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Hepatitis C virus (HCV) is the leading cause of chron-
ic liver disease. HCV genotypes and subtypes are 
important predictors of disease progression and an-
tiviral treatment response. To our knowledge, there 
had been limited studies of HCV genotypes in Qatif, 
Saudi Arabia. This study aims to assess the distribu-
tion of HCV genotypes in Qatif Central Hospital, Qa-
tif, Saudi Arabia. This is a retrospective study of adult 
patients with HCV infection between January 2015 
and December 2020. Only patients with documented 
HCV genotyping were included. A total of 356 HCV-
infected patients fulfilled the inclusion criteria and 
were included in further analysis. Of those patients, 

SUMMARY

179 (50.3%) were males, and most were Saudi (N=347, 
97.5%). The median age was 60 years, and 191 (53.7%) 
were 50-69 years of age. Genotype 2 was present in 118 
(33.1%) of the patients, followed by genotype 4 in 92 
(25.8%), genotype 1B in 62 (17.4%), and genotype 1A 
in 37 (10.4%). The study showed that HCV genotype 
2 is the predominant variant among chronic HCV pa-
tients in the study population. Monitoring the epide-
miology of HCV genotypes may provide guidance in 
treatment decisions.
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n INTRODUCTION

Hepatitis C virus (HCV) is a positive sin-
gle-stranded RNA virus of the genus Hepa-

civirus, belongs to the family Flaviviridae, with a 
high spontaneous mutation rate [1, 2]. The Mid-
dle East and North Africa (MENA) region has the 
highest incidence of HCV infection and has more 
than 15 million chronically infected patients [3]. 
However, the prevalence of HCV varies from re-
gion to region, ranging from 1.5% to 5.7% in Saudi 
Arabia [4, 5]. Chronic HCV infection accounts for 

20% of hepatocellular carcinoma (HCC), and 
about 700,000 people die annually from complica-
tions related to HCV [6].
HCV is classified into seven genotypes (GT) and 
67 subtypes such as 1a, 1b, 2a, 3a, 4a [3, 7]. Global-
ly, GT-1 is common in North America, South 
America, Western and Northern Europe, repre-
senting 46% of all HCV cases [7]. GT-3 is common 
in South Asia, Australia, and some parts of West-
ern Europe and represents 30% of all HCV [7]. 
GT-2 is common in West Africa and South Ameri-
ca and common also in Japan, some parts of Eu-
rope, and North America [3, 7]. GT-4 and GT-6 are 
common in Central/North Africa and East/
Southern Asia, respectively [3]. GT-4 is the most 
prevalent in the Middle East and Africa, which is 
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responsible for more than 80% of infections [2]. 
Previous data on HCV genotypes in Saudi Arabia 
has shown that the predominant genotypes are 
GT-4 (52.6%) and GT-1 (38.6%), followed by GT-3 
(5.2%), GT-2 (3.6%) [1, 2, 8]. HCV genotyping is 
being used as a gold standard in the study of HCV 
distribution in society [2]. In addition, HCV geno-
typing can be used to clarify transmission pat-
terns by applying phylodynamic tools [9]. In Sau-
di Arabia, there is a high level of GT-4, and only 
one study was reported from the Qatif region [8, 
10, 11]. Hence, this study aimed to examine the 
distribution of HCV genotypes in Qatif Central 
Hospital, Saudi Arabia. 

n PATIENTS AND METHODS

Study area, design, and period 
This is a retrospective study, and data were re-
trieved from the medical records in Qatif Central 
Hospital, Qatif, Saudi Arabia, between January 
2015 and December 2020.

Study participants
Only adult patients with positive HCV RNA and 
documented genotyping were included in the 
study. Characteristics data included the patient’s 
age, sex, nationality, HCV genotypes.

HCV genotyping analysis
HCV RNA genotyping was performed by real-time 
PCR (Abbott diagnostics, Abbott m2000rt, USA).

Statistical analysis
A statistical package SPSS (SPSS v.23) for Win-
dows was used for the analysis of data and sum-
mary statistics. All variables were calculated as 
frequency and percentage.

Ethical consideration
The study was conducted according to the guide-
lines of the Declaration of Helsinki and approved 
by the Institutional Research Ethic Committee of 
Qatif Central Hospital (QCH-SREC0244/2021). 

n RESULTS

Patients’ characteristics
The medical records of 467 adult patients with 
HCV RNA-positive test results were retrieved 
from January 2015 to December 2020. Among 

those patients, 111 patients did not have geno-
types due to a viral RNA level below the detection 
limit (<500 IU/mL), and thus those patients were 
excluded from the study. Therefore, a total of 356 
HCV-infected patients fulfilled the inclusion crite-
ria and were included in further analysis. Of those 
patients, 179 (50.3%) were males, the majority 
were Saudi (N=347, 97.5%), the median age of the 
patients was 60 years, of which 191 (53.7%) were 
between 50 and 69 years old (Table 1). 

