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Hepatitis D virus (HDV) infection is a global public health concern, especially because

is estimated to affect 12 million people globally. Having a clearer understanding of

its prevalence in all regions of the world is essential for helping direct preventive and
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Handling Editor: Dr. Alessio Aghemo ticles, of which 18 were studies focused on Iran. Prevalence rates ranged dramatically

among the countries, and none of the 12 countries included in the search had specific
HDV guidelines. This review highlights the urgent need for more precise data for the
Middle East region to help establish early diagnosis and treatment options for HDV.
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1 | INTRODUCTION people globally.! A recent meta-analysis estimated the HDV prevalence

in the global general population to be 0.16%, corresponding to approxi-
Hepatitis D virus (HDV) is a virus that exists only in the presence of mately 12 million infections globally.? HDV has a high prevalence in
hepatitis B virus (HBV); the latter is estimated to affect 300 million central Asia, eastern Europe and central and west sub-Saharan Africa.’

Abbreviations: HDV, hepatitis D virus; HBV, hepatitis B virus; HCC, hepatocellular carcinoma; PEG-IFN, pegylated interferon; EU, European Union; HBcAb, Hepatitis B core antibody;
HBsAg, hepatitis B surface antigen; HCV, hepatitis C virus; IgM, immunoglobulin M; PCR, polymerase chain reaction; EASL, European Association for the Study of the Liver; AASLD,
American Association for the Study of Liver Diseases; WHO, World Health Organization.
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Amongst HBV carriers, HDV prevalence estimates vary widely, with 5%
being the most commonly accepted figure.* HBV/HDV co-infection is
the most severe form of chronic viral hepatitis infection because of its
rapid progression to liver disease and associated complications.’

HDV is an important contributor to liver disease. Of those with
HDV infection, 10%-20% progress to cirrhosis within 2years and
70%-80% within 5—10years.6 In addition, HDV causes about 18% of
cirrhosis and 20% of hepatocellular carcinoma (HCC) cases amongst
people with chronic HBV infection.? To date, there is no effective,
extensively tested treatment for HDV. From 1980 until recently,
pegylated interferon (PEG-IFN) was the only approved drug against
HDV. However, response rates are relatively low, with only about a
quarter to one-half of people responding at the end of therapy and
over half the responders relapsing after treatment.” In 2020, bule-
virtide was approved in the European Union (EU), but to date, only
a few patients have used this treatment outside of clinical trials.®®

The burden of HDV in the Middle East is heterogeneous in
terms of geographical distribution and is not well documented,”*°
with estimates varying greatly between countries. International
guidelines recommend HDV testing for all hepatitis B surface an-
tigen (HBsAg) positive patients, particularly for at-risk and vulner-
able populations.'*™*® The prevalence of HBV in the wider Eastern
Mediterranean Region is estimated to be 3.3%, corresponding to
approximately 21 million people with chronic HBV infection.’* In
this region, HDV is an endemic infection.'>*¢ A global review and
meta-analysis of HDV seroprevalence studies from 2020 reported
a prevalence of 0.12% in the general population and 3.5% in people
with HBV in the Eastern Mediterranean Region.2 However, this re-
gion includes countries that are not part of the Middle East and, in
addition, the majority of the studies included in this analysis were
over 10years old. Therefore, the current HDV prevalence in the
Middle Eastern region remains unknown. Here, we summarize the
recent literature on HDV prevalence, testing and treatment in the
Middle East.

2 | METHODS

We conducted a literature search in PubMed/Medline. Additional
relevant articles were identified by manually searching for ref-
erences and reviewing the grey literature via Google Scholar.
Inclusion criteria were studies collecting primary data that were
published in English in the last 10years (January 1, 2012-March
31, 2022) in 12 countries of the Middle East: Bahrain, Iran, Iraq,
Jordan, Kuwait, Lebanon, Oman, Qatar, Saudi Arabia, Syria, the
United Arab Emirates and Yemen. The keywords used were:
(‘hepatitis D’ OR ‘hepatitis Delta’ OR ‘HDV’) AND (‘Middle East’
OR ‘Saudi*’ OR ‘United Arab Emirates’ OR ‘Kuwait’ OR ‘Oman’ OR
‘Iraq’ OR Jordan’ OR ‘Qatar’ OR ‘Bahrain’ OR ‘Lebanon’ OR ‘Yemen’
OR ‘Syria’ OR Riyadh OR Riad OR Abu Dhabi OR Kuwait City OR
Muscat OR Baghdad OR Amman OR Doha OR Manama OR Beirut
OR Sana OR Damascus). Reviews were excluded after scanning for
relevant studies to be included.
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Key points

e Globally, about 12 million people are estimated to have
hepatitis D virus (HDV), which can lead to cirrhosis and
liver cancer.

