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ABSTRACT

Background:

Hepatitis delta virus (HDV) is an RNA virus that causes hepatitis. Since HDV is dependent on hepatitis B virus (HBV) for its
pathogenesis, two major types of HDV and HBV infection is coinfection with HBV in anti-HBs negative individuals, or superin-
fection in chronic HBV carriers. Therefore, the prevalence of HDV depends on the frequency of HBV infection in various popula-
tions. In this study, we aimed to systematically review the prevalence of HDV in Iran.

Materials and Methods:

A systematic literature search was performed in August 2016 in PubMed, Scopus, and Iran Medex using the following keywords
(((hepatitis delta virus OR HDV)) AND (prevalence OR frequency OR distribution OR epidemiology)) AND Iran to investigate
the prevalence of HDV in Iran. After literature search and selection of appropriate documents, the desired data were extracted

and described.

Results:

A total of 14 articles with overall 6300 study population with HDV infection were collected. The results of this study showed that
the prevalence of HDV varied from zero in the north to 19.7% in the south of Iran (in HIV infected patients).

Conclusion:

The prevalence of HDV was relatively high among Iranian patients with chronic HBV infection. Furthermore, the results of this
study showed that the prevalence of HBV/HDV coinfection has increased during the last decade in Iran.
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INTRODUCTION

Hepatitis delta virus (HDV), which causes hepatitis, is an
RNA virus that is structurally different from other types of
hepatitis viruses(1). HDV is classified into seven genotypes
by using molecular sequence analyses(2). For life cycle,
attachment, and entry of HDV into the host cells, it is
dependent on hepatitis B virus (HBV); hence, HDV infection
is only among people with HBV infection(3). Therefore, the
incidence of HDV infection is rather high in societies with
higher prevalence of HBV. Since the incidence of HDV
infection is dependent on HBV, two specific patterns of
infection including coinfection with HBV in anti-HBs negative
individuals, or superinfection in chronic HBV carriers can be
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described for HDV infection(4). Transmission of hepatitis
D is typically through percutaneous or mucosal exposure to
infected blood. Since no vaccine available for hepatitis D,
conventional treatments for HBV infection and vaccination
for HBV is considered as the primary line of defense to
prevent HDV infection(5,6).

HDV infection occurs in a few hepatitis B carriers.
Since its discovery in 1977, the global prevalence of HDV
has increased to around 20 million(2). Drug abuse by
intravenous (IV) injection, infection in pregnancy, HBV
infection, sexual transmission, and blood transfusions are
the major risk factors and routes of virus transmission in
HDV infection(7). Studies have shown that coinfection of
HBV and HDV can lead to a more severe form of acute
hepatitis that has higher mortality rate compared with
HBYV infections alone(8). Clinical manifestations of HDV
vary from acute and self-limited infections to chronic
liver associated complications and liver failure. However,
possible symptoms of HDV infection include abdominal
pain, dark urine, fatigue, joint pain, loss of appetite, nausea,
and vomiting. Diagnosis of HDV infection is based on the
detection of HDV Ab, and HDV RNA in the blood and
increase in the plasma levels of liver enzymes(1).

Since the occurrence of HDV infection depends on
the prevalence of HBYV, the frequency of HDV infection
varies among populations according to HBV prevalence.
Epidemiological studies have shown that the incidence of
HDV may be up to 5% of HBV infected individuals(7).
Since there is no recent comprehensive report on the
prevalence of HDV in Iran since 2013, in the present study,
regional distribution of HDV was systematically reviewed
among Iranian population.

MATERIALS AND METHODS

Methodology and selection criteria

To perform a comprehensive systematic search on the
prevalence of HDV in Iran, the following terms “hepatitis
Delta virus OR HDV”, “prevalence OR frequency
OR distribution OR epidemiology”, and “Iran” were
systematically searched in the title, abstract, and keywords
of documents within the PubMed, Scopus, and Iran Medex.
The literature search was performed in August 2016. The
search method was customized where the results were
limited to only articles with Persian and English languages.
No strict limitations were defined to collect all eligible
documents and to reduce possible data loss during study
selection. Hence, all relevantarticles with all types of clinical
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design in which the prevalence of HDV was reported in Iran,
were included and used for qualitative data assessment. As
well, the reference lists of the included documents were
searched manually for potentially appropriate documents.
However, conference papers, letters, review articles, and
meta-analyses were excluded from further data assessment.
Articles irrelevant to the main purpose of this survey were
excluded. Moreover, documents with duplicated data were
excluded from further evaluation. Therefore, according to
the above-mentioned items, the exclusion criteria in this
review were as follow:

