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ABSTRACT

Objectives: Hepatitis C virus (HCV) is the major cause of post-
transfusion hepatitis infection (PTH). Patients with thalassemia major
are at high risk of hepatitis C due to the blood transfusion from donors
infected by HCV. The aim of this study was to detect the prevalence of
anti-HCV antibodies and risk factors in multitransfused thalassemic
patients in Isfahan-Iran to establish more preventive strategies.

Methods: This study was conducted to assess the patients with beta-
thalassemia in Isfahan hospitals during 1996-2011 for HCV infection.
A structured interview questionnaire was developed by the trained
researcher to collect the demographic and risk factors. Statistical analy-
sis was done by Chi-square test, Mann-Withney and multiple logistic
regressions using SPSS software, version 15.

Results: 466 patients with major thalassemia participated in this study.
The mean age of patients was 17.46 £ 8.3. Two hundred and seventy
(58.3%) and 193 (41.7%) of participants were male and female, respec-
tively. The prevalence of HCV was estimated 8% among thalassemia
patients. History of surgery, history of dental procedure, number of
units transfused per month, number of transfusion per month and
duration of transfusion had significant association with HCV seroposi-
tivity in univariate analysis. There were no statistical significant risk
factors for HCV seropositivity in multiple logistic regression models.
Conclusions: Our findings revealed that blood transfusion was the
main risk factors for HCV infection among beta-thalassemic patients.
Therefore, more blood donor screening programs and effective screen-
ing techniques are needed to prevent transmission of HCV infection

among beta-thalassemic patients.
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INTRODUCTION

Hepeatitis C virus (HCV) is the major cause of post-transfusion
hepatitis infection (PTH). The virus infects liver cells and causes
severe inflammation in liver with long-term problems."! Infection
with HCV may lead to disabling symptoms, cirrhosis and hepa-
tocellular carcinoma.?? It is said that from 2010-2019, HCV
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may cause to the loss of 1.83 million years of life
among people less than 65 years of age.! WHO
studies show that, 170 million of people are in-
fected by HCV in the world."

Thalassemia is an inherited disorder. Patients
with thalassemia major are at high risk of hepa-
titis C due to the blood transfusion from donors
infected by HCV.! Although, improvement in
screening of blood products from 1980 to 1990
decreased the risk of transmission of blood-
borne diseases, however, hepatitis C is still re-
mained as an important problem in patients with
thalassemia.”® Chronic post transfusion hepati-
tis C lead to hepatocellular necrosis, fibrosis and
cirrhosis in patients with thalassemia and ac-
cepted as an important cause of morbidity and
mortality in these patients."!

Iran has a high thalassemia carrier rate be-
cause it is located in the middle of the thalasse-
mia belt." It is documented that prevalence of
HCYV infection is higher among Iranian patients
with beta-thalassemia as compared with HBV
and HIV.M'

In Iran, since 1995 routine screening for
blood born diseases has been mainly conducted
among blood and tissue donors and due to this
program, prevalence of HCV in thalassemic
patients decreased, significantly.?!

Previous studies in Iran have reported the
prevalence of HCV in beta-thalassemia patient
at a wide range of 7-64%.""

According to limited information about sero-
prevalence and associated factors of HCV infec-
tion in thalassemia patients in Isfahan, this study
conducted to detect the prevalence of anti-HCV
antibodies and risk factors in these patients in
Isfahan-Iran to establish more preventive strate-
gies.

METHODS

This study was conducted to assess the pa-
tients with beta-thalassemia in Isfahan hospitals
during 1996-2011 for HCV infection. A struc-
tured interview questionnaire was developed to
collect the demographic and risk factors of hepa-
titis C including gender, age, marital status, job,
education, surgical history, dentistry history,
illegal sex, tattooing, cupping, piercing, prison
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history, duration of transfusion, number of units
transfused per month and number of transfusion
per month.

Interview was done by one member, who
was educated and reliable with study partici-
pants after obtaining informed consent. Face
and content validity of questionnaire was ac-
cepted by 10 expert persons. Questionnaire re-
liability was carried out by Chronbach Alpha.

