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ABSTRACT
BACKGROUND

Chronic hepatitis B virus (HBV) infection is one of the most important
health problems worldwide with a high rate of morbidity and mortality. It is a
major risk factor for cirrhosis and liver cancer. Currently, Iran is located in the
intermediate HBV zone; however, recent studies have provided some evidence
indicating an epidemiological change in the country. The aim of this study was
to estimate the prevalence of HBV in Iran.

METHODS

A systematic review was conducted to evaluate the studies performed in
the past 25 years that have reported the prevalence of HBV infection and its
associated factors in the Iranian general population (1990-2014). Any study
assessing and reporting serum Hbs Ag levels was included in this review.

RESULTS

After excluding all impertinent studies, 19 eligible studies were included in
the analysis. The overall prevalence of HBV was 3% (95% CI 2% to 3%). Its
distribution showed that the prevalence of HBV varies in different provinces

from 0.87% to 8.86%. The HBV rate was highest in the Golestan (8.86%) and
lowest in the Kurdistan (0.87%) provinces.

CONCLUSION

This study provides some evidence about the prevalence of HBV in Iran.
However, the collected data was very heterogenic, even within a single prov-
ince, which made it hard to estimate a single-point prevalence. High quality
studies are needed to find reliable information about HBV prevalence and to
decrease the heterogeneity of results in the country.
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Hepatitis B virus (HBV) remains an important cause of acute and
chronic liver disease worldwide.'> Based on the World Health Orga-
nization (WHO) reports, more than 2 billion people in the world are
affected by HBV and nearly 350 million individuals have suffered
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from its consequences, such as liver cirrhosis and
hepatocellular carcinoma.? The prevalence of HBV
carriers varies in different regions with the lowest
rates in North America, northern and western Eu-
rope, and Australia and the highest prevalence in
southeast Asia, China, sub-Saharan Africa, and the
Amazon Basin.*?

HBYV is also prevalent in Iran. Based on the Sur-
vey of Health and Disease in the Islamic Republic
of Iran in 1990, the sero-prevalence of HBV in the
Iranian population was 1.7% (0-3.9%).°® However,
other studies conducted in Iran in this regard, have
provided some data showing higher HBV preva-
lences, varying from 2.7 to 9.7%,%® Vaccination of
neonates against HBV infection started in 1993 as
a part of a nationwide public health promotion pro-
gram, with a 99% coverage. As a result, a change
in the epidemiology of this disease is expected to
be seen, especially in the vaccinated generation.’!°
Currently, an increase in disease prevalence is ob-
served in older individuals who were not vaccinated
at birth.'> And HBV’s main mode of transmission
is no longer vertical, but instead, it is transmitted
mostly horizontally through contact with infected
blood or body fluids.? Other countries with neonatal
vaccination programs, have also observed a similar
change in the pattern of HBV transmission.

Based on the last systematic review conducted
on the Iranian population in 2008, the prevalence of
HBYV in men and women was reported at 2.55% and
2.03%, respectively.!! However, some of the studies
included in that report did not include subjects who
met the definition of “general population”, which is
a very important principle in epidemiological stud-
ies. According to Shapiro and colleagues “general
population” refers to all individuals without refer-
ence to any specific characteristic. It can refer to
the entire human species, but smaller groups can be
said to be the representative of the general popula-
tion if they have the same male to female ratio,
and persons from different age groups. These are
the most important factors, among other qualifica-
tions.!?

The studies conducted in Iran, have shown re-
gional differences in HBV prevalence throughout
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the country. The most important issue however,
is to estimate a single point value for the general
population. Therefore, the first aim of this study
was to systematically review all evidence on HBV
infection in Iran and to make an overall estimate of
HBYV prevalence. The second aim was to identify
trends in infection and national differences in HBV
prevalence, as well as to assess possible sources of
heterogeneity.

MATERIALS AND METHODS

Eligibility criteria

All population-based studies in the Iranian
population including individuals of any age, sex,
or ethnicity that had assessed HBV serology were
included. Search was not limited by language or
study design.

Information sources and search

Both electronic and hand searching were used in
this study. The main keywords in this systematic
review included: “Hepatitis B”, “HBV”, “General
population”, “prevalence”, and “Iran”. To assess
the prevalence of HBV in the Iranian general popu-
lation, not only were national and international da-
tabases searched, but also reference lists were also
screened to find as many publications as possible.
Electronic databases of biological and health sci-
ences including MEDLINE (pub med), Scopus,
EMBASE, Ebsco, Science Citation Index Expand-
ed, Ovid, Google Scholar, Iran Medex, Magiran,
and Scientific Information Database (SID) were
searched. In each database, the appropriate search
terms were applied.

