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Abstract: Hepatitis D virus (HDV) infection, the most severe form of viral hepatitis, remains underrecognized in the Asia due to
inconsistent screening and limited surveillance. This systematic review (1970—2025) stratified HDV prevalence by population
subgroups: community, hospital-based, and high-risk. Community studies showed high prevalence in Pakistan, Kazakhstan, and
Kyrgyzstan; hospital cohorts revealed hyperendemicity in Mongolia and Uzbekistan; high-risk populations showed concentrated
transmission in [ Hong Kong, China], [Taiwan, China], Vietnam, and Sultanate of Oman. Many countries and regions lacked
subgroup-specific data.The uneven, population-dependent burden underscores HDV as a major driver of advanced liver disease in
Central and South Asia. Routine HDV screening and RNA-based diagnostics are essential to define burden and advance WHO 2030

elimination targets.
Key words: Hepatitis Delta Virus; Epidemiology; Asia
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T B R %% B (hepatitis D virus, HDV) & —F & ik
B B BE RNA i B , AR T RS R RO T BT S 0 25
PR (HBV surface antigen, HBsAg) ., HDV TR K
He T T R 9% B (hepatitis B virus, HBV) &L, ik
b N Im R SR . Al HBV LA L,
A IF HDV B G v] i o T 7 4 Ak E A2, I o 3 18 n i s
b A0 M AR A SETET XU L A HDV g
R e PR 235 2R ™, {HL ph T 0 A S B Y AN 58— D)L S HDV
A I ¥ R H AN A HBV A B | 12005 78 22 3K AT
T W32 AN JE Y PR 5G

Hepatitis D virus (HDV) is a defective, single-
stranded RNA virus that requires hepatitis B surface
(HBsAg) for

Infection occurs only in individuals with hepatitis B virus

antigen replication and  transmission.

(HBV) infection, either as co-infection or super-infection.
HDYV accelerates hepatic fibrosis and markedly increases

the risks of cirrhosis, hepatocellular carcinoma, and liver-

related mortality compared with HBV mono-infection' .

Despite its severe clinical consequences, HDV remains

underdiagnosed  worldwide because of inconsistent

screening practices and limited incorporation of HDV

testing into routine HBV management.

M TS A &R 2 e ) 5 BEOR 19 22 52
BT HDV Bt DL B Al A R AR 22 57, iX —
[l BUAE HBY R A T XL R 2 2 T DX Ay
BRAZPE HBV B AN KUR 2 19 X, J2 PG 42 Bk HDV R
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WATIR A BRI Z WRIHE 2 58 2R I3 DXORF . R
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DA R B T A 21 208 1 2030 4R B #E PRI R 28 3k
PASEE” HAR, T R 4 D B SR Y IR
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Global estimates of HDV infection range widely,
reflecting heterogeneity in surveillance systems, diagnostic
capacity, and testing policies, particularly in regions with
high HBV endemicity'z’ﬂ. The Asia region, which harbors

the largest global reservoir of chronic HBV infection, is
therefore central to understanding the global HDV burden.
Available

variability,

evidence indicates profound  geographic

with  hyperendemic  hotspots  coexisting

alongside countries and regions where epidemiologic data
are sparse, outdated, or entirely absent. High prevalence
has been reported in several countries and regions across
East, South, and Central Asia and the Middle East,
especially among patients with advanced liver disease **’,
whereas other high-HBV settings lack dependable HDV
estimates. This uneven distribution, together with the
emergence of HDV-specific therapies and the WHO 2030
viral hepatitis elimination targets, underscores the need
for updated and region-wide epidemiologic mapping. The
present review aims to synthesize available data on HDV
prevalence across the Asia region using a subgroup-

stratified framework, identifying high and moderate

burden countries and regions, and delineating critical

data gaps to inform surveillance priorities and public
health policy.

