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Abstract. The prevalence of HBV infection is estimated by the frequency of occurrence of HBsAg and varies depending on the
geographic region. Chronic infection is characterized by a stable presence of HBsAg for 6 months, with the exception of the
occult form of the disease, characterized by the absence of HBsAg, an extremely low level of HBV DNA in the blood serum.
The problem of identifying occult HBV (ocHBYV) is especially relevant because of the development of transplantology and
transfusiology. However, serological screening of donor blood used in the Russian Federation and Central Asian countries
does not reveal HBV seronegative donors. Since HBV infection is possible with the introduction of small doses of the virus,
the importance of using complex molecular methods for detecting donor ocHBYV is obvious, despite the low viral load, since
donor blood is used predominantly in patients with severe course of various diseases characterized by increased susceptibility
to HBV because of immunosuppression. The aim of our work was to study the characteristics of the genetic structure of the
ocHBV in donors in Astana, Kazakhstan. A total of 500 blood plasma samples from HBsAg-negative donors were obtained
in 2012 from residents of Kazakhstan, Astana. Using the method, we proposed to detect HBV DNA with a low viral load, HBV
was detected in 9.4% of donors. Serological markers were found in 12.7% of patients with HBV DNA, 8.5% had HBcor IgG
antibodies, 4.2% had HBcor IgG and HBe IgG antibodies at the same time. Thus, in 41 (87.3%) of the blood donor, ocHBV
was seronegative. Based on the phylogenetic analysis of the 47 isolates showed that the HBV of genotype D (95.75%) prevails
in the examined group in comparison with HBV of genotype A (4.25%). HBV subgenotypes are represented in the following
ratios: D1 —46.8%, D2 — 17.05%, D3 — 31.9%, A2 — 4.25%. In a comparative analysis, the distribution of HBV subgenotypes
in the group with ocHBV and in the case of the manifest form in donors in the Republic of Kazakhstan significantly differed —
y*=14.027 at p=0.0072, d,= 4. The incidence of HBV D3 with ocHBV (31.9%) exceeded that of patients with a manifest form
(7.4%). The relative risk of occult form of disease in patients with the subgenotype D3 is significantly higher (RR = 1.572, CI:
1.179-2.096, p = 0.0208). When assessing the picture of HBV diversity on the material of the group including HBsAg-negative
and HBsAg-positive blood donors, it is evident that the genetic relationship of the manifestations of the manifest HBV and
the ocHBYV of genotype D is obvious. Among the isolates are both similar in nucleotide sequences with those previously de-
scribed in various regions of Europe and Central Asia, and circulating in the territory of the Republic of Kazakhstan, which
indicates an independent homologous evolution of HBV in the region. The high incidence of ocHBV among HBsAg-negative
blood donors is indicative not only of the widespread prevalence of the occult form of the disease course in the population and
the inadequacy for the detection of chronic HBV of conventional HBsAg and HBV DNA in the peripheral blood using com-
mercial kits, but also the need to study the characteristics of the immune response with this form of the disease course.
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Cankm-Ilemep6ype, Poccus

