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Abstract

Background:Hepatitis C virus is a common cause of liver disease, hepatitis C virus
exhibits high degree of genetic heterogeneity with characterized regional variations in
genotype prevalence.

Objective: To determine the prevalence of HCV genotypes in patients of Erbil Province,
Kurdistan region/Irag.

Patients and Methods:Blood samples were collected from 165 patients diagnosed positive
for HCV antibody, which referral by specialists to Public Health Laboratory in Erbil
province (Kurdistan/lraq) between March 2015 and December 2016 for genotyping.
Following extraction of viral RNA, HCV genotypes were determined in each case by using a
PCR based genotyping Kkit.

Results: With (37%) genotype 1 was the most frequent genotype detected followed by 3
(27.3%), 4 (20%) and 2 (2.4%), while mixed genotypes were detected in 13.3%.

Conclusion: This study gives different estimation of HCV genotypes distribution among
infected HCV patients in Kurdistan from prevalent distribution in Iraq and Middle East Arab
countries, but comparable to global distribution.
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Introduction

Hepatitis C virus (HCV) causes liver (about 50 nm in diameter) classified within
disease in humans with high degree of Flaviviridae family, genus Hepacivirus [2].
morbidity and mortality around the world HCV genome (9.6 kb) is a single-stranded
[1]. HCV is an enveloped, small RNAvirus RNA sense positive, have one long open
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reading frame (ORF) flanked at both ends
by untranslated regions (UTRs) [3, 4].
Genome analysis of HCV exhibited
extremely high degree of genetic diversity
[5]. Hepatitis C virus is a blood borne virus
which causes acute and chronic liver
disease in humans with risk for developing
liver cirrhosis and hepatocellular carcinoma
[HCC]) [2, 6].Globally, according to
estimates from World Health Organization
(WHO), about 130 to 150 million people
have chronic hepatitis C infection, and
approximately 700,000 people die annually
from hepatitis C-related liver diseases [1,
6]. Following acute infection, 70-80% of
patients develop chronic hepatitis C, over
time 10-20% of them progresses to
cirrhosis and 1-5% to hepatocellular
carcinoma in future [4,7].

Hepatitis C found worldwide, with the
highest prevalence rates in the general
population noted in Africa and Asia [8, 9].
Hepatitis C virus can be categorized into at
least seven main genotypes (designated 1-
7), and several subtypes (a, b, c, etc.), based
on the genomic sequence variation [3, 10,
11]. Distribution of HCV genotypes and
subtypes varies geographically in the world
[12]. Although HCV genotypes 1, 2, and 3
distributed worldwide, other genotypes are
geographical restricted in their distribution
[1,13].Principally, Genotype 4 is the
predominant type in the Middle East and
Africa [10, 14], while genotype 5 and 6 are
predominant in South Africa and Southeast
Asia respectively [1, 3, and 15]. Subtypes
la and 1b accounts for about 60% of global
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infections, making them the most common
globally [1, 4].

Determination of the HCV genotypes
prior to antiviral treatment have valuable
impact on treatment , duration, response
rate, efficacy of current and new antiviral
therapy[13]. There was scarcity of data on
HCV genotypes frequency in Kurdistan;
therefore this study was conducted to
determine the HCV genotypes among the
patients in Erbil province of Kurdistan/Iraq
where the prevalence of various HCV
genotypes is unknown.

Patients and Methods
Patients and Plasma Samples

The study included 165 patients previously
tested positive for anti-HCV by commercial
ELISA (DiaSorin murex anti-HCV version
4.0, VK 47,South Africa), and was referred
by specialists to Public Health Laboratory in
Erbil province (Kurdistan/Irag) from March
2015 to December 2016 for genotyping.
Blood samples (10 ml) from each of these
patients were collected in tubes containing
EDTA. Plasmas were separated from the
samples and immediately stored at -70°C for
later processing.

RNA extraction and genotyping

HCV genome (RNA) was extracted from
(140ul) of plasma by using the automated
EZ1 Advanced XL nucleic acid extraction
system (Qiagen/Germany), and EZ1® Virus
Mini Kit v2.0, following the manufacturer’s
instructions. Complementary DNA (cDNA)
synthesized by using REVERTA-L Reverse
Transcription  reagent kit  (AmpliSens,
Russia) according to the manufacturer’s
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instructions; 10ul of extracted HCV RNA
was incubated in GeneAmp PCR system
9700 (Applied Biosystem) at 37°C for 30
minutes along with Sul of RT-G-mix-1, RT-
mix, and 6ul of Murine Leukemia Virus
reverse transcriptase (MMLV RTase) .