e We assessed the literature to determine the prevalence,
diagnostic means and treatment guidelines available for
HDV in the Middle East.

e The limited available data reported dramatically ranging
prevalence rates amongst the countries and no country-
specific HDV guidelines.

e This review highlights an urgent need for more precise
data for the Middle East to contribute to early diagnosis
and treatment options for HDV.

3 | RESULTS

A total of 21 articles were identified to be included for review
(Table 1). Studies were from Iran (n = 18), Iraq (n = 1), Saudi Arabia
(n = 1) and Yemen (n = 1). No data were found for Bahrain, Jordan,
Kuwait, Lebanon, Oman, Qatar, Syria and the United Arab Emirates
(See Figure 1).

3.1 | Prevalence

For Iran, studies in different regions of the country showed a high varia-
tionin prevalence, ranging from 0.0% to 0.53% in the general population
and from 0.0% to 21.8% amongst HBV-positive individuals. Six studies
tested for HDV antibodies in a sample from the general population and
found a prevalence of 0.0% in Kurdistan (n = 1613) and South Khorasan
(n = 1245),718 0,02% in Birjand, South Khorasan (n = 5235)," 0.03% in
Qom (n = 3690),2° 0.05 in Kermanshah (n = 1979),?* 0.2% in Sistan and
Baluchistan (n = 3989)? and 0.5% in Hormozgan (n = 562).2°

Testing for HDV amongst 81 HBcAb-positive people in the
Kurdistan region, 0.0% tested positive for HDV antibodies.'”
Similarly, in the bordering Kermanshah region, of 164 positive
HBcAb samples, only one contained HDV antibodies (0.6%).2*
Another study in Kermanshah found an HDV seroprevalence of 1.7%
in people with HBV (n = 1749), of which 48.3% tested positive for
HDV RNA.2* In the South Khorasan province, amongst 155 HBsAg-
positive people, 0.0% tested positive for HDV.'® In Birjand, South
Khorasan, from 85 HBsAg-positive samples, 1.2% tested positive
for HDV antibodies. Amongst HBsAg positive people, the HDV
antibodies prevalence was found to be 2.1% in both the Qom region
(n = 48)?° and an Iranian national study (n = 854).2° In addition,
the latter found a 0.6% HDV RNA prevalence among HBV-positive
individuals. Similarly, a 2.2% HDV antibody prevalence was found in
both Azar (n = 46)%° and Tehran (n = 660); in the latter study, 60.9%
of those antibody-positive tested positive for HDV RNA.? Two
studies in Birjand, South Khorasan, found HDV antibodies in 3.1%
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TABLE 1 Summary of included studies®
Country Authors Year NP Reported prevalence
Iran®! Alavian, S. M., Imanieh, M. H., & Imanieh, 2016 237 10.1% anti-HDV amongst HBV positive patients
M. H.
Iran®’ Alavian, S. M. et al. 2012 81 0.0% anti-HDV amongst HBV positive patients and
general population
Iran?! Alavian, S. M. et al. 2012 164 0.6% anti-HDV amongst HBV positive patients and
0.05% among general population
Iran®® Attaran, M. S. et al. 2014 854 2.1% anti-HDV and 0.6% HDV-RNA PCR positive
amongst HBV positive patients
Iran®® Bakhshipour, A., Mashhadi, M., Mohammadi, 2013 440 17.0% anti-HDV amongst HBV positive patients
M., & Nezam, S. K.
Iran?® Behzadi, M. A. et al. 2019 65 5.0% anti-HDV amongst HBV positive patients
Iran?® Ghadir, M. R. et al. 2012 48 2.1% anti-HDV amongst HBV positive patients and
0.03% among general population
Iran®® Javanmard, D. et al. 2018 155 0.0% anti-HDV amongst HBV positive patients and
general population
Iran?’ Keshvari, M. et al. 2014 660 2.2% anti-HDV amongst HBV positive patients of whom
60.9% HDV-RNA PCR positive
Iran®’ Khazaee, T. et al. 2015 300 3.3% anti-HDV amongst HBV positive patients
Iran? Pouri, A. A. et al. 2020 46 2.2% anti-HDV amongst HBV positive patients
Iran®? Pournik, O. et al. 2013 390 10.5% anti-HDV amongst HBV positive patients
Iran?? Salehi, M. et al. 2012 135 5.9% anti-HDV amongst HBV positive patients and 0.2%
among general population
Iran?* Sayad, B. et al. 2018 1749 1.7% anti-HDV amongst HBV positive patients of whom
48.3% HDV-RNA PCR positive
Iran®* Sharifan, P. & Amoueian, S. 2018 87 21.8% anti-HDV amongst HBV positive patients
Iran®? Sharifzadeh, G. et al. 2017 85 1.2% anti-HDV amongst HBV positive patients and
0.02% among general population
Iran®® Tahaei, S. M. E. etal. 2014 509 7.7% anti-HDV amongst HBV positive patients
Iran?® Ziaee, M., & Azarkar, G 2013 413 3.1% anti-HDV amongst HBV positive patients
Irag®® Hussein, N. R. et al. 2015 45 6.6% anti-HDV amongst HBV positive patients
Saudi Jamjoom, G. A. et al. 2017 169 7.7% anti-HDV amongst HBV positive patients of whom
Arabia®® 30.8% HDV-RNA PCR positive
Yemen®’ Al-Nabehi, B. A. H. et al. 2015 14 0.0% anti-HDV amongst HBV positive patients and