4 Hayuno-npouszeoocmeernblii yenmp mpaucgysuonroeuu, Acmana, Kazaxcman

Pesiome. Pacripoctpanennocts BI'B-uH(pexkiium oneHnBaeTcst 1mo yactote BcTpedyaemoct HBsAg u BapbupyeT B 3aBU-
CHUMOCTH OT reorpauyeckoro pernona. st XxpoHUuUecKoi MHMPEKINKM XapaKTepHo ycToiiunBoe npucytctsrue HBsAg
B TedeHMe 6 MeCsIeB 3a UCKII0YEHUEM OKKYJIBTHOI (pOpMbI TeueHUs 3a00JIeBaHMUsI, XapaKTepU3YIOIIEHCs OTCYTCTBU-
eMm HBsAg, kpaitne HuskuM ypoBHeMm JTHK BI'B B ceiBopoTke KpoBu. [Ipobiema BbisiBaeHUST OKKYabTHOTO I'B (0KI'B)
0COOEHHO aKTyaJIbHa B CBSI3M C Pa3BUTHEM TPAHCIUIAHTOJNIOTUU U TpaHcpy3uoaornu. OmHaKo UCIoJIb3yomuiica B PO
n crpanax CpenHell A3 cepoJIOTUYeCKU CKPUHWHT JOHOPCKOI KpoBM He BhISIBIsieT BI'B cepoHeraTuBHBIX TOHO-
pog. TTockonbky 3apaxenune BI'B Bo3MoXHO 1pu BBEIEHU MaJIbIX 103 BUpPYca, OYeBUIHA 3HAYMMOCTD UCITOJb30BAHUST
CJIOKHBIX MOJIEKYJISIDHBIX METOMIOB IS BhIsIBJIEHUsI oKI B y TOHOPOB, HECMOTpPsI HAa HU3KYIO BUPYCHYIO HArpy3Ky, Tak
Kak OHOPCKast KPOBb UCIIOIb3YEeTCS MPEUMYIIECTBEHHO Y TTAITMEHTOB C TSKEJIBIM TEUSHUEM Pa3IMuHbIX 3a00JIeBaHUH,
OTJIMYAIOIIMXCS MOBBILIEHHON BOCIpUMMYMBOCThIO K BI'B Ha doHe nuMMmyHocymnpeccuu. Llenbto Haleit paboTsl ObLIO
MU3y4yeHue 0COOEHHOCTeH reHeTuYecKoii cTpykTyphl okI'B y moHopoB KpoBu B I. ActaHa, Kazaxcran. OocnenoBaHo 500
HBsAg-HeraTuBHBIX 00pa3loB MJIa3Mbl JOHOPCKOI KpoBH, ronydyeHHble B 2012 1. oT xxuteneit KazaxcraHa, 1. AcraHa.
[Tpu ucnonb3oBanuu npeaioxeHHoro Hamu Metona BeisiBeHus JJHK BI'B mpu Huskoit BupycHoii Harpyske BI'B 6b1
BbIsiBIIEH ¥ 9,4% noHopos. Ceposiornueckre Mapkepbl o0HapyxeHbl y 12,7% mauuenTos ¢ BeisiBneHHoit JJHK BI'B, npu
aToM B 8,5% ciyuyaeB obHapyxeHbl antuTeaa HBcor IgG, B 4,2% cnyuae antutena HBcor IgG n HBe IgG onHoBpeMeH-
Ho. Takum o6pasom, y 41 (87,3%) nonopa kposu okI'B 6bL1 B cepoHeratuBHoii popme. Ha ocHoBaHMM (DUJIOreHETUYECKO-
o aHaIM3a 47 N30JISITOB MOKA3aHo, YTO B 06C/IeoBaHHOM rpymie mpeobianaet BI'B renotumna D (95,75%) no cpaBHeHMIO
¢ BI'Brenotuma A (4,25%). CyoreHoturnbl BI'B ipefctaBieHs B cienyommx cootHomenusx: DI — 46,8%, D2 — 17,05%,
D3 — 31,9%, A2 — 4,25%. [1pu cpaBHUTEIbHOM aHanM3e pacrpeneieHue cyoreHotunos BI'B B rpymme ¢ okI'B u ipu
MaHubecTHOI hopMe y 1oHOpoB B Pecriybnuke Kazaxcran moctoBepHo oTinvaiocs — x> = 14,027 mpu p = 0,0072, d, = 4.
Yacrora Bcrpewaemoctu BI'B D3 ipu okI'B (31,9%) npeBbiiiiana TakoByIO y TallMeHTOB ¢ MaHudecTHOI hopmoii (7,4%).
OTHOCUTENBHBIN PUCK Pa3BUTUS OKKYJIBTHOM (hopMbl X BI'B y manieHToB ¢ cyorenHotunom D3 nocroBepHo Bhilie (RR =
1,572, CI: 1,179-2,096, p = 0,0208). I[Ipu ouieHke KapTuHbI pa3HoobOpa3ust BI'B Ha MaTepuaie rpymmbl, BKIHOYAOIIEH
HBsAg-HeratuBHbIX 1 HBSAg-O3UTUBHBIX JOHOPOB KPOBU CTAHOBUTCS OYEBUIHBIM OJM3KOE TeHETUUYECKOE POACTBO
n3oasaToB MaHugectHoro XBI'B 1 okI'B renotumna D. Cpeny n3015TOB IpecTaBIeHbl KaK CXOAHBIE TTO HYKJI€OTUIHBIM
MTOCJICIOBATEILHOCTSIM C paHee ONMCAHHBIMU B pa3IUYHBIX perrnoHax EBporsl u CpenHeit A3un, Tak U IMPKYIUPYIOLITe
Ha TeppuTopun Pecrryonuku KazaxcraH, 4To CBUACTEIHCTBYET O HE3aBUCHMOM TOMOIOrnYHoM 3Boonnu BI'B B perno-
He. Bricokas BcTpegaemocTs OKI'B cpenn HBsAg-HeraTuBHBIX JOHOPOB KPOBH CBUAETEIBCTBYET HE TOJIBKO O IITMPOKOM
pacIpocTpaHeHUH OKKYJIBTHOI (DOPMBI TeUeHM ST 3a00JI€BAHMS B ITOMYJISIIIMY ¥ HEIOCTaTOYHOCTH IS BeIsIBIeHsT XBI'B
obuenpuHaThIX aHanu30B Ha HBsAg u JIHK BI'B B nepudeprueckoii KpoBU ¢ UCTIOIb30BAHU I KOMMEPUYECKUX HAOOPOB,
HO Y TOBOPUT O HEOOXONMMOCTH U3yYeHUsI 0COOEHHOCTE MMMYHHOTO OTBETa IpU faHHO# (popme Teuenust X BI'B.