A commercial PCR kit variant FRT-g1-4
(AmpliSens® HCV-genotype-FRT PCR Kit,
Russia) assay was used for differentiation
and qualitative detection of HCV genotypes
by real time polymerase chain reaction (RT-
PCR) with hybridization fluorescence
detection according to the manufactures'
instructions. The assay is based on using
specific primers and fluorescent dyes linked
to oligonucleotide probes for amplification
and detection of specific region in pathogen
genome. In real-time PCR, the amplified
products are detected through specifically
binding to the oligonucleotide probes. The
probes in this assay allow the identification
of the following types: [1a, 1b, 2, 3, and 4].
Anti-HCV antibody detection

Serum samples from all enrolled patients,
were assayed previously for anti-HCV
positivity by a fourth-generation ELISA kit
(DiaSorin murex anti-HCV version 4.0, VK
47, South Africa), using a fully automated
micro titer plate analyzer ETI-MAX 3000
system (STRATEC Biomedical Systems AG,
Italy)  according to  manufacturer’s
instructions. Briefly, controls and patients
serum were incubated in pre-coated 96-well
plate with a recombinant HCV-specific
antigen. Sample and any excess antibodies
are then washed away. Subsequent conjugate
was added. Following incubation period,
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plates were washed and tetramethylbenzidine
(TMB) and hydrogen peroxide (substrate
solution) was added for detection, after the
reaction was stopped with sulphuric acid.

A third-generation immunoblot assay (MP
Diagnostics HCV BLOT 3.0 kit, MP
Biomedicais, Singapore) that carries 6
separate bands of different antigens from
core, NS3-1, NS3-2, NS4 and NS5 proteins,
were used for confirmation of the positive
anti-HCV reactivity. Samples were counted
negative if they were not reactive,
indeterminate when reactive to a single band,
and positive when reactive to at least 2 bands
(according to manufacturer's instructions).

Statistical Analysis

Observed data were analyzed by using
statistical software package SPSS version 16.
Descriptive statistical methods such as t-
student and chi-square were used. A p Value
of <0.05 was considered significant for
statistical analysis.
Results

Genotype distribution in 165 HCV-positive
patients [94 male and 71 female] is
illustrated in Table 1 and figure 1 obtained
results were grouped in genotype 1, 2, 3, 4,
mixed genotype "more than one type", in
addition to two sub-types [la, 1b] of
genotype 1.Overall, HCV genotype 1 was
the predominant genotype (n6l; 37%)
followed by genotype 3 (n45; 27.3%), 4
(n33; 20%) and mix genotype (n22; 13.3%).
Genotype 2 was the less frequented genotype
(n4;  2.4%).Differences in  genotype
frequency were statistically significant (p
<0.05). HCV  infection rate  was
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comparatively higher in males (57%) than
females (43%). Similarly, HCV genotypes
distribution according to gender also
determined in studied patients (Figure 2).
Genotype 3 was higher among males(35.1%)
than females (16.9%). However distribution
of genotype 4, types 1a and 1b was higher
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among females. Genotype 2 was more
commonly seen among males. Mixed
infection of genotype 1b and 4 was the most
common (10.9%). While, triple mixed
infection of HCV genotypes [1, 2, and 4]
was observed in 0.6% in total patients, as
illustrated in Table (1).
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Figure (1): Frequency distribution of HCV genotypes in studied patients.

Table (1): Frequency distribution of HCV genotypes among studied patients.
Genotype and Sub-genotypes of HCV Male (%) |Female (%) | Total (%)
Genotypel 1(1.1) 0(0.0) 1 (0.6)

la 18 (19.1) |25(35.2) 43 (26.1)

1b 9 (9.5) 8 (11.3) 17 (10.3)
Genotype 2 3(3.2) 1(1.4) 4(2.4)
Genotype 3 33(35.1) |12(16.9) 45 (27.3)
Genotype 4 16 (17.0) |17 (23.9) 33(20.0)
mixed infection

Subtypes 1b, Genotype 2 0 1(1.4) 1 (0.6)

Subtypes 1b, Genotype 4 12 (12.8) |6 (8.5) 18 (10.9)

Genotype 1, Genotype 4 1(1.1) 1(1.4) 2 (1.2)

Genotype 1, Genotype 2, Genotype 4 |1 (1.1) 0 1 (0.6)
Total 94 (57) |71 (43) 165 (100)
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Figure (2):Distribution of HCV genotypes among the studied patients according to gender.

