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Abstract

Background. Chronic hepatitis B is associated with different long-term outcomes in
various regions. One of the critical predictors of clinical outcomes is the genotype of
Hepatitis B virus (HBV). The current study investigated the frequency of worldwide and
Iranian national HBV genotypes.

Methods. Electronic search was performed through Medline (via Ovid), Embase, Web of
Science, and Persian databases. Furthermore, the references of eligible articles were
manually checked. The quantitative synthesis was conducted using the 2nd version of
comprehensive Meta-analysis software (CMA.2).

Results. In total, 5817 records were retrieved, and after removing duplicate studies, 3701
were screened at the title/abstract level. A total of 350 eligible studies were identified in
the end.D genotype had the highest frequency (43.50%; 95% CI: 39.60 to 47.50), and the
H genotype had the lowest frequency (1.2%; 95% CI: 0.6 to 2.7) globally. In 29 studies
conducted in Iran (97.0%), genotype D was identified. Genotype E was the most
prevalent in the African Region, followed by A in the American Region, B and C in the
South-East Asian Region, D in the European Region, and C in the Western Pacific
Region.

Conclusion. The most prevalent genotype of HCV worldwide and in Iran is D.
Furthermore, HBV genotype frequencies vary according to WHO regions. A prediction
of progression could be made based on these results.

Practical Implications. 1.According to the results of the meta-analyses, the D genotype
had the highest frequency (43.50%; 95% CI: 39.60 to 47.50) and the genotype H had the
lowest frequency (1.2%; 95% CI: 0.6 to 2.7) globally.

2.In 29 studies conducted in Iran (97.0%), genotype D was identified.

3. Genotype E was the most prevalent in the African Region, followed by A in the
American Region, B and C in the South-East Asian Region, D in the European Region,
and C in the Western Pacific Region.
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Extended Abstract

Background

Hepatitis B is one of the most serious health
problems worldwide which is estimated to affect
approximately 350 million patients A high rate of
infection in Africa, Asia, and the Western Pacific
region, an intermediate prevalence in Southern and
Eastern Europe, and low frequency in Western
Europe, North America, and Australia were reported
in previous studies. Based on the WHO
reports,887000 people died from Hepatitis B in 2015,
mostly  from  cirrhosis and  hepatocellular
carcinoma.Chronic hepatitis B is associated with
different long-term outcomes in numerous
countries. It has been shown that one of the
significant predictors of clinical outcomes in these
patients is the HBV genotype.

The virus has been classified based on 8
genotypes that vary across numerous geographical
regions. The capital letters A to H designate HBV
genotypes. In Asian countries, mostly B and C
genotypes were observed; however, in European
countries, G and H genotypes are predominant. It
seems that the route of exposure has an essential role
in the geographic distribution of HBV genotypes.
There is a greater prevalence of genotypes B and C in
high-endemic regions. Given the HBV genotype's
critical role in the disease's progression, it is essential
to investigate its distribution in different
areas.Despite similar investigations in this field, no
comprehensive study has been conducted regarding
the frequency of different genotypes of HBV in Iran
by searching the Persian databases. Accordingly, in
this article, the frequency of HBV genotypes at the
global level and also in Iran has been investigated.

Methods
Data sources and search strategy

We searched Medline (via Ovid), Embase, and
Web of Science, as well as Persian databases such as
Magiran, Iranmedex, and IranDoc for the published
articles until August 2020. Keywords were selected
based on MeSH terms and included (but were not
limited to): Hepatitis B/epidemiology, Hepatitis
B/genetics; Hepatitis B, Chronic/epidemiology;
Hepatitis B,  Chronic/genetics; ~ Carcinoma,

Hepatocellular/genetics;
Hepatocellular/epidemiology.

The references of eligible articles were manually
searched for further studies not identified through
electronic search.

Study selection

The articles were included if they report the
frequency of HBV genotype in patients with
hepatitis B. Animal studies, other types of articles
like editorials and review articles, as well as articles
published in different languages other than English
or Persian, were excluded if the English abstract did
not contain sufficient data . One researcher screened
the results to remove duplicate data, and two
independent researchers screened the remaining
records to identify the article that met the inclusion
criteria. Ultimately, two independent researchers
independently obtained and evaluated the full texts
of the remaining articles

Data extraction

Two independent researchers extracted the
relevant data. For each eligible study, one reviewer
extracted the data about the authors, publication
date, method, sample size, and frequency of different
genotypes, and then the results were checked by a
second researcher. Disagreements were resolved
through discussion or consultation with a third
researcher.Statistical analysis

The Comprehensive Meta-Analysis version 2.0
(CMA2) was wused for the meta-analyses.
Heterogeneity between the studies was determined
using the Q statistic and I°. In the current study,
I*>50% and also a significance level of P<0.10 for
Cochran’s Q were considered clinically important
heterogeneity *°. Based on heterogeneity analysis, a
fixed or random-effect model was used.

Results
Search Results

5817 titles were retrieved through a database
search. After removing the duplicate studies, 3701
were assessed in the title/abstract step, and finally,
350 articles met our predefined inclusion criteria
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(Figure 1). Details of the included studies are
presented in Table s1.

Sample characteristics

The sample size of included studies ranged from
10 to 4430 cases. Of included studies, the sample size
in 41% of studies was less than 100 cases and
approximately 5% of studies was more than 1000
cases. Most of the studies used sequencing for the
determination of the HBV genotype. Globally,
Genotype D is estimated to account for more HBV
cases, followed by genotype A and C (Table 1).

