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Abstract

Background: Repeated blood transfusions in Thalassemic patients predispose them to blood-borne infections including Hepatitis
B, Hepatitis C, and human immunodeficiency virus. These infections cause cirrhosis, portal hypertension, and acquired immunod-
eficiency syndrome.
Objectives: The current study aimed at determining the prevalence of these infections in Thalassemic patients of Kermanshah
province, Iran.
Methods: Thalassemic patients registered at Mohammad Kermanshahi university hospital were included. Demographic data, his-
tory of blood transfusions, Hepatitis B surface antigen (HBsAg), Hepatitis B core antibody (HBC Ab), Hepatitis B surface antibody
(HBs Ab), Hepatitis C antibody, and Human immunodeficiency virus (HIV) antibody were extracted. Serologic tests were done using
the third-generation enzyme linked immunosorbent assay (ELISA) and positive Hepatitis C virus (HCV) Ab and HIV Ab results was
confirmed by Western Blotting.
Results: A total number of 232 patients were enrolled (111 females and 121 males), among whom HBsAg and HIV Ab were both neg-
ative. Positive HBS Ab was reported in 222 subjects (95.7%) and 19 cases (8.2%) had positive HBC Ab. Immunity to hepatitis B was the
result of vaccination in 87.5% of cases. Hepatitis C antibody was positive in 14 cases (6%). Finally, a significant relationship was found
between HCV infection and blood transfusion done before 1996.
Conclusions: High rate of hepatitis C was found to be due to the lack of screening for HCV Ab among blood donors before 1996. The
negative HBS Ag can be justified by regular hepatitis B vaccination program in patients with thalassemia. The lack of HIV infection
was concluded to be attributed to the low prevalence of this virus in the general population and blood donors as well as proper
screening methods.
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1. Background

Thalassemia is within the spectrum of genetic disor-
ders with a prevalence of 15% to 30%. Considering how the
globin chains are effected, the patients are categorized as
minor, intermediate, or major subtypes (1). In major beta-
thalassemia, blood transfusion is required from birth, ow-
ing to the severe anemia. During blood transfusion, pa-
tients are at the risk of blood-borne infections such as Hep-
atitis B virus (HBV), Hepatitis C virus (HCV), and human im-
munodeficiency virus (HIV) infections (2). Hepatitis B and
C infections can lead to serious liver diseases, including
portal hypertension and cirrhosis, which complicate man-
agement of these patients (3).

In Iran, the prevalence of hepatitis B in the general

population is estimated between 1.7% to 2.14% in non-
thalassemic individuals and 0% to 1.5% in patients with tha-
lassemia (4, 5). In studies regarding the prevalence of HIV
infection in patients with thalassemia, no case with this
infection has been reported. As for hepatitis C, the rate
of infection in the Iranian general population is less than
1%, yet, in patients with beta-thalassemia, this rate varies
between 7.1% in East Azarbaijan to 55.5% in Kerman (6-9).
Although routine vaccination and proper screening pro-
grams have been successfully applied in controlling the
risk of HBV and HIV transmission, hepatitis C is still caus-
ing major post transfusion complications in multitrans-
fused thalassemic patients and that is because prevent-
ing HCV infection is challenging and requires researchers
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to promote and develop advanced screening methods for
blood donors (10, 11).

2. Objectives

The objective of this study was to determine the preva-
lence of post transfusion complications, such as HBV, HCV,
and HIV infections in patients with beta-thalassemia of
Kermanshah province. It is believed that by making a fair
estimate of these infections, we would be able to properly
manage and prevent their high burden in the future.

3. Methods

The present study was a survey of existing data, which
was performed after being confirmed by the ethics com-
mittee of Kermanshah University of Medical Sciences un-
der the ethic code of 53252. All patients with intermediate
and major beta-thalassemia, who had medical records at
Dr. Kermanshahi hospital up to 30th of November 2015,
were included in this study. This university hospital is
a referral center for patients with beta-thalassemia resid-
ing in the Kermanshah province. At this center, serologic
tests, including Hepatitis B Surface Antigen (HBS Ag), Hep-
atitis B core antibody (HBC Ab), Hepatitis C Virus Antibody
(HCV Ab), and humane immunodeficiency virus antibody
(HIV Ab) using the ELISA method (Pishtazteb Diagnostics®,
Iran), and for HBS Ab, third generation ELISA (Dia, Pro Mi-
lano®, Italy) were routinely performed in the first instance
of forming patients’ files. Positive HCV Ab tests were con-
firmed by the Western blot method (MP Biomedical®, Ger-
many). Primary screening lab tests were performed at 3-
and 6-month intervals and were documented in the med-
ical records of the patients. Demographic data, history of
blood transfusions, and serum markers, including HBS Ag,
HBC Ab, HBS Ab, HCV Ab, and HIV Ab, were collected by an
observer. Having flaws or shortcomings in the patient’s file
was considered as the exclusion criteria.

