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Abstract

Context: The hepatitis C virus (HCV) is classified into seven genotypes and more than 100 subtypes. The treatment regimen, dura-
tion and efficacy of HCV therapy may vary according to the HCV genotype. Therefore, the HCV genotype should be determined prior
to antiviral therapy. The objective of the current study was to review systematically all studies reporting the distribution of HCV
genotypes in the countries that make up the Middle East.

Evidence Acquisition: Articles were identified by searching electronic databases, including Scopus, PubMed and Google scholar,
with timeline limits (articles published between 1995 and 2016). We carried out a systematic search regarding the distribution of
HCV genotypes in Middle Eastern countries.

Results: A total of 579 studies were identified by the electronic search. Of these, a total of 187 were identified as eligible papers
including 60,319 patients who were meta-analyzed for pooled distribution of HCV genotypes. In Turkey, Israel, Cyprus, and Iran,
genotype 1 was the most prevalent HCV genotype with rates of 82% (95% CI, 82%-83%), 68% (95% Cl, 67%-69%), 68% (95% CI, 59%-77%),
and 55% (95% Cl,54%-55%), respectively. In Egypt, Iraq, Saudi Arabia, and Syria, HCV genotype 4 was the most common genotype with
rates of 86% (95% Cl, 85%-88%), 60% (95% CI, 56%-64%), 56% (95% CI, 54%-55%), and 57% (95% CI, 54%-61%), respectively. On the basis of
adjusted data, HCV genotype 4 was the most prevalent genotype in the Middle East region, with a rate of 74.7% (95% ClI, 73.4%-76%),
followed by genotype 1at15.1% (95% CI, 14.1%-16%).

Conclusions: Our results showed that HCV genotype 4 is the most prevalent genotype in the Middle East region. However, HCV
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genotype 1is the most prevalent among non-Arab countries in the region including Turkey, Iran, Cyprus, and Israel.

1. Context

The hepatitis C virus (HCV) belongs to the family of Fla-
viviridae and is the sole member of the genus Hepacivirus
(1, 2). Globally, it is estimated that 130 - 150 million peo-
ple are chronically infected with HCV (3). In humans, HCV
causes acute and chronic hepatitis (4) and can progress to
more serious diseases including cirrhosis and hepatocel-
lular carcinoma (HCC) (5). HCV strains can be classified
into seven genotypes (numbered 1 to 7), each comprising
multiple subtypes (e.g., subtype 1a, 1b, and so on) (6). It
hasbeen established that genotypes differ from each other
by 31% - 33% over the whole viral genome (7). The distri-
bution of HCV genotypes varies in different regions across
the world. HCV genotypes 1and 2 are the most common in

North America, Japan, and Europe, whereas HCV genotype
3 is predominant in Southeast Asia and India. HCV geno-
type 4 is the most common genotype in Middle Eastern
countries that include Egypt, Syria, and Saudi Arabia. HCV
genotype 5 is seen most commonly in South Africa (4, 8-10).
The high genetic diversity of HCV poses an obstacle for vac-
cine developmentand effective antiviral therapy (11,12). De-
termination of an individual’s HCV genotype is an impor-
tant issue for the management of HCV infection (13). The
treatment regimen and duration, and the response rate to
HCV treatment may vary according to the virus genotype.
Therefore, the HCV genotype should be determined prior
to antiviral therapy (14). The objective of the current study
was to carry out a systematic review of all studies reporting
the distribution of HCV genotypes in patients from coun-
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tries in the Middle East.

2. Evidence Acquisition

2.1. Search Strategy

We performed an electronic literature search to iden-
tify relevant English-language articles pertaining to the
prevalence and distribution of HCV genotypes in Mid-
dle Eastern countries. Articles were identified by search-
ing electronic databases, including Scopus, PubMed and
Google scholar, with timeline limits (papers published be-
tween 1995 and 2016) using different combinations of the
following keywords: Hepatitis C virus or HCV, genotypes,
epidemiology, distribution, and the names of Middle East-
ern countries such as Bahrain, Cyprus, Egypt, Iran, Iraq,
Israel, Jordan, Kuwait, Lebanon, Libya, Oman, Palestine,
Qatar, Saudi Arabia, Syria, the United Arab Emirates (UAE),
and Yemen. Persian-specific databases such as Maglran,
Barakat knowledge network system and scientific informa-
tion database (SID) were also searched with relevant En-
glish and Persian keywords. In addition, we did a search
on Google scholar to identify any possible existing grey lit-
erature and, after finding related titles, we continued our
search until we found 200 unrelated serial titles. The ref-
erences of the retrieved publications were also searched
to capture any relevant publications that could have been
missed in the initial electronic search.