In addition, through ULRICHS web, key jour-
nals for this issue were identified, which included
the Scientific Journal of Iranian Blood Transfu-
sion Organization (SJIBTO), Hepatitis Monthly,
and Blood. The main concepts of these journals
were hepatitis, infection, and blood. To find grey
literature, abstract books from national and inter-
national congresses on hepatitis, infectious dis-
eases, and blood, experts’ curriculum vitae in this
field, and national reports from the Iranian Ministry




of Health and Medical Education and the Iranian
Blood Transfusion Organization (IBTO) were also
reviewed to further ensure that pertinent articles are
not missed.

Definition of study population and hepatitis B
infection

Studies performed in the general population, that
included HBs Ag positive individuals-diagnosed
through blood tests such as enzyme linked immu-
no-sorbent assay (ELISA) or polymerase chain re-
action (PCR) were included in this systematic re-

view. 317

Study selection and data collection process

After carrying out the explained searches, publi-
cations of interest were selected based on titles and
abstracts. The full texts of all selected publications
were assessed for pertinence. If the full texts of
the papers were not available, they were obtained
through correspondence with the authors. This was
followed by the extraction of the relevant data from
the articles through the steps described in figure 1.
The process initially performed by two reviewers.
If there was heterogeneity in their opinion, a third
reviewer reassessed the literature.

Data extraction and quality assessment

Data extraction forms consisted of the following
data from each article: title, authors’ names, type of
report, and the electronic database where the article
was archived, as well as subjects’ demographic in-
formation such as mean age, age ranges, and sex,
and details of the study methodology including the
location and duration of the study, sampling meth-
ods, sample size, exclusion criteria, mode of hepa-
titis detection (serology and genetic), type/name of
diagnostic kits used and the actual prevalence of
HBYV reported. The data of the forms were entered
into SPSS software (version 18). Methodological
qualities of the included studies were investigated
using a modified STROBE checklist. Two review-
ers evaluated each article’s quality based on the
checklist, and if a consensus was not reached, a
third reviewer reassessed the manuscript.
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Data analyses

All meta-analysis methods were performed us-
ing STATA version 11.1. The random effect model
was used for combining the prevalence of HBV
serology markers. The prevalence of HBV sero-
markers in the total population as well as the age-
group and sex-specific prevalence were used as the
main outcome measures. 95% confidence intervals
were calculated using the Binomial Exact Method.
Heterogeneity was explored by subgroup analysis
and meta-regression methods.? statistic was used as
the heterogeneity index and measurements greater
than 50% indicated severe heterogeneity. Begg’s
test, Egger’s test, and funnel plot were used for
assessing publication bias.'®!® Given the fact that
prevalence does not have a normal distribution, a
prevalence index was first calculated using the log-
it/logit of prevalence and the standard error of logit
prevalence, then a funnel plot was generated.?®

RESULTS
Study Selection

National and international databases were used
in this systematic review. The search strategies used
in each databases were different. The studies found
were screened for eligibility and included in the re-
view if they met the inclusion criteria. The reasons by
which articles were excluded are shown in figure 1.

Study characteristics

Nineteen pertinent studies were included in the
systematic review with sample sizes ranging from
410 to 46,631 (table 1). A total of 133,958 indi-
viduals from the general population were examined
through these studies. With the exception of four
studies that did not distinguish sexes in their sample
size, 18,366 male and 18,593 female participants
were reported. The studies were from various prov-
inces; three studies from Golestan (13.64%), three
from Sistan & Balochestan (13.64%), two studies
from East Azarbaijan (9.09%), two from Hamedan
(9.09%), and two from Khorasan Razavi (9.09%).
There was also one study from each of the fol-
lowing provinces: Tehran, Yazd, Qom, Kurdis-
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Fig. 1: Flow diagram of the literature search

tan, Lorestan, Isfahan, Hormozgan, and Khorasan
(4.55%). In addition, two national surveys were
also included. Of these articles, 13 (61.9%) were
performed in both urban and rural areas while the
remaining were in urban areas only. In all studies
included in the systematic review, both sexes were
examined. Finally, 95.24% of studies used a cluster
sampling method for sample selection.

All the studies used ELISA methods with Dade
Behring, Hepa Nostike, and Diasorin being the
most commonly used diagnostic kits. It is note-
worthy to say that only the study from Khorasan
Razavi used the genetic method (PCR) in addition
to ELISA for the diagnosis of HBV. The PCR-based
prevalence of HBV DNA in the population of that
province was 3.1%.