Meta-analysis results

Three-hundred-fifty-one studies were identified
as eligible for meta-analysis. The meta-analysis was
performed separately for 8 different genotypes of
HVB (A-H) and 6 different WHO regions, including
the African Region, Region of the Americas, South-
East Asian Region, European Region, Eastern
Mediterranean Region, Western Pacific Region.

Worldwide, among different genotypes of HBV,
genotype D had the highest frequency (43.50%; 95%
CI: 39.60 to 47.50), and genotype H had the lowest
frequency (1.2%; 95% CI: 0.6 to 2.7) (Table 2). The
results of meta-analyses of HBV genotype by WHO

regions are presented in table 2. According to the
results, the most prevalent genotype in the Africans
was genotype E, in the Americans was genotype A; in
South-East Asian were genotype B and C; in the
European and Eastern Mediterranean Region was
genotype D and in the Western Pacific was genotype
C. We also analyzed the different genotypes of HBV
among the included studies in Iran. D genotype was
identified in 29 studies conducted in Iran (97.0%). In
addition, genotype B was the second most frequent
genotype (Figure 2, 3). Publication bias was observed
in the frequency of all genotypes except genotype H
and all WHO regions (Figure 4).

Conclusion

The current study showed that genotypes D and
C had the highest frequency globally, and genotype
H had the lowest frequency. Moreover, the most
prevalent genotype in the Africans was genotype E;
in the Americans was genotype A; in South-East Asia
were genotype B and C; in the European and Eastern
Mediterranean Region was genotype D; and in the
Western Pacific, was genotype C. From a practical
point of view, the the current study's results could be
used to predict disease progression in each region.
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Meta Analysis

Model Study name Subgroup within study Statistics for each stud Event rate and 95% CI
Event Lower Upper
rate  limit limit ZValue p-Value
Dokanehiifard 5. Bidmeshkipour A. (2009)r) 0012 0.002 0068 4803 0.000
Mousavi T. et al (2014) Iran 0057 0.027 0115 -7186  0.000 .—
Haghshenas MR.et al (2012) Iran 0070 0.034 0140 -6600  0.000 '.—
Kheirabad A.et al(2017) Iran 0340 0233 0466 -2474 0.013
Fixed 0146 0106 0199 -9.3684  0.000 .
Random 0078 0.020 0260 -3401  0.001
0.50 0.25 0.00 0.25 0.50
Favours A Favours B
Meta Analysis
olel > B casssy Slohd ¥ S
Model Study name Subgroup within study Statistics for each study Event rate and 95% CI
Event Lower Upper
rate limit limit ZValue p-Value
Amini-Bavil-Olyaee S et al (2005) Iran 0.981 0.764 0999 2781 0.005 —H
Alavian S.M. et al(2006) Iran 0.9%5 0832 1.000 3.802 0.000 k|
Mohebbi S.R. et al (2008) Iran 0.998 0969 1.000 4.389 0.000 | ]
Moradi A_ et al (2012) Iran 0995 0826 1.000 KEY 0.000 L |
Mojiri A et al (2008) Iran 0.9% 0817  1.000 3.658 0.000 L |
Moradi A. et al (2010) Iran 0795 0712  0.859 5.918 0.000 E
Karimi A_ et al (2012) Iran 073 0528 0878 2192 0.028 -
Frahanifar A. et al (2010) Iran 0.984 0789 0999 2883 0.004 —i
Ghaziasadi A. et al (2012) Iran 0.981 0.756  0.999 27583 0.008 —i
Vaezjalali M. et al (2008) Iran 0.992 0882 0999 3377 0.001 -
Aghakhani A. et al {2009) Iran 0.988 0833 0999 3.088 0.002 —
Sharifi Z_ et al (2010) Iran 0.9% 0837 1.000 3.870 0.000 [ |
Dokanehiifard 5. Bidmeshkipour A. (2088) 0.980 0924 0995 5.449 0.000 | |
Garmiri P. et al (2011) Iran 0.9%0 0.862 0999 3247 0.001 -3
Milani S. et al (2009) Iran 0991 0873 0999 3315 0.001 -
Taghavi S.A. et al (2010) Iran 0.989 0846 0999 3.156 0.002 —
Goodarzi Z. et al {2007) Iran 0,955 0552 0997 2.103 0.035 ——3
Gramizadeh B. et al (2013) Iran 0998 0869 1.000 4.389 0.000 [ |
Mousavi T. et al (2014) Iran 0.746 0661 0815 5178 0.000 E 4
Doosti A. et al (2009) Iran 0.987 0825 0999 3.052 0.002 —
Haghshenas MR_ et al (2012) Iran 0690 0593 0773 3.700 0.000 Hl-
Sayad B. et al (2012) Iran 0.989 0851 0999 3.188 0.001 -
Bahramali G. et al (2008) Iran 0992 0885 1.000 340 0.001 -
Bahri F et al{2016) Iran 0.950 0525 0997 2.029 0.042 -—H3
Shokatpour N,et al(2019) Iran 0.985 0804 0999 2.951 0.003 —H
Vaezjalali M.et al(2013) Iran 0981 0764 0999 2781 0.005 —a
Sali S.et al (2019) Iran 0.981 0764 0999 2781 0.005 —a
Kheirabad A.et al(2017) Iran 0660 0534 0767 2474 0013 -
Karami C.et al(2016) Iran 0.9% 0839 1.000 3894 0.000 [ |
Fixed 0816 0784 0844 14530 0.000 +
Random 0.970 0946 0984 10.368 0.000 ]
-1.20 -0.60 0.00 0.60 1.20
Favours A Favours B
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Funnel Plot of Standard Error by Logit event rate
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