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Abstract: About a third of the world's population has serological signs of previous or current HBV infection, and 350 million people suffer
from chronic hepatitis B. It is generally known that the combined damage of the liver with hepatitis B (HBV) and delta (HDV) viruses significantly
increases the risk of adverse outcomes such as liver cirrhosis and hepatocellular carcinoma. However, the lack of official registration of HDV in
Russia contributes to the belittling of the threat posed by it. In addition, many aspects of the pathogenesis and improvement of HDV diagnostic
methods still require detailed study. The problem is of particular importance for the Republic of Sakha (Yakutia), since the share of chronic hepatitis
D in the etiological structure of chronic viral hepatitis accounts for 24.5%, in some areas the number of people with antibodies to HDV infection
among HBsAg-positive population reached 31% [8]. In the European part of Russia, antibodies to the HD virus were detected in 1.3-5.5% of
individuals with HBsAg [3].

The aim of this study is to study the epidemiological and pathogenetic aspects of HDV infection using the example of the Republic of Sakha
(Yakutia).

The rate of progression of chronic hepatitis D infection in patients is not the same, while the factors that determine the unfavorable outcome of
this infection need to be clarified [14,16,28]. In addition to the genetic characteristics of the virus, the role of interferon genes in the formation of
liver fibrosis was noted, due to their binding to the receptors of host cells and their influence on the process of viral reproduction within the cell. The
results of clinical studies indicate their predictive effects in Asian populations (Japan, China, Taiwan). There are works indicating the influence of
polymorphism (rs368234815) of the IFNL4 gene on the incidence of hepatocellular carcinoma [17]. Taking into account the above, the clinical and
epidemiological situation for hepatitis D can serve as the subject of studying the influence of the virus genotype and polymorphisms of candidate
genes on the formation of HDV-associated hepatocellular carcinoma, as well as on the likelihood of achieving a stable virological response and /

or spontaneous clearance in patients with different rates of liver disease progression.
Keywords: Hepatitis D virus, hepatitis B virus, chronic hepatitis, epidemiology, predictors, gene polymorphism, INFL 3, INFL 4, liver cirrhosis,

hepatocellular carcinoma.

Introduction. Despite some progress
in studying the characteristics of the ep-
idemiology of hepatitis D, the risk of its
progressive course remains high. Chron-
ic hepatitis D is a severe form of liver
disease characterized by an aggressive
course and leading to the rapid develop-
ment of liver cirrhosis and hepatocarcino-
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ma [3, 6, 7].

Due to the lack of an official registration
of this disease in the Russian Federation,
the epidemiological situation is assessed
fragmentarily by based on the available
results of selected scientific studies. In
hepatitis B, super-infection with the delta
virus causes progression of the disease
and leads to a more rapid development
of liver cirrhosis than mono-infection of
hepatitis B. [1, 2, 12].

Purpose of the study: is to study the
epidemiological and pathogenetic as-
pects of HDV infection using the example
of the Republic of Sakha (Yakutia).

Research results: The Republic of
Sakha (Yakutia) is one of the disadvan-
taged territories of the Russian Feder-
ation in terms of the prevalence of par-
enteral viral hepatitis [9]. According to
the Rospotrebnadzor Administration for
the Republic of Sakha (Yakutia), the in-
cidence of chronic viral hepatitis in 2018
amounted to 67.8 people / 100 thousand
people, which is higher than the incidence
rates in the Far Eastern Federal District
(48.1 people / 100 thousand people) and
the Russian Federation (42.2 people /
100 thousand people. The frequency
of detection of antibodies to hepatitis D
virus according to scientific research in

Yakutia is heterogeneous, ranging from
17.2% to 31.7% [8]. In the federal regis-
ter "Chronic viral hepatitis in the Republic
of Sakha (Y)", only 15,068 people were
registered, of which the share of chronic
hepatitis D accounted for 15.5%. Chronic
viral hepatitis D is detected more often in
men of working age and is characterized
by a progressive course, with the devel-
opment of cirrhosis of the liver (LC) and
hepatocellular carcinoma (HCC). In the
etiology of all cirrhosis, the proportion
of delta infection is 38.4%, and in HCC -
28.5%, among all deaths from viral hepa-
titis in Yakutia in 2019, 43% suffered from
chronic viral hepatitis D. According to the
analysis cases of detection of hepatocel-
lular carcinoma in the Republic of Sakha
(Yakutia), this pathology exceeds the av-
erage incidence in the country, and the
incidence of malignant neoplasms of the
liver is ten times higher than the average
in the Russian Federation both among
men and women [5, 9, 11].

A feature of the hepatitis D virus is its
ability to replicate in the human body in
the presence of hepatitis B virus [4, 25].
The causative agent of HDV infection
was first identified by Italian scientists
in 1977 when analyzing 83 liver bioma-
terials in HBsAg carriers [20, 21]. The



antigen found in liver cells was initially
mistaken for a new HBV marker, but fur-
ther research led to the discovery of the
defective hepatitis D virus [22]. The virus
particle is formed from the nucleocapsid,
which is represented by the only virus
protein with an envelope coated with the
surface proteins of the hepatitis B virus
[5]. The genetic material, in the form of
genomic HDV RNA, has a size of 1700
nt and is located inside the nucleocapsid.
[24].

The rate of progression of chronic
hepatitis D in patients is not the same,
and the factors that determine the unfa-
vorable outcome of this infection need to
be clarified [25]. It is customary to distin-
guish 8 main genotypes of the hepatitis D
virus, based on the polymorphism of the
nucleotide sequences of genomic RNA,
the geography of distribution of which is
extensive and diverse [18, 26, 27, 28].