Meta-analysis
The HBV prevalence reported by the authors
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(meta-analysis)

of the studies included in this review ranged from
0.87% to 8.86%. As shown in figure 2, the over-
all prevalence estimated by the meta-analysis was
3% (95% CI 2% to 3%). There was heterogene-
ity in HBV prevalence in different provinces (dF=
20, 1"2=95.2%, p<0.001). Sex was examined as a
possible source of heterogeneity; however, it was
not found to be the source, since the prevalence
of hepatitis ranged from 2% to 3% in female and
2% to 4% in male participants (df=13, 1"2=91.2%,
p<0.001, female), (df=13, 1"2=90.2%, p<0.001,
male) (figures 3 and 4, respectively). Neither age,
nor diagnostic kits were possible sources of hetero-
geneity.

The studies were placed into 3-year interval cat-
egories (figure 5). The highest prevalence was seen
in the years 2004-2006 (figure 6). After these years,
the trend declined. Based on subgroup analyses, the
HBYV distribution prior to 1997 was about 2-4% (fig-
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Table 1: Characteristics of studies included in the HBV prevalence meta-analysis in the general Iranian population

Sample Age Hbs Ag Hbs Ag HbsAg
Code First Author Year Province Sizl: Raﬁ e Prevalence Prevalence Prevalence
g (%) “Total” (%) “Male” (%) “Female”
1 Bayat ? 2000 ~ Azarbayjan 4207 *NR 1.2 *NR *NR
sharghi
2 Hasan Zade 1997 ~ Azarbayjan 3409 2-69 2.9 35 25
sharghi
3 Abdolahi #? 2004 Golestan 1850 25-65 8.86 10.8 8.6
4 Merat 7 2007 Golestan 1896 18-65 5.1 5.4 4.8
5 Jamali 2 2006 Golestan 2049 18-75 5.0 5.4 4.7
6 Amini ¥ *NR Hamedan 4930 *NR 2.49 *NR *NR
7 Alizade ¢ 2001 Hamedan 1824 6-93 2.3 *NR *NR
8 Merat 7 2007 Hormozgan 1455 18-65 2.7 34 2.0
9 Nokhodiyan ¥ 2005 Isfahan 816 6-Max 1.3 1.8 7.0
10 Farhat 2 1997 Khorasan 4528 2-100 3.6 *NR *NR
11 Shakeri 2 2010 Khorasan 3198 15-65 1.0 1.6 0.7
Razavi
12 Fathi-Moghadam® 2009 ‘porasan 1678 1-90 1.39 2.0 0.89
Razavi
13 Alavian 3! *NR Kurdistan 1613 6-65 0.87 1.1 0.75
14 Ali Papi 32 2013 Lorestan 454 *NR 5.9 6.2 5.7
15 Zali ¢ 1999 ~ National 39841 2-69 1.7 1.9 1.5
Survey
. National
16 Zali 1998 46631 2-69 1.7 1.9 1.5
Survey
17 Ghadir * *NR Qom 3690 *NR 1.3 1.6 1.1
18 Ansari 2009 ~ Sistan Bal- 2587 10-88 2.5 32 22
moghadam uchestan
19 Salehi % sNg  Sistan Bal- 3989 6-65 338 *NR *NR
uchestan
-3 Sistan Bal- )
20 Salehi 1997 410 Min-60 **NE *NR *NR
uchestan
21 Merat 7 2007 Tehran 2327 18-65 2.3 2.7 1.8
22 Sharifi %7 1998 Yazd 576 *NR 6.42 *NR *NR

“NR: No Reported
“NE: No Evaluated

ure 7). HBV prevalence ranged from 1-3%, 1-9%,
2-4%, and 1-3% in 1998-2000, 2004-2006, 2007-
2009, and 2010-2013 respectively (figures 8-11).
There was heterogeneity in all groups (p<0.001).
The funnel plot analysis performed for this sys-
tematic review showed the distribution to be sym-
metrical, without any significant publication bias
(figure 12). Egger’s test and Begg’s test also con-
firmed these results. According to Begg’s test the
value for Z equaled 0.88 (p=0.38) and based on Eg-
ger’s test the bias score equaled 3.09 (p=0.22), both
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showing that there is no publication bias.