2.2. Selection of Studies and Data Extraction

Published studies were eligible for analysis if they met
the following criteria: 1, studies with an appropriate study
design (cross-sectional, case-control, case-series or cohort
study); 2, studies that appeared to include stated informa-
tion about the distribution of HCV genotypes in Middle
Eastern countries; 3, studies with full-text in the English or
Persian languages; and 4, studies that used standard geno-
typing methods, including restriction fragment length
polymorphism (RFLP), DNA sequencing, nucleic acid hy-
bridization and type-specific polymerase chain reaction
(PCR). The following were regarded as exclusion criteria:
1, studies that did not clearly report HCV genotypes; 2,
studies without known sample origins; and 3, studies that
failed to explain the data clearly.

2.3. Data Extraction

All articles identified as potentially relevant were
reviewed independently by two of the authors (Hos-
sein Ghaderi-Zefrehi and Mohammad Gholami-Fesharaki).
They appraised the relevance and the eligibility of each ar-
ticle and abstracted data using Excel data sheets. The fol-
lowing data were extracted from each eligible article: first

author’s name, year of publication, the method for HCV
genotype assessment, the number of viremic patients, and
HCV genotypes and subtypes. Analysis was carried out in
accordance with the preferred reporting items for system-
atic reviews and meta-analysis (PRISMA) (15).

2.4. Statistical Analysis

The prevalence rate of HCV genotypes and subtypes
among patients from each country was computed by
metan command. Statistical tests of heterogeneity among
the studies were carried out using the Q test (P < 0.10 indi-
cates statistically significant heterogeneity) and I-squared
statistics. A forest plot was performed for genotype distri-
bution and subtyping. We also used a funnel plot to investi-
gate publication bias. In this study, the results of the meta-
analysis were adjusted with the HCV prevalence rates (16,
17) and the population size of each country (from the last
census in 2015, based on UN reporting). For this purpose,
population size was multiplied by HCV prevalence. Next, to
calculate the number of people infected with various HCV
genotypes in each country, the total number of individu-
als with the HCV antibody in each country was multiplied
by the percentage of HCV genotypes in that country. Fi-
nally, hierarchical cluster analysis (HCA) with average link-
age and a dendrogram plot was used to group the coun-
tries by HCV genotypes in such a way that countries in the
same group (or cluster) shared a more similar HCV geno-
type distribution with each other than with those in other
groups (or clusters). The analyses were performed using
Stata software, version 11 and IBM SPSS statistics, version 22.

3. Results

3.1. Search Results and Study Selection

The study selection process is described in Figure 1. A
total of 579 studies (70 Persian and 509 English) poten-
tially related to HCV genotypes in Middle Eastern coun-
tries were identified by the electronic search. Of these,
324 duplicates were excluded (31 Persian and 293 English
studies). After reviewing the abstracts and titles, 53 (14
Persian and 39 English) studies were excluded based on
the stated inclusion and exclusion criteria. After full-text
screening, a total of 187 records were identified as eligible
papers that had been published between 1995 and 2016.
These 187 records consist of 69 studies in Iran, 40 studies
in Turkey, 22 studies in Saudi Arabia, 15 studies in Egypt,
9 studies in Iraq and 5 studies in Lebanon. There were
three studies available from each of the following coun-
tries: Cyprus, Libya, Jordan, Israel, Kuwait, and Bahrain.
There were two studies available from each of the follow-
ing countries:Palestine, UAE, Yemen and Syria. Only one
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study was found from Qatar and no studies were avail-
able from Oman. In the present study, 60,319 patients
were meta-analyzed for pooled prevalence of HCV geno-
types (Table 1). The populations of the studies were mainly
patients with chronic HCV infections such as thalassemia,
hemophilia, and hemodialysis patients. Some studies in-
cluded blood donors, injecting drug users, kidney trans-
plants, and pregnant women.

3.2. Prevalence of HCV Genotypes and Subtypes in Middle East-
ern Countries

All eligible studies were included according to the
country of origin (Table 1). Based on the dendrogram
plot (Figure 2), the distribution of HCV genotypes follows
two main patterns in the Middle Eastern countries. One
pattern is restricted to the non-Arab countries in the re-
gion, which include Iran, Turkey, Cyprus, and Israel, in
which genotype 1is prevalent. The distribution pattern of
HCV genotypes among Arab countries is also diverse. In
Lebanon, Libya, Kuwait, and the UAE, both HCV genotypes
1and 4 are common, whereas in Iraq, Saudi Arabia, Pales-
tine, Yemen, Qatar, Jordan, and Egypt, HCV genotype 4 is
predominant (Figure 2).