FEHNE 1970—2025 4F A F 1Y SCIR T J& R G2 ik
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We conducted a comprehensive literature review of

studies published between 1970 and 2025 to map HDV

encompassing all
[4] -[4]

prevalence across the Asia region,

countries and regions, including Bahrain™’, Brunei ™,
Bhutan'*', Cambodia"*, Cyprusm , Maldives'*,
Myanmarw s Mongoliab'6J , Singaporew, Sri Lanka'*! ,

Syriam, The United Arab Emiratesm, The Democratic

People’ s Republic of Koream, The State of Palestine:“,

Timor Lestew, Turkmenistanm, [Macao, China] '4J,

Uzbekistan'”' , Chinese mainland"'*'?', Indonesia "',
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Pakistan*""*?'"| India ?'?*, Bangladesh'”’’, Japan'?*3"J,

Philippinesm], Vietnam 2%, Iran?*#! | Turkey[g’“},

Thailandm"M], The Republic of Korea 4> . Iraq[48'49] "
[50-51] [52] [53-54]

Afghanistan s Yemen "', Malaysia s The
Kingdom of Saudi Arabia > Nepal{m ,
Kazakhstan! >’ s ]ordan[6l], Tajikistan[&m:, Azerbaijan
[64], Israeli65'67], Laos[ﬁg], Kyrgyzstan[@], Lebanon[m],

Sultante of Oman'™" s Kuwait' "> s Georgia[73J s Qatar[M] s
Armenia'™! s China] [76-77] s
China]“s'79J , and the Asian part of Russia

P45 G A U 1 SCHR TS 4 25 UE 19 HBsAg FHPE A BF
R HDV BT i 35 B 5 A1/ HDV RNA K H 5% B
FERT G 3 4 [/l DR BT 4 R 7 DX A 456
DAy BEBE SO 112 A BRI s fE AN RE .
HDV HUAAE g B G RO bR 75 ), 100 5 5 3R 6 B4 S
MK H HDV RNA $2/R 16 s PR L . WA TR0 E S
R BEAE JRAT W B AR 5 47 52 S HDV $i4£>10.0%
o HDV RNA>30.0%; "' 4% i 17 4 HDV #it {4 2.0% ~
9.9% 5 HDV RNA 5.0% ~ 29.9%; i3 17 & HDV 4 { <
2.0% 2 HDV RNA<5.0% . A< SCECHEHE T BT AL F 58
A A B 4 A AR, H B T b o 9 4
I

Eligible studies reported anti-HDV seropositivity and/
or HDV RNA detection among confirmed HBsAg-positive

[Hong Kong,
[80]

[ Taiwan,

individuals in national or subnational cohorts, including
community-based surveys, hospital or liver clinic cohorts,
Anti-HDV

antibodies were used as markers of exposure, while HDV

blood donors, and high-risk populations.

HDV 2.0%—9.9% or HDV RNA 5.0%—29.9%; and low
prevalence as anti-HDV <2.0% or HDV RNA <5.0%,
consistent  with  previously  applied  epidemiologic
thresholds. Notably, estimates in this review are based on
available subgroup studies and are mnot nationally
representative, and cross-country comparisons should be

interpreted cautiously.

1 #HER/EZEABFHHDVRITER
1 Prevalence of HDV in the community/general

population

HETHE X BB SE R, W X HBsAg B A B
HDV JiAT A7 535 1 v 22 5 (B 1), B AT b X
A T A A X, B 7 b X A
X JZ2 T A7 7F 3 5 B A5 4% |, i A AL BR T 5% 12 50 B A
BEL 500 IR [ ORI M X 5 b A K OE AT L iR
HDV 7E — i AT AT A 4 , (H 3 3 e i 25 06 72 740
AT, 2R RN T 21 [ 8 B b X AR 4 T AR T 22
B%Eg(ﬁ??$[40 45, 50, 62, 68, 73, 75, 78]O

Community-based  studies  demonstrated  marked

geographic heterogeneity in HDV prevalence among

HBsAg-positive individuals across the Asia region (Figure
1), high-prevalence settings were primarily concentrated in
parts of Central and South Asia, indicating sustained
community-level transmission beyond referral or hospital-

[9,59, 69]

based populations . Several countries and regions

showed moderate endemicity, suggesting ongoing but less

intense circulation within the general population[zs’ 66,72, 74]

