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Introduction. The problem of transfusion safety in relation to parenteral viral hepatitis still remains relevant.
Viral hepatitis B (HB) remains the most common viral infection transmitted through transfusion procedures.
One of the natural phases of chronic hepatitis B (CHB) is occult hepatitis B infection (OBI), characterized by
an undetectable HBsAg (regardless of the other serological markers content) in the presence of hepatitis B
virus (HBV) DNA in the liver tissue and an extremely low, up to undetectable, level of viral load in the blood.
In the Republic of Guinea, as in most countries on the continent, the prevention of HBV transmission through
transfusion is still based on HBsAg serological testing of donors only. In this connection, OBI remains as a
potential threat to blood transfusion safety. Detection of HBV DNA is a reliable preventive measure against
transmission of the virus from donors with HBsAg-negative HBV infection, especially in highly endemic regions.
In this regard, the study was conducted to substantiate recommendations for improving blood safety against the
background of significant HBV prevalence in the Republic of Guinea.

The aim of the work was the evaluation of serological and molecular markers of HBV infection in blood donors in
the Republic of Guinea.

Material and methods. We examined 250 blood samples obtained from donors living in Conakry, Republic of
Guinea. Samples were tested for the presence of serological (surface antigen, HBsAg; antibodies (ABs) to surface
(anti-HBs 1gG) and core (anti-HBc IgG) antigens) and molecular (DNA) markers of HBV infection.

Results and discussion. The overall detection rate of hepatitis B markers was 83.2%; HBsAg was detected
in 16.4% of all individuals. The high incidence of HBsAg in men (19.55%) compared to women (8.45%) was
shown, the relative risk of HBV infection with the formation of HBsAg-positive chronic hepatitis B in males was also
significantly higher. The prevalence of the HBV DNA in the study group was 30.4%, the OBI cases accounted for
15.6%. The prevalence of this form of the disease was shown in donors aged 30—49 years (24.78%), in the group
of people younger than 30 years, the incidence was lower (8.73%), and at the age of over 50 years, OBI was not
detected. Based on the phylogenetic analysis of 76 virus isolates, it was shown that genotype E prevails in the
examined group (85.53%).

Cases of pathogen DNA detection occurred in HBsAg-negative blood donors in the presence of anti-HBs IgG (n=4),
as well as in the simultaneous presence of ABs anti-HBs IgG and anti-HBc IgG (n = 7). The viral load exceeded
200 IU/ml in OBl samples. Escape mutations were detected by sequencing in each OBI sample, contributing to the
virus escaping from diagnostic based on screening for HBsAg.

Conclusion. Assessment of the prevalence viral hepatitis B markers in blood donors, determination of genotypes
and clinically significant mutations of virus variants are necessary to ensure safe medical manipulations, control
and prevention of the spread of this infectious agent.
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PacnpocTtpaHeHHOCTb MapKepoB BUPYCHOro renartuta B
cpeaun foHopoB KpoBu B 'BMHenckon Pecnyo6nuke
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Beepnenue. MNpobnema TpaHcdy3noHHOW 6e30nacHOCTM B OTHOLUEHWW MapeHTeparnbHbIX BUPYCHbIX renatutoB
[0 HACTOSILLEro BPEMEHU COXPAHSIET CBOK aKkTyamnbHOCTb. BupycHbin renatut B (I'B) octaetcs Hambonee pac-
NPOCTPaAHEHHOW BUPYCHON MHpEeKUMen, nepeagaBaeMon npu TpaHcdy3nonorndyecknx maHmnynsaumsax. OgHom uns
€CTeCTBEHHbIX ha3 TeYeHMs XPOHMYECKoro BupycHoro renatuta B (XI'B) saBnsetcsa okkyneTHeI renatut (OkIB),
XapakTepuayloLwninca HegeTektupyemsiM yposHem HBSAQ (He3aBMCUMO OT COAepXXaHUs UHbIX CEepPOrormyecknx
mMapkepoB) npu Hanuuum OHK BB B TKaHW NeYeHn 1 KpariHe HU3KUM YPOBHEM BUPYCHOWM Harpy3ku B KPOBW BNIOTb
0o Heonpegensiemoro. B MBuHerickon Pecnybnuke, kak 1 B 60MbLUMHCTBE rocy4apCTB KOHTUHEHTA, NpodunakTuka
TpaHcdy3noHHon nepegayn BI'B nocpeacTBOM CKpMHUHIA AOHOPOB A0 CUX MOP OCHOBLIBAETCA HA M30NMPOBaH-
HOM ceporornyeckomM onpegeneHun HBsAg, B cBsan ¢ yem OkIMB coxpaHsaeTcsa B Ka4ecTBe NOTEeHUManbHON yrpo-
3bl Ansi reMoTpaHcdy3noHHon 6esonacHocTn. Onpenenexune OHK BB cnyXuT HagexxHo NpotunakTU4eckom me-
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poK NpoTUB Nepegadn Bupyca ot AoHopoB ¢ HBsAg-HeraTBHbIM B, 0COGEHHO B BbICOKOIHOEMUYHbBIX PErMOHAX.
B cBA3n ¢ 3TM Ans 060CHOBaHWS pekoMeHAaLumii No MoBbILLEHNI0 6e30NacHOCTM KPOBM Ha DOHE 3HaYUTENBHON
YacToTbl BCTpevaeMocTu BI'B Ha TeppuTopum BuHenckon Pecnybnvkn npoBegeHo HacTosiLee nccnegoBaHue.
Llenb paboTbl — oueHKa pacnpoCTpaHeHHOCTM CEPOSOrMYECKMX U MOMNEKYNSPHO-TEHETUYECKUX MapPKEPOB BUPYC-
Horo renatuta B ([B) y BoHopoB kpoBwu B [BuHerickon Pecnybnuke.

