Dental implants

16 (5.90)

15 ( 1.89)

3.36 (1.60 - 7.03)

History of hospitalization

59 (21.77)

69 (8.69)

3.33 (2.20 - 5.04)

History of surgery

132 (48.71)

191 (24.06)

3.11 (2.31 - 4.19)

History of intramuscular injection

141 (52.03)

258 (32.49)

2.65 (1.93 - 3.63)

History of intravenous injection

91 (33.58)

157 (19.77)

2.36 (1.677 - 3.31)

History of endoscopy of upper part of digestive system

23 (8.49)

30 (3.78)

2.28 (1.31 - 3.94)

Tooth surgery

14 (5.17)

20 (2.52)

2.10 (1.05 - 4.21)

102 (37.64)

35 (4.41)

12.84 (8.46 - 19.47)

High risk procedures
Tattooing
Cupping in outpatient place

41 (15.13)

24 (3.02)

6.67 (3.72 - 11.96)

Cupping in hygienic center

33 (12.18)

50 (6.30)

2.35 (1.40 - 3.94)

Abbreviations: OR, odds ratio; CI, confident interval.
a
Age are calculated according to 5 years increasing in age.
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Table 3. Backward Penalized Regression Model of Risk Factors Associated with HCV
Infection, Iran 2015 - 2017
Risk Factors

AOR ( 95% CI)

P Value

24.89 (10.2 - 60.82)

0.000

7.02 (2.02 - 24.4)

0.002

Inhalation drug abuse

6.13 (2.49 - 15.13)

0.000

Blood transfusion before screening of
donations

5.22 (1.52 - 17.92)

0.009

History of imprisonment

4.81 ( 2.43 - 9.53)

0.000

Sharing of personal razor

4.55 (1.45 - 14.28)

0.009

History of tattooing

4.46 ( 2.37 - 8.38)

0.000

Extramarital sexual activity

2.88 (1.40 - 5.87)

0.004

Cupping in outpatient place

2.44 (1.08 - 5.52)

0.03

Injecting drug abuse
Religious self-flagellation

Tooth extraction

2.35 (1.46 - 3.78)

0.000

History of surgery

1.98 (1.22 - 3.21)

0.005

History of intramuscular injection

1.68 (1.06 - 2.68)

0.03

1.27 (1.13 - 1.42)

0.000

Age (5 year)a

Abbreviations: AOR, odds ratio; CI, confident interval.
a
Age are calculated according to 5 years increasing in age.

tion in the present study (49). Overall, it seems that tooth
extraction by unprofessional staff, who work in substandard hygienic conditions in outpatient dental settings, are
responsible for HCV transmission via tooth extraction in
Iran.
A remarkable finding of this study was the association of religious self-flagellation/scarification with HCV infection. Considering the unhygienic nature of this ritual
act, it is highly liable to be a route of transmission for
some infections. Based on a study conducted in Pakistan,
self-scarification was significant in HBV transmission (50).
Moreover, according to unpublished data by Iran Hepatitis
Network, religious self-scarification is a risk factor for HCV
in Iran, Iraq, and Lebanon. Additionally, a large-scale study
on blood donors from the United States revealed that religious scarification was a risk factor for HCV (34).
In the present study, gender, marital status, educational level, and occupation were not associated with the
higher risk of HCV infection. Age was found to be an independent risk factor for HCV infection. The results showed
an increase of 20% in the OR of HCV infection for every 5year increase in the donor’s age. The results of a previous
study on HCV patients during 2010-2015 showed that all
age groups were associated with HCV infection (51). On the
other hand, in a previous study on Iranian blood donors,
the association between age and HCV positivity could not
be evaluated due to age matching (18), while in another
study, no association was reported in blood donors, without age matching or grouping (27). Nonetheless, another
6

study on American blood donors showed that older age
was associated with HCV (20).
Although, some current HCV risk factors are similar to
those reported in the previous case- control study on Iranian blood donors (18), such as IDU, inhaled drug abuse,
history of blood transfusion before screening for blood donation, history of imprisonment, shared personal razors,
and extramarital sexual activity; except for history of blood
transfusion before screening for blood donation, the association was higher in the presented study than those of
this study odds ratios: 24.89, 6.13, 5.22, 4.81, 4.55, 2.88 compare to 6.42 3.37, 8.54, 2, 2.4, 1.97, respectively. As in the
presented study, based on donation status, we designed
a matched case-control study and reported that 94.5% of
subjects were first time donors, the odds ratios of risk
factors of first time donors were just compared. Considering that penalized conditional logistic for analyzing a
matched case- control study data was performed in the presented study, the discrepancies may be explained by differences in study design and statistical methods.
In the present study, evaluation of behavioral, medical,
and cultural factors, as well as other high-risk factors, was
integrated in the post donation questionnaire. The routes
of HCV infection were identified in 98.5% of HCV-infected
blood donors in the present study versus 75.5% and 88.8%
of Iranian blood donors in previous studies (27, 28).
To ensure generalizability of the study, we selected
cases and controls from the same blood transfusion center all over the countries and they were interviewed in the
same time and matched by donation status. The present
study had some limitations. The interview was conducted
among blood donors who accepted to participate in this
study and might not be a representative of all blood donors
and were eligible for the study. Therefore, the identified
risk factors might have been influenced due to possible
differences in the risk profiles of participants and nonparticipants. In addition, similar to all case-control studies, we encountered a recall bias. Furthermore, since the
interviewers were not blind to the results of HCV test in
the case group, underestimation of the prevalence of risk
factors is possible in the controls. Moreover, the prevalence of some independent variables was very low or very
high; therefore, a penalized conditional logistic regression
model was performed in data analysis to control some statistical bias in the evaluation of HCV risk factors among Iranian blood donors.
In conclusion, our findings indicated IDU as the most
important and primary risk factor for HCV infection. The
role of religious self-flagellation as the second most important route of HCV transmission was highlighted in Iranian blood donors. Surgery and intramuscular injection
were found to be poorly associated with HCV infection and
Hepat Mon. 2018; 18(10):e69395.
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should be elucidated cautiously. Our findings highlighted
some risk factors in Iranian blood donors, which were integrated in the donor selection process, but were not disclosed by prospective donors because of unawareness of
HCV risk factors. In addition, some prospective donors,
who were aware of HCV risk factors, knew that if they disclosed their risk factors, they would be no longer eligible
for donation; even uninfected donors were unwilling to
disclose some behaviors. It is possible that blood donors
pay less attention to the educational measures introduced
by IBTO. Although donor selection seems to be effective in
Iran (52), increasing the knowledge of prospective blood
donors regarding the routes of HCV transmission and conducting more accurate interviews by physicians can lead to
more successful donor selection and high blood safety. Finally, the present results can be applied in the surveillance
of HCV infection in Iran to prevent this disease in the general population.
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