Karouesnie caosa: cenamum B, okkyasmusiii BI'B, monexyasapras snudemuonoeus, ceK6eHUpogaHue.

Introduction

According to the World Health Organisation
(WHO), in the world there are almost 2 billion peo-
ple infected with the hepatitis B virus (HBV), more
than 240 million develop chronic viral hepatitis B
(CHBV) — a diffuse inflammatory disease associ-
ated with persistence of HBV [47]. Annually, 686 000
people die from hepatitis B infection, as well as from
liver cirrhosis and cancer as a result of chronic infec-
tion complications [19]. The widespread prevalence
of HBV remains a major global health problem.

The prevalence of HBV infection at this time
is estimated by the frequency of occurrence of HB-
sAg and varies depending on the geographic region.

The prevalence is classified as high (= 8% of the
population), medium (2—7% of the population) and
low (< 2% of the population) [28]. In the Russian
Federation, as well as in the territory of the for-
mer Soviet Union, the average incidence of HBV
is about 5% [9].

Phylogenic analysis of complete nucleotide se-
quences obtained from different regions of the world
has made it possible to divide HBV into ten geno-
types, designated as A-J genotypes, differing in the
composition of nucleotide sequences by more than
8%; as well as by 35 subgenotypes (within the geno-
types A, B, C, D, F, H), for which the discrepancy be-
tween complete nucleotide sequences makes 4—7.5%
[11, 24, 25, 27, 31, 33, 48].
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Studies of the prevalence of HBV genovariants
in different regions of the world have been actively
conducted since genotypes were discovered to the
present. Genotypes are distributed geographically.
This distribution varies very slowly over time, reflect-
ing the ways in which the virus spreads due to human
migration, as well as the peculiarities of the geo-
graphical origin of different genotypes. This allows
to use HBV genovariants as epidemiological markers
[24]. In most regions, with rare exception, the circu-
late genotypes make up 1 or 2 prevailing and several
minor ones, including those imported from other ter-
ritories [31]. The country prevailing HBV genotypes
depend significantly on the migration of the popula-
tion and the origin of immigrants. That is, the ways
of spreading the virus in connection with population
migration as well as its origin can be traced through
the heterogeneity of genotypes distribution in various
regions of the world.