The gathered data was analyzed with the STATA soft-
ware v. 8.0. To express the data, qualitative variables,
such as frequencies and percentages were used for nomi-
nal data. Mean and standard deviation were used for ex-
pressing quantitative variables. Also, to investigate the re-
lationships between the variables, logistic regression was
used. Significance level was set at 0.05.

4. Results

A total of 232 patients with beta-thalassemia were in-
cluded in the study and since all files contained the re-
quired data, no patient was excluded. Among the included

subjects, 211 patients had major thalassemia and 21 had
intermediate thalassemia. Patients aged between 4 to 48
years with a mean (SD) age of 22.62 (15.8) years. There were
111 females (47.8%) and 121 males (52.2%). Hepatitis B sur-
face antigen test was negative in all patients. The HBS Ab
was positive in 222 cases (95.7%). Among these, 19 subjects
(8.2%) had simultaneous positive HBC Ab, reflecting a previ-
ous HBV infection. Logistic regression showed that as age
increased, the likelihood of infection with HBV (i.e., posi-
tive HBC Ab) was also increased (P = 0.011, OR = 0.08, 95% CI
= 1.01 to 1.15).

No case with positive HIV Ab was recognized. However,
14 cases (6%) had positive HCV Ab test results and they all
had major beta-thalassemia. Table 1 shows characteristics
of the patients based on HCV serology markers. As shown
in Table 1, a significant relationship was found between in-
fection with HCV and receiving blood transfusion before
1996. There was a significant relationship between age of
more than 25 years and infection with HCV. According to
the logistic regression, it was revealed that among those
who received blood transfusion before 1996, with increas-
ing age (in better words, higher number of blood trans-
fusions), the likelihood of infection with HCV was also in-
creased (P = 0.045, OR = 1.11). However, in those, who re-
ceived blood transfusions after 1996, an increase in age was
not associated with HCV infection (P = 0.442).

5. Discussion

Acquiring blood-borne infections in patients, who had
received multiple blood transfusions depends on several
factors, including the prevalence of particular infection
in the general population, the prevalence of infection in
blood donors, blood screening procedures, and vaccina-
tion status regarding preventable diseases (8-11). The preva-
lence of Hepatitis B in the Iranian general population and
among Iranian blood donors ranges from 1.7% to 2.14% and
0.8% to 0.56%, respectively. This rate in Iranian patients
with beta-thalassemia is estimated to be 0 to 1.5 (4, 5). In
this study, no cases of HBV infection were found. About
95.7% of the studied sample had positive HBS Ab and 8.2%
had positive HBC Ab. Therefore, 87.5% of the cases showed
immunity to hepatitis B as a result of vaccination. This
clearly demonstrated that vaccination against HBV in pa-
tients with beta-thalassemia, right after being diagnosed,
has had a major role in preventing infection.

In the current study, no case of HIV infection was ob-
served. The current estimates of HIV show a low preva-
lence of this infection in the general population of Iran
(12). In a study on pregnant females, it was reported that
of 5261 studied pregnant females, only 4 patients had HIV
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Table 1. Characteristics of Anti-Hepatitis C Virus-Positive and Negative Multi-Transfused Patients With Thalassemia

Variables HCV-Ab P Value

Negative (No. %) Positive (No. %)

Gender 0.584

Female 103 (92.8) 8 (7.2)

Male 115 (95.1) 6 (4.9)

Age 0.01

< 25 138 (97.2) 4 (2.8)

≥ 25 80 (88.9) 10 (11.1)

Thalassemia type 0.622

Major 197 (93.4) 14 (6.6)

Intermedia 21 (100) 0 (0)

Transfusion date 0.021

Before 1996 126 (91/3%) 12 (8/7%)

After 1996 92 (97/9%) 2 (2/1%)

(0.07%). Also, in another study involving 6876 pregnant fe-
males studied between 2010 and 2013, only 1 patient (0.01%)
had positive HIV Ab results. This rate is even lower in
blood donors and is about 0.004% to 0.005% (12, 13). As ob-
served in Table 2, in several studies performed in various
provinces of Iran, no case of HIV infection was reported in
patients with thalassemia (7, 9, 14-19). There is no doubt
that the low prevalence of HIV infection in the general pop-
ulation as well as in blood donors and applying appropri-
ate screening methods on donated blood by Iran Blood
Transfusion Organization have been effective in protecting
beta-thalassemia patients from HIV infection.