Overall HCV genotypes distribution pattern  
(2015-2020)
Overall, genotype 2 was found in 118 (33.1%) of 
the patients, followed by genotype 4 in 92 (25.8%), 
genotype 1B in 62 (17.4%) and genotype 1A in 37 
(10.4%) (Figure 1).

HCV genotypes distribution pattern annually
Table 2 shows the annual percentages of different 
genotypes. Genotypes 2 and genotype 1B were 
the most common in 2015, 2018, and 2019 (Figure 
2). Genotypes 2 and genotype 4 were the predom-
inant genotypes in 2016, 2017, and 2020 (Figure 2). 

Mixed HCV genotypes distribution pattern annually
Mixed HCV genotypes 1 and 4 were the most 
common variants in 2018 (N=3, 4.8%). Only one 
case of mixed HCV genotype (1 and 6) was detect-
ed in 2018 (1.6%), mixed HCV genotypes (2A and 
2C) were seen in two cases in 2016 (1.1%), and one 
case in 2020 (3.6%) (Table 2).

HCV genotyping differences between age groups 
(<50 and ≥50 years of age)
Table 3 shows the distribution of HCV genotypes 
in patients 50 years of age and older, and those 

Table 1 - Sociodemographic characteristics of HCV pa-
tients (N=356).

Characteristics Variables N %

Nationality Saudi 347 (97.5)

Non-Saudi 9 (2.5)

Gender Male 179 (50.3)

Female 177 (49.7)

Age <24 17 (4.8)

25-49 80 (22.5)

50-69 191 (53.7)

≥70 68 (19.1)
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under 50 years of age. Genotype 2 (36.5% and 
25.9%, respectively) and genotype 4 (27.5% and 
22.3%, respectively) were the most common geno-
types among those patients 50 years of age and 
older and those under 50 years of age. 

n DISCUSSION

It has been recognized that effective control of 
HCV infection depends on detection of genotype 
(GT) distribution, as it predicts the response to 
therapy and as an integral part of the selection and 
duration of interferon-free direct-acting antiviral 
drug (DAA) regimen [3]. Variations in genotype 
prevalence present challenges to the development 

of vaccines and therapeutics. The geographic dis-
tribution of HCV genotypes varies, and the trans-
mission mode may influence the dominance of 
specific genotypes [3, 12]. The study demonstrated 
the difference in the distribution of hepatitis C vi-
rus genotypes between the age groups of patients 
50 years and older and less than 50 years. Geno-
type 2 (36.5% and 25.9%, respectively) and geno-
type 4 (27.5% and 22.3%, respectively) are the most 
frequent genotypes in these patients 50 years and 
older, and under 50 years of age. These findings are 
consistent with a Chinese study that found geno-
type 2 to be more prevalent in HCV patients aged 
60 to 69 (12 cases of 31), and the 50-59 age group 
has the highest HCV infection rate (25.85%) [13].

Figure 1 - The proportion 
of hepatitis C virus (HCV) 
genotype in Qatif Central 
Hospital (N=356).

Figure 2 - The most com-
mon hepatitis C virus 
(HCV) genotype distribu-
tion annually (2015-2020, 
N=356).
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In this study, most chronically HCV-infected indi-
viduals were infected with GT-2 and GT-4 (33.1% 
and 25.8%), respectively. In Saudi Arabia, GT-4 
was cited as the most common HCV genotype [2, 
9, 12]. In addition, few studies reported a high 
prevalence of GT-4 across Saudi Arabia [2, 9, 12]. 
In a previous study from the Qatif region, 20 
(39.2%) of 51 sickle cell patients had HCV GT-2, 
and GT-3 (25.5%) had GT-1 [11]. We hypothesize 

that the high incidence of sickle cell anemia in the 
Qatif area may be the reason for the high inci-
dence of the GT-2 genotype in these patient popu-
lations. These patients may require blood transfu-
sions, making them more likely to develop GT2. 
Another study in the Eastern Province of Saudi 
Arabia, Dammam City, showed that 131 people 
(38%) have predominant HCV GT-1b [14]. A re-
cent Saudi survey conducted in Jeddah has re-
ported that there is a lower prevalence of GT-2 
(4.1%) and higher HCV genotype 4 (60.7%) [1]. 
Because GT4 is very common in Egypt (10%-15%) 
and that many Egyptians work in Saudi Arabia 
thus it is assumed that GT4 arrived in Saudi Ara-
bia with employees from Africa and the Middle 
East [2, 7, 9]. This is further supported by the se-
quencing of the HCV core region [15]. GT-4 has 
existed in Saudi Arabia for a long time, and the 
recent migration represents a relatively small 
source of HCV diversity [9]. According to research 
data, there is a wide genetic diversity of GT-2 in-
fections in West Africa [16]. During the twentieth 
century, the prevalence of HCV containing HCV 
subtypes 2a, 2b, and 2c increased exponentially 
due to the expansion of parenteral transmission 
pathways. The newly identified and published 
HCV sequence and the origin of these genotypes 
are of particular importance by increasing the 

Table 2 - Annual distribution of the hepatitis C virus (HCV) genotype (2015-2020, N = 356).

