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Original Article

Prevalence of hepatitis C virus
seropositivity among multitransfused
patients with hereditary anemias in
Basra, Iraq

Oula Abdullah Najim', Meaad Kadhum Hassan'?

Abstract:

BACKGROUND: Hepatitis C virus (HCV) infection is a global public health problem and is a leading
cause of morbidity and death, with regional variations in genotype prevalence.

OBJECTIVES: This study aimed to explore the prevalence of anti-HCV seropositivity among patients
with hereditary anemias, the association of anti-HCV seropositivity with selected risk factors and the
common HCV genotypes.

PATIENTS AND METHODS: This prospective descriptive study was carried out on patients with
hereditary anemias from January 2010 through December 2014 registered at the Center for Hereditary
Blood Diseases. A total of 2778 patients (1282 males and 1496 females) were recruited, their mean
age was 13.19 = 9.40 years. Patients were screened for HCV antibodies using an enzyme-linked
immunosorbent assay test. Quantitation of the HCV viral load and genotype were assessed using
polymerase chain reaction (PCR).

RESULTS: The frequency of anti-HCV seropositivity was higher in 2010 (33.7%) and declined
progressively over the following 4 years (31.7%, 20.2%, 10.8%, and 9.2%), respectively. Out of
424 patients with two positive anti-HCV tests at least 6 months apart, 215 (50.7%) had positive results
with PCR. The most frequent genotype was 4 in 43 (56.5%), followed by 1 in 31 (40.7%) patients;
1a: 21.1% and 1b: 19.6%. A significant association was found between anti-HCV seropositivity and
type of disease, and deferoxamine pump use, P < 0.05.

CONCLUSIONS: Anti-HCV seropositivity is declining among multitransfused patients with hereditary
anemias in Basra, Iraq, and genotype 4 is the most common in these patients.
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in the African and Eastern Mediterranean
regions.”! An estimated 350,000 people
die of HCV-related conditions, including
cirrhosis and liver cancer annually.?!

Introduction

l Iepatitis C virus (HCV) infection is
a global public health problem."
Overall, the available data suggest that the

prevalence of HCV infectionisapproximately ~ Hepatitis C is the most common chronic

2.2%-3.0% worldwide. While individual
estimates from different regions or countries
have undergone some changes since the first
estimates were made by the WHO in 1997,
the overall picture is still similar, with the
highest prevalence of HCV infection found
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bloodborne infection. In the past, chronic
hepatitis C was responsible for >90% of
posttransfusion hepatitis cases.””! Regular
blood transfusion is the mainstay of treatment
for patients with thalassemia.”) In addition,
patients with sickle cell disease (SCD) may
require multiple blood transfusions and
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may, therefore, be exposed to transfusion-transmitted
infections, such as the hepatitis B virus (HBV) and HCV."!

Transmission of HCV involves direct exposure to
contaminated blood and is associated with intravenous
drug use, iatrogenic exposures, tattooing, body piercing,
and less frequently through vertical transmission and
high-risk sexual behavior.F!

Asexposurerates for sharing drug preparation equipment
are generally higher, the population-attributable risk
percentage of HCV is even higher in this group — up to
43%.1

The HCV genome has stereotypical genetic heterogeneity.
Based on a polygenetic analysis of HCV sequences, 6
major HCV genotypes are recognized, designated 1-6,
with multiple subtypes within each viral genotype.'’]
Determination of the HCV genotype provides clinically
important information that can be used to direct the
type and duration of antiviral therapy and to predict
the likelihood of HCV clearance after therapy.'! HCV
genotypes are geographically clustered. HCV genotype 1
is the most prevalent worldwide (46.2%), followed by
genotype 3 (30.1%). Genotypes 2, 4, and 6 account for
22.8% of all cases, while genotype 5 comprises <1% of
cases.['

The diagnosis of chronic hepatitis C infection is based
on the presence of both anti-HCV antibodies (Ab),
detected by enzyme immunoassays, and HCV
RNA, detected by molecular assays and is essential
for the management of HCV.["* Patients with
nontransfusion-dependent thalassemia (NTDT)
receiving blood transfusions should undergo annual
serologic monitoring for hepatitis B and C infections. In
patients with evidence of hepatitis B or C infection on
serologic testing, confirmatory tests with a polymerase
chain reaction (PCR) should be done, whereas in TDT,
monitoring of hepatitis C infection should be done
every 6 months.["*1!

The improvement of people’s knowledge about
transfusion-transmitted infection risk factors, blood
screening strategies, and a national HBV vaccination
program for all neonates has led to a dramatic decrease
in the prevalence of transfusion-transmitted infections.
However, posttransfusion transmission of HCV still
remains a major health concern in multi-transfused
patients.”!