Although, using an effective HBV vaccine in clin-
ical practice has significantly reduced the circulation
of the virus, there is a tendency observed in recent
years — a shift of the prevalence of HBV genotypes
in various geographic areas due to migration from
countries with a high incidence of hepatotropic vi-
ruses. This forces physicians and epidemiologists
to pay close attention to the epidemiological situa-
tion in neighboring countries [15]. This is especially
relevant in the light of active migration processes
involving the population of the Russian Federation
and the countries of the Central Asian region, where
the prevalence of HBV is high.

Chronic HBV infection occurs in 90% of children
infected in the pre- and neonatal period, 25—50%
of children infected at 1-5 years of age, 1-5% of peo-
ple infected as older children and up to 10% got in-
fected being adults [13, 21, 29, 41, 49].

The clinical manifestations of CHBV are diverse
and depend mainly on the biological properties of the
virus and its interaction with the host’s immune sys-
tem. However, the duration of the disease, the level
of viral load and its changes over time, virus muta-
tions, environmental and genetic factors, ethnicity
and sex of the patient can influence the course of the
disease [12]. Chronic infection is characterized by
a stable presence of HBsAg for at least 6 months (with
or without HBeAg concomitant), with the exception
of the occult form of the disease characterized by
the absence of HBsAg, an extremely low level of HBV
DNA in the blood serum (< 200 IU of HBV DNA per
ml) [39].

Due to the relatively recent discovery of this vari-
ant of CHBY, the risk factors associated with occult
infection of CHBYV are still not fully investigated and
understood, although some data suggest that occult
HB (OHB) retains most of the same risk factors as
the symptomatic form of CHBYV [36]. The problem
of OHB has become especially important in con-
nection with the development of transplantology and

transfusiology, as well as in connection with new
data concerning the importance of HBV infection
with low viral load (low dose infection was used as
an analogue) for the development of instant sero-
negative OHB and a high risk of hepatocellular car-
cinoma [30].

Ensuring the infectious safety of blood transfu-
sions during planned and urgent surgical operations
is a topical medical problem and should be imple-
mented first of all in order to prevent the transmis-
sion of viruses. Post-transfusion infection of HBV
is a serious problem and is one of the significant
risk factors for human infection. It is reported that
the risk of HBV infection after transfusion is higher
than that of other blood-borne viruses, such as HIV
and HCV [22]. Including because in connection with
the use of standard commercial kits, the OHB can
later be detected in persons negative for all HBV
markers [17].

At the heart of viral blood safety in transfusiology
is the quality of donor selection and testing for mar-
kers of viral infections. For serological screening
of donorblood in the Russian Federation, test systems
are used to detect HBsAg, which, of course, cannot
ensure the absolute detection of infected donors.
The criteria and protocol adopted in the serological
screening of blood donors in Russia and Central Asia
significantly reduced the likelihood of HBV trans-
mission. In an ideal situation, which the blood trans-
fusion centers seek, in donors, especially in regular
donors, there should be no infections. However, at
present comparison of the incidence of infections
in donors and in the population serves as a tool for as-
sessing the quality of donor selection [1, 2]. Despite
the introduction of universal vaccination and the de-
velopment of sensitive and specific assays that in re-
cent decades have reduced the risk of infection, HBV
seronegative donors may still transmit the virus in the
late phase of infection [38].

It is extremely important to determine the preva-
lence of OHB among healthy blood donors to assess
the likelihood of transmission of HBV through blood
transfusion, and then assess the need to improve and
even modify donor pre-selection strategies to reduce
the risk of transmission [18]. Therefore, molecu-
lar methods have been used for several years for the
selection of a donor blood in the United States and
a number of European countries. Since, as men-
tioned above, HBV infection is possible with the in-
troduction of small doses of the virus, it is evident
that the complex molecular methods for the detection
of OHB in donors are very important, despite the ex-
tremely low viral load in these samples. When scree-
ning donors blood, this is especially important, since
donor blood is used mainly in patients with severe
course of various diseases characterized by increased
susceptibility to HBV against immunosuppression.
The importance of detecting OHB in the popula-
tion and in blood donors was also shown in the study
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of a specific immune response, where the severity
of the Thl response in patients with OHB was sig-
nificantly higher than in patients with symptomatic
CHBY in the phase of inactive HBV carrier [14, 50].

