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ABSTRACT

Background: Thalassemias are a group of heterogeneous
genetic disorders, in which the rate of production of
hemoglobin is partially or completely suppressed due to
reduced rate of synthesis of a or - chain

Objectives: to estimate the prevalence of Hepatitis C
infection among B thalassemia patients attending Ibn-AL-
Baladi center of blood diseases in AL-Sader city, in AL-
Resafa Quarter of Baghdad and to determine the possible
risk factors.

Type of the study: Cross- sectional study.

Methods: A cross sectional study conducted on B
Thalassemia patients attending the blood diseases center in
Ibn-AL-Baladi hospital during the period from 1% of July till
the 31% of December 2015.

Results: All of 400 eligible patients, who were recruited to
be included in this study, were accepted to participate in the

study giving an overall response rate 100%. The prevalence
rate of Hepatitis C according to anti HCV antibody test
among the study group was 26%.

Conclusions: we conclude that about quarter of Iraqi
thalassemic patients visiting the thalassemia center in Ibn-
AL-Baladi hospital have HCV infection
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halassemias are a group of heterogeneous
genetic disorders(1), in which the rate of
production of hemoglobin is partially or completely

suppressed due to reduced rate of synthesis of a
or B- chain (2.3). In thalassemia, the imbalance of globin
chain synthesis leads to red cell damage resulting in
destruction of red cells in the marrow (ineffective
erythropoiesis) and peripheral circulation (hemolysis)
(4,5,6). B thalassemia is an autosomal recessive
disease, which can be caused by one of 180 mutations
in the gene coding for the B chain of haemoglobin
tetramer. The beta globin gene located on chromosome
11 (7,8,9). In Irag, there have been reports for the
incidence of thalassemia minor in different provinces
and cities with varying results, ranging between 3.7% to
6.5%(10,11,12). Hepatitis C virus (HCV) is an infectious
hepatotropic virus belonging to the Flavi virus family
(13,14,15,16). It is a single-stranded, enveloped RNA
virus with a genome about 10,000 nucleotides in
length(17,18,19). Infected individuals are usually
asymptomatic, but some patients ultimately develop
cirrhosis or liver cancer (20,21). The virus may be
transmitted by any percutaneous blood exposure, most
commonly among intravenous drug users (22). Less
frequently, it spread through sexual activity, perinatal, or
after accidental blood contact. Blood and blood products
not screened for HCV have been sources of infection.
However, about 10% of people with HCV infection have
no recognized risk factor (23).

The aim of this study was to estimate the
prevalence of Hepatitis C infection among B thalassemia
patients attending Ibn-AL-Baladi center of blood
diseases in AL-Sader city, in AL-Resafa Quarter of
Baghdad and to determine the possible risk factors.

Method: A-cross sectional study conducted on B
Thalassemia patients attending the blood diseases
center in Ibn-AL-Baladi hospital during the period from
1% of July till the 31 of December 2015. All blood
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transfusion dependents B thalassaemic patients
attending the center during the study period and meeting
the eligibility criteria were informed about the purpose of
the study and those who agreed to participate were
enrolled in the study after they had given a verbal
consent. Patients with thalassemia minor, alpha
thalassemia, sickle disease or other hemoglobinopaties,
and patients who had not attended the center for ten
months period for unknown reasons were excluded from
the study. A convenience method of sampling was used
in this study. The total number of sample was about 400
patients. The researcher had made regular visits to the
center for data collection in a system of4-5 hours a day,
2-3 days per week for 6 months. Each day an 8-12
thalassemic patient were interviewed and examined. An
appropriate sample size was calculated according to the
following equation: n= (z?pq)/d? (n=sample size, z= is the
statistic corresponding to level of confidence, p= is
expected prevalence, q= (1-p), d=precision). We took a
confidence level of 95% (Z=1.96) and precision of 5%
and proportion of HCV prevalence of 0.50 to increase
the sample size to the maximum. So we need 384
patients. An extra number of patients was added for
patient’'s non-response to reduce sampling bias, giving a
final sample of 400 patients. A questionnaire-form
paper had been developed for the process of data
collection and it had been piloted on a sample of thirty
patients selected randomly to know the time needed to
fill the questionnaire, and to figure out any difficult,
sensitive or unclear questions. Upon the notes recorded
in the pilot project, the questionnaire was changed and
adjustments were made for the best acceptable form.
Patients who participated in the pilot project were not
included in the sample of the study. The questionnaire
forms include information on demographic criteria of
parent, blood transfusion history of the patient, family
history of HCV according to mother statement, questions
regarding mode of transmission: Including history of
previous injection, history of previous tattoo and desferal
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injection. All patients examined carefully for
organomegaly and blood aspirated for investigations
which include SGPT, SGOT, TSB, anti HCV antibody
test and ALP. Statistical package for social science
version 18 (SPSS18) was used for both data entry and
analysis. Discrete variable presented as frequency and
percentage. Chi-square test (or fisher exact test when
appropriate) was used to test the significance of
association for discrete variable. P-value of < 0.05 was
considered significant.