In contrast to HBV and HIV infections, prevalence of
hepatitis C in the studied patients was as high as 14 patients
(6%), which is lower than what has been reported in other
provinces in Iran (Table 2). Among these 6%, 12 had a history
of blood transfusion before 1996, which had a statistically
significant association with hepatitis C infection. Interest-
ingly, increasing age, which is reflected by higher num-
bers of blood transfusions, had a significant association
with HCV infection in those, who received blood transfu-
sions before 1996. The prevalence of hepatitis C in the gen-
eral population of Iran is low (19). In a study that was con-
ducted in 2006 in Kermanshah, the prevalence of hepati-
tis C in the general population was reported as 0.87% (20).
This rate has been estimated as 0.1% among blood donors
(21). The prevalence of hepatitis C in patients with tha-
lassemia has been reported as low as 7.1% in East Azarbaijan
and as high as 55.5% in Kerman (6, 9).

In a review article by Alavian et al. in East Mediter-
ranean countries, published in 2010, the prevalence of HCV

infection in beta-thalassemia patients in Iran was reported
as 18%. The risk of infection in those, who received blood
transfusion before 1996, was 7.6 times higher than those,
who received blood transfusion after this time since no
screening for HCV was done before 1996 in Iran (8). It seems
that this fact is the most important cause of high number
of HCV infections that has been observed in the current
study. After starting the use of third-generation ELISA by
Iran Blood Transfusion organization, the rate of HCV infec-
tion in patients, who had received multiple blood transfu-
sions, decreased markedly. In a study by Mirmomen et al.
in 2006, the prevalence of hepatitis C in beta-thalassemia
patients decreased from 22.8 in the pre-screening period
to 2.6% after implementation of screening methods on do-
nated blood samples (7).

In other countries, in a similar fashion, HCV infec-
tion in patients with beta-thalassemia showed a significant
decrease by introducing screening methods on donated
blood samples. In Eastern Mediterranean countries, the
fact that first blood transfusion occurred before or after
introduction of donated blood screening has been recog-
nized as the most important factor in obtaining HCV infec-
tion among beta-thalassemia patients (8). In Kuwait and
Jordan, all beta-thalassemia patients, who had HCV infec-
tion had a history of blood transfusion before introduction
of screening methods (22, 23).

Since beta-thalassemia patients are at risk of blood-
borne infections during their life, using modern and effec-
tive screening methods on donated blood samples has a
crucial role in prevention of these infections. On the other
hand, periodic assessment of patients for early detection
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Table 2. Prevalence of Viral Seromarkers in Multi-transfused Patients of Different Regions of Iran

Reference Publicationyear Region / City Patients Group Prevalence %

HBS-Ag HBC-Ab HBS-Ab HCV-Ab HIV-Ab

Kazemi Arababadi et al.
(6)

2008 Kerman Thalassemic 0 33 40/7 55.5 ND

Mirmomen Sh et al. (7) 2006 Tehran, Kerman, Qazvin,
Semnan, Zanjan

Thalassemic 1.5 13.6 55.2 19.6 0

Torabi SE et al. (9) 2005 East Azarbaijan Thalassemic 0 6 37 7.1 0

Alavian M et al. (14) 2003 Qazvin Thalassemic 1.1 ND ND 24.1 0

Mahdaviani F et al. (15) 2004 Markazi Thalassemic and
Hemophilic

0 29.8 81.5 7.2 0

Javadzadeh
Shahshahani H et al.
(16)

2006 Yazd Thalassemic and
Hemophilic

0 ND 89.4 9.4 0

Assarehzadegan M et al.
(17)

2009 Ahvaz Hemophilic 0 ND ND 22.3 0

Hariri M et al. (18) 2006 Isfahan Thalassemic and
Hemophilic

0 ND ND 10/9 0

Abbreviation: ND, Not Determined.

of blood-borne infections is effective and provides earlier
management of such infections.

In conclusion, the findings that indicated HBS anti-
gen and HIV antibody were negative in patients with tha-
lassemia in Kermanshah province and also the low fre-
quency of infection in hepatitis C in these patients are
strengths of this study, while it still seems necessary to eval-
uate the possibility of Occult Hepatitis B infection (OBI)
with molecular methods (24, 25). The latter issue could be
further studied through a prospective study.
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