I.  Articles with languages other than English and/or

Persian
II.  Letters, conference abstracts, and review articles
III.  Articles with subject irrelevancy and/or data
inadequacy

IV.  Duplicated documents

All procedures of literature search, article selection, and
data extraction were performed according to checklist ,
by two reviewers independently(9). For this purpose and to
avoid possible misinterpretation during data analysis, any
probable discrepancies between the authors were resolved
in each step before further data processing.

Data synthesis

All general information including the name of authors,
publication date, region, and demographic data of the
studied population, in addition to the total number of study
patients in each study was extracted. Other informative
data including methods of evaluation, study variables, and
the key findings of each study were extracted and reported
based on the main purpose of this study.

Methods of assessment and measured variables

Various biochemical, immunological, and molecular
methods can be used for the diagnosis of hepatitis
infection. Enzyme-linked immunosorbent assay (ELISA)
and liver functional tests had been frequently used among
the included documents for the diagnosis of HBV and
HDV. In addition, polymerase chain reaction (PCR),
restriction fragment length polymorphism (RFLP), reverse
transcription-polymerase chain reaction (RT-PCR), as well
as semi-nested PCR and real-time PCR had also been used
as confirmatory tests in some of the included documents to
determine the seroprevalence of HBV and HDV. Variables
including hepatitis B surface antigen (HBsAg), anti-HDV
antigen, HDV RNA, alanine aminotransferase (ALT), and
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Fig.1: Flowchart of the literature search and strategy for the selection of relevant documents

aspartate aminotransferase (AST) had been evaluated in the
included studies. Moreover, immunoglobulin levels of the
serum against HDV (IgG and IgM) were also evaluated in
HBYV infected patients. Age, sex, marital status, smoking,
tattooing, socioeconomic status, history of drug abuse,
social and sexual behavior, blood transfusion, parenteral
exposure to blood or blood products, periodontal procedures
and surgery, and history of viral hepatitis, endoscopy, and
colonoscopy were also recorded in some studies as possible
risk factors for HDV infection.

RESULT

Literature search and study selection

Through the search in the electronic databases, a
total of 118 articles were collected, of which 32 articles
were found in the PubMed, 63 in the Scopus, and 21
potentially relevant articles were in Iran Medex. Two
additional eligible documents were also found through
manual reference list screening of the collected documents.
By reviewing the titles and abstracts of the collected
articles and according to the defined selection criteria, 53

documents with subject irrelevancy were excluded in the
first step. Additional 35 articles were also excluded due
to data inadequacy and duplication. After limiting the
records to the articles published in English and/or Persian
languages, two additional articles were excluded from the
collected documents pool. Moreover, 14 review articles
were excluded from additional assessment. Finally, full
texts of 14 articles, in which the seroprevalence of HDV
had been investigated in different geographical regions
of Iran, were fully reviewed and used for additional data
assessment. The step by step process of literature search
and documents selection is summarized in figure 1.

Description of included studies

The total number of study population in the selected
documents in which the prevalence of HDV had been
investigated in different areas of Iran was 6300. Of the total
6300 patients, 2718 were male and 1117 were female, but
the sex of the other 2465 patients had not been reported.
The number of studied patients varied from 48 to 1268 in
different included articles. The age of the studied patients
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Table 1: General information of the included articles

