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Abstract A molecular study was conducted to investigate

the prevalence of Hepatitis C virus genotypes in HCV

infected population of UAE. 67 HCV seropositive samples

were collected from different health care centres. Quanti-

tative analysis of these samples using PCR resulted in 67

positive samples. The PCR positive samples were sub-

jected to genotyping using the method described by Sim-

monds et al. (J Gen Virol 74: 2391–2399, 1993). HCV

genotype 4 was the predominant genotype (46.2%) fol-

lowed by genotype 3a (23.8%) and 1a (15%). The pre-

dominant genotype among the female patients was

genotype 4 (65.6%), while genotype 3a was the predomi-

nant among the male patients (42.8%). The predominance

of HCV genotype 4 in our population confirms the pre-

dominance of HCV genotype 4 in UAE and most of the

Arab countries in the Middle East. Implications of geno-

typing for clinical outcome of HCV infection, response to

treatment as well as for vaccine development are discussed.
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Introduction

It is well established now that hepatitis C virus (HCV) is

the leading cause of blood borne non-A, non-B hepatitis

worldwide. Hepatitis is one of the major causes of mor-

bidity and mortality developing countries including UAE

[1–4].

Acute hepatitis C is mild and often asymptomatic while

chronic hepatitis C is an indolent course but may progress

to cirrhosis and HCC [5]. It is a slowly progressive infec-

tion spread primarily through intravenous drug users, can

also spread by sharing of tooth brushes, razors and con-

taminated needles, sexual relations, from mother to child,

etc. HCV RNA has not been detected in semen, urine, stool

or vaginal secretion and weather it is present in saliva

remains controversial [6]. An estimate of 53,000 deaths per

year caused due to HCV in world. Most HCV infected

people remained unidentified until the development of late

symptoms, while some remained carrier through their life

and do not develop any complication.

HCV identified in 1989 belongs to family Flaviviridae.

Its whole genome has been sequenced and identified. The

viral particle consists of an envelope derived from host

membranes into which are inserted the virally encoded

glycoproteins (E1 and E2) surrounding a nucleocapsid and

a positive sense, single stranded RNA genome which has

been identified and sequenced [5]. The whole genome of

9,500 nucleotides contains highly conserved untranslated

regions (UTR) at both the 50 and 30 termini, which flank a

large translational open reading frame encoding a poly-

protein of 3,000 amino acids. This is processed by both

cellular and viral proteases to produce the specific viral

gene products. The structural proteins (core, E1 and E2) are

located in the N-terminal quarter while non-structural (NS)

proteins (NS2, NS3, NS4A, NS4B, NS5A, NS5B) in the

remaining portion of the polyprotein. Early analyzes of the

30 UTR resulted in conflicting data regarding its exact

sequence content. Most studies indicated that the genome

terminated with a poly (U) tract, while one group reported

a poly (A). These differences in the 30 UTR were con-

sidered unusual given the importance of these generally

well-conserved untranslated regions in the RNA replication
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of other positive-stranded viruses. The 50 UTR is the most

conserved portion of the HCV genome, although nucleo-

tide variations characteristic of different HCV types exist

that have been used in polymerase chain reaction based

genotyping assays [7].

HCV has population specific genotype [8]. A recent

proposal for HCV nomenclature defined six major

genotypes [5–10] based upon phylogenetic analyzes of

the core E1 and NS5 regions with further divisions into

subtypes (1a, 1b, 2c, etc.). The genetic variability is due

to high mutation rate in the envelope gene coupled with

the absence of a proofreading function in the virion-

encoded by RNA polymerase [8]. Researchers have not

yet agreed whether or not five different viruses, three

found only in Vietnamese individuals, the remaining two

seen in Indonesians, are actually subtypes of genotype 6

or ought to be designated as genotypes 7 through 11.

Some genotypes (1a, 1b, 2a, 2b, 3a) are widely distrib-

uted around the world [11, 12], while others have a more

restricted distribution. Genotype 4 is predominant in the

Middle East (particularly Egypt), Zaire and Burundi

[13–15], while genotype 5 has so far been mainly found

in South Africa [16]. There is increasing evidence that

the HCV genotype with which an individual is infected

may have important implications for the clinical outcome

of infection and its response to interferon treatment

[17–19]. Thus, typing of HCV isolates becomes an

additional tool in the diagnosis and treatment of HCV

infection [20].

HCV genotyping provides valuable epidemiological and

therapeutic information. Current therapy, which consists of

a combination of pegylated interferon and ribavirin, gives a

response rate of between 48 (genotypes 1, 4, 5 and 6) and

88% for genotypes 2 and 3 [9]. The duration of therapy is

variable as well for different genotypes. These findings

indicate the importance of genotype knowledge before

therapy. In this connection our studies can be very valuable

for the health care providers and clinicians in designing the

therapeutic strategies to cope this manic disease in this part

of the world. As such kind of study has not yet been per-

formed in this area.

Material and methods

Ethics statement

The study involved 67 UAE patients who were positive for

anti-HCV by ELISA. A blood sample was collected during

2006–2007 from each of these patients during one of their

regular follow-up visits. Written consent was not taken

because all the investigations done in this research were

routinely for all hepatitis C patients including the HCV

genotyping, beside no patients identification (name or

number) where mentioned in this research.