RNA detection by quantitative RT-PCR indicated active  In contrast, multiple FEast and Southeast Asian
infection. High prevalence was defined as anti-HDV >  countries and regions reported low or negligible
10.0% or HDV RNA >30.0%; moderate prevalence as anti- prevalence[w’ 45, 50, 62, 68, 73, 75, 78],
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Figure 1 Bar charts representing risk distribution of hepatitis D virus infection in Asia regions based on community/ general
population based studies
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Notably,

regions lacked nationally representative community-level

a substantial number of countries and
data. These surveillance gaps limit accurate assessment of
true population burden and highlight the need for
standardized sero-epidemiologic studies integrated within

HBYV care frameworks.

2 FRIT2/ERRHDVIRITIER

2 Prevalence of HDV in the liver clinic/hospital

TENFRT12 R BEBEBAS H  HDV A AT 58 Tt X
A, 5 R SR T £ ) SRR AN 12 D oy A7 DG (181 2) &
AT M X R ) R 5 ot R A 2% 001 e i 2 A B
e FE 7 VETRAT 5 B P S 22 [ S8 A DR
SEERATT . EAGEUR  HDV 2SS HBY A G E
Eﬂ?ﬁ[ﬁ@ﬁg%[ls 27, 42, 48, 60-61, 63-64, 80]O

HDV prevalence in liver clinic and hospital-based
cohorts was higher than in community-based populations,
reflecting concentration of patients with advanced liver disease
and referral bias (Figure 2). Hyperendemic levels were
observed in parts of Central Asia, particularly in Mongolia
and Uzbekistan, while persistently high prevalence was also
documented in several countries and regions across South and
West Asia ™7/,
contribution of HDV to severe HBV-related liver disease in

. [15,27, 42, 48, 60-61, 63-64, 80]
these regions .

These findings highlight the significant

7.7 86

Iran

IR A AR Y 22 [ 58 B M XS T R I
F138, P BRI A A5 88 =5 BE AT X, HDV 7538 BLAS 7 22,
P 1 R 9 4R 13- 2103239505350, 65) g by > R
RO AR B I BB 43 B 58 M Hb XN 5 B HDV I it

Z— 212,29, 31, 43, 46, 53, 58, 70, 76]
1%

Moderate prevalence was reported in multiple
countries and regions spanning Southeast Asia and the
Middle East, indicating clinically meaningful HDV burden
even outside hyperendemic zones!!3:21:32:39.50.53.56.65] ",
contrast, several East and Southeast Asian countries and
regions demonstrated low prevalence within hospital-based
settings!12:29:31:43.46.53.58.70.76)

JAG 2T X HDV R AT 4008 A & A, (EEH
A8 28 A MDA A A A2, LA 43 b DX v TG 7 B B 1Y)
HDV Jif 7T R ATHEHE . I, 72 =R ES P AL R 2 vh
X HBsAg B8 2 T JEAR 1AL HDV i A , X T 1 5t
TEDIR DA S A R i PRAE PRSI 22 G 2L

Despite available data from numerous countries and
regions, gaps in inpatient surveillance remain, and several
Asia settings lack published hospital-based HDV estimates.
Standardized screening of HBsAg-positive patients in
tertiary and referral centers is therefore essential to better
define disease burden and inform clinical management

strategies.
3 SREAZBEBHDVRTESR
3 Prevalence of HDV in the high risk population
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Figure 2 Bar charts representing risk distribution of hepatitis D virus infection in Asia regions based on liver clinic/ hospital

based studies
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AT R WA AR TP R, O T
JR AT P e A0 SR BB O 5 SR e g o B B 7 7T T
HDV defined high-risk

populations, with  behavioural ,

prevalence among

including individuals
clinical, or virologic risk factors, was generally higher than
in community-based settings (Figure 3). High prevalence
was identified in selected East and Southeast Asian and
Middle

transmission within vulnerable subgroups and underscoring

Eastern  settings, indicating concentrated

the importance of targeted screening and prevention

L 34,71,77,7
strategles[ 9].
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Figure 3 Bar charts representing risk distribution of
hepatitis D virus infection in Asia regions based on high-risk
population
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Moderate prevalence was reported in certain countries
and regions, reflecting ongoing but comparatively lower
HDYV circulation within identified high-risk cohorts™¥. In

[44]

contrast, low prevalence was documented in some

regions, suggesting either limited transmission within

studied groups or constrained data availability.