e £
No. First author Year Province Mean age* Sex ratio Nun'nl?er 0
Male/female participants
1 Motamedifar M (7) 2015 Shiraz 37.4+7.4 175/3 178
2 Tahaei SM (27) 2014 Tehran 40.03+14.93 278/231 509
3 Attaran MS (28) 2014 Tehran 38 657/197 854
4 Keshvari M (26) 2014 Tehran ND 576/84 660
5 Ziace M (16) 2013 Birjand 38.5+11.9 231/182 413
6  Bakhshipour A (14) 2013 Zahedan 40.5+14.6 302/138 440
7  Ghadir MR (10) 2012 Qom ND 27/21 48
8  Ataci B (11) 2011 Isfahan 39+12.4 245/101 346
9  Mohammad Alizadeh AH (29) 2010 Hamedan 35.6x£14.7 55/26 81
10 Hosseini SMAR (30) 2010 Mashhad ND ND 350
11 Somi MH (31) 2009 Tabriz 38.9+14.6 ND 847
12 Taghvaei T (12) 2008 Mazandaran 35.52+14.03 104/63 167
13 Roshandel G (13) 2007 Golestan 41.89+11.30 68/71 139
14 Amini S (25) 1993 Hamedan ND ND 1268
* ND: Not described. Male: 2718 No: 6300
Female: 1117
Table 2: The main findings and the reported prevalence of HEV in different areas of Iran
Preval
No. First author Variables® Methods re:; ;nce Findings
(]
. HDV Ab, AST, ALT, Relatively high prevalence of HDV infection is reported
I Motamedifar M (7) HBsAg SA, ELISA 19.7 in HIV infected population in Shiraz.
2 Tahaei SM (27) HDV Ab ELISA, LFT 7.7 HDV seroprevalence changes over time.
ELISA, RFLP, More superinfection with HBV was reported than coin-
3 Attaran MS (28) HDVADb, HDV RNA RT-PCR, SnPCR 2 fection.
. HDV RNA, HDV RT-PCR, LT, Familial history of hepatitis D infection was more ob-
4 Keshvari M (26) Ab, PC, ALT, AST ELISA 22 served in HDV-seropositive patients.
5 Ziaee M (16) HDV Ab ELISA 3.1 HDV had a low prevalence in Birjand.
Bakhshipour A (14) HDV Ab, HDVRNA  ELISA, LFT 17 The prevalence of HDV was higher in patients with cirrhosis.
7 Ghadir MR (10) A-HDVAb, HBsAg ELISA 0.03 The prevalence of hepatitis D in Qom is the lowest in Iran.
The prevalence of HDV infection is higher in patients
8  Ataei B (11) A-HDV Ab ELISA 3.5 who are positive for HBeAb compared with those who
are HBeAg positive.
Mohammad Alizadeh Relatively high rate of hepatitis B virus (HBV) and HDV
? AH (29) HDV Ab ELISA 173 co-infection was reported in this study.
10 Hosseini SMAR (30) HDV Ab, ALT, AST  ELISA 10 HDV infection is prevalent in the north-east of Iran.
11 Somi MH (31) HDV Ab, ALT,AST  ELISA, LFT 93 ;l;lléetilrr;celdence of HDV infection in Iran is declining over
12 Taghvaei T (12) HDV Ab ELISA 0 HDV is not endemic in Mazandaran.
Seroprevalence of anti-HDV in the present study was
13 Roshandel G (13) HDV Ab ELISA 38 higher than some previous studies from other parts of Iran.
14 Amini S (25) HDV Ab ELISA 24 Socioeconomic conditions are important risk factors in

hepatitis infection.

HBsAg: Hepatitis B surface antigen, A-HDVAg: anti- hepatitis delta virus antigen, HDV Ab: Hepatitis delta virus antibody, ALT: Alanine amino-
transferase, AST: Aspartate aminotransferase, PC: Platelet count.
ELISA: Enzyme-linked immunosorbent assay, PCR: Polymerase chain reaction, RFLP: Restriction fragment length polymorphism, SA: Serological
assays, SnPCR: Semi-nested PCR, RT-PCR: Real-time PCR, LFT: Liver function test, LT: Laboratory test.
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Fig.2: The prevalence of HDV in different geographical
regions of Iran

also varied from 17 to 65 in different studies. The most old
and recent articles that were included in this survey had
been published in 1993 and 2015, respectively. General
information and detailed characteristics of the included
articles are summarized in table 1 in their chronological
order of publication time.

