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Global Distribution of HDV Infection Among HBsAg Carriers



Geographic distribution of HDV genotypes

Lancet 2011; 378: 73–85

The role of HDV genotypes not yet clear GT 1 ~ 90%



The conundrum of HDV epidemiology

• HDV infection is the severest form of chronic viral hepatitis known to 
humans. 

• It leads to rapidly progressive liver disease that often culminates in end-
stage liver disease and liver cancer. Yet, the accurate disease burden is not 
well known.

• Three recent meta-analyses have attempted to estimate the total number of 
HDV infected patients and their proportion in epidemiological categories. 

• Two of them estimated the global number to be between 48–60 million and 
62–72 million, respectively, while the third scaled down the prevalence to 12 
million people.



Chen, GUT 2019 Miao, JID 2020 Stockdale, J Hep 2020

Period of analysis 1977-2016 Inception to 2019
Chinese studies included

1998-2018

Total sample size 40 127 988
39 911 011 from 1 study

Gen pop= 332 155
HBsAg+ =  271 629

120,293 subjects

Overall Prevalence-
General Population

0.98%
62-72 million infected

0.8%
48–60 million infections

0.16%
12.0 (8.7, 18.7) million 

HBsAg +, pooled 
prevalence

14.57% 13.02% 4.5%

Mixed pop- HBsAg+, no 
risk factors

10.58% 3.96% Hepatology clinics
16.4%

Mixed populations- IVDU, 
HRSB

37.57% OR 15.44 OR 19

HBsAg +, CLD 20% 25.77% PAF 18% for LC
20% for HCC

Association between SDI High= 0.42%
Low=  3.41%

Colombia- 1703
Nigeria- 1419

Leading Countries China- 8.68% of the total 
burden

China, India, and Nigeria



Global prevalence of HDV infection (General population)

Miao, JID 2020



Global prevalence of HDV infection (HBsAg Carriers)



Distribution of included samples by population category and 
WHO region

Stockdale, J Hep 2020

282 studies, comprising 357 population samples from 95 countries, 
which together tested 120,293 HBsAg-positive people for anti-HDV.

• In the general population, the 
global estimated anti-HDV 
prevalence was 4.5% among 
HBsAg-positive people and 
0.16% overall. 

• This represents an estimated 
12.0 million HDV seropositive 
individuals globally.

• In hepatology clinic populations, 
the global estimated anti-HDV 
prevalence was 16.4%.

Gen Pop= 136
Hep Clinics= 137
Sp Pops= 84



Country-level estimates of anti-HDV prevalence

General populations (HBsAg +) Hepatology clinic populations



Stockdale Study
• Primary outcome- prevalence of total/IgG anti-HDV among HBsAg+ patients
• Secondary outcome- PAF of HDV among HBsAg+ persons with cirrhosis and HCC. 

Cohorts:
• General populations- people tested in community surveys, antenatal clinics, or 

occupational settings, students, and blood donors.
• Hepatology clinic populations, regardless of disease state.
• Selected population groups (PWID, dialysis recipients, MSM, CSW, HCV or HIV).

• To predict anti-HDV prevalence in the overall population (without conditioning on 
HBsAg status), WHO HBsAg prevalence estimates for general populations were 
used.



Issues in determining true global prevalence of HDV INFECTION

• At the population level, large sample sizes are required to identify HBsAg-
positive individuals prior to testing for HDV.

• We do not have a dual RDT for HBsAg and anti-HDV IgG.
• There is moderate to extreme heterogeneity in the sampling strategies.
• Significant data gaps remain.
• Data is often combined from various cohorts to produce a single prevalence 

estimate for a country.
• In some cases, particular datasets are extrapolated to determine wider 

prevalence estimates.



HDV Infection in Asia & Africa
• HBV infection is endemic in many parts of Asia and Africa.
• Yet the burden of HDV disease in these continents is not well defined.
• Moreover, within countries the prevalence of HDV can vary widely within the HBV 

infected population.
• Similarly, geographically contiguous and culturally similar countries report very different 

HDV burden. 
• How to explain these inconsistencies:

Lack of appropriate testing methods?
Lack of appropriate groups to test?

Rizzetto, Hamid. Liver International, 2021



Pink  background: 
HBsAg prevalence < 3 % 

White background:
HBsAg prevalence > 3% 

Rizzetto, Hamid, Negro. J Hep 2021



Sampling bias in AFRICA
In blue : rates of anti-HD in HBsAg
carriers at low risk of HDV  (collected 
at blood banks, pregnancy clinics, in 
the general population, in general 
HBsAg populations, in outpatient 
clinics etc)
In red :rates of anti-HD in patients 
with chronic HBsAg liver disease. 

Tunisia-

Rizzetto, Hamid, Negro. J Hep 2021

Somalia

CAR

Cameroon

DRC

Mauritania

Gabon



A look at individual African Countries

Rizzetto, Hamid. Liver International. 2021



A look at individual African Countries



REGIONAL PREVALENCES OF ANTI-HD IN HBsAG POS.
Gabon Groc S, J Viral Hepat 2019; 26:170.

Burkina Faso
Tuaillon E, Lancet Glob
Health. 2018;6(1):e33.