(B E RS2, 79l DX ) 5 At DX ke = g XL
W ANHEH HDV 34T 0 B A R8s . 5 83w KA
R TR SR B R AR 5 23 PR A A4 2 2 vy 30
ENHE, I, ez R AY D02 F AT — > e B A IR
PR BI

Notably, many countries and regions across the Asia

region lack published estimates for HDV prevalence in

high-risk populations. This absence of subgroup-focused

surveillance constitutes a critical epidemiologic gap,
particularly given that high-risk groups often function as
sentinel populations for emerging or underrecognized

transmission dynamics.

57TIEFEAR T HBY FHE B F HDV STk M i
PHVERS BL . fE HBY BHYE B2 HDV SR i 35 P 15
718.88%(11 530/61 048) , HLfFL L4 0.15(95%CI: 0.13 ~
0.17,P<0.001,°=99.88%) ([€14).,

57 studies reported anti-HDV seropositivity in HBV-
positive patients. Anti-HDV seropositivity was observed in
18.88% (11 530/61 048) of the HBV-positive patients with
an odds ratio of 0.15 (95%CI: 0.13—0.17; P<0.001, *=
99.88%) (Figure 4).

15 IUHFFEAR 5 T HBV PR B HDV AT 545
VRGO . 7E HBV FHAE 3%, HDV &G H 3
18.39% (1 957/10 641) , HAH H 2 0.17 (95%CI: 0.11 ~
0.23,P<0.001,/°=99.50%) (£ 5).,

15 studies reported HDV prevalence/active infection
in HBV-positive patients. HDV was found in 18.39%
(1 957/10 641) of the HBV-positive patients with an OR
of 0.17 (95%CI: 0.11 — 0.23; P < 0.001; I*: 99.50%)
(Figure 5).

4 HEERKRERMMX

4 Data gap countries and regions

JAE TS HBV MEI AR 3R, 16 A [ 5 A X 4/ e
A A HDV AT RTS8 o b, 2280 B Z0R L IX
5 AT FEH DX A OB IX R B HDV i A7 1
DL NAEDE . Ktk S e 1A BE 1A FR \HBV 277
i = L HDV G A5 LR SCHR A A 1, TR 23RS
TCRRUAFAE 240 5 0 M DX 4 ) RS2 T
TN ARA B O R R ERRT] i E 2R A S
AN TR ANTIE VA SV IS BN EE I 1F TS RN N
TR AT K - PR 2 i3

Sixteen countries and regions had no identifiable
published data on HDV prevalence despite inclusion in
regional HBV surveillance efforts. Many of these countries
and regions border moderate-to-high prevalence regions,
raising concern for undetected transmission. The absence of
data reflects limited testing, lack of routine HDV screening
in HBV care, and insufficient publication rather than

confirmed absence of infection! 2%

, Myanmar, Cambodia,
Singapore, Timor-Leste, Brunei, The Democratic People’ s
Republic of Korea, [Macao, China], Sri Lanka, Bhutan,
Maldives, United Arab Emirates,

Bahrain, Cyprus and Turkmenistan.

Syria, Palestine,
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Studies Estimate(95% C.l.)  Event/Total

