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ABSTRACT

INTRODUCTION: Hepatitis C virus (HCV) infection is a major cause of chronic liver disease and many dangerous complications.
It affects about 3% of the world population. HCV is a positive-strand RNA virus and has been classified into six major genotypes
with multiple subtypes. Genotyping is recognized as the primary tool for assessing the course of infection, determining type, and
duration of treatment, and the response to treatment.

OBJECTIVE: This study was designed to identify the predominant HCV genotype in a sample of patients diagnosed with chronic
hepatitis C infection in two biggest centre in Baghdad.

METHODS: This study is a descriptive cross-sectional study which was conducted at the outpatient clinics of Gastroenterology
and Hepatology Teaching Hospital and Baghdad Teaching Hospital at Medical city in Baghdad from December 2014 to Septem-
ber 2016. We included 529 patients, 306 females and 223 male, diagnosed as chronic HCV infection. Anti HCV Ab, genotyping
and viral load measurement had been done for all these patients.

RESULTS: In this study there is 254 (48%) of patients were infected with genotype 4; 127(24%) of patients infected with geno-
type1aand 106 (20%) of patients infected with genotype 1b, so two major genotype distribution in this studied group genotype
1and genotype 4.

CONCLUSION: Two predominant genotypes in Iraq genotype 4 followed by genotype 1a then genotype 1b. Genotype 1a more

predominantin younger group than genotype 1b while genotype 4 equally distributed.
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INTRODUCTION

Hepatitis C virus (HCV) infection is a major
global health problem. Estimates indicate that
three to four million individuals are newly in-
fected each year, 185 million people are chroni-
cally infected and at risk of developing liver
disease including cirrhosis and liver cancer, and
350,000 deaths occur each year due to all HCV-
related causes."

HCV is a small size (55-65 nm), enveloped
virus, belong to a member of the family Flavi-
viridae. It is mainly transmitted by exposure to
contaminated blood or blood products. HCV
viral genome is positive sense RNA with ap-

proximately 9.4 kb in length. The sequence
contained a 5’ untranslated region (5’ UTR) of
341 bases, a long open reading frame coding
for a polyprotein of 3,011 amino acids, and a 3’
untranslated region (3’ UTR) of about 27 bases,
this Consistent with the known functions of
most flavivirus proteins, the three N-terminal
HCV proteins are probably structural (C, E1, and
E2/NS2) and the four C-terminal proteins (NS2,
NS3, NS4, and NS5) are believed to function in
viral replication.”

After the complete HCV genome was deter-
mined by Choo et alin 1991, several HCV isolates
from different parts of the world were obtained
and sequenced. Comparison of the published
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sequences of HCV has led to the identification of
several distinct types that may differ from each
other by as much as 33% over the whole viral ge-
nome. Sequence variability is distributed equal-
ly throughout the viral genome, apart from the
highly conserved 5’ UTR and core regions and
the hyper variable envelope (E) region.”

The most widely accepted classification sys-
tem of HCV genotyping is that of Simmonds et
al in 1993. This system is based on the sequence
variability of the 222 base pairs of the NS5B re-
gion and it divides HCV isolates into six phylo-
genetically distinct groups, and more than 8o
subtypes. However, following the description
of the new genotypes 7-11, Robertson et al in
1998, measured that it was more accurate for
the genotypes 7, 8, 9 and 11 to be assigned as
subtypes of genotype 6 and the genotype 10 to
be a subtype of the genotype 3.3

Globally, genotype 1is estimated to account
for more HCV cases than any other genotype at
83.4 million (46.2%), with over one-third of gen-
otype 1 caseslocated in East Asia. HCV genotype
3 is the next most common and is estimated to
account for 54.3 million (30.1%) cases globally,
approximately three-quarters of which occur in
south Asia. Genotypes 2, 4, and 6 are responsi-
ble for the majority of the remaining cases of
HCV worldwide, with an estimated 16.5 million
(9.1%), 15.0 million (8.3%), and 9.8 million (5.4%)
cases, respectively.

East Asia accounts for the greatest numbers
of genotype 2 and genotype 6 HCV cases, while
North Africa and the Middle East have the larg-
est number of genotype 4 cases. Genotype 5 re-
sponsible for the fewest HCV cases globally (1.4
million, <1% of all HCV cases), the great majority
of which occur in Southern and Eastern sub-Sa-
haran Africa.*

Geographic distribution, disease outcome
and response to antiviral therapy differ among
the genotypes so the genotype determination
is important for proper selection of antiviral
therapy and for optimal patient management.’