The results of this study showed that the prevalence of
hepatitis D infection in Iran is rather high in some areas.
Moreover, the results showed that some of HDV positive
patients had a history of blood transfusion, tattooing,
surgery, and dental surgery(10). Our findings also showed
that anti-HDV can be found both in HBe antibody-positive
patients and in HBe antigen-positive cases. However, it
was shown that the prevalence of HDV infection is higher
in HBe antibody-positive patients than patients with HBe
antigen-positive(11). The results of the included articles
showed that the prevalence of HDV varied from 0.03%
in Qom province (central Iran) to 19.7% in HIV infected
patients in Shiraz (south of Iran) (7,10). Moreover, no
HDV seropositive case was reported among patients
with positive hepatitis B surface antigen in Mazandaran
(north of Iran), indicating that HDV is not endemic in this
area(12). Also, reports demonstrated that the prevalence of
HDV was higher among female HBV infected individuals;
however, the difference was not significant(13). Also,
our findings have shown that the prevalence of HDV

infection is relatively higher among patients with chronic
liver disease and HIV/HBV coinfected population(7,14).
The main findings of each study, in addition to the study
variables, target population, and the prevalence of HDV are
summarized in table 2.

Qualitative data assessment of the included articles
and study on seroepidemiology of HDV showed that the
prevalence of HDV was rather high in Iran; however,
it is recommended to perform further comprehensive
epidemiological studies on the prevalence of HDV in
different areas of Iran. The prevalence of HDV in different
regions of Iran is demonstrated in figure 2.

DISCUSSION

HDV is an RNA virus that can only cause infection
in the presence of HBV. HDV can aggravate the pre-
existing HBV-associated liver disease(4). In addition,
HDV causes hepatitis D that its clinical manifestation
differs according to the mode of infection. Also, since
coinfection or superinfection of HDV with HBV may
lead to different virological and immunological responses,
different clinical manifestations associated with HDV
infection can be considered(15). However, it is suggested
that HDV infection can exacerbate HBV-associated liver
disease, progression of liver fibrosis, and development
of hepatocellular carcinoma(16). HBV and HDV co- and
superinfections are serious health problems worldwide,
and the outbreak of HBV/HDV coinfection has been
reported in several areas, particularly in northern South
America(17). Similarly, the results of the present study
also showed that HDV infection as an important public
health problem can be considered as a major cause of
HBV-associated liver disease(14). Epidemiological studies
have shown that HDV infection is endemic in some parts
of the world, especially in the Mediterranean area, the
Middle East, and some parts of Africa(18). Findings show
that the prevalence of HDV is high in western countries,
particularly among intravenous drug addicts with HBV
infection(19). Epidemiological findings have also shown
that Turkey (<5% in western turkey to >27% in south
east) and Mongolia are among countries with particularly
high prevalence of HDV infection where one third of the
population with hepatitis in Mongolia are known to be
HDV infected (20,21). On the other hand, studies have
shown that the prevalence of hepatitis D is decreasing in
southern Europe; however, high HDV seroprevalence in
these areas is attributed to immigration(22). For example,
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it is estimated that more than three quarters of the patients
with hepatitis D infection in Germany are immigrants from
other countries where HDV is endemic (19). Genotype
analysis of HDV genome has shown that the prevalence
of HDV genotype I was higher than genotype II (83.3%
vs. 16.7%) among Iranian population(23). Although the
results of the present survey demonstrated that genotype
I is responsible for most of HDV infection in Iran, reports
have shown that other genotypes, especially genotype I1I
was more prevalent in South America(17, 24).

The results of the present review showed that
several risk factors such as familial history of hepatitis
B, hepatitis D, or other liver diseases such as cirrhosis,
blood transfusion, surgery, dental interventions, Hejamat
(a traditional phlebotomy), socioeconomic status, history
of imprisonment, tattooing, and intravenous drug use
can be considered as the main causes of HDV infection
in Iran(7,10,25,26). Although some studies have shown
that the risk of HDV infection is increased with age;
nevertheless, no significant association was found between
seropositivity of anti-HDV and age, marital status, and
place of residence(13,25). In addition, the results of this
study indicated that most of HDV positive patients in Iran
are HBe Ab positive(11).

The results of this review showed that the prevalence
of HDV varies in different geographical regions along
the time; hence, regular epidemiological studies are
recommended to real time monitoring of HDV infection.

CONCLUSION

Based on the results of this review, the prevalence of
HDV varies from zero in the north of Iran to near 19.7% in
the south of the country (in HIV infected patients), which
is rather high.
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