Results: All of 400 eligible patients, who were recruited
to be included in this study, were accepted to participate
in the study giving an overall response rate 100%. The
prevalence rate of Hepatitis C according to anti HCV
antibody test among the study group was 26% as shown
in figure 1.

Anti
HCV Ab

M positive
H negative

Figure 1: The prevalence rate of Hepatitis among the
study group.

Table 1 demonstrate the occurrence of HCV in
thalassemia patients according to demographic
characteristics. Patients older than 20 years and those
whose mother has primary school level of education,
had a statistically significant higher anti HCV antibody
rate (61.5% and 38.5% respectively). Table 2
demonstrate the prevalence of HCV in thalassemia
patients according to thalassemia characteristics. A
higher prevalence of anti HCV antibody was found
among patients with thalassemia major and patients with
age less than 6 months and older than one year at the
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time of diagnosis (P value 0.001). Positive family history
of thalassemia was not found to have a role in patient
acquiring the anti HCV antibody. Table 3 demonstrate
the prevalence of HCV in thalassemia patients
according to blood transfusion history. Duration of blood
transfusion, frequency of blood transfusion per month
and compliance with blood transfusion were found to
have a statistically significant association with anti HCV
antibody (P value 0.003, 0.001, 0.002 respectively).
Table 4 demonstrate the occurrence of HCV in
thalassemia patients according to knowledge of parents
and patient about blood transfusion associated HCV
infection and family history of HCV. No significant
association between knowledge of parents and patient
about blood transfusion associated HCV infection and
positive anti HCV antibody found (p=0.36). From total
positive patients, patients without family history of HCV
had the highest positive anti HCV antibody (76.9%) with
significant p-value (p=0.002). Table 5 demonstrate the
occurrence of HCV in thalassemia patients according to
possible rout of transmission. None of the studied
possible rout of transmission for HCV, namely previous
injection, history of previous tattoo, blood transfusion,
and desferal injection was found to be significantly
associated with acquisition of the infection ( P value >
0.05). Table 6 demonstrate the occurrence of HCV in
thalassemia patients according to blood group. From
total positive patients, patients with blood group O had
the highest positive Anti HCV antibody (49.0%),
followed by patients with blood group A (32.7%), while
patients of blood group AB had the lowest positive Anti
HCV antibody (3.8%). The difference was statistically
significant (P value 0.007). Table 7 demonstrate the
occurrence of HCV in thalassemia patients according to
clinical finding. From total positive patients, patients with
hepatomegally and or splenomegally had significantly
higher rate of positive anti HCV antibody (53.8%, P
value 0.012). Although patients with splenectomy had
higher positive anti HCV antibody (76.9%) from total
positive patients, there were no significant association
(P value 0.43). Table 8 demonstrate the occurrence of
HCV in thalassemia patients according to liver functional
test. Most patients with thalassemia had elevated liver
function test but there were no significant association
found with the occurrence of HCV( P value > 0.05).

Table 1: Demographic characteristics of HCV positive thalassemic patient.