DISCUSSION

HBYV is a serious global public health problem.?
Based on the presented articles, the prevalence
of HBV showed an increasing trend up to 2004,
peaked during 2004-2006, and decreased thereaf-
ter. Other countries in the Middle East region, such
as Turkey and Saudi Arabia, also showed a similar
peak in HBV prevalence in 2004384

In Iran, a decline in HBV was seen after 2006,
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Fig. 2: Forest plot of the studies on HBV prevalence in Iran-both sexes were included

which may be related to the implementation of
the 1993 HBV vaccination program. Similarly, in
Turkey and Saudi Arabia, who also initiated na-
tional immunization programs for HBV in 1998
and 1989, respectively, there was a decline in HBV
prevalence after 2006.3%4° In addition, in the past
few years, all pregnant women in Iran are required
by law to be checked for HBV and in case a mother
is found to be an HBV carrier, adequate instructions
are given to inject her newborn with hepatitis B im-
munoglobulin (HBIG) immediately after birth. This
campaign may have also affected the decreased
HBYV rates. Also, another immunization program
in youth has taken place in the past decade, check-
ing the immunization status of 18-year-old, and
vaccinating them if needed. Finally, the decline in
HBYV observed in Iran could also be attributed to in-
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creased awareness about HBV transmission, since
a lack of knowledge in this regard has been shown
to be associated with higher disease rates.? In Iran,
several national campaigns through the social me-
dia networks have tried to raise public awareness
about HBV and its routes of transmission. Increas-
ing the knowledge of healthcare providers has also
decreased HBV transmission and prevalence.*!
HBYV distribution across the world shows varia-
tions depending on geographical location.* Based
on the data extracted from the literature reviewed
for this study, the rates of HBV prevalence are
heterogenic both among different provinces (from
0.87% to 8.86%), and even within a single prov-
ince. This heterogeneity within a single province
is due to the fact that the studies were conducted
at different time points. For example, in Goles-
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tan, which has a particularly high rate of HBV, the
prevalence reported in 2004 was 8.86% while it
decreased to 5.1% in 2007.”% Also in HBV rates
were reported at 2.9% and 1.2% in 1997 and 2000,

respectively.?!-2
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The highest rate of HBV was seen in Golestan
province. As described by Merat and colleagues
Golestan is inhabited by the Turkaman ethnic-
ity, which has limited contact with the rest of the
country and rarely marries outside that ethnicity.’
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Fig. 5: The location of the studies conducted in each time category

This higher rate may partly be due to the location
of Golestan, which is one of Iran’s provinces with
international borders and increased international
communication and exposure. Recent data on HBV
prevalence in Turkmenistan, Golestan’s neighbor-
ing country, was not found to support this notion.
In all studies presented in this meta-analysis,
HBYV was more prevalent in men than women. This
may be because of the fact that high risk behaviors
are generally more common in men, and also be-
cause in some areas of the country, men may prac-
tice polygamy, which increases their exposure.’
The previous systematic review performed in
Iran encompassed more studies in comparison with
the present review, including studies of the gen-
eral population, blood donors, hospital inpatients,
students, and laboratory personnel.'' Although the
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prevalence of blood-borne diseases in for example
blood donors can be used as a proxy for the preva-
lence in the general population, blood donors or the
other groups are not a true representative sample
of the general population.* One of the strengths of
this review, however, is that it only included studies
that were truly conducted in the general population
based on the definition provided earlier. Yet, figure
5 shows that studies on HBV prevalence are still
lacking in many parts of Iran.

Another strength of this review is that only high
quality articles were included. All the studies had
been published in peer-reviewed journals and had
therefore been subject to critical assessment prior
to inclusion in this review. Most of the excluded
articles either had a low quality based on STROBE
quality assessment forms and therefore did not pres-
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ent reliable data, or lacked information required for  tion about the population of their study, or a distinct
the review, such as adequate descriptive informa-  HBYV prevalence in different age groups, which can
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make it difficult to use in a meta-analysis. Other The full-texts of many older publications in this

studies reported prevalence based on a very small  field were not available; however in an effort to
sample size, and some other studies reported over- ensure the completeness of this systematic review,

all prevalence not separated by sex.
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the related authors were contacted and the full texts
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Fig. 12: Funnel plot analysis shows that there is no publication bias in this systematic review.

were obtained and included in the analyses. This is
also considered one of the strengths of this review.

The most important limitation of this study on
the other hand, was accessing grey literature. Al-
though every effort was made to find as much grey
literature as possible through congress websites,
presentations, etc., it is still possible that some were
missed.

In order to successfully cumulate data for a sys-
tematic review, certain aspects of study designs
need to follow standard procedures to decrease het-
erogeneity. The most common sources of heteroge-
neity in the articles of this study were methodologi-
cal and statistical. Future studies should try to use
standardized formulae for sample size calculation,
or standardized diagnostic kits. Also, based on the
disease being studied, factors such as age, which
may play an important role in the rate of preva-
lence, should be considered in reporting the results.

Although data from the past 25 years showed an
increased trend in HBV during certain years, cur-
rently HBV prevalence is decreasing throughout
Iran, especially in the younger population. This find-
ing shows the success of the neonatal vaccination
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programs as well as increased general awareness of
the public and healthcare providers regarding the
transmission of the disease. It is recommended that
future studies pay greater attention to study designs
in order to increase the quality of their studies.
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