Thailand (1) 2023 0.006 (0.000, 0.011) 4702 -

Thailand (2) 2019 0.001 (0.000, 0.005) 0/396 =

The Republic of Korea 2003 0.036 (0.010, 0.062) 7/194 —

Iraq (1) 2022 0.153(0.096, 0.211) 23/150

Iraq (2) 2016 0.067 (0.000, 0.140) 3/45

Afghanistan (1) 2025 0.173(0.102, 0.243) 19/110

Afghanistan (2) 2019 0.021 (0.003, 0.040) 5/234 —

Afghanistan (3) 2022 0.021 (0.003, 0.040) 5/234 —

Yemen 1993 0.020 (0.000, 0.047) 2/100 —

Uzbekistan 2020 0.840 (0.831, 0.849) 5535/6589

Malaysia (1) 2018 0.006 (0.000, 0.023) 0/82 -

Malaysia (2) 1994 0.049 (0.026, 0.073) 16/324 —

Saudi Arabia (1) 2017 0.077(0.037,0.117) 13/169 i

Saudi Arabia (2) 2024 0.088 (0.068, 0.108) 68/776 -

Nepal 2017 0.012 (0.000, 0.046) 0/40 -

Tajikistan (1) 2015 0.007 (0.000, 0.025) 0/73 -

Tajikistan (2) 2018 0.235(0.119, 0.352) 12/51

Azerbaijan 2020 0.119 (0.105, 0.133) 258/2169

Israel (1) 2025 0.085 (0.066, 0.105) 65/761 —

Israel (2) 2018 0.065 (0.060, 0.071) 587/8969 -

Israel (3) 2022 0.052 (0.035, 0.070) 32/613 —

Kyrgystan 2023 0.152(0.029, 0.274) 5/33

Lebanon 2007 0.012 (0.000, 0.025) 3/258 —

Oman 1991 0.136 (0.000, 0.280) 3/22

Kuwait 1988 0.091 (0.055, 0.126) 23/254 —

Mongolia 2018 0.610 (0.524, 0.696) 75/123

Qatar 2022 0.053 (0.044, 0.062) 125/2348 -

Taiwan 2012 0.548 (0.496, 0.601) 187/341

Hong Kong 2019 0.000 (0.000, 0.000) 0/10256 1

Philipines 1990 0.006 (0.000, 0.018) 1/164 -

China (1) 2025 0.002 (0.001, 0.004) 12/4936 =

China (2) 2021 0.126 (0.103, 0.149) 99/785

Veitnam (1) 2018 0.377(0.337,0.418) 206/546

Veitnam (2) 2015 0.221(0.174,0.269) 65/294

Iran (1) 2020 0.022 (0.000, 0.064) 1/46  ——

Iran (2) 2014 0.077 (0.054, 0.100) 39/509 —

Iran (3) 2012 0.021 (0.000, 0.061) 1/48  ——

Iran (4) 2012 0.031 (0.015, 0.048) 13/413 —

Japan (1) 2000 0.085 (0.057, 0.114) 32/375 —o=

Japan (2) 2023 0.017 (0.006, 0.027) 10/601  —

Japan (3) 1998 0.211 (0.154, 0.268) 42/199

Indonesia 2016 0.020 (0.000, 0.048) 2/98 —_

Bangladesh 2003 0.244 (0.182, 0.307) 44/180

Pakistan (1) 2025 0.671 (0.648, 0.693) 1102/1643

Pakistan (2) 2020 0.355(0.333,0.376) 693/1954

Pakistan (3) 2016 0.210 (0.174, 0.246) 105/500

Pakistan (4) 2023 0.187(0.163, 0.210) 197/1054

Pakistan (5) 2010 0.816 (0.740, 0.893) 80/98

Pakistan (6) 2023 0.030 (0.006, 0.054) 6/200 —

Pakistan (7) 2005 0.166 (0.158,0.173) 1444/8721

Pakistan (8) 2009 0.586 (0.535, 0.636) 212/362

India (1) 2021 0.022 (0.007, 0.036) 8/372 —

India (2) 2012 0.085 (0.039, 0.131) 12/141 —_—

India (3) 2015 0.020 (0.000, 0.047) 2/100 —

India (4) 2008 0.059 (0.022, 0.096) 9/153 —

India (5) 2005 0.106 (0.051, 0.160) 13/123 E—

Yakutia Siberia 2024 0.294 (0.078,0.511) 5/17

Overall (/2=99.88%, P<0.001) 0.148 (0.125,0.171)  11530/61048 <
T T T T 1
0 0.2 0.4 0.6 0.8