Variables
No.
Age group < 10 years 16
10-20 year 24
> 20 years 64
Gender Male 48
Female 56
Educational level llliterate 16
of mother Primary 40
Secondary 24
Higher education 24
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Positive

Anti HCV antibody P-value
Negative
% No. %

15.4 112 37.8 0.001
23.1 152 51.4

61.5 32 10.8

46.2 136 45.9 0.97
53.8 160 54.1

15.4 24 8.1 0.003
38.5 56 18.9

23.1 144 48.6

23.1 72 24.3
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Table 2: The Prevalence of anti HCV antibody according to thalassemia characteristics.

Variables Anti HCV antibody P-value
Positive Negative
No. % No. %
Type of Major 88 84.6 200 81.1 0.001
Thalassemia
Intermediate 16 154 96 18.9
Age when first < 6 months 40 38.5 72 24.3 0.001
diagnosed with 6 months to 1 year 24 23.1 48 16.2
thalassemia > 1 year 40 38.5 176 59.5
according to mother
statement by
questionnaire
Family history of Yes 56 53.8 176 59.5 0.31
thalassemia
no 48 46.2 120 40.5

Table 3: The prevalence of Anti HCV antibody according to blood transfusion history.

Variables
Duration of blood < 10 years
transfusion
10-20 year
> 20 year
Frequency of blood One time per month
transfusion per Two times per month
month Three times or more per month
Compliance with Yes
blood transfusion
No

Anti HCV antibody P-value
Positive Negative
No. % No. %
16 15.4 144 48.6 0.003
32 30.8 136 45.9
56 53.8 16 5.4
8 7.7 152 51.4 0.001
80 76.9 128 43.2
16 15.4 16 5.4
104 100 256 86.5 0.002
0 0 40 13.5

Table 4: The relationship of knowledge of parents and patient about blood transfusion associated HCV infection and family

history of HCV with occurrence of HCV.

Variables
Knowledge of parents and patient about blood

transfusion associated HCV infection

Family history of HCV infection
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Yes

No

Yes

No

44

Anti HCV antibody P-value
Positive Negative
No. % No. %
56 53.8 144 48 0.36

48 46.2 152 51.4
24 231 16 54 0.002

80 76.9 280 94.6
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Table 5: The relationship of mode of transmission with occurrence of HCV.

Variables Anti HCV antibody p-value
Positive Negative
No. % No. %
History of previous injection | Yes 84 80.8 237 80.1 0.87
No 20 19.2 59 19.9
History of previous tattoo | Yes 2 1.9 6 2.0 0.94
No 102 98.1 290 98.0
History of previous blood transfusion | Yes 1 1.0 8 2.7 0.30
No 103 99.0 288 97.3
Yes 72 69.2 184 62.2 0.196

Desferal injection
No 32 30.8 112 37.8

Table 6: The relationship of blood group with occurrence of HCV.

Variable Anti HCV antibody
- - P-value
Positive Negative
No. % No. %
Blood group O 51 49.0 152 51.4 0.007
Blood group A 34 32.7 56 18.9
Blood group B 15 14.4 80 27.0
Blood group AB 4 3.8 8 2.7
Table 7: The relationship of clinical finding with occurrence of HCV.
Variables Anti HCV antibody
P - P-value
Positive Negative
No. % No. %
Hepatomegaly and or Yes 56 53.8 200 67.6 0.012
splenomegaly :
No 48 46.2 96 324
Yes 80
Splenectomy 76.9 216 73.0
0.43
No 24 23.1 80 27.0
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Table 8: The relationship of liver functional tests with occurrence of HCV.