Participation to study was voluntary for pa-
tients and the name of participants remained
unknown. This study was approved by Ethical
Committee of Isfahan University of Medical
Sciences.

The collected data was coded and entered in
a data base file. After complete entry, data were
transferred to the SPSS software version 15
(SPSS Inc., Chicago, IL). The Chi-square test
for categorical variables and nonparametric
Mann-Withney test for quantitative variables
were used to find significant associations be-
tween patient’s characteristics and HCV positivi-
ty. Multiple logistic regression models were ap-
plied to estimate adjusted odds ratio and 95%
confidence interval for risk factors of HCV posi-
tivity. Statistical tests were conducted at the P <
0.05 significance level.

RESULTS

Four hundred and sixty six patients with ma-
jor beta-thalassemia enrolled in this study. The
mean age of patients was 17.46 £ 8.3. Two hun-
dred and seventy (58.3%) and 193 (41.7%) of
participants were male and female, respectively.
Most of the participants had no job (87.7%) [Ta-
ble 1]. The prevalence of HCV was 8% among
the participants.

As seen in Table 1, education and age had
significant univariate association with HCV
seropositivity.

Table 2 described frequency and univariate
association of some risk factors of HCV positivi-
ty. History of surgery, dental procedure, number
of units transfused per month, number of trans-
fusion per month and duration of transfusion
were significant correlated variables with HCV
prevalence.
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Table 1. Univariate association between demographic characteristics and HCV seropositivity

Variable No. of Subjects HCV
N % N % P-value
Sex 0.4
Male 270 58.3 24 8.9
Female 193 41.7 13 6.7
Residence 0.11
Urban 365 78.8 33 9
Rural 98 21.2 4 4.1
employment status 0.82
Employment 57 12.3 5 8.8
unemployment 405 87.7 32 7.9
Marital status 1
Married 38 8.2 3 7.9
Single 425 91.8 34 8
Education 0.006
llliterate 13 3.1 0 0
Elementary 83 19.7 1 1.2
Guidance 85 20.1 9 10.6
High school 177 41.9 16 9
University 64 15.2 11 17.2
Age (Mean + SD) 17.46 £ 8.32 23.73+7.33 <0.001

Table 2. Univariate association between potential risk factors and HCV seropositivitz

Variable No. of Subjects HCV ™

N % N % P-value
History of tattooing 0.25
Yes 12 2.6 2 16.7
No 451 97.4 35 35
History of cupping 0.22
Yes 3 0.6 1 33.3
No 460 99.4 36 7.8
History of ear piercing 0.43
Yes 191 41.3 13 6.8
No 272 58.7 24 8.8
History of surgery 0.01
Yes 149 32.3 19 12.8
No 312 67.7 18 5.8
History of dental procedure 0.005
Yes 321 69.5 33 10.3
No 141 30.5 4 2.8
History of illegal sex 0.38
Yes 17 3.7 0 0
No 442 96.3 37 8.4
History of prison 1
Yes 1 0.2 0 0
No 458 99.8 37 8.1
Number of units transfused® (Mean + SD) 2.03+1.39 2.78+2.15 <0.001
Number of transfusion® (Mean + SD) 1.43+1.82 1.51+0.81 0.047
Duration of transfusion® (Mean + SD) 16.02 £7.75 21.84 +5.77 <0.001

I
a; per month, b; years
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According to the multiple logistic regression
model, there were no statistical significant risk
factors for HCV seropositivity [Table 3].

DISCUSSION

In this study, we revealed that 8% of beta-
thalassemic patients HCV infected.
Previous studies on Iranian beta-thalassemic
patients reported a wide range of 7-64% for
HCV prevalence.'! Alavi et al"™ in Tehran
showed the prevalence of HCV positive in beta-
thalassemic patients as 11% in 2005. In Kerman,
the prevalence was 31%.!"" It has been reported
64% in Rasht," 28.1% in Khuzestan," 25% in
Shiraz,"™ 9% in Yazd,"® 40% in Semnan,"”
17% in Mazandaran,™® 13% in Sistan and Balu-
chistan,™ and 7% in Markazi®?” as well.