The current study aimed to explore the prevalence of
anti-HCV seropositivity among patients with different
types of hereditary anemias, the association of anti-HCV
seropositivity with selected risk factors and the most
common HCV genotypes.
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Patients and Methods

Study population

This prospective descriptive study was carried
out on patients with different types of hereditary
anemias (thalassemias and SCD) over 5 years (from the
first of January 2010 through December 2014) who were
registered at Basra Center for Hereditary Blood Disease.

A total of 2778 patients (1282 males and 1496 females),
with ages ranging from 9 months to 60 years were
included in the study.

Patient information included date of birth, gender,
diagnosis, number of blood transfusions/year, history
of operations or dental interventions, and iron chelation
therapy equipment use (i.e. deferoxamine infusion

pump).

According to the diagnosis, patients were classified into

three groups:

1. TDT: includes B-thalassemia major (f-TM), severe
Hemoglobin E (HbE)/B-thalassemia, and o-thalassemia
(HbH disease)™!

2. NTDT: includes p-thalassemia intermedia (3-TT), moderate
HbE/fB-thalassemia, and o-thalassemia (HbH disease)™!

3. SCD:includessickle cell anemia (SCA), sickle/3-thalassemia,
Hb SC disease, and Hb SD disease.['”!

Diagnosis of these 3 groups was confirmed through
high-performance liquid chromatography and capillary
electrophoresis.

Informed consent was obtained from all participants
and/their families for enrollment in the study. This study
was approved by the Ethical Committee of College of
Medicine, University of Basra.

Laboratory data
A blood sample was taken from each patient (2 ml)
during their visit to the outpatient clinic for follow-up.

The detection of HCV Ab in the serum was done
through enzyme-linked immunosorbent assay testing
using a Biorex kit. The patients were screened every
6—12 months,["*5 and if the results of 2 consecutive HCV
Ab tests were positive 6 months apart, then a second
blood sample was drawn to detect the HCV RNA viral
load and viral genotype by real-time PCR," using an
applied biosystem 726, CA, USA, with the cutoff point
to detect positive results set at >250 HCV copies/ml of
blood and GEN-C2.0 kit for HCV genotype, nuclear laser
medicine diagnostic/Italy.

Statistical analysis
All statistical analyses were carried out using the
Statistical Packages for the Social Sciences (SPSS Inc.,
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Chicago, IL, USA) software version 19.0. Comparisons
of proportions were performed by crosstab using the
Chi-square test. Statistical tests with P < 0.05 were
considered statistically significant.

Binary logistic regression analysis was done for the
analysis of different variables, and for several variables,
the odds ratios and 95% confidence intervals were
assessed.

Results

A total of 2778 patients with different types of hereditary
anemias were enrolled in the study; the majority of study
patients were <19 years 2219 (79.8%) and only 83 (3%)
were =40 years, with a mean age of 13.19 + 9.40 years.
There was no significant difference in HCV seropositivity
among between males and females, P > 0.05. However,
HCV seropositivity was highest among patients aged
10-29 years, P < 0.001, Table 1.

SCD was the most common hereditary anemia among
screened patients 1780 (64.1%), followed by TDT
821 (29.5%) and NTDT 177 (6.4%). Among patients
with TDT, all of the 821 (100%) patients had B-TM. For
those with NTDT, 100 (85.5%) had B-TI and 17 (14.5%)
had o-TL.

Regarding patients with SCD, sickle/B—-thalassemia was
the most common type, reported in 1113 (62.5%) patients,
followed by SCA in 487 (27.3%), and other SCDs in
180 (10.2%) patients.

The HCV seropositivity was highest among patients with
TDT where it was detected in 349 (42.5%), followed by
SCD in 382 (21.5%), and NTDT in 30 (16.9%), P < 0.001,
Table 1.

Table 1: Hepatitis C seropositivity in relation to age,
gender, and type of disease

Variable Total cases, HCV antibodies P
n (%) positive, n (%)
Age (years)
<1-9 1024 (36.9) 158 (15.4) <0.001
10-19 1195 (42.9) 430 (36)
20-29 325 (11.8) 122 (37.5)
30-39 151 (5.4) 41 (27.1)
=40 83 (3) 10 (12)
Gender
Male 1282 (46.1) 378 (29.5) 0.157
Female 1496 (53.9) 383 (25.6)
Diagnosis
TDT 821 (29.5) 349 (42.5) <0.001
NTDT 177 (6.4) 30 (16.9)
SCD 1780 (64.1) 382 (21.5)
Total 2778 761

HCV=Hepatitis C virus, TDT=Transfusion-dependent thalassemia,
NTDT=Non-TDT, SCD=Sickle cell disease

Iragi Journal of Hematology - Volume 7, Issue 1, January-June 2018

The frequency of anti-HCV seropositivity for all
hereditary anemias/year was highest in 2010 (33.7%)
and declined progressively over the following 4 years
(31.7%, 20.2%, 10.8%, and 9.2%), Figure 1.