The predominant genotype in Baghdad ac-
cording to a study conducted on 50 patients
in 2015 was genotype 4 (54%) followed by
genotype 1 (46%),° another unpublished study
conducted in 2012 has found that genotype 1
(48%) is slightly more common than genotype
4 (41.38%).” Update about the epidemiology of

the HCV is always required taking in considera-
tion that the sample size included in the above
studies were relatively small, and the expected
change in the epidemiology of the disease in
Iraq due to increase intravenous drug use, im-
migration patterns, and the spread of unsafe
sexual practices in sexually active age groups.®
So this study was designed to identify the pre-
dominant HCV genotype in a sample of patients
diagnosed with chronic hepatitis C infection in
two biggest centres in Baghdad; Gastroenter-
ology and Hepatology Teaching Hospital and
Baghdad Teaching Hospital in Medial City Com-
plex and to figure out the effect of gender, age
and viral load on the distribution of genotypes.

METHODS

Setting and Study Design: This is a descriptive
study in which 529 patients with chronic HCV in-
fection were enrolled. The study was conducted
at the Gastroenterology and Hepatology Teach-
ing Hospital and the Centre of Gastroenterol-
ogy and Hepatology at Baghdad Teaching Hos-
pital/ Medial City Complex in Baghdad between
December 2014 to September 2016.

Ethical Consideration: The study protocol was
approved by the Research Committee of Medi-
cal City Directorate. All participants were asked
to provide their written consent after being pre-
pared to understand the aims of the study.

Definition of the cases, inclusion and exclusion
criteria: Patients who were visiting the outpa-
tient clinics of the above mentioned hospitals
diagnosed as chronic HCV infection were en-
rolled in this study. The operational definition
of chronic HCV infection which is used in this
study was persistence of detection of hepatitis
CRNA in the blood over 6 months. We included
only naive patients who were above age of 18
years. Patients who were co-infected with HBV,
or using immune modulating drugs like system-
ic steroid, interferon, interleukins or cytokines
were excluded from this study.

Sampling: Any patient who fulfil the enrolment
criteria of this study and visiting the consultancy
GIT outpatient clinic at the outpatient clinic at
the Gastroenterology and Hepatology Teaching
Hospital on Mondays, Wednesdays, and Thurs-
days or attending Baghdad Teaching Hospital
on Sundays and Tuesdays during the studied pe-
riod was enrolled in this study.
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The procedure: Sample collection and process-
ing: Blood sample from HCV patients were col-
lected in sterile test tube. Five milliliters of blood
samples, received in the serology section of GIT
centres at medical city from patient, were ana-
lysed. The sera were separated and screened
for HCV antibodies by using HCV ELISA test kit
utilizes antigens from the core, NS3, NS4, and
NS5 regions of the virus. Antigens have been
carefully developed and selected to provide a
sensitive and specific diagnostic test and posi-
tive serum was stored in frozen (-20°c) unit be-
ing tested for viral load. HCV viral load has been
done in medical city and Dubai private labora-
tory in Baghdad while genotyping was done in
Dubai private laboratories only.

HCV detection by polymerase chain reac-
tion (PCR) is based on amplification of specific
regions of the pathogen genome. In real-time
PCR the amplified product is detected via fluo-
rescent dyes. These are usually linked to oligo-
nucleotide probes that bind specifically to the
amplified product. Monitoring of fluorescence
intensities during the PCR run (i.e. in real time)
allows the detection and quantification of ac-
cumulating product without having to re-open
the reaction tubes after the PCR run. HCV RNA
viral load was determined following the manu-
facturer’s recommendations by a sensitive PCR
based assay (COBAS amplicor; ROCHE diagnos-
tic Kit: COBAS®AmpliPrep/ COBAS TagMan®
HCV Quantitative test, v2.0) manufactured by
Roche /German.