Therefore, the rate we found in this study

were
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does not appear to be very high, when compared
with the HCV infection prevalence among beta-
thalassemic patients in other provinces in Iran.

It can be due to our patients were transfused
at the thalassemia management center of Seyed
o Shohada hospital, where pre-transfusion
screening of the transfused is regularly per-
formed.

In 2006, Hariri et al?" in Isfahan revealed
that the prevalence of HCV positive among tha-
lassemic patients is 11%. In comparison with
our study that reports prevalence of 8%, there is
significance reduction in last 5 years.

The other studies from some countries re-
ported an HCV infection rate of 40.5% in Jor-
dan,™ 30% in India,” 35% in Pakistan®! and
33% in Kuwait."®

Table 3. Multiple logistic regression of potential risk factors for HCV seropositivity

Variable OR 95% ClI
History of tattooing

Yes 15 0.24-9.32
No 1 -
History of cupping

Yes 2.73 0.04-196.49
No 1 -
History of ear piercing

Yes 221 0.02-329.83
No 1 -
History of surgery

Yes 1.36 0.60-3.08
No 1 -
History of dental work

Yes 1.87 0.60-5.91
No 1 -
History of illegal sex?®

Yes <0.001 -

No 1 -
History of prison®

Yes 0.54 -

No 1 -
Number of units transfused” 1.16 0.97-1.38
Number of transfusion® 1 0.77-1.23
Duration of transfusion® 1 0.84-1.09

|
Variables shown in this table were controlled for age, sex, job, marriage and education. OR, odds ratio; Cl, confidence

interval

a; according to the no enough observation, model is not able to estimate parameters, b; per month, c; years
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The reason of this wide range can be due to
difference in type and sensitivity of testes, the
prevalence of HCV in the relevant population
and the time of screening. In comparison with
other developing countries, the prevalence of
HCYV infection among beta-thalassemic patients
is lower in Iran. The countries with a higher
HCV prevalence in general population had a
higher prevalence rate among thalassemia pa-
tients, too. For instance, in a study in Egypt the
prevalence of HCV among thalassemic patients
has been reported as 75% considering the fact
that the prevalence in their blood donor popula-
tion was 14.5%.”% In Iran, HCV infection preva-
lence in general population is estimated to be
less than 1%.%" Furthermore, introduction of
tests for screening of blood donors after 1995 has
markedly reduced the risk of HCV transmission
through blood product transfusion in our coun-
try.

This study also evaluated risk factors for
HCYV infection among beta-thalassemic patients.
The results of univariate analysis demonstrated
history of surgery, history of dental procedure,
number of units transfused per month, number
of transfusion per month and duration of trans-
fusion had significant association with HCV
seropositivity.

In accordance with other studies,'**! in this
study mean age + SD (23.73 £ 7.33) was signifi-
cantly higher in patients with positive HCV-Ab
compared to negative patients (17.46 = 8.32).
The results of our study showed HCV positive
patients had a significantly more number of
units transfused and more number of transfusion
per month. These findings are in agreement with
some earlier studies.!"*'***?% In addition, similar
to other HCV seroprevalence studies among
beta-thalassemic patients,"*'¥ we found HCV
positive patients had a significantly longer dura-
tion of transfusion compared with HCV negative
cases.

Our findings highlighted blood transfusion as
the main risk factors for HCV infection among
beta-thalassemic patients. The higher rate of
HCV infection in older patients, as well as pa-
tients with more number of units transfused,

more number of transfusions per month and
longer duration of transfusion display the impor-
tance of providing safe blood to decrease the
incidence of HCV infection in thalassemia popu-
lation and confirm the important role of blood
donors screening in the prevention of viral
transmission®™”,

Remarkably, in our study history of surgery
and dental procedure had significant association
with HCV prevalence that has not been found in
previous studies. Differences in quality of hos-
pital care and health facilities or differences be-
tween education and training could attribute to
difference in results.

In conclusion, beta-thalassemic patients are
at risk of acquiring HCV infection and progres-
sion to liver failure and hepatocellular cancer.
Therefore, blood donor screening protocol and
effective screening techniques are likely to be
needed to prevent speared of HCV infection
among beta-thalassemic patients.
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