Proportion

4 ZERRFESMEEREPTRFRFSRAEENHRNE

Figure 4 Forest plot demonstrating hepatitis D virus
5 NEERE
5 Conclusions and future directions
HDV TEE K H 2R K Ho I 1 DX AT 2% 0 A1 A 30
2 S AT R R A e O PR AT B C A T R

seropositivity in hepatitis B virus-positive patients
I T2/ B BA S LA K s fi A B, A TT S HDV A T 22 57 4
AT T R A AT, O T Y TR W I A R A
FE ) KRBT

The epidemiology of HDV across the Asia Pacific,

AN PaAE, &EA 12007 ~ 7200 75 NG HDV,  Middle East, and Central Asia demonstrates striking
STV I b DX PH 25 AN B E 61 R 0 B 4 . ARHFSEIE S heterogeneity, ranging from hyperendemic hotspots to

I JZ I BT B A A BRI SE R 53 D A D — B AR

countries and regions with no published data. Globally, an
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Studies Estimate(95% C.l.) Event/Total
The Republic of Korea 2011 0.003 (0.000, 0.007) 3/940 H
Iraq 2022 0.107 (0.057,0.156)  16/150 ——
Kazakhstan 2023 0.307 (0.276, 0.338)  256/834 —
Israel 2022 0.052(0.035,0.070)  32/613 -
LAOS 2024 0.014 (0.000, 0.051) 0/36 -—
Georgia 2020 0.010 (0.000, 0.023) 2/203 =
Mongolia 2024 0.834(0.774,0.895) 121/145 ——
Taiwan 2021 0.012 (0.000, 0.023) 4/346 =
China 2024 0.105 50.094, 0.116; 316/3000 -
Veitnam (1) 2017 0.100 (0.063, 0.137 25/250 —
Veitnam (2) 2016 0.154 (0.111,0.198) 41/266 ——
Veitnam (3) 2016 0.314(0.298,0.330) 1053/3352 ]
Iran 2020 0.061 (0.026, 0.096) 11/180 ——
Pakistan (1) 2023 0.245(0.160,0.330)  24/98 T
Pakistan (2) 2011 0.232(0.178,0.287)  53/228 =
Overall (/=99.5%, P<0.001) 0.167(0.108,0.225) 1957/10641 e
0 0.2 0.4 0.6 0.8
Proportion
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Figure 5 Forest plot demonstrating hepatitis D virus RNA prevalence in hepatitis B virus-positive patients

estimated 12— 72 million people are infected, with Asia
bearing a disproportionate burden. Our subgroup stratified

analysis  dividing  studies into  community/general

population, liver clinic/hospital cohorts, and high-risk
populations provides a nuanced view of this variability and

highlights critical gaps in surveillance.

BT XA s, 76 BT (16.6%) (G B 5
W4 (13.03%) 135 /R 35 Wi 30 (15%) 7778 58 0 B 11
HDV 347, 1 B s (0) & s i3 (0) (WE 36 e
(0) 48 (0) Fnuh [ (0.002 4% ) &5 1 X 2 45 4 H i 6]
ZMEATE . FE T B BE Y BAS W5 e s T 8™ Y PR
o, Horp, 520 (85%) Al 1% 2% 3] o i 30 (84% ) kb F
HDV 8 m5 ACE AT, I (35.5% )+ H-H:(30.88%)
M 5% 55 7 10 (30%) | 7 i [ (24.4% ) FiE 3 v 7 18
(23.5% ) [ JE0R 2R 288 0y o AR AR PN IX A B R (13% )
PHI(7.7%) D EEBTHIA (8.8% ) FILA €31 (8.6% ) ity 45
RO R ALY BT R OCTE M HDV AT o 7 B KU A
BE AR SL L JLEE K HBV MG 2 b, b [ 2
(93%) .M [E 5 185 (54.8%) B R (22.1%) FIBT 2 55 7 [
(13.6%) I HDV = K 3T , 111 22K V5 (4.9% ) Fl %
[ (0) M BARTAT AT BE S B T L5 B A T 27 22 5%
S W T B AR Jry PR o i) I BT EL 2SR R
WZE BEC PG ST CHrnd  SGE A SRR
& IR I DR RIS BT i 2 4 W A A A T
B R BT AR R M X
based

transmission

studies  show  substantial

background Pakistan (16.6%) ,
Kazakhstan (13.03%) , and Kyrgyzstan (15%) , while
countries and regions such as [Hong Kong, China] (0),
Tajikistan (0), Armenia (0), Laos (0), and The Republic
of Korea (0.002 4%) report negligible prevalence. Hospital-