A total of 424 (15.26%) patients had two positive
HCV Ab tests at least 6 months apart; these were
screened by PCR to confirm the diagnosis of HCV
infection. Out of the 424 PCR-screened patients,
only 215 (50.7%) had positive results with a viral
load >250 IU/ml HCV. The most frequent genotype was
4 in 43 (56.5%) patients, followed by 1a in 16 (21.1%),
Table 2.

A significant positive association was found between
anti-HCV seropositivity and type of disease (B-TM) and
deferoxamine pump use, P < 0.05, Table 3.

Discussion

In this study, anti-HCV seropositivity among patients
with various hereditary anemias declined through the
5-year study period, from 33.8% to 9.2%. For patients
with TDT, which represents the highest prevalence
group, the anti-HCV seropositivity also declined, from
36.7% to 12.5%. In addition, genotype 4 followed by 1a
was found to be the most common among these patients.
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Figure 1: (a) Number of screened patients over the 5 — year study period in
relation to type of disease; (b) The frequency of HCV seropositivity in relation to
type of disease and year of screening. HCV: Hepatitis C virus; TDT: Transfusion
— dependent thalassemia; NTDT: non-transfusion dependent thalassemia; SCD:

sickle cell disease
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Table 2: Hepatitis C virus genotypes in relation gender and type of disease

Variable HCV genotypes, n (%) Total, n (%)
1a 1b 3 4 1laand 4
Gender
Males 9(11.8) 9(11.8) 0 18 (23.5) 1(1.4) 37 (48.5)
Females 7(9.3) 6 (7.8) 1(1.4) 25 (33) 0 39 (51.5)
Type of disease
DT 7 (9.3) 12 (15.7) 1(1.4) 27 (35.5) 0 47 (61.9)
SCD 9(11.8) 3(3.9) 16 (21) 1(1.4) 29 (38.1)
Total 16 (21.1) 15 (19.6) 1(1.4) 43 (56.5) 1(1.4) 76 (100)

HCV=Hepatitis C virus, TDT=Transfusion-dependent thalassemia, SCD=Sickle cell disease

Table 3: Association of anti-hepatitis C virus
seropositivity with selected patient variables

Variable OR 95% CI P
Lower Upper
Deferoxamine pump 7.742 5.075 11.812 <0.001
Splenectomy 1.901 0.897 4.027 0.089
Diagnosis 1.63 1.244 551 0.002
Age 1.355 1.204 3.025 0.001
Number of blood transfusion/year 1.159 0.756 3.554 0.404

OR=0d(ds ratio, Cl=Confidence interval

Among the healthy Iraqi population, the prevalence of
anti-HCV Ab was reported to be 0.4%.1'® This frequency
is comparable to those reported in Kuwait, 0.44%, and
Qatar, 0.51%. However, the same study reported lower
frequencies in the United Arab Emirates (0.24%) and in
Saudi Arabia for HCV among nationals (1.65%).1*"!

The declining prevalence of HCV reported in this
study is in agreement to that reported by Alavian®’!
and Kosaryan and Aliasgharian in Iran.”! This decline
could be attributed to the improvement of the screening
program for blood donors and risky patients and proper
management of patients with chronic HCV infections, in
addition to education about preventive measures.

The anti-HCV seropositivity (9.2%) in our study in 2014
is lower than those reported by Alawadi (11.72%) among
patients with hereditary blood diseases registered in
Babylon, Iraq,! and Yazaji et al. in Syria (11.32%),1?]
but higher than those reported by Dunford et al. among
multi-transfused patients in Vietnam (6%)® and Ocak
et al.(4.55%) in Turkey.!

B-thalassemia major was the main diagnosis among
TDT patients, and approximately 12.5% of these patients
had positive results on screening for HCV Ab in 2014.
This result is lower than the prevalence in patients
with B-TM in other parts of Iraq: 46% in Ibn-Al Balady
Thalassemia Center, Baghdad,*26.4% in Diyala,® and
17% in Mosul.”!

In addition, the prevalence in the current study is lower
than those reported by Al-Naamani ef al. in Oman (41%),%")
Mohamoud et al. in Egypt (37.11%),® Jafroodi et al. in
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Iran (13.6%),”! and Saeed et al. in Pakistan (55.7%).% This
can be attributed to improvements in the screening of
blood donors. However, the seropositivity of anti-HCV
in TDT patients is higher than the (4.3%) reported by
Ilhan et al. in Gujarat in India.®" Another finding is
that patients with TDT have a higher risk for acquiring
HCV, which is attributed to increased requirements
and numbers of blood transfusions compared to those
required for patients with SCD and NTDT, with an
inevitable development of iron overload and the use of
iron chelators, such as deferoxamine.