Discussion

Hepatitis C virus infection is one of the main
public health problems worldwide. HCV was
demonstrating an extraordinary high level of
genetic diversity with at least six different
genotypes and more than 80 subtypes [1, 16].
HCV are known to be distributing widely in
the world with varying prevalence rates (0.2
up to 40%) among different countries [17].
HCV genotyping distribution has an
important  influence clinically in the
morbidity, total costs and duration of HCV
treatment [10, 12]. Therefore, for better
understanding of the HCV epidemiology as
well as the prevalence of its genotypes
pattern, performing HCV genotyping studies
in our country is very important.
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This study was conducted on 165 HCV
infected patients in Erbil Province, Kurdistan
region, Irag, to evaluate HCV genotypes
distribution within the local population. Our
results revealed HCV genotypes pattern differ
from prevailing pattern in Irag and Middle
East countries since the most predominant
genotypes in our study was Gl (37%)
including subtype 1a (26.1%) and subtype 1b
(10.3%), followed by G3, G4, and G2 in
descend ordered. These results are in
accordance with globally estimations of HCV
genotypes; G1 is the worldwide prevalent
type (49.1%), followed by G3 (17.9%), G4
(16.8%), G2 (11.0%), and genotypes 5 and 6
are accounted for the remaining < 5% [8].
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Data from the present work appear to be
similar to other previous reports from Iraq and
studies that showed the highest frequency for
genotype 1 (87.5%) in Sulaimani and la
(37.25%) in Basra respectively [18, 19], but
differ from those observations in some other
Iraqgi studies, which reported predominance of
G4 (35.4 - 89.4%) among Iraqgi patients [20,
21, 22]. Genotype 4 is also predominant in
different Middle Eastern countries; Saudi
Arabia (48.3%) [23], Egypt (85%) [24],
Lebanon (45.7%) [25]. Interestingly, and in
dissimilar to Arab countries, genotype 4 is
very uncommon in other Middle Eastern
countries such as Iran [26], and Turkey [27,
28] where genotype 1 predominates.

The second most prevalent genotype in the
present study was G3. Globally genotype 3 is
the next most prevalent after G1 [1, 8]. This
genotype is quite prevalent in India [29] and
Pakistan [23, 30] counting more than half of
all described genotypes (54.4% and 79.0%)
[8]. It is also constitutes almost a second of
the genotypes frequency in Iran [17, 31].In
some European countries genotype 3 is also
predominant type (> 43%) [32, 33]. In a study
in Duhok province, HCV genotyped in a total
of 70 HCV positive multi transfused patients
with hemoglobinopathies by using nested
PCR amplification of the core region. The
authors reported 3a as second prevalence
genotype with an overall prevalence rate of
(17.1%) [34]. However, two lragi previous
studies were not detected this genotype in any
studied cases [35, 36]. Recent studies reported
low prevalence (2.91%), (3.45%), and
(0.98%) respectively in different parts of Iraq
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[19, 21, and 37]. Notably, the recording of
genotype 2 in our study at frequency of 2.4%
was not unannounced and has been reported
in the previous studies from lIraq [18,
21].However, in other studies among dialysis
patients in Baghdad, the authors have
confirmed the absence of genotype 2 [22, 37].
Indefinite or mixed genotypes are responsible
for 3% of the total HCV infections [13].
Distinct HCV genotype infection doesn’t
protect of infection with other HCV
genotypes [38]. The present study revealed
(13.3%) prevalence of multiple HCV
infection among all cases, and high
prevalence of mixed 1b and 4 (81.7%) in
these cases. This finding was not unexpected,
as the mixed HCV genotype was observed in
several previous studies performed in Iraq
[20, 21], and in other countries [24, 26, 27,
39].

In this study, gender distribution of HCV
genotypes was also observed. The results
showed variation in distribution ratios of
HCV genotypes among male and female in
this study [40, 41]. The study found
predominance of la, 1b, and 4 in females,
while genotype 3 and 2 has been found more
frequently in male. Study reported the
prevalence of la, 2a, 2b and 4 in females
versus 1b, 1c, 3a, 3b, 5a and 6a in males [39].
Nevertheless, in difference to our observation,
no variation in HCV genotypes distribution
according to gender was reported in Turkey
[27].The difference in genotype patterns in
present study with previous studies from
different parts of Irag may be attributed to the
type of test used in the study, samples size,
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and the type of the patients (hemodialysis and
thalassemia  and asymptomatic).The
interpretation of this discrepancy in genotype
patterns and recording of genotype 1b, 2 and
3 in the current study is that following the
major political changes in Kurdistan over the
last two decades, the country was exposed to
increasing air travel and international
exchange, which is expected to lead to new
microorganisms or strains being introduced
into the region. The high prevalence of these
genotypes in European or Asian countries,
and (Iran, Turkey) two neighbor countries to
our region, may be reason of transmission of
these HCV genotypes into our region as a
consequence of traveling , immigration,
outside treated patients, matrimonies, kinship,
ethnic and population movements in the
region. However, further studies are
recommended to confirm these observations.
There are several limitations worth noting in
the present study. The study lacking clinical
information for inferring the association
between clinical factors and the observed
HCV  genotypes  distribution.  Study
population may not be representative of the
general total population. Another limitation is
that the used Kit in the study was designed to
detect only genotypes 1a, 1b, 2, 3, and 4 thus
the possible rule of the other HCV genotypes
infection cannot rule out, that the kit is not
able to detect.
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