The pooled mean estimates for the distribution of
HCV genotypes in non-Arab Middle Eastern countries (Iran,
Turkey, Cyprus, and Israel) are described below (accord-
ing to the random-effect model). In Iran, HCV genotype 1
was the predominant genotype with a rate of 55% (95% ClI,
54%-55%), followed by genotype 3 at 37% (95% CI, 36%-37%).
Among patients with HCV genotype 1, subtype 1a was the
most predominant subtype with a rate of 79%, followed by
subtype 1b at 19%. In addition, 2% were 1a/tb mixed sub-
types. In Turkey, HCV genotype 1 was the most prevalent
genotype with a rate of 82% (95% CI, 82%-83%). Among pa-
tients with HCV genotype 1, subtype 1b was the most com-
mon subtype with a rate of 90%, followed by subtype 1a
with 9.5%. In Cyprus, genotype 1 was the most frequent
genotype with a rate of 68% (95% CI, 59%-77%), followed by
genotype 3 at19% (95% CI,12%-27%). The most common HCV
genotype in Israel was genotype 1, with a rate of 68% (95%
Cl, 67%-69%), followed by genotype 3 at 23% (95% CI, 23%-
24%).

Pooled mean estimates for the distribution of HCV
genotypes in Middle Eastern Arab countries are described
below. In Bahrain, HCV genotype 1 was the most common
genotype with a rate of 37% (95% CI, 31%-42%), followed by
genotype 3 at17% (95% CI, 13%-21%). In Iraq, HCV genotype 4
was the most prevalent genotype with a rate of 60% (95%
CI, 56%-64%), followed by genotype 1 at 26% (95% CI, 22%-
29%). In Jordan, HCV genotype 4 was the most prevalent
genotype with a rate of 50% (95% CI, 39%-61%), followed by
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genotype 1at 39% (95% CI, 28%-50%). In Kuwait, HCV geno-
type 4 was the most common genotype with a rate of 45%
(95% CI,38%-52%), followed by genotype 1at27% (95% CI, 21%-
34%). HCV genotype 4 was the most common genotype in
Saudi Arabia with a rate of 56% (95% CI, 54%-58%), followed
by genotype 1 at 26% (95% CI, 25%-28%). The predominant
HCV genotype in Syria was genotype 4 with a rate of 57%
(95% CI, 54%-61%), followed by genotype 1 at 29% (95% CI,
26%-31%). In Yemen, HCV genotype 4 was the most common
with arate of 64% (95% CI, 60%-68%), followed by genotype1
at27% (95% CI, 23%-31%). HCV genotype 1 was the most com-
mon genotype in Lebanon with a rate of 35% (95% CI, 30%-
40%), followed by genotype 4 at 32% (95% CI, 27%-37%). The
most common HCV genotype in Palestine was genotype 4
with a rate of 67% (95% ClI, 59%-76%), followed by genotype
1at 24% (95% CI, 17%-32%). The most prevalent HCV geno-
type in Qatar was genotype 4 with a rate of 64% (95% CI,
59%-69%), followed by genotype 1 at 20% (95% CI, 16%-24%).
In Egypt, HCV genotype 4 was the predominant genotype
with a rate of 86% (95% CI, 85%-88%), followed by genotype1
at 6% (95% CI,5%7%). In Libya, HCV genotype 1 was the most
common with a rate of 34% (95% CI, 33%-36%), followed by
genotype 4 at 32% (95% CI, 31%-34%). HCV genotype 1 was
the most common genotype in the UAE with a rate of 41%
(95% Cl, 34%-48%), followed by genotype 3 at 31% (95% CI,
24%37%).

On the basis of adjusted data, HCV genotype 4 was the
most prevalent in the Middle East region with a rate of
74.7% (95% Cl, 73.4%76%), followed by genotype 1 at 15.1%
(95% CI, 14.1%16%), genotype 3 at 4.2% (95% CI, 3.6%-4.8%),
and genotype 2 at 1.7% (95% CI, 1.3%-2.1%), respectively. Rare
genotypes such as 5 and 6, mixed HCV genotypes and geno-
types that could not be typed accounted for 4.3% (95% CI,
3.6%-5.7%) of the total number of HCV infections in Middle
Eastern countries.