general population

Abbreviations: HBV: hepatitis B virus; HDV: hepatitis D virus; PCR: polymerase chain reactionn.

?All studies included in this review used a cross-sectional study design.
®Number of HBV positive patients included in the study.

(n =413)%® and 3.3% (n = 300)* of HBV-positive samples. A study in
the Hormozgan province found that among 562 individuals, 11.6%
had anti-hepatitis B core antibodies, of which 5% had anti-HDV
antibodies.?® A study from Sistan and Baluchistan (n = 135) found
HDV antibodies in 5.9% of HBV-positive samples.?? Three studies
in Tehran found an HDV antibody prevalence of 7.7% (n = 509),%°
10.1% (n = 237)°* and 10.5% (n = 390)*2 among HBV-positive in-
dividuals. Studies in other regions found considerably higher rates,
with 17.0% and 21.8% of HBV-positive individuals testing positive
for anti-HDV in Zahedan, Sistan and Baluchistan (n = 144),% and
Razavi Khorasan province (n = 87),%* respectively.

In Saudi Arabia, A single-centre study (n = 169) in Jeddah found
an HDV seroprevalence of 7.7% in HBV-positive patients, of which
30.7% tested positive for HDV RNA.*> A 2015 study from Iraq

reported a 6.6% prevalence of anti-HDV antibodies in people with
HBV (n = 45).3¢ A 2015 study from Yemen tested 501 people for
HBsAg, of which 14 tested positive, none of which tested positive
for anti-HDV.%” Table 2 presents an overview of the prevalence of
HDV in both HBV-infected people and the general population in se-
lect countries of the Middle East.

Regarding transmission, 15 of the studies reported risk factors
within the sample of HBV or HDV patients. The main factors that

correlated with HBV were dental surgery,18:21:333637 tatt00s,213°

18,3336 sexual relations,'” renal dialysis,37 history of

18,37 36,37

family history,
cupping or bloodletting procedures, surgical operation,
blood transfusion,36 history of prison18 and addiction.?? In addition,
some studies reported frequent risk factors for HDV as a history of

surgery,?439 dental procedures®® and tattoos.?*
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Number of included studies per country
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@ Country names in red text: no data available

Q *For Iran, there was 1 national and 17 provincial studies

FIGURE 1 Overview of studies included in this review

TABLE 2 Overview of HDV prevalence

in Middle Eastern countries® )
Region/country

Bahrain

Iran

Iraq

Jordan
Kuwait
Lebanon
Oman

Qatar

Saudi Arabia
Syria

United Arab Emirates

Yemen

. 119
iver J_

Eastern |
Azerbaijan / /

Razavi
/ Khorasan
(6]

South
Y Khorasan

(4)

Sistan and

Baluchistan = .
\ / 2
ortani | |

‘
2)
0

4

HDV prevalence general
population

HDV prevalence in
people who are HBV+

0.0%-0.2%7-22 0.0%-21.8%17-%4
- 6.6%

0% 0.0%%

Abbreviations: HBV, hepatitis B virus; HDV, hepatitis D virus.
2HDV prevalence assessed via antibodies.