The most common variation - geno-
type 1, covers all continents and is char-
acterized by variety of clinical course.
Genotypes 2, 4 are more common in East
Asian countries, including the Far East,
and have a milder and slower course of
the disease than genotype 1. Genotype
3 is common in the more northern coun-
tries of South America, such as Peru, Ec-
uador, Venezuela, Colombia; genotype
3 is often characterized by a fulminant
course with the rapid development of cir-
rhotic changes. Genotypes 5,6 and 7 are
poorly studied, found in the countries of
Central and West Africa (Table 1) [3,6].

Based on genotyping of blood serum
samples from patients with HDV infection
living in the Republic of Sakha (Yakutia)
and subsequent phylogenetic analysis of
hepatitis D virus isolates, the prevalence
of hepatitis D virus genotypes 1 and 2
was revealed. Among the indigenous
population of the republic, both genotypes
were equal in frequency of occurrence,
but in the non-indigenous population
genotype 1 was found somewhat more
often (11.4%) (Table 2). The incidence of
liver cirrhosis in both groups is almost the
same, 37.1% and 36.6%, respectively.
With the 1st genotype, chronic hepatitis
in 54.3% of cases proceeded with an
active cytolytic reaction, with the 2nd
genotype it was slightly less - 36.6%.
The proportion of patients in the stage of
cirrhosis prevailed in genotype 2 (46%),
HCC was observed in patients with only
HDV genotype 1 (5.7%) [10].

There are data from the analysis of
partial or complete HDV sequences
isolated in certain regions of the world
[4, 23], including in Russia [8], however,
ideas about the evolution of HDV and
the relationship of different variants of
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Table 1

Distribution of HDV genotypes in world

HDV Distribution Pathogenity
genotype
1 All around the world, predominantly North America, Middle Variable
East, Europe, incl. Russia (Tuwa, Yakutia)
2 Eastern and Northern Asia (Japan, Taiwan, Yakutia) Mild
Northern part of South America (Brazil, Peru, Columbia,
3 Severe
Venezuela, Ecuador)
4 Japan, Taiwan, China Mild
5-7 Western and Central Africa No data
8 Western and Central Africa, Brazil No data
Table 2
. Genotype
Indicator I(n=36) 1l (n=29)
Mean age (yr) 42+12,4 41,248.,9
M:F ratio 1:1.6 1.3:1
Indigenous population share, % 88.6 96.7
LC formation frequency, % 37.1 36.6
Hepatitis activity grade, %:
- Chronic hepatitis without activity 8.6 6.6
- Chronic hepatitis with cytolytic activity 543 36.7
- HDV-tuppos 40.0 46.7
- HDV- liver cancer 5,7 -

the virus with the progression of the
disease and molecular evolution of HDV
are fragmentary character. As a result of
the analysis of HDV sequences obtained
in dynamics by the Sanger sequencing
method, the existence of positive selection
in the domains located in the T- and B-cell
epitopes of HDAg was shown, as well as
a return to the original sequence, i.e. a
tendency towards "reverse evolution"
of HDV. Apparently, this indicates the
selection of more replicatively successful
and, possibly, more pathogenic variants,
as well as the evasion of the virus from
the immune response [22].

From a clinical point of view, in the
prospective observation of patients, an
association of high levels of viral load was
noted HDV with disease progression [1],
as well as reactivation in advanced liver
disease of HB-virus replication, usually
suppressed by HDV [13]. There are
also studies of host genetics, especially
variants of genes that control immune
and inflammatory response pathways.
The role of interferon genes is due to
binding to cell receptors and participation
in the process of viral reproduction
inside the cell. N. Ma et al. [19] in their
work investigated 3128 people, a
homogeneous (Chinese) population, for

the possibility of infection with HBV and
a number of gene polymorphisms (14
loci) of interferons. The most significant
gene variants - IFN associated with
HBV elimination were genes IFNAR2,
IFNLR1, and the polymorphic variant
rs4649203 of the IFNLR1 gene was
associated with persistent virological
effect (SVR). In addition, the authors
point out the connection between the
formation of HCC and the polymorphisms
of the IFNA1, IFNA2, IFNL4 genes. In
the studied groups with cirrhosis and
liver cancer, genotypes rs12971396 G,
rs8113007 T and rs7248668 A of the
IFNL 4 gene, which are associated with a
worsening of the course of viral hepatitis
B. In addition, the development of liver
cancer in polymorphic variants of the
IFNA1-rs1831583 and IFNA2-rs649053
genes is indicated. The polymorphic
variant rs4649203 of the IFNLR1 gene
is designated as a predictor of virus
elimination, and the polymorphisms
rs1051393, rs12233338 of the IFNAR2
gene as a candidate gene for infection
in the studied population [19]. There
are studies indicating the relationship
between the development of HCC and
the polymorphism (rs368234815) of the
IFNL4 gene [17, 18]. The IFNL3 gene
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polymorphism (rs8105790) is associated
with spontaneous clearance of hepatitis
B [16].

Conclusion: The course of
chronic hepatitis D is characterized
by its aggressive nature and rapid
development of complications such as
cirrhosis and liver cancer. The clinical
and epidemiological situation for viral
hepatitis D in the Republic of Sakha
(Yakutia) can serve as an example for
studying the influence of candidate
genes and their polymorphic variants
on the formation of HDV-associated
hepatocellular carcinoma or probability of
obtaining a stable virological response,
spontaneous clearance in patients
with different rates of liver disease
progression and different activity of the
disease. The results obtained will expand
the understanding of the course of HDV
infection and can be used to form priority
groups for the appointment of antiviral
therapy and develop a personalized
approach to the management of people
with HDV infection. To objectively assess
the situation with HDV infection and
improve the effectiveness of preventive
measures, itis recommended to introduce
official registration of HDV infection.
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