Patients with NTDT may require occasional or even
frequent transfusions in certain clinical settings and for
defined periods." The anti-HCV seropositivity of NTDT
in Basra in 2014 (3.7%) was less than that reported by
Ilhan et al. in India (6.2%),*Y which could be attributed
to infrequent exposure to risk factors, such as blood
transfusions or the need for a deferoxamine pump.

SCD represented the main group in this study, but the
seropositivity for HCV Ab was only (8.2%). This result
is higher than those of Ejiofor et al. in Nigeria (6.6%
among the transfused and 5.3% among nontransfused
SCA patients)® and Al-Noomani ef al. in Saudi
Arabia (3.7%) but lower than that of Boroujerdnia et al.
in Iran (12.5%).7

Out of 424 patients with positive HCV Ab, 215 (50.7%)
had positive PCR results. This finding is almost
identical to that of Al-Naamani et al. in Oman, where the
percentage of positive PCR results was 51%."!

The most frequent HCV genotype reported in Arab
countries, including most of the Arabian Peninsula
region, Syria, Lebanon, Egypt, and Sudan, is genotype 4,
except for Jordan and Bahrain, where genotype la is the
most common genotype.?!

The most frequent genotype detected in this study was
genotype 4 followed by la. Genotype 4 was also found
to be the most common genotype among multitransfused
patients in other parts of Iraq as reported by Khalid and
Abdullah in Mosul®” and Othman et al. in Duhok, North
of Iraq,* although genotype 1b and genotype 3a were the

Iragi Journal of Hematology - Volume 7, Issue 1, January-June 2018
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second-most common genotypes after genotype 4 in these
studies, respectively.”?* This result is also in agreement
with that found by Al-Sweedan et al. in Jordan.™!

In contrast, genotypes 1 and 3 are the most frequent
genotypes detected in Bahrain!* and the United Arab of
Emirates.’! In Saudi Arabia, genotypes 1 and 2 are the
most common.!! Genotypes 3a and 1b were both found
to be the most common genotypes among TDT patients
in Iran,*”! and genotypes 3a and 3b were found to be the
most common in Pakistan.*!! It was reported that the
Middle East and North Africa have the highest number of
cases with genotype 4. In addition, the Shannon diversity
Index computed for each country revealed that Iraq has
a low index which indicates that most infections belong
to one or two dominant genotypes.?

A significant association between HCV infection and
type of disease (B-TM) and deferoxamine pump use was
reported in the current study, whereas age, number of
blood transfusions, and splenectomy were not found to
be associated with HCV infection.

Different studies in different parts of Iraq have revealed
conflicting results: Al-Wtaify and Hassan in Basra,*?!
Raham ef al. in Diyala Province,® and Al-Doori in
Al-Anbar Province®! reported that increasing age is a
risk factor for HCV seropositivity, whereas Noaman
in Diyala did not report any such association.*! The
significant association with increasing age may be due
to most of these patients having TDT and higher rates of
these patients receiving deferoxamine therapy.

Subcutaneous, intramuscular, and intravenous
injections have been found to be risk factors for HCV
seropositivity.>! This could explain our finding
concerning the use of a deferoxamine pump as one of
the risk factors for HCV.

We did not report a significant association between HCV
seropositivity and the number of blood transfusions/ year,
a result which is in contrast to those reported by Karaca
et al. in Turkey™!and Al Noomani et al. in Saudi Arabia,
who reported a significant association with the number
of blood units received /month.*! This could be related
to the proper screening of blood donors, which decreases
the risk of recurrent exposure to infected blood.

There are several limitations of this study, including
the occasional unavailability of genotype testing in the
Gastroenterology Center and the cost of the test, which
explains why many patients with positive PCR results
do not undergo genotype testing. Another limitation is
that other risk factors were not evaluated, such as other
surgical or dental procedures or diabetes mellitus, as
disease complications.

Iragi Journal of Hematology - Volume 7, Issue 1, January-June 2018

Conclusions

HCV Ab seropositivity is declining among multitransfused
patients with different hereditary anemias in Basra,
and genotype 4 is the most common genotype in these
patients. In comparison with other parts of Iraq, it seems
that Basra has the lowest frequency of HCV infections.
However, due to the large number of patients, survival
is still a serious risk for these patients.

Thus, we recommend continuing surveillance of
blood donors, health-care personnel and patients, in
addition to hepatitis markers screening by special
type of PCR (nucleic acid amplification technique) for
the diagnosis of HCV during the window period and
continuous supply of anti-HCV drugs.
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