Community

in

based
hyperendemic levels in Mongolia (85%) and Uzhekistan
(84%), and high prevalence in Pakistan (35.5%) , Turkey
(30.88%) , Kazakhstan (30%) , Bangladesh (24.4%) ,
and Tajikistan (23.5%). Moderate prevalence in Vietnam
(13%) , Iran (7.7%) , Saudi Arabia (8.8%) , and Israel

(8.6%) underscores clinically relevant transmission even

cohorts reveal more severe burdens, with

in non-hotspot regions. High-risk populations, including
infants, children, and patients with HBV-related liver
disease, show concentrated transmission in Hong Kong,
China (93%) , [Taiwan, China] (54.8%) , Vietnam
(22.1%) , and Oman (13.6%) , while lower rates in
Malaysia (49%) , and Thailand (0) reflect both true
epidemiologic differences and limited data availability.
all
including Myanmar, The Democratic People’ s Republic of
Sri Lanka, Cambodia, UAE, Turkmenistan,
Singapore, Brunei, Bhutan, Maldives,

[Macao, China], and Cyprus lack published data, creating

Across subgroups, many countries and regions

Korea,

Timor-Leste,

substantial blind spots.

IR RSN Y ETAE A — D A 1 B9 HDV 3
AT I AT T DA P I S i 2 52ty [ R e PG AR X
JF 1) R 2F Aok AT L L A A AR A X T
DXL T HDV /Y “ KIEAF IR i X S HDV 34T 7
HATRER N L # B2 55 I 55 sl i shmi il . 5t
] | 2% 00 o B 3H K B 6 By 3E S 4 b DX 5 9 HDV 3
F72%, i 5T HDV 7€ HBV &3 Wit AT A RE i FE 8471
i 475 M B B 57 TR SN AR P Y DX B 5 0 s ik — 0 A
2 7 HDV AL HE 3R T HDV 347008 E A RHE , 1mi-lE
IRSL Y Rl iA T o

These findings suggest a geographically connected belt
of HDV endemicity extending from Central Asia into
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Mongolia and western China, and southward through
Afghanistan, Pakistan, and parts of the Middle East.
Central Asian republics appear to act as long-standing
reservoirs, with dissemination likely facilitated by
migration, trade, and labor mobility. The exceptionally
high prevalence in Mongolia, Uzbekistan, and parts of
Pakistan highlights sustained viral persistence in highly
HBV

movements, including refugee and labour flows further

endemic  populations.  Regional  cross-border

perpetuate the transmission, emphasizing the transnational
nature of HDV rather than isolated epidemics.

I R b, HDV S G mT i sde BT I 9 s 1) 0F i, o 25 4%
PR S AN Vi TR o | e ERA B SRS <2 DO
A KL T AT B fE PR P Y HBsAg FEE AR, 1
WALHDV G . AHFFEAE Rt — P Se, 7R B
FE LT 2250 ve T W BE ST R | BRI
B B BERE 73 4 X A5 HDV A iRy AT 3R [E S AN X, A 5
FAE HBV 1297 B A v 5247 “ BN (reflex) HDV A2
X T B P RE ) a0 BT RE Ak SR 30 DI R
HDV 2 Wi 5 9E 4 2T, JF 32T 5 4 HDV B4
PLTIERYA] Re

Clinically, HDV accelerates liver disease progression,
significantly increasing the risk of cirrhosis and hepatocellular
carcinoma. WHO recommends routine HDV testing for all
HBsAg-positive individuals in high-prevalence or at-risk
settings. Our findings reinforce the need for reflex HDV
testing within HBV care pathways in countries and regions
with moderate-to-high prevalence, including Vietnam,
Turkey, Iraq, Uzbekistan, Kazakhstan, Iran, Pakistan, and
parts of India. High-burden cohorts, such as cirrhosis
patients in Uzbekistan where HDV positivity exceeds 80%,

require urgent diagnostic integration and access to emerging
therapies.