The purpose of this paper is to study the peculia-
rities of the genetic structure of OHB in blood donors
in Astana, Kazakhstan.

Materials and methods

The work used 500 samples of donor blood plas-
ma, obtained in 2012 from residents of Kazakhstan,
Astana. A sample of blood from each donation was
examined for the markers of four blood-borne infec-
tions: HIV (p24 HIV-1 antigen and anti-HIV-1/2
antibodies), HBV (HBV surface antigen, HBsAg),
HCYV (anti-HCYV antibodies); syphilis (class M and G
anti-Treponema pallidum antibodies).

Primary detection of HBV was carried out by
isolating nucleic acids (NK) from the blood plasma
using the «<AmplePrime Ribo-prep» commercial kit
(FBIS CRIE, Moscow). For all samples, prelimi-
nary concentration of virus particles was carried out
by ultracentrifugation of blood plasma for 1 hour at
24 000g, +4°C. Analysis of the presence of the virus
was carried out by polymerase chain reaction (PCR)
with hybridization-fluorescent detection in real time
mode using the «AmpliSens® HBV-FL» commercial
kit (FBIS CRIE, Moscow).

Later, a technique developed in the St. Petersburg
Pasteur Institute was used to detect HBV in bio-
logical material with low viral load. The following
composition of the amplification mixture for PCR
was generally used: 15 pM of each oligoprimers,
1.0 mM of each nucleoside triphosphate, 6.7 mM
MgCl,, 1 unit of recombinant Tag DNA polymer-
ase (Fermentas), buffer for Taq DNA polymerase
(750 mM Tris-HCI, (pH 8.8), 200 mM (NH4) 2S0,,
0.1% (v/v) Tween 20), 10% DMSO, 1 pg matrix,
water without nucleases to a final volume of 25 pl.
Amplification in general was carried out under
the following conditions: after denaturation at 95°C
for 5 min, 30—40 amplification cycles were set in the
mode: 95°C — 20—40 sec, 55—65°C — 20—30 sec,
72°C — 30—90 sec; then the final elongation at
72°C — 5 min. The quality of the PCR was deter-
mined visually in a 2% agarose gel (120 V, 40 min,
IXTBE) stained with ethidium bromide. Specific
primers (Syntol, Russia) were used for the amplifica-
tion and sequencing reaction, the sequence of which
was taken from literary sources and were also selected
using the NCBI/Primer-BLAST program according
to generally accepted recommendations. Overlap-
ping primer pairs were used, jointly flanking 1475
base pairs (bp) fragment, including the recommen-
ded for HBV genotyping the 1169 bp Pre-S1/Pre-
S2/S area of 2848—3182...1—835 nucleotides, accor-
ding to the Mart-B47 isolate (HE974377.1) presented
in the international GenBank database [16].

The sequencing reaction was carried out accor-
ding to the instructions to the reagent kit ABI
PRISM® BigDye™ Terminator v3.1. (Applied Bio-
systems, USA), in triplicate, on forward and reverse
primers. The reaction mixture for the sequencing re-
action comprised: ABI PRISM® BigDye™ Termina-
tor v3.1 Kit 4 pl, primer for sequencing 3.0 pl (con-
centration of 1.6 pmol/ul), purified amplification
product (volume depended on concentration), deio-
nized water to a final volume of the mixture of 20 pl.
The reaction was performed on a BIO-RAD CFX96
thermocycler in the mode of 25 amplification cycles
were set at 96°C for 10 sec, at 50°C for 5 sec, and at
60°C for 4 min.

Primary amplification and sequencing reactions
products were purified according to the following
procedure: a mixture of 2 pl of 3M sodium acetate,
2ulof0.125 M EDTA and 1 pl of glycogen were added
to 20 ul of the amplification product and incubated at
room temperature in the presence of a cooled 96%
ethyl alcohol for 15 min. Centrifuged at 14 000 rpm,
4°C for 15 min. The supernatant was removed and
the precipitate was washed twice with chilled 70%
ethyl alcohol, repeating the cold centrifugation pro-
cedure. The washed residue was dried.