HCV genotyping test done based on reverse-
hybridization principle; biotinylated amplicons,
generated by RT-PCR of the 5’ UTR and Core
regions of HCV RNA, are hybridized to specific
probes that are bound to nitrocellulose strip
by a poly-T tail; biotinylated hybrids are then
detected using streptavidin bound to alkaline
phosphatase; ampilicons that are not comple-
mented are washed out. Then the substrate re-
acts with the streptavidin-alkaline phosphatase
complex forming purple precipitate and color-
ing banding pattern on the strip (The instru-
ment used was Rotor-Gen Q manufactured by
Qiagen Hiden-Germany and the kit used (GEN-
C 2.0 manufactured by nuclear laser medicine
S.r.ifltaly).>*°

The detection of genotyping variation of
HCV was carried-out based on six deferent oli-
gonucleotide probes corresponding to the six

Table 1: Age and sex distribution of HCV infected patients

Characteristic No. %

Age in year 18-20 32 6.0
20-39 237 44.8
40-60 221 41.8
>60 39 74
Total 529 100.0

Gender Male 223 42.2
Female 306 57.8
Total 529 100

HCV genotypes as well as their different sub-
types.

Statistic: obtained data were analysed by using
the SPSS software for window version 19. The
comparison of data in respect of age groups
and gender were performed by chi-square test.
P < 0.05 was consider to be statistically signifi-
cant.

RESULTS

Of the 529 patient enrolled in this study;
44.8% (237 patients) of them aged between
20-39 years; 41.8% (221 patients) of patients
aged between 40-60 years; From those 529 pa-
tients,306 (57.8%) were females and 223(42.2%)
were males, as shown in table 1.

Table 2: The genotype distribution among HCV infected
patients

Genotype No. %
Total genotype 1subtypes 263 49.7
1 (non-specified) 29 5.5
1 127 24.0
1b 106 20.0
1a/b 1 0.2
2 2 0.4
3 7 13
Total genotype 4 subtypes 254 48.0
4 (non-specified) 134 25.3
4a 15 2.83
4b 13 245
4¢ 13 2.45
4c/d 1 0.18
4d 43 8.1
4e 34 6.4
4h 1 0.18
6 3 0.6
Total genotype number 529 100%
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Table 3: Age range for each genotypes and subtypes in HCV infected patients

Genotype Age in year No. (%) Total No. (%)
<20 20-39 40-59 >60
1 1(3.4%) 21(72.4%) 5(17.2%) 2(6.9%) 29(100%)
2 o(0%) 1(50%) 1(50%) o(0%) 2(100%)
3 0(0%) 3(42.9%) 3(42.9%) 1(14.3%) 7(100%)
4 11(4.3%) 108(42.5%) 110(43.3%) 25(9.8%) 254(100%)
6 o(0%) 2(66.7%) 1(33.3%) o(o%) 3(100%)
1a 14(11%) 63(49.6%) 35(27.6%) 15(11.8%) 127(100%)
1b 5(4.7%) 39(36.8%) 50(47.2%) 12(11.3%) 106(100%)
1a/b 1(100%) 0(0%) 0(0%) 0(0%) 1(100%)
Total 32(6%) 237(44.8%) 205(38.8%) 55(10.4%) 529(100%)
Chi-square test P-Value=0.002 (which is significant at alpha <0.05)

Table 4: Binary logistic regression analysis of association of age with HCV genotype

Variable p-value 0Odd ratio Cl 95% Note

G4 verus G1a 0.005 1.022 (1.007-1037) Association with age > 40 years
Gi1b verus G1a 0.009 1.024 (1.006-1.043) Association with age > 40 years
G1a verus G1b 0.006 2.020 (1.223-3.337) Association with age < 40 years

In this study there is 254 (48%) of patients
were infected with genotype 4 and 127(24%)
of patients infected with genotype 1a and 106
(20%) of patients infected with genotype 1b; the
total number of patient infected with all sub-
type of genotype 1 was 263(49.7%) as shown in
table 2.

Mean age of patient in this study was 39.56
year * 13.653 SD; there is 218(85%)of patients
infected with genotype 4 affected age 20-59
years;63(49.6%) of patients infected with gen-
otype 1a affected age 20-39 years;50(47.2%) of
patients infected with genotype 1b affected age
40-59 years as and this difference was statically
significant(p-value=0.002), table 3.

The study confirms that older age patients
more than 40 years associated with one-fold in-
crease in the incidence of infection with geno-
type 4 and genotype 1b, while the patients age
younger than 40 years associated with two folds
increase in the incidence of infection with geno-
type 1a compared to genotype 1b and these re-
lations was statically significant, see table 4.