4. Conclusions

The Middle East region is a geographical area that con-
sists mainly of countries in Southwest Asia and parts of
North Africa. The prevalence of HCV infection in Mid-
dle Eastern countries varies geographically. With the ex-
ception of Egypt, the average overall HCV prevalence rate
in most countries of the Middle East ranges from 1% -
4%. Egypt has the highest known prevalence rate of HCV
globally, with an estimated 14.7% of the total population
seropositive for HCV (16, 17). Identifying the geographical
distribution of different HCV genotypes is an important
factor for epidemiological studies, clinical management,
and vaccine development (18, 19). The objective of this sys-
tematic review was to establish information about the dis-
tribution of HCV genotypes and subtypes in Middle East-
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Figure 1. Flowchart of Systematic Literature Search and Article Selection

ern countries. As shown in Figure 2, HCV genotype distri-
bution follows two main patterns in Middle Eastern coun-
tries. HCV genotype 1was largely predominant in non-Arab
Middle Eastern countries such as Turkey (82%), Israel (68%),
Cyprus (68%), and Iran (55%). Among these non-Arab coun-
tries, subtype 1b was the predominant subtype in Turkey,
which is similar to HCV genotype distribution in Eastern
and Southern Europe (20). It appears that the predomi-
nance of subtype 1b in Turkey originates via virus trans-
mission from Europe, due to Turkey’s geographical posi-
tion. In Iran, HCV genotype distribution was similar to the
situation in North America and north European countries
(20), with HCV 1a as the most common subtype. This find-
ing is similar to a previous systematic review conducted
on patients with HCV infections in Iran, which reported
that subtype 1a was predominant (21). When we look at
the countries surrounding Iran, we encounter a high vari-
ation in the distribution of HCV genotypes despite their
close proximity and even being neighbors. For example,
in Turkey, Uzbekistan, and Russia, subtype 1b was common
(22); in Pakistan, HCV genotype 3 was the most prevalent

(23); and in Saudi Arabia and Iraq, genotype 4 was predom-
inant (24). The difference in the distribution of HCV geno-
types and subtypes between Iran and its neighbors may in-
dicate that HCVin Iran originated form a non-neighboring
country. In Cyprus, similar to other non-Arab countries,
HCV genotype 1 was the most prevalent genotype with a
rate of 68%, followed by genotype 3. The HCV genotype pat-
tern in Cyprus is probably related to the transmission of
strains from repatriated Cypriots, Cypriots going abroad,
and the many travelers who visit the country as tourists
(25).

The comparison between the distribution of HCV geno-
types in different Middle Eastern Arab countries showed
that HCV genotype 4 was the most prevalent genotype in
most of these countries including Egypt, Palestine, Jordan,
Kuwait, Iraq, Yemen, Qatar, Saudi Arabia, and Syria. In other
Arab countries, such as Bahrain and the UAE, genotype 1
was frequently reported. The reported prevalence of HCV
genotypes in the UAE differed between two available stud-
ies. In one study, genotype 4 was the most common geno-
type (46.2%) among 67 HCV-seropositive patients, followed
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Figure 2. Dendrogram Plot and Distribution of HCV Genotypes in Middle Eastern Countries

by genotype 3a (23.8%) (26), whereas in the other study,
genotype 1(49.0%) was predominant among 124 HCV RNA-
positive patients, followed by genotype 3 (34.0%) (27). This
difference in the distribution of HCV genotypes in the Arab
countries of the Middle East may be related to the intro-
duction of the virus by visitors traveling to these countries
for business or therapeutic purposes, or because of the lim-
ited number of existing studies in most of these Arab coun-
tries.

In contrast to most of Arab countries in the Middle
East, where genotype 4 is the most common, genotype 4 is
rarely encountered in the general population in Iran and
has only been seen in specific patient populations (28).
Mixed infection with multiple HCV genotypes, genotypes
that could not be typed due to poor techniques, and rare
genotypes such as 5 and 6 accounted for 4.3% of the total
number of HCV infections in the countries of the Middle
East.

Some limitations should be noted in interpreting the
results of this study. First, some country data were not
included in the review because their original language
was not English. Secondly, as no published studies were
available about HCV genotype distribution in most coun-
tries with regard to high risk groups (e.g., thalassemia
and hemophilia patients, as well as hemodialysis patients),
we could not estimate pooled HCV genotype distribution
among these groups. Thirdly, the studies included in this
investigation varied in the HCV genotyping methods and

Hepat Mon. 2016;16(9):e40357.

sample size, which may affect the results of the current
study. Fourthly, in some countries, available data were re-
stricted to some provinces and could not therefore rep-
resent HCV genotype distribution for the whole country.
Moreover, the distribution of HCV genotypes may also
change over time as a result of war or immigration, which
may also affect the results of this meta-analysis. Finally, as
no data were available in some countries with regard to
the percentage of HCV viremic patients, the results of the
meta-analysis were adjusted with the percentage of HCV-
seropositive patients.