A purified fragment of sufficient concentration
was used for setting up sequencing reactions.

To analyze the product of the sequencing reaction,
the purified residue was denatured in formamide and
placed in the ABI Prism 3500 genetic analyzer (Ap-
plied Biosystems, USA).

The initial analysis of the fragments obtained du-
ring the sequencing was performed using the NCBI
Blast program in comparison with the nucleotide se-
quences presented in the international GenBank da-
tabase. Alignment of nucleotide sequences was car-
ried outinthe MEGA 7.0 program using the ClustalW
algorithm [45]. Since for all the regions of viral hepa-
titis selected for sequencing, a high evolution rate
is shown, for the construction of phylogenetic trees
and subsequent phylogenetic analysis, considered
the distances between sequences by the Neighbor-
joining method, which allows the optimization of the
tree in accordance with the criterion of “balanced
minimum evolution”, and bootstrap analysis for 500
repetitions was carried out in order to evaluate the re-
liability of the constructed trees [26].

Results and discussion

In Kazakhstan, in 2007, according to WHO,
the incidence of hepatitis B exceeded 8%, and anti-
bodies to HBcor were found in 30% of the population
[32]. To date, the epidemiological situation of viral
hepatitis remains tense. While in Central Kazakh-
stan the incidence of OHB was significantly reduced
[7], in South Kazakhstan there was a tendency of in-
creased incidence of chronic viral hepatitis, first de-
tected [5].
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In our study, in the group of HBsAg-negative
blood donors, HBV DNA could not be detected using
the «AmpliSens® HBV-FL» commercial kit (FBIS
CRIE, Moscow). Using our method of detecting
HBYV DNA at low viral load, HBV was detected in 47
(9.4%) donors. With further sequencing of the samp-
les, their genetic individuality was shown, which was
confirmed by the diversity between the nucleotide
sequences, which additionally indicates the validity
of the detected cases of OHB in blood donors.

It is known, depending on a number of factors
(transferred diseases, operations, vaccinations, in-
creased ALAT activity, etc.), a person may be not
allowed to give blood temporarily (temporary with-
drawal from donation) or permanently (permanent
withdrawal from donation). Among donors who had
HBV DNA detected, there were 14.9% who per-
formed blood or plasma donation once, including
two withdrawal cases; 19.1% who performed blood or
plasma donation twice, no withdrawal cases; 38.3%,
who performed blood or plasma donation 3—7 times,
4 withdrawal cases, two of which are associated with
an elevated level of ALAT; 27.7% who performed
blood or plasma donation more than 10 times (12—
117 times), all donors except one had withdrawal
cases 1 to 9 times, while two donors had 1 withdrawal
case, associated with the HBsAg repeated analysis,
in seven donors, one or more withdrawal cases were
associated with elevated ALAT levels.

Serological markers were detected in 6 (12.7%)
patients with HBV DNA, 4 (8.5%) cases with de-
tected HBcor IgG antibodies, 2 (4.2%) cases with
detected HBcor 1gG and HBe IgG antibodies. Thus,
in 41 (87.3%) of the blood donor, OHB was in seron-
egative form.

For all the samples identified, a nucleotide se-
quence of Pre-S1/Pre-S2/S area of adequate quali-
ty, suitable for further analysis, was obtained. For all
samples, the genotype and subgenotype of the virus
were determined. Based on the phylogenetic analy-
sis of 47 isolates, it was shown that HBV of geno-
type D (95.75%) prevails in the examined group and
only two patients with HBV genotype A (4.25%) are
represented. Among the patients with HBV geno-
type D, the highest frequency was found in the sub-
genotype D1 (48.9%) in comparison with the sub-
genotypes D2 (17.8%) and D3 (33.3%). Thus, among
the 47 samples of OHB in HBsAg-negative blood
donors were subgenotypes of HBV in the follow-
ing ratios: D1 — 46.8%, D2 — 17.05%, D3 — 31.9%,
A2 — 4.25%, respectively. The intra-group percent-
age of nucleotide identity among blood donors with
HBYV subgenotypes D1, D2 and D3 was 98.05+0.7%,
99.1+£0.35% and 98.9%£0.45%, respectively. Phylo-
genetic relationships between the studied isolates
of OHB obtained from blood donors from the Re-
public of Kazakhstan and reference sequences from
the international GenBank database are presented
in Figure.