The major genotype in male patients was
genotype 4 in 101(45.3%) of patients then geno-
type 1a in 58(26%) then genotype 1b 48(21.5%);
the same sequence in female patients: Geno-
type 4 in 153(50%) then genotype 1a in 69(22.5%)
patients, the genotype 1b in 58(19.0%) and this
difference was statically non-significant (p-val-

Table 5: Distribution of the HCV genotype according to viral load
Genotype Viraloloa.d<.800000 iu/ml Viral Ioa.dz.800000 iu/ml ) T?tal
No (% within genotype) No (% within genotype) No (% within genotype)
1 20(69%) 9(31%) 29(100%)
1a 84(66.1%) 43(33.9%) 127(100%)
1b 73(68.9%) 33(31.1%) 106(100%)
1a/b 1(100%) o(0) 1(100%)
Total genotype 1 subtypes 178(67.7%) 85(32.3%) 263(100%)
2 2(100%) o(0%) 2(100%)
3 3(42.9%) 4(57.1%) 7(100%)
4 146(57.5%) 108(42.5%) 254(100%)
6 2(66.7%) 1(33.3%) 3(100%)
Total 331(62.6%) 198(37.4%) 529(100%)

98
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Figure 1: Gender distribution for predominant genotypes in HCV
infected Iraqi patients

ue =0.373).

In this study there were 146 (57.5%) of pa-
tients infected with genotype 4 and 84 (66.1%)
of patients infected with genotype 1a & 73
(68.9%) of patients infected with genotype 1b
had low viral load (<800000 iu/ml) as shown in
table 5.

DISCUSSION

Identification of HCV genotype is very im-
portant to determine the type, duration and
response of the treatment. According to the
obtained results from our study, genotype 4 is
the predominant genotype found in 254 (48%)
followed by genotype 1a in 127 (24%) then geno-
type 1b in 106 (20%). This result is supported by
the results of many studies conducted in Iraq in
the past few years. Al-Kubaisy et al" found that
type 4 is the predominant genotype of HCV in-
fecting children with thalassemia. In another
study conducted on patients with haemodi-
alysis in 2015, Al-Kubaisy et al"* has shown that
Genotype 4 was the most prevalent (33.3%),
followed by genotype 1a (25.9%) and genotype
1b (22.2%). Similarly, Abdulhassan et al® in 2018
reported that genotype 4 is the predominant
genotype (54%) followed by genotype 1(46%).

Other studies conducted in Iraqgi governo-
rates other than Baghdad have come to the
similar conclusion; In Babylon middle part of
Irag, Tawfeeq et al”® in 2014 found that 46.7% of
chronic HCV is genotype 4, 22.2% had HCV geno-
type 1, and 6.6% had subtypes 1a, and 15.6% had
subtype 1b. In Duhok north of Irag, Othman
et al'* in 2014 found that the most frequent
genotype detected was genotype 4 (52.9%)
followed by 3a (17.1%), 1b (12.9%) and 1a (1.4%),
while mixed genotypes (4 with either 3a or 1b)
were detected in 7.1%. In Ninava north of Iraq,
the predominant genotype was genotype 4.” In

Basrah south of Iraq, Najim et alin 2018 showed
that 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%.'

Similar study was performed in many ad-
jacent countries and the accumulated data
showed that there are two main patterns for
the distribution of HCV genotypes in Middle
east: one to the Arab countries were genotype
4 predominates, while the other pattern is char-
acteristic of the non-Arab countries (Turkey and
Iran) where genotype 1 predominates.”

Al-Sweedan et al in 2008 showed that the
HCV genotype 4 is the commonest genotype in
multi-transfused patients in Jordan."® However,
another study from Jordan' has contradicted
this rule and found that genotype 1a is the dom-
inant subtype (40%) followed by 1b(33.3) and
genotype 4(26.6%).