Variables Anti HCV antibody P-value
Positive Negative
No. % No. %

SGPT Normal 48 46.2 144 48.6 0.66
Elevated 56 53.8 152 514

SGOT Normal 40 38.5 96 324 0.26
Elevated 64 61.5 200 67.6

TSB Normal 8 7.7 40 135 0.11
Elevated 96 92.3 256 86.5

ALP Normal 48 46.2 112 37.8 0.13
Elevated 56 53.8 184 62.2

Discussion: The HCV infection is a widespread disease
that affects a large number of thalassemia patients
worldwide and is considered as a major public health
problem in these high risk groups. These patients act as
a reservoir of this infection and are one of the main
obstacles for HCV infection control in the community.
The incidence of transfusion - associated hepatitis has
been substantially reduced after the implementation of
screening of blood donors for anti HCV antibodies at
1996. Nevertheless, chronic transfusion recipients such
as thalassemia patients still suffer a high frequency of
liver disease due to transfusion related iron over load
and infection with blood borne agents. Hepatitis C virus
is responsible for the majority of cases of post-
transfusion hepatitis in patients with thalassemia major
(24). Infection with HCV may lead to disabling
symptoms, cirrhosis and hepatocellular carcinoma
(25,26). WHO studies revealed that 170 million of people
infected with HCV all over the world (27).  The current
study showed that the seroprevalence of HCV among
the study group was 26%. In comparison of this result
with studies from other countries, we found a low
prevalence for HCV infection among our thalassemic
patients. The prevalence of HCV seropositivity in multi
transfused - thalassemia patients have been observed
to vary greatly from 11 to 60% (28). Two factors
probably explained this wide variability, the prevalence
of HCV in the general population and hence in blood
donors and the practice of strict screening for HCV
antibody before blood transfusion.The countries with a
higher HCV prevalence in general population had a
higher prevalence rate among thalassemia patients, too.
For Instance, a study in Egypt reported 75% of HCV
prevalence among thalassemia patients, considering the
fact that the prevalence in their blood donor population
was 14.5% (29). In Iraq, the prevalence of anti-HCV
among the general population was very low,0.4% (21).
In a previous study in the same center, Ibn AL-Baladi
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hospital, during 2006, the prevalence of anti HCV
antibody was high, 67.3% (24). Difference in the sample
and technique use for the diagnosis is probably behind
this difference. In a study from Mosul, a seroprevalenc of
anti HCV antibody among thalassemic patient were
26.20% (30) a result close to the current study. Other
studies from some neighboring Arabic countries reported
a HCV infection rate of 33% in Kuwait in 1998 (31), 40%
in Bahrain at1995 (32), and 40.5% Jordan at 2001(33).
Study of Allavian, et al (2010) provides a comprehensive
and reliable tabulation of available data on the
epidemiological characteristics and risk factors for HCV
infection in thalassemic patients in eastern
Mediterranean countries. He concluded that there is
enormous heterogeneity in the available study results in
this region, and distribution of HCV infection among
these patients living in this region is still unknown. The
data were available from 50% of countries in this region
and most of these data suffered the low sample size and
outdatedness. Among the major eastern Mediterranean
countries, Iran has the least seroprevalence of HCV
infection among thalassemia patients, indicating more
advanced blood safety in this country compared with
other countries with comparable population in this region
(6). Regarding age of the patients, the prevalence of
hepatitis C was significantly higher among older age
group. This is expected, since older thalassemic patient
had longer duration and higher frequency of transfusion.
A similar result reported by other studies from different
countries (34,35). Regarding gender of patients, this
study showed that no statistical difference in HCV
infection found between males and females because
there is no gender difference of HCV infection and
thalassemia syndrome This is similar to the study from
Iran by Ghafourian Boroujerdnia M(36). In the current
study a significant association between HCV infection
and educational level of patient’'s mothers was found.
Mothers with secondary and higher educational level
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had low prevalence of HCV infection in their thalassemic
children because they are more aware and more
cautious when the matter related to blood transfusions
or other risky procedures. But patients whose mothers
with primary educational level had high prevalence of
HCV infection than those with illiterate mothers. This is a
probably a bias because large number of registered
patients’ mothers were of primary educational level.
The current study revealed that patients with
thalassemia major and younger age when first
diagnosed are at more risk for have the infection with
HCV. Both these factors making patients receive
frequent blood transfusion at an earlier age, similar
results reported by other studies (35, 37). On the other
hand, no significant association of HCV infection with
family history of thalassemia was found. This is because
Lack of transmission of hepatitis C in household
contacts of children with homozygous beta-thalassemia
as concluded by study of Papanastasiou (38).The
majority of HCV infection were found among those
having more than 20-year duration of blood transfusion.
It is clear that as the period of blood transfusion
increase, the risk of infection with HCV is greater.
Additionally, screening test of blood donor was first
implemented in Iraq in 1996 making older patient with
long duration at more chance of getting HCV from
transfusion before 1996. In Iran, the prevalence of HCV
infection dropped significantly from 22.8% to 2.6%, after
the implementation of blood donor screening programe
in 1995. In addition, patients who received unscreened
blood were exposed to HCV infection more than six
times as much as those transfused after starting the
screening program. He conclude that the meticulous
screening of blood donors will eventually eliminate the
incidence of HCV infection among thalassemics patients
in Iran(39). The current study showed a significant
association of infected patients and frequency of blood
transfusion per month, the majority of patients with
positive anti HCV antibody have two times per month
frequency of blood transfusion. Furthermore, all
seropositive HCV patient have good compliance with
regular visit to the center. Angelucci and Pilo in 2008
postulated that among thalassemic patients transfused
before the 1990s, the prevalence of HCV infection was
shown to be proportional to the number of units of blood
received, and approached 80% in the adult patients (40).