HCV Genotyping (G)

Genotype 1 Subtypes Pure Genotypes Mixed Genotypes Total

Year % G1 G1A G1B G2 G3 G4 G5 G1+G4 G1+G6 G2A+G2C %

2015 N 1 3 9 14 0 7 0 1 0 0 35

% 2.9% 8.6% 25.7% 40.0% 0.0% 20.0% 0.0% 2.9% 0.0% 0.0% 100.0%

2016 N 4 7 15 32 3 28 1 0 0 1 91

% 4.4% 7.7% 16.5% 35.2% 3.3% 30.8% 1.1% 0.0% 0.0% 1.1% 100.0%

2017 N 4 7 17 32 9 33 0 0 0 0 102

% 3.9% 6.9% 16.7% 31.4% 8.8% 32.4% 0.0% 0.0% 0.0% 0.0% 100.0%

2018 N 1 10 11 19 8 9 0 3 1 0 62

% 1.6% 16.1% 17.7% 30.6% 12.9% 14.5% 0.0% 4.8% 1.6% 0.0% 100.0%

2019 N 1 6 7 12 4 7 0 1 0 0 38

% 2.6% 15.8% 18.4% 31.6% 10.5% 18.4% 0.0% 2.6% 0.0% 0.0% 100.0%

2020 N 1 4 3 9 2 8 0 0 0 1 28

% 3.6% 14.3% 10.7% 32.1% 7.1% 28.6% 0.0% 0.0% 0.0% 3.6% 100.0%

Total 12 37 62 118 26 92 1 5 1 2 356

% 3.4% 10.4% 17.4% 33.1% 7.3% 25.8% 0.3% 1.4% 0.3% 0.6% 100.0%

Table 3 - HCV genotyping differences between age 
groups (N=356).

HCV 
Genotyping

<50 ≥50

N (%) N (%)

G1 9 8.0 3 1.2

G1A 23 20.5 14 5.7

G1B 12 10.7 50 20.5

G2 29 25.9 89 36.5

G3 9 8.0 17 7.0

G4 25 22.3 67 27.5

G5 1 0.9 0 0.0

G1+G4 3 2.7 2 0.8

G1+G6 0 0.0 1 0.4

G2A+G2C 1 0.9 1 0.4

Total 112 100.0 244 100.0
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chances of an accurate analysis of HCV spread to 
Saudi Arabia [15]. These time frames led to the 
discovery that the history of the GT-4d epidemic 
in Saudi Arabia can be traced back to the 1950s 
when Saudi Arabian medical services and blood 
banks were established [2]. At that time, units of 
blood were primarily imported from France and 
the United States of America [2]. 
In the current study, the median age of the pa-
tients was 60 years, and 53.7% were between 50 
and 69 years of age. The most recent seropreva-
lence of HCV among blood donors was 0.04-0.2%. 
However, HCV was commonly reported among 
older individuals with a higher age than HBV and 
HAV [5]. Improved screening and advancing 
medical care had resulted in decreasing HCV se-
roprevalence in Saudi Arabia [17, 18].
Several limitations remained. First, this is a one-
center study that evaluated only patients admit-
ted to a Qatif Central Hospital. Consequently, the 
results may not be representative across the re-
gion. Although GT-2 continues to dominate, the 
distribution and prevalence of hepatitis C virus 
genotypes are changing in our area mainly due to 
population increase, increased frequency of pa-
tients with hereditary blood diseases, and in-
breeding as well.
Further research is needed to understand the epi-
demiology, risk factors for the differences in the 
HCV genotypes and subtypes. Additional data 
are required for genomic sequences of HCV iso-
lates from Saudi Arabia’s Eastern Provinces to as-
sess the molecular characteristics and epidemio-
logical history. Furthermore, obtaining data from 
a large-scale population for HCV genotypes can 
provide important information for healthcare ad-
ministrators and personnel to monitor and man-
age HCV infection. HCV infection appears to be 
equally distributed between genders in this study, 
which is unusual. Thus, further investigation and 
research are needed to investigate possible risk 
factors for HCV infection and determine the HCV 
genotyping of patients with sickle cell anemia 
and the gender differences.
In conclusion, this study highlights the hepatitis 
C Virus (HCV) genotype distribution pattern in 
one region of Saudi Arabia. The findings of our 
study demonstrate a change in the genotypic dis-
tribution profile of HCV from genotypes over the 
six years in patients referred to our hospital. In 
Qatif city, the most prevalent HCV genotype var-

iant distribution pattern is genotype 2, followed 
by genotype 4. Perhaps the difference in this gen-
otype distribution can depend on globalization, 
technological developments, changes in human 
and social movements.
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