T ) A DX 5 SR A AR 1) S S , B S e 1A T
W ZE S R T I A2 5 AR BT N RE IS
i iATE], LK HDV RNA A6 I 52 BR A AN — B, B A
| BUHDV B TE I 2800 X 5 . 7RI Y
JLAT: R A I A5 G R0 I ) R 2 200 AR ) 00 ey DXL
RECRLAE T ) b, HDVIR AT RS . 55
TAT X AR HE B [ S F 3 X ik = HDV G870 A HESL
I, AR 5 T A A AL AR R T2 W R
HATAERNE Y LT AT 2= W5, LLMER 5 42 HDV /&
Qe AR O, I T LB A P

Observed heterogeneity reflects both epidemiologic

factors and methodological variation, including differences

in study populations, diagnostic methods, and inconsistent
use of HDV RNA testing. Genotype I predominate in much
of the region, isolated indigenous communities (e. g.,
Yakutia populations in Siberia) and high-risk groups,
including people who inject drugs consistently show
elevated prevalence. Many countries and regions bordering
high-prevalence regions remain unstudied, highlighting the
molecular

critical need for standardized surveillance,

diagnostics, and  representative  sero-epidemiological

studies to accurately map HDV burden and guide targeted
interventions.

2 P BN OO 2 SR LT R - (1) X B A
HBsAg BH M A B I e 5 #L HDV Kl ; (2) 4% HDV il v
% RNA 2 B 9 A 4 [E M B Al A I 35T H 5 (3) Jinsik HDV
S N2 W BIE ST Y PR A LA 5 (4) (R HDV R
e ST R I PRIV o A TR R S = 11 [ 52 At
DT A 00 1 1 1 A 38 L 6 T s T A Y HDV G
B PEA R 2 SCHE . niR 1  HE ST A BAS LA
HEAT S DR U 1% 20T, 6k T o DA DI U 4 S
TR it e 2 S I P T A AR 12030 AR TH B
FREETEIT R AL T A A6 3" bR BAT s R 5 50

Priority actions include routine HDV testing for all
HBsAg-positive individuals, integration of both serology
and RNA diagnostics into national essential testing,
strengthening linkage-to-care pathways, and ensuring
access to HDV-specific therapies. Targeted pilot surveys in
data-deficient countries and regions are essential to uncover
hidden transmission. Strengthening molecular surveillance,
longitudinal cohorts, and genotype mapping will be crucial
to define regional burden accurately, guide interventions,
and achieve WHO 2030 viral hepatitis elimination targets.

A SCI BT Y L X 50 425 B /Y HDV 3470 27 1
B, 38 3 A AN R TE AN PR , P00 4 v 7 4H X
FIHE I 25 o W50 S BRAEAE T BRTE SCRR Y 78 19 4 2 Jig
fay FURIE T T5 1% B S o 1, vl RE R WA 45 R 0 ] LU e . ik
Ab, B AT ARG S S T ARAGRIEREA (AN B bl Bl
o AUBS, A HEBA A ), A A BAT 4 AR . REAH
SRR 22 St — 2P PR 1 155 1) PO, i A AL 122
DX ) 4 e T 22 5 o RV AE A K BERR ], BT 45 2R
JE 23 3 T AR A S S A LI AR SR ST SR AL T R AT Y
185,

This of HDV
epidemiology data across a broad region, identifying high-

review synthesizes five decades

burden areas and surveillance gaps by integrating diverse

population and clinical data. Key limitations include
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potential publication bias and heterogeneity in study
which  affect Additionally,

national prevalence estimates are often based on non-

methods, comparability.
representative samples (e. g., single-center or high-risk
should not be
representative. Variability in sampling and patient sources
further

cohorts) and viewed as nationally

limits  cross-country comparisons, cautioning

against overinterpreting regional differences. Despite these
constraints, the findings offer actionable guidance for

public health prioritization and future research.
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