The current study reveals no significant association
between knowledge of parents and patient about blood
transfusion associated HCV infection and seropositivity
for anti HCV antibody. However, patients from families
with history of HCV have low prevalence of anti HCV
antibody. This is may be because family members are a
very important source not only for information, but also
of behavioral modeling and these patients are more
cautious and more aware when the matter related to
blood transfusion or other risky procedures. The current
study showed no significant association between
possible rout of acquiring the infection (history of
previous injection, history of previous tattoo, desferal
injection) and positive anti HCV antibody , this is in
contrast to the result of study done by Bair RM which
indicates that drug injection was linked with majority of
HCV infection (41). We though the blood transfusion to
be the main rout of acquisition the HCV in our
thalassemic patients. Our study also find a significant
association between blood group and HCV infection in
thalassemic patient. Blood group O patients have high
percentage from patients infected with HCV . This result
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is in accordance with the findings of Ansari study (42),
his results suggest that the highest prevalence of
hepatitis C existed among the patients with O blood
group (20.6%); he postulated that this blood group is
more susceptible to contamination than other blood
groups. No other explanations can be given. Therefore,
careful screening of this blood group is more important.
The presence of hepatomegaly and /or splenomegaly
found to have a statistically significant association with
seropositivity for HCV. Furthermore, seropositive HCV
antibody were higher among splectomized than non
splenectomized patients, this was statistically non-
significant. Hypersplenism increase the requirement for
blood transfusion and hence increase the risk of
hepatitis. So, early splenctomy (after 4 years and before
15 years) may decrease the chance of getting HCV
infection by decreasing the need for blood transfusion,
this is supported by study done by Al-Salem (43).
Although no significant association found between liver
functional tests and seropositivity for HCV, most of
positive HCV infected patients had elevated liver
functional test. This abnormal liver function test might be
related to HCV infection or is due to deposition of iron in
the liver in patients who were noncompliant with
desferrioxamine infusion program. This finding
supported by study from Iran by Touran S (44) which
observed an association between the presence of HCV
and abnormal liver tests. Another study from Iran also
demonstrate a close association between elevated ALT
with iron overload, transfusion index, age, and anti-HCV
positivity (45). The main limitation of this study is that it
involves one public, tertiary hospital in the Baghdad city.
Therefore, the transferability of the findings to other
settings will be challenging. From the results of this
study we conclude that about quarter of Iraqi
thalassemic patients visiting the thalassemia center in
Ibn-AL-Baladi hospital have HCV infection. The
prevalence of HCV infection was higher among patients
with thalassemia major, from older age group, whose
mothers had primary educational level, with 20 years of
blood transfusion, two times per month frequency of
blood transfusion and patient who has good compliant
with blood transfusion. Patients without family history of
HCV, of blood group O and with hepatomegally and or
splenomegaly also have higher prevalence of HCV
infection.

We recommend that effective screening program
should be apply to all donor of blood for thalassemic
patient. Strict measures for the controlling the spread of
HCV are needed by introducing advanced techniques for
blood donor screening, education of families about the
transfusion program, iron chelating therapy, importance
of regular visits and other optimum preventive measures
like detection of carrier state. Further studies are
recommended in other centers in the country to have a
better idea on the exact prevalence of HCV in
thalassemic patients.
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