Sera were separated from the samples and stored at

-70 C, in 200 ll aliquots, until further processing.

Testing for anti-HCV was repeated in all anti-HCV

positive patients using a standard ELISA (bioMerieux);

and, if both of these assays gave a positive result, a line

immunoassay (INNO-LIA HCV Ab III; Innogenetics,

Ghent, Belgium) was performed. Only samples found

positive in the line immunoassay were considered positive

for anti-HCV. Detection of HCV RNA was attempted on a

500 ll sample of each serum found positive for anti-HCV,

using a commercial, PCR-based test (Taqman amplicor,

Roche). The manufacturere’s in structions were followed

and the internal control supplied by the manufacturer was

added to each specimen, as an extraction and amplification

control.

HCV genotyping was performed using hybridization

with sequence-specific oligonucleotides and as described

before [21].

The v2 test was used to determine the variation in

genotype distribution between the different groups. Sta-

tistical significance was considered as P \ 0.05. All sta-

tistical tests were performed using SPSS statistical software

package.

Results

HCV genotype distribution in 67 HCV-positive UAE

patients is shown in Table 1. Overall, HCV genotype 4 was

the predominant genotype (46.2%) followed by genotype

3a (23.8%) and 1a (15%). The predominant genotype

among the female patients was genotype 4 (65.6%), while

genotype 3a was the predominant among the male patients

(42.8%). Differences in genotype distribution were statis-

tically significant.

HCV genotype distribution among HCV-positive UAE

patients is similar to that in other Middle Eastern Arab

countries except for Jordan where genotype 1a predomi-

nates (Table 2). In Middle Eastern non-Arab countries

(Iran, and Turkey) genotype 4 was minimally detected and

genotypes 1a or 1b were the predominant genotypes.

Table 1 Hepatitis C virus (HCV) genotype distribution in UAE

Gender Genotype

1a 1b 2a 2b 3a 4

M 5 3 2 0 15 10

F 5 5 0 0 1 21

Total 10(15%) 8(12%) 2(3%) 0 16(23.8%) 31(46.2%)
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Discussion

HCV is known to have marked genetic heterogeneity with

nucleotide substitution rate of 1.44 9 10-3 and 1.92 9 10-3

per site per year [10, 22]. Accumulation of nucleotide

substitutions in the HCV genome results in diversification

and evolution into different genotypes. Presently, HCV can

be classified into at least six major and a series of subtypes

[13, 23]. There is increasing evidence that patients infected

with different genotypes may have different clinical pro-

files, severity of liver diseases, and response to alpha

interferon therapy [24–28]. Hence, a convenient and

reliable HCV genotyping system is essential for large

epidemiological and clinical studies. In this context, a

genotyping method, based on genotype specific primers for

PCR of the core gene, by which HCV isolates can be

classified into genotypes was described [8].

To our knowledge, this is the first published study to

report on the genotyping of HCV in different groups of

HCV-positive patients in UAE, representing close to a

population-based sample. Our results show that HCV

genotype 4 is the predominant genotype (46.2%) followed

by 3a (23.8%) and 1a (15%). HCV genotype 4 is the pre-

dominant genotype among females (65.6%). HCV geno-

type 3a is the predominant genotype among males (42.8%).

This difference in genotype distribution can perhaps be

explained in light of the finding that genotype influences

clinical outcome [29]. Zekri et al. [29] showed that infection

with genotypes 1a and 4 may be considered a risk factor for

the induction of neu-oncoprotein overexpression and sub-

sequent development of hepatocellular carcinoma (HCC).

The predominance of HCV genotype 4 in the UAE

population (46.2%) is in agreement with other reports on

genotyping of HCV isolates in different Middle Eastern

countries. Table 2 summarizes only the studies with rela-

tively large numbers investigated [29–34]. It is of interest

to note that in contrast to Arab countries genotype 4 can

hardly be detected in non-Arab Middle Eastern countries

such as Iran [35], and Turkey [36]. The presence of other

genotypes such as 2a, and 1b among UAE patients can be

attributed to many factors. These include the expatriates

from deferent nationalities resided in UAE for quite some

time and participated in blood donation.

According to the World Health Organization, 180 mil-

lion individuals in the world are infected with HCV and this

is a growing global problem. The development of an

effective vaccine remains the ideal way to combat HCV

infection. In addition to the implications for clinical out-

come of infection, and for treatment, genotyping of HCV

also has major implications for HCV vaccine development.

Recent data suggest that for a vaccine to be fully protective

it should contain a range of deferent envelope proteins

corresponding to the common genotypes in particular geo-

graphic regions. Vaccines for use in the Middle East should,

therefore, not be based only on genotype 4 sequences; other

genotypes such as 1a and 1b are also equally important.

Finally, genotyping of HCV may be a useful epidemio-

logical marker particularly in establishing suspected

unconventional routes of HCV transmission such as vertical

[37], intraspousal or interfamilial transmission [38].
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