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ABSTRACT 
 
The molecular profile of hepatitis Delta in Afghanistan remains unclear yet, therefore this 

study addresses the genotype of HDV among HBsAg carriers in Afghanistan. In total 234 
HBsAg-positive sera were examined by chemiluminescent micro-particle immunoassay to 
detect Anti-HDV antibodies. Serologically positive samples were later approved via real-time 
PCR test and subsequently, a 731 bp segment of the HDV Delta antigen RNA region was 
sequenced in the Illumina platform. The isolates were genotyped via distance matrix/UPGMA 
analysis using Kimura 2-parameter by MEGA7 software package program.  The HBV/HDV 
coinfection rate among HBsAg carriers in Afghanistan was 2.1%. Finally, 4 samples 
successfully amplified Hepatitis delta antigen (HDAg) which Later in phylogenetic analysis, all 
resided in branch genotype I and were stored at GenBank with accession numbers MK799645, 
MK799646, MK799647, MK799648. The HDV genotypic variations in the Afghan HBsAg 
carriers may be homogenous and HDV-1 may be the predominant genotype in Afghanistan. 
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INTRODUCTION 
 
Hepatitis delta virus (HDV) is a subviral agent of hepatitis B virus (HBV), and its life cycle 

is dependent on HBV. Diseases caused by HBV/HDV coinfection are one of the driving open 
health challenges in low-income countries such as Afghanistan [1].  There are exceptionally few 
studies on viral hepatitis especially on HDV in this country [2].  

Seroprevalence and molecular characterization studies on infectious diseases are a necessity 
to develop proper and adequate public health policies [3, 4]. HBV/HDV coinfection may be a  
momentous malady with extreme results depending on the host and viral factors. The variety 
within the viral nucleotide sequences is one of the key factors that influence the course and 
 outcomes  of  the diseases [5, 6]. Viral nucleotide sequence varieties in overabundance of 19%-
38% in the full genome of HDV characterize the eight HDV (I-VIII) genotypes with ethno – 
geographical dissemination around the world [7-14]. 

The impact of genotypes on disease outcomes was examined in many studies. Distinct HBV 
genotypes are associated with diverse clinical manifestations such as liver disease severity and 
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chronicity, development of hepatocellular carcinoma, response to interferon treatment, and even 
transmission route and liver transplantation [15]. The results of coinfection with HDV 
are ordinarily more extreme than HBV contamination alone [16]. The clinical impact of HDV-1 
is very variable changing from mild to severe disease. HDV-2 is usually linked to a milder 
hepatitis, while HDV-3 can lead to fulminant hepatitis mostly. However, there is limited 
information on the clinical course of the other five HDV genotypes [17]. 

Molecular epidemiological data are imperative for the development of health strategies. In 
Afghanistan, the molecular epidemiology of HDV remains definitely uncertain [18]. Due to the 
lack of such information in Afghanistan, we aimed to assess the current molecular profile of 
HDV in the general population in this country.   

 
 

MATERIALS AND METHODS 
 
Site of the study and sampling procedures: In total 234 HBsAg-positive person sera (143 

males and 91 females, age mean 40.4±14.5 years old) which were detected out of 
randomly collected 5897 samples via point-of-care rapid tests (Standard Diagnostics, Korea/ 
USA) in previous studies and were later examined by chemiluminescent micro-particle 
immunoassay (Abbott Laboratories, Illinois, USA) approval test were included to the study. 

 

Serological tests and viral load measurement: Anti-HDV antibody screening was 
performed via chemiluminescent micro-particle immunoassay (Abbott Laboratories, Illinois, 
USA) among all 234 HBsAg positive samples. Viral nucleic acids were extracted from the 
patient’s sera using the RTA nucleic acid isolation Kit (RTA, Turkey) and HDV RNA was 
quantitated using a previously published in-house real-time PCR-based method [19]. 

 
HDV RNA genotyping: A 731 bp segment of the HDV Delta antigen RNA region was 

amplified via in-house developed conventional reverse transcription polymerase chain reaction 
(RT- PCR) and subsequently sequenced in the Illumina platform. The HDV Delta antigen 
nucleic acid sequences were then used for phylogenetic analysis and genotyping. 

 
Phylogenetic analysis: All sequence isolates obtained from HDV-positive sera were 

manually edited and aligned with corresponding regions of reference sequences retrieved from 
the GenBank database. The phylogenetic comparison was done by distance matrix/UPGMA 
analysis using Kimura 2-parameter by MEGA7 software package program (Kumar et al. 
Institute for Genomics and Evolutionary Medicine, Temple University) [20]. 
 

 

RESULTS AND DISCUSSION 
 
Out of 234 HBsAg positive samples, the chemiluminescent micro-particle immunoassay 

displayed co-infection with HDV in 5 individuals with an age mean of 49.2±5 years old. All 
anti-HDV–positive samples were confirmed by real-time PCR with viral loads ranging from 
5.3×103 to 2.2× 104 IU/ml which subsequently 4 samples successfully amplified Hepatitis delta 
antigen (HDAg). Later in phylogenetic analysis, all resided in branch genotype I (Figure 1) and 
stored at GenBank with accession numbers MK799645, MK799646, MK799647, MK799648. 

This is the first phylogenetic analysis of HDV aiming to determine the genotypes prevalent 
in the HBsAg carriers in Afghanistan. There was no updated and comprehensive data about 
HDV molecular epidemiology in Afghanistan. The seroprevalence of HDV infection in central 
Asia which consider the northern neighbor of Afghanistan was 8.3% in the general population 
and 51.3% in HBsAg- positive patients [21]. 

Seroprevalence of HDV among HBV carriers in Pakistan (at least 17%) and Iran (at least 
3.9%), the other two major neighboring regions also are relatively high. This study shows that 
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the seroprevalence of HBV/HDV coinfection in Afghanistan among HBV carriers is in line with 
neighbor regions and is estimated at least 2.1%.  

 

 
Figure 1: Phylogenetic tree obtained by distance matrix/UPGMA comparison (with Kimura-2correction) 
after bootstrapping 1000 replicates of sequence segment from HDAg. 

 
 

 
HDV is classified into HDV-1 to HDV-8 genotypes whose distribution is limited 

geographically except globally predominant HDV-1 [22]. Among others, Genotypes 2 and 4 are 
found predominantly in Asia. In Afghanistan, all patients with HDV are infected with genotype 
1, which has been associated with the most pathogenic effect among HBV/HDV coinfected 
patients [21, 22]. 
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