In asystematic review and meta-analysis
Khodabandehloo et al found that genotype 1
is the most prevalent genotype in Iran with a
rate of 54%, and followed by genotype 3 in 36%.
Subtype 1a was the predominant subtype with
a rate of 42%; followed by subtype 3a, 35%; and
subtype 1b, 11%.%°

Janahi et al in Bahrin found that 36.71 % of
chronic HCV is genotype 1, and 15 % for each gen-
otype 4 and 3. In Saudi Arabia, Al-Zayed stated
that genotype 4 is the commonest genotype
found in 48.3 %, followed by genotype 1 in 34.1
%, mixed genotype in 10 %, genotype 3in 5 %, and
genotype 2 in 2.5 %.>

In a study conducted in Turkey in 2008, gen-
otype 1b is the commonest found in 67.7 % of
patient with HCV, followed by the non-specified
genotype 1in 7.7 %, genotype 4 in 7.3 %, and gen-
otype 3in 6.7 %.23

Abbas et al in a study conducted Lebanon
published in 2006 found that Genotype 1 is the
commonest found in 42.8%, Genotype 3 in 26.1%,
Genotype 4 in 24.6%, Genotype 2 in 3.4%, and
Genotype 5 in 2.96%. And these results repre-
sent a shift from previously documented geno-
type 4 to genotype 1.4

Antaki et al in Syria found that Genotype 4
was the most frequent genotype in 59%, fol-
lowed by genotype 1 in 28-5%, and G5 in 10%.
In is worth mentioning that The majority of G5
patients, 87%, were living in the north of Syria;
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about a third from Azaz, a small city close to
Turkey.*

Ryu et al from Egypt found that HCV gen-
otype 4 was detected in 90.3%. The other
9.7% of the patient with HCV were having
genotype 1g and 1a.?® The widespread use of
parenteral antihelminthics to combat schis-
tosomiasis is believed to be predominate-
ly responsible for the scale of the epidem-
ic.”’

We found a significant relation between age
and genotype and age group; 43% of patients
infected with genotype 4 were at age group 40-
59 years, 49.6% of patients infected with geno-
type 1a were at age group 20-39 years, and 47.2%
of patients infected with genotype 1b were at
age group 40-59 years with a p-value <0. 003.

In conclusion, it could be assumed that 1b
is the original ‘resident’ genotype, spread in
the 1970s, especially through iatrogenic trans-
mission. The introduction of anti-HCV screen-
ing tests in the 1990s may have dramatically
reduced this risk. In the meantime, the spread
of intravenous drug use and active immigration
could have led to a new wave of HCV infection
among young people, with an increase of new
‘emergent’ genotypes (3a, 1a and 4).°

Altuglu et al ( Turkey 2008) demonstrated
that patient infected with genotype 1 were sig-
nificantly older than patient infected with non 1
genotype with no significant difference in gen-
der distribution.?® The genotype 1b in this study
was predominant and represented 87% of all
genotype and this could explain its distribution
in older patient. Similar to our results a study
from Libya has shown that patient infected
with genotype 1a are younger than genotype 1b
and genotype 4.>% Petruzziello et al (Italy 2012)
showed a direct correlation between genotype
and age, with a high frequency of genotypes
1b and 2a/2c in older patients and genotypes 1a
and 3ain younger patients.>®

In this study there is no significant difference
in distribution of genotypes between male and
female. Previous studies from different coun-
tries have analysed genotype distribution in
relation to the gender. In Libya, The prevalence
of HCV genotype 1 was found to be significantly
associated with males, while genotype 4 has
frequently been found in females.?® In contrary
Rouabhia et al in Algeria (2013) showed no ef-

fect of gender on type of HCV genotypes.'

In our study, the most predominant sub-
types in genotype 4 was genotype 4d and 4e,
while in Egypt, the predominant genotype 4
subtype was subtype 4a.3* In Saudi Arabia the
predominance subtypes were 4c/4d, followed
by subtypes 4h, 4e, and 4a, suggesting that
the origin and transmission of HCV-4 is differ-
ent from that in Egypt while in western Europe,
have a higher incidence of 4a and 4d.>*3*

In this study, viral load does not correlate
with HCV genotypes, a finding which is similar
to that of Rouabhiain Algeria in 2013,3' and Uci-
bilek et al in Turkey, 3° But contradicts that from
China which found a significant correlation be-
tween genotype and viral load; HCV genotype
1 and 6 had significantly higher viral loads than
genotype 2 and 3.3

CONCLUSIONS

The predominant genotype is genotype 4
followed by genotype 1a then genotype 1b,
there is statistically significant difference in dis-
tribution of HCV genotypes according to age
groups were genotype 1a more predominant in
younger group than genotype 1b.
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