In conclusion, our results showed that HCV genotype
4 predominates in the Middle Eastern countries, although
HCV genotype 1 is the most prevalent in non-Arab coun-
tries in the region including Turkey, Iran, Cyprus, and Is-
rael. Itisimportant to note that genotypes1and 4, the most
common genotypes in both the Arab and Non-Arab coun-
tries in the region, are associated with a poor response to
interferon therapy. The results highlight the need to de-
velop improved strategies in Middle Eastern countries for
the successful treatment of HCV infection with newly avail-
able antiviral therapies (12).

Footnote
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Table 1. Distribution of HCV Genotypes in Middle Eastern Countries®

Country Number of Reference Population Size HCV Prevalence Total HCV (TH) = G1 G2 G3 G4 Other
Studies Number (pS) (HP), % PS X HP
Bahrain 3 (2931) 1377000 1.80 24786 9069 (36.59) 1252(5.05) 4221(17.03) 2972 (11.99) 9069 (29.34)
Cyprus 3 (25,32,33) 1165000 0.60 6990 4746 (67.89) 257(3.67) 1347 (19.27) 577(8.26) 4746 (0.92)
Egypt 15 (34-48) 91505000 14.70 13451235 843392(6.27) 150654 (1.12) 333591(2.48) 11597655 (86.22) 843392(3.90)
Iran 69 (24,28,49-115) 79109000 050 395545 216205 (54.66) 3797(0.96) 145402 (36.76) 3085(0.78) 216205 (6.84)
Iraq 9 (116-124) 36423000 320 1165536 301874 (25.90) 9441(0.81) 30420 (2.61) 702352 (60.26) 301874 (10.42)
Israel 3 (125127) 8463000 2.00 169260 115131(68.02) 13202(7.80) 39658 (23.43) 1253 (0.74) 115131(0.02)
Jordan 3 (128130) 7597000 210 159537 62969 (39.47) 0(0.00) 0(0.00) 79769 (50.00) 62969 (10.53)
Kuwait 3 (44,131,132) 3892000 3.10 120652 33131(27.46) 627(0.52) 21259 (17.62) 53763 (44.56) 33131(9.84)
Lebanon 5 (133-137) 5851000 0.70 40957 14306 (34.93) 3715 (9.07) 5353 (13.07) 13106 (32.00) 14306 (10.93)
Libya 3 (138-140) 6278000 120 75336 25742(34.17) 12114 (16.08) 12694 (16.85) 24371(32.35) 25742(0.55)
Palestine 2 (127,141) 1715000 220 37730 9282 (24.60) 298(0.79) 600 (1.59) 25453 (67.46) 9282(5.56)
Qatar 1 (142) 2235000 0.90 20115 3973 (19.75) 101(0.50) 3168 (15.75) 12874 (64.00) 3973(0.00)
Saudi 22 (45, 46,143162) 31540000 150 473100 125372 (26.50) 19492 (4.12) 19350 (4.09) 264794 (55.97) 125372 (9.32)
Syria 2 (163,164) 18502000 050 92510 27216 (29.42) 685 (0.74) 1508 (1.63) 53064 (57.36) 27216 (10.85)
Turkey 40 (165-204) 78666000 1.00 786660 648051(82.38) 33197 (4.22) 53414 (6.79) 48773 (6.20) 648051(0.41)
UAE 2 (26,27) 9157000 230 210611 87109 (41.36) 4402(2.09) 65058 (30.89) 54022 (25.65) 87109 (0.00)
Yemen 2 (205,206) 26832000 220 590304 158320 (26.82) 44273(7.50) 10507 (1.78) 377263 (63.91) 158320 (0.00)
Total 187 410307000 434 17820864 2685886 (15.1) 297505 (1.7) 747550 (4.2) 13315144 (74.7) 2685886 (4.3)
95% CI (14.1%,16%) (13%,2.1%) (3.6%, 4.8%) (73.4%,76%) (3.6%,5.7%)

Abbreviations: G1, genotype 1; G2, genotype 2; G3, genotype 3; G4, genotype 4; Other: mixed, untyped, and genotypes 5 and 6; CI: confidence interval.
Values are expressed as No. (%) unless otherwise indicated.
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