3.2 | Diagnosis and treatment guidelines

HDV-specific guidelines were not found for any of the 12 coun-
tries. Jordan, Lebanon and Saudi Arabia have local HBV guidelines;
however, HDV is only explicitly mentioned in the HBV guidelines of
Jordan and Saudi Arabia. Jordan's HBV and hepatitis C virus (HCV)
treatment guidelines from 2016 include a section on HDV coinfec-
tion, stating that diagnosis is confirmed by detectable HDV RNA,
immunohistochemical staining for HDV antigen, or immunoglobulin
M (IgM) anti-HDV. It states that PEG-IFN is the only effective drug
against HDV, and its efficacy should be assessed after 24 weeks by
measuring HDV RNA levels. Additionally, nucleotides/nucleosides
analogues are not indicated.®® The HBV treatment guidelines for
Saudi Arabia recommend testing for HDV during the pre-treatment
assessment of HBV.%? They state that HDV should be detected by
the presence of HDV antibody positivity (IgM) and HDV RNA.40
The guidelines mention that PEG-IFN treatment for 1year appears

to have positive long-term effects in patients, and the risk of viral

relapse is emphasized.*°

Table 3 presents an overview of the HBV
guidelines in the included Middle Eastern countries.

A review of the hepatitis B care pathway in the United Arab
Emirates mentions no local guidelines, and most specialists follow
the European Association for the Study of the Liver (EASL) guide-
lines.** Similarly, a review on the hepatitis B care pathway in Kuwait
mentions that the last local existing guideline is from 2009 and that
specialists currently follow EASL or the American Association for the
Study of Liver Diseases (AASLD) guidelines.42 The Lebanese Society
of Gastroenterology published a guideline for diagnosing HBV with no
information on HDV.** A 2016 review on hepatitis B and C in Syria
mentions that testing and care for both conditions are free of charge. It
also reports that there is no national strategy to control HBV and that
no guidelines for prevention are in place; HDV is also not mentioned.**
In Oman, Iran, Iraq, Qatar, Bahrain and Yemen, no national guidelines

nor policies on HBV and/or HDV were identified.
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Country Local HBV guidelines
Bahrain -
Iran =
Iraq -
Jordan 4
Kuwait Use EASL guidelines
Lebanon 4
Oman -
Qatar -
Saudi Arabia 4
Syria _

United Arab Emirates Use EASL guidelines

Yemen -

Note: v/: Available; -: Not available.

H

local HBV guidelines

TABLE 3 Overview of the local HBV

Ansnonedil guidelines in Middle Eastern countries

Abbreviations: EASL, European Association for the Study of the Liver; HBV, hepatitis B virus; HDV,

hepatitis D virus.

4 | DISCUSSION

Based on the limited availability of recent literature on HDV preva-
lence, testing and treatment guidelines in the Middle East, it ap-
pears that countries in the region have a low to moderate HDV
prevalence. However, recent prevalence data were only available
for Iran, Iraq, Saudi Arabia and Yemen, highlighting a large gap in
screening, diagnosing, and reporting HDV in the rest of the region.
Other countries in the wider region reported higher HDV rates,
such as Pakistan, with a 2.4% prevalence in the general population
and 17.0%-34.1% in HBV carriers; Turkey, with only a 0.03% preva-
lence rate in the general population but 2.8%-14.4% in people with
HBV?; and Egypt, with one study reporting a 43.0% prevalence in
HBV carriers.*

For more than half of the included countries, no HDV prevalence
data were published in the last 5years. For some countries, older
HDV data are available. For Jordan, data from 1987 show an HDV
prevalence of 1.5% among symptomless HBsAg carriers and 15.7%
amongst people with acute hepatitis B.% For Kuwait, the latest avail-
able data are from 1988 and show that 9.0% of HBV-positive peo-
ple had HDV antibodies.”” In Yemen, in 1993, 2.0% of HBV-positive
people (n = 100) were found to have HDV antibodies.*® In Oman, in
1994, a small-scale study found that among 287 patients in treat-
ment for renal disease 8.7% were HBV positive (n = 25) of which
12% were HDV positive (n = 3)‘49 Finally, in Lebanon in 2007, out
of a sample of 258 HBV carriers, 1.2% tested positive for HDV anti-
bodies and 0.6% for HDV RNA.>° For Bahrain, Qatar, Syria, and the
United Arab Emirates, HDV prevalence data in the general popula-
tion have not been identified at any point in time.