It is known that in most of the territory of the for-
mer USSR and in the countries of the Baltic region,
HBYV subgenotype D2 prevails, the subgenotypes
A2 and D3 [46] are present, while for the countries
of Central Asia the distribution of the HBV subgeno-
types shifts towards the predominance of the sub-
genotype DI1. Thus, the high occurrence of the sub-
genotype D1 corresponds to the previously obtained
data on the molecular genetic characteristics of HBV
in Central Asia, however, the increased incidence
of HBV D2 and D3 is noteworthy.

According to the presented dendrogram, among
the isolates DI there are two subclasses of HBV cir-
culating, most likely, in the territory of the Republic
of Kazakhstan, as well as several independent isolates
similar in nucleotide sequences with those previously
described. Among the D2 isolates, one HBV subcluster
and also several independent isolates are determined.
Among HBV D3, it is evident that there is a division into
two subclusters, which have a high similarity with those
previously described in Europe. Thus, HBV in the sub-
groups represented, apparently, has several independent
sources of infection. The high similarity of isolates with
the samples from different countries described in the
international database is, apparently, the confirmation
of numerous independent importations of the virus into
the country, including during large migration waves.
The identification of subclusters, which have much less
similarity to the isolates previously deposited in the da-
tabase, indicates an independent homologous evolution
of HBV in the region.

In the group of blood donors we examined, there
were more men than women — 76.8 and 23.2%, re-
spectively. In the analysis of the occurrence of HBV
in the group, there were no significant differences (p =
0.3652), depending on gender, but there was a trend
towards more frequent infection of men (10.1%) than
women (6.9%). In the analysis of the distribution
of HBV subgenotypes by gender, the subgenotype DI
(75%) prevailed in women compared to D2 and D3
(12.5%); men also had a more frequent subgenotype
D1 (41.1%) compared to D2 (17.9%), D3 (35.9%) and
A2 (5.1%), but no significant differences were found
between the groups. Nevertheless, there is a trend to-
wards a high incidence of the subgenotype D3 in men
in this group. The average age in the group of blood
donors we examined was 30.519.8 years. The average
age of donors with detected HBV DNA was 28.2+8.8
years, with the number of donors with OHB less than
20 y.o0. being 8.5%, at the age of 20—30 years — 55.3%,
at the age of 30—40 years — 23.4%, 40+ years —
12.8%. Thus, among the donors of blood with OHB
alarge proportion of detected HBV (78.7%) fell on the
age group with high sexual activity. Differences in the
distribution of HBV subgenotypes, depending on the
age of the patient, have not been revealed.

Earlier, we reported on the analysis of genetic
variants of HBV in HBsAg-positive primary donors
in the Republic of Kazakhstan. HBV subgenotype
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Figure. Dendrogram characterizing the phylogenetic relationships of HBV isolates obtained from blood
donors from the Republic of Kazakhstan, in comparison with the reference sequences presented

in the international GenBank database

D1 (85.2%) prevailed compared to HBV subgenotype
D2 (3.7%) and subgenotype D3 (7.4%), one sample
revealed an HBV genotype A subgenotype Al (3.7%)
[3]. Using a comparative analysis, the distribution
of HBV subgenotypes in the group with OHB and
in the symptomatic form of the disease in donors
in the Republic of Kazakhstan significantly dif-
fered — y?> = 14.027 at p = 0.0072, d; = 4. The inci-
dence of HBV D3 with OHB (31.9%) was significantly
higher than that of patients with a symptomatic form
(7.4%). At the same time, the relative risk of develop-
ment of occult form CHBYV in patients with the sub-
genotype D3 is significantly higher (RR = 1.572, CI:
1.179 — 2.096, p = 0.0208). It should be noted that
the data obtained on the distribution of HBV sub-

genotypes among patients with OHB also differ from
the distribution of HBV subgenotypes in the symp-
tomatic form of the disease in such nearby countries
of Central Asia as Uzbekistan (D1 = 80.95%, D2 =
4.75% D3 — 14.3%) and Kyrgyzstan (D1 — 68.75%,
D2 — 18.75%, D3 — 12.3%) |4, 6].