Rizzetto, Hamid, Negro. J Hep 2021

Pink background:
- prevalence of HBsAg carriers < 3 % 
White background:
- prevalence of HBsAg carriers > 3%  



Rizzetto, Hamid, Negro. J Hep 2021

Pakistan

Iran
Turkeiye

Vietnam

Mongolia

Sampling bias in  ASIA 
In blue : rates of anti-HD in HBsAg carriers 
at low risk of HDV  (collected at blood 
banks, pregnancy clinics, in the general 
population,in general HBsAg populations,
in outpatient clinics ,etc )
In red : rates of anti-HD in patients 
with chronic HBsAg liver disease. 



Macro Countries for HBV in Asia Pacific 

• Although India, China and Indonesia bear a large part of the 
global HBV burden, hepatitis D appears to play a minor role in 
the 3 macro-areas.

• Mongolia and Pakistan have among the highest burdens of 
hepatitis D in the world, yet in contiguous China and India, the 
prevalence of HDV is considered negligible.

• No national survey has been performed in China and India.

• No information is often interpreted by default to indicate that 
there is no local problem with HDV infection.



Macro Countries for HBV in Asia Pacific 

• No case of HDV infection was found in 262 HBsAg-positive 
patients with chronic hepatitis and cirrhosis in Northern India.

Indian J Gastroenterol 2015;34:164–168.

• Only fragmentary figures were reported from mainland China.
• No HDV cases were detected in Hong Kong in the general 

HBsAg-positive population in 2019.       JID 2019.

• In Indonesia, HDV is considered virtually absent, based on 2 old 
studies involving 235 HBsAg positive cases 145 of whom were 
blood donors, pregnant women and haemodialysis cases at 
low risk of HDV. 

• Despite a successful HBV vaccination program in Taiwan, as 
many as 43.9% of 164 HBsAg positive IVDUs enrolled from 
2001 to 2012 had anti-HD. Hepatology 2015;61:1870–1879.

Trop Geogr Med. 1988;40:17-19. Microbial Immunol. 2003



K Mumtaz, S Hamid, JGH 2005



K Mumtaz, S Hamid, JGH 2005

Overall HDV 
prevalence 16.6%



K Mumtaz, S Hamid, JGH 2005



HDV in Children and Adolescents in 
Pakistan
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• Cross Sectional Study of all patients (N=618) 
presenting for treatment between 2010 and 
2015, at regional referral center, Sukkur.

• All compensated HDV + (Antibody and PCR) 
patients had a liver biopsy as part of the 
treatment protocol.

• Overall 338 patients (54.7%) had severe fibrosis 
(stage 3 and 4).

• A higher proportion of pediatric patients had 
severe fibrosis as compared to adults (73.8 % 
vs. 57.2 %, p=0.01).

N=550

Hepatology 2016 Oct 1 (Vol. 63, No. 1 SUPP, pp. 57A

Age Distribution 
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Quantitative levels of HDV RNA by age groups

P=0.40

Pediatrics Adults

HDV RNA levels, 
median(IQR)

21 x105(1.7 x 105 to 7.4 x 106) 6.5 x 105(7.1 x 104 to 4.4x 106)

27
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38,3%
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HBV DNA copies/ml according to age groups

P=0.04

* HBV DNA was negative in 11% of pediatric patients and 23.5% of adult patients



LDLT at Gambat/Sukkur for Viral Hepatitis 
(2016- March 2022)

Etiology No %

HBV 121 25

HCV 161 33.5

HBC+ HCV 12 2.5

HDV 188 39

Total 482



Endemic HDV areas: schematic prevalence of anti-
HD in HBsAg carriers recruited at different sites
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Recommendations For Disease Burden Studies

• Recognition of the medical burden of hepatitis D in a country should be based on surveys 
for anti-HD systematically performed on a denominator of HBsAg cirrhosis and carried 
out in several regional centers which care for these patients, their numbers and logistics 
depending on the size of the country and of the HBsAg population.

• Limiting the screening to cirrhotic patients who share the same, easy to recognize clinical 
features provides the further advantage that prevalence data can be reliably compared 
within and between countries.

Rizzetto, Hamid. Liver International, 2021



How to test?

• Given the strong association with liver damage, anti-HD 
represents by itself a reliable diagnostic marker of an 
underlying pathogenic HDV –infection.

• Various studies have shown a strong positive correlation 
between anti-HD-positive liver disease and serum HDV-RNA.

Rizzetto, Hamid. Liver International, 2021



Global Distribution of HDV Infection Among 
HBsAg Carriers



Global Distribution of HDV Infection Among 
HBsAg Carriers



Global Distribution of HDV Infection Among 
HBsAg Carriers



Conclusions
• The rate of anti-HD increases in parallel with the severity of liver disease.
• The probability of finding the antibody throughout the clinical spectrum of HBV 

infections is lowest in asymptomatic/minor forms and highest in patients with 
serious disease.

• Surveys for anti- HD in asymptomatic HBsAg-positive carriers at small risk of HDV 
are bound to retrieve low prevalence rates of the infection, which do not reflect 
the true medical burden.

• National surveys for HDV should be centered on patients with advanced liver 
disease as they are most representative of the local burden of the infection.

• Recognizing the true prevalence of HDV infection, particularly in patients with 
significant liver disease, may be even more important now that effective 
treatments to control the infection are being developed.
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