No recent data were available on testing and treatment of HDV
in the Middle East. In 2021, the World Health Organization (WHO)
reported that diagnosis and treatment of hepatitis B were low in
the Eastern Mediterranean Region.”® The latest review of HBV

management in the Middle East dates from 2012,%7 highlighting the
need for more up-to-date information which is relevant and applicable
to the region. It reports that all seven included countries screened for
HBsAg at blood transfusion services and that the United Arab Emirates
and Saudi Arabia also routinely screened for anti-hepatitis B core an-
tibodies. In addition, it reported that the most common routes for in-
fection were perinatal transmission and transmission through blood
transfusions and/or horizontal transmission.’? However, new data
should confirm that this is still the case. A 2020 modelling study on
HBYV elimination in Saudi Arabia showed that progress has been made
in controlling HBV but that increased diagnosis and treatment are re-
quired to further reduce HCC and liver-related deaths. In addition, it
shows that treating all HBV cases will be cost-effective if treatment
prices can be reduced.”®

All Middle Eastern countries have implemented HBV vacci-
nation programmes in their national immunization schedules.>*
In the Eastern Mediterranean Region, HBV vaccine coverage ex-
ceeded 80% for the third dose, which is below the global average.®!
The birth dose coverage rates look more positive, although there
are substantial differences among countries: Bahrain, Iran, Oman,
and the United Arab Emirates have a 99% three-dose vaccination
rate before the age of 1year, while Jordan, Qatar and Saudi Arabia
have 98%. The rates for the additional countries are: Kuwait 95%,
Lebanon 90%, Yemen 86%, Iraq 73% and Syria 65%.>°

Information on HDV treatment in the Middle East is needed to
combat this disease, especially considering that the treatment dif-
fers from that of HBV and that nucleo(s)tide analogue drugs for the
treatment of HBV fail to reduce HDV RNA levels in those with HBV/
HDV co-infection.®® AASLD, EASL and the Asian Pacific Association
for the Study of the Liver guidelines recommend PEG-IFN for HDV
treatment, which was the only approved HDV treatment until recent-
ly.1+-13:57 PEG-IFN is mostly used for 12-18 months, although studies
on prolonged treatment after 1year show mixed results.”*>¢ Amongst
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patients with HDV on PEG-IFN, the virologic response is only achieved
in approximately 25%-40% of patients, and late viral relapses occur
frequently.u’ls'56 In 2020, the EU approved bulevirtide to treat adults
with chronic HDV and compensated liver disease and a positive HDV
RNA viremia.? The optimal treatment period has not yet been de-
fined. The recommended dosage is 2 mg/day, either in monotherapy
or combined with a nucleos(t)ide analogue.® Currently, only a few pa-
tients have been treated with bulevirtide, and the first real-life data
show good efficacy and safety of the drug. However, more studies are
needed to confirm these findings and explain the lack of HBsAg level
decline and the HDV RNA relapse, which is often reported after discon-
tinuation.® We did not find any studies that specifically use PEG-IFN or
bulevirtide for HDV in the Middle East.

The results presented in this review are limited by the significant
gaps in the literature and the quality of the studies included.

With a new treatment option on the horizon, further steps can
be taken to combat HDV in the Middle East, in addition to HBV
prevention. However, for patients to obtain the best benefit, HDV
cases must be identified. HBV screening in collaboration with HDV
screening for all HBsAg positive cases is paramount. With more
routinely identified cases, linkage to care and the opportunity to
be treated can be improved. In addition, the routine availability of
HDV RNA assays is crucial to understanding the natural history of
HBV/HDV co-infected populations and paving the path for adopting
evolving therapies. This would also allow for reflex testing, in which

all HBsAg-positive individuals are automatically tested for HDV.

5 | CONCLUSION

This review highlights the strong need for current data on HDV
prevalence, testing, and treatment in the Middle East, especially
for countries without data available at any point in time or coun-
tries that previously reported a high HDV prevalence. In addition, it
shows that most countries do not regularly report HDV prevalence
and treatment data. In line with efforts for HBV and HCV elimination
set out by WHO in 2016,%8 efforts tailored to the region's epidemi-
ology and health systems will contribute to eliminating HDV as a
public health threat.
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