It can be assumed that the high incidence of HBV
D3 in HBsAg-negative blood donors is related to the
course of the disease, but it should be noted that
the prevalence of D3 isolates in Astana was, accord-
ing to the published data, rather high and amounted
to 20.4% [8]. We assume that the relatively high fre-
quency of occurrence of the subgenotypes D2 and D3
and the predominant detection of OHB in the sexu-
ally active age group are interrelated.
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An indirect confirmation of our assumption is the
work that showed the prevalence of HBV D2 and D3
in patients who recognized risky sexual behavior,
while a group of patients who claimed to have been
infected by surgery or blood transfusion shown many
subgenotypes. This may be due to the fact that pa-
tients who underwent surgery and blood transfusion
were exposed to several sources of infection [40].

The prevalence of OHB in different geographic
regions differs, but mainly correlates with prevalence
of the symptomatic HBV in the region. However,
the data on the study of blood donors, stem cells, and
organs for the presence of OHB are little and contra-
dictory. For example, among blood donors in Argen-
tina (n = 70 102), HBV was detected in only 0.06%
of the samples, of which only four were OHB [35].
In the Lao People’s Democratic Republic, the preva-
lence of OHB among HBsAg-negative blood donors
was 10.9% [23]. In Nigeria, the incidence of OHB
among blood donors reached 17% [35]. In the anal-
ysis of healthy stem cell donors from South Korea,
OHB was detected in 15.3%, which, like in the case
of asignificant occurrence of OHB in the population,
can be explained by the high prevalence of hepato-
tropic viruses in this geographic region [20]. In In-
donesia, occult HBV was detected in 8.1% of blood
donors [44]. In Iran, since the routine neonatal vac-
cination against HBV was adoption in 1993, the prev-
alence of the virus was about 1.7% [37]. Neverthe-
less, the general data vary depending on the methods
of virus definition, including the variety of commer-
cial kits for detecting HBsAg and HBV DNA, and
the reported prevalence of OHB, especially among
healthy blood donors, varies. For example, the prev-
alence of HBsAg in the Iranian population and
in blood donors is 2.6% and 0.4%, respectively, while
the prevalence of OHB among blood donors was esti-
mated to be slightly more than 4% [10, 42, 46].

Cnucok nutepatypbl/References

Data on the prevalence of OHB in the popula-
tion of the Republic of Kazakhstan could not be
found, but it can be assumed that with such a high
prevalence among blood donors, in the population,
the OHB can also be widely spread. When assess-
ing the HBV diversity using the material of the en-
tire surveyed group, including HBsAg-negative and
HBsAg-positive blood donors, the close genetic re-
lationship of the isolates of the symptomatic CHBV
and the OHB genotype D becomes evident, which
also indicates the prevalence of OHB in the region.

Conclusion

Detection of HBV DNA is a complex task for ef-
fective laboratory diagnosis of hepatitis, especially
where PCR is not accepted as one of the screen-
ing methods for detecting HBV, which is important
for highly endemic viral hepatitis regions.

The high incidence of OHB among HBsAg-neg-
ative blood donors is indicative not only of the wide-
spread prevalence of the occult form of the disease
course in the population and the failure to detect
HBYV of conventional HBsAg and HBV DNA as-
says in the peripheral blood using commercial kits,
but also the need to study the features of the immune
response with a given form of the disease course
of CHBV.

Despite the fact that the best international stand-
ards for screening donor blood for markers of trans-
fusion infections have been introduced in Kazakh-
stan, the systematic application of molecular phylo-
genetics in the analysis of OHB in blood donors can
contribute to an understanding of the epidemiology
of the infectious process, the identification of the
features of the spread and the role of “imported”
HBYV genotypes in the circulation of the virus in the
region.
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