MaTepuan n metoabl. iccnegosarbl 250 06pa3LoB KpOBW, NOMyYeHHbIE OT 4OHOPOB, MPOXMUBAIOLLMX HA Teppu-
Topuu 1. KoHakpu (MBuHerickas Pecnybnuvka). B npobax onpegensanu Hannyne ceponorniyeckmx (MoBEpXHOCTHbIN
aHTureH — HBsAg; aHtutena (AT) k noBepxHocTHoMy (aHTU-HBs IgG) u aaepHomy (kopoBomy) (aHTn-HBC IgG)
aHTUreHam) n monekynspHo-rereTudeckux (JHK) mapkepoBs aToi nHekumn.

PesynbTathl U obcyxaeHune. BectpeyaemocTs mapkepos BupycHoro 'B coctaeuna 83,2%; HBsAg obHapyxeH
y 16,4% wnccnegyembix. YacToTa ero BbiSIBNEHUs okasanacb 6onee Bbicokow cpeaun MyxuunH (19,55%) no cpas-
HeHuto ¢ XeHwnHamu (8,45%), OTHOCUTENbHBIN PUCK MHPMLMPOBAHUS BUPYCOM C hopmmpoBaHnem HBsAg-no-
3UTUBHOW XPOHMYECKON (hOpMbl 3a00NeBaHns y nu1L, My>KCKOrO nofa Takke OOCTOBEPHO Bbile. 3HaYeHue pac-
npoctpaHeHHocTn [IHK Bo3byanTens B nccnegyemon rpynne coctasuno 30,4%; npu atom 15,6% npuxogutcsa Ha
OkIB. MNokasaHo npeobnagaHve AaHHOrO BapuaHTa TeYeHUst HAEKUMOHHOro npouecca y goHopos 30-49 net
(24,78%). Cpeaun nuy monoxe 30 net BcTpevaemoctb Okl'B okasanack Huxe (8,73%), a B Bo3pacTe ot 50 net n
cTapLue okkynesTtHas copma B He BbisiBrieHa. Ha ocHoBaHMM pmnoreHeTnyeckoro aHanmnsa 76 n3onaTos BMpyca
yCTaHOBMEHO NpeobnagaHue B uccrefoBaHHow rpynne reHotuna E (85,53%).

Cnyyawu BbisiBneHns AHK natoreHa umenun mecto y HBsAg-HeraTvBHbIX JOHOPOB KPOBY Npu Hanuymm AT aHTu-HBs
IgG (n = 4), a Takke Ha oHe ogHoBpeMeHHOoro npucytcTemsa aHTu-HBs IgG n antn-HBc IgG (n = 7). MNpwn aTom
nokasarernb BUpYCHOM Harpy3ku npesbiwan 200 ME/mn. B xoge cekBeHMPOBaHKSA B KaxxaoM o6pasue 06HapyKeHbl
escape-MyTaumu, CnocobCTBYOLLME YCKONb3aHNIo BUpYCa OT AUarHOCTMKM Npu CKprHUpoBaHun Ha HBsAg.
3akntoyeHue. OueHka pacnpocTpaHeHHOCTU MapkepoB B y JOHOPOB KpoBM, onpegeneHne reHoTUNoB U KIMHK-
YeCKM 3HaYMMbIX MyTaLMii BapnaHTOB BUpPYCa HeoOXoaMMbl s o6ecneveHns Gnonornyeckomn n TpaHcgy3MoHHON
6e30MacHOCTV NpU MEANUMHCKUX MaHUMYNALUSX, KOHTPOMNSA U NpeaoTBpaLleHns pacnpoCcTpaHeHUs OAaHHOIO WMH-
EKLMOHHOrOo areHTa.

KntoueBble cnoBa: supycHbil eenamum B (IB); okkynbmHbIl supycHbil 2enamum B (OkIB); supyc eenamuma
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Introduction

Parenteral viral hepatitis remains a significant threat
to transfusion safety. Viral hepatitis B (HB) is still the
most frequent transfusion-transmitted viral infection
[1]. Although the amount of transfused plasma or blood
components cannot be overlooked, the crucial role
in infection belongs to the total concentration of viral
particles received by the recipient from the donor, as
the minimum infectious dose of the HB virus (HBV,
Hepadnaviridae; Orthohepadnavirus: Hepatitis B virus)
is ~16 copies (3 IU/ml) of HBV DNA [2]. Therefore,
transfusion of blood components remains one of the
leading artificial routes of HBV transmission. Over the
last decades, the risk of such transmission of HBV has
been steadily reduced by the successive implementation
of measures aimed at safety of blood component therapy
in most of the countries. The measures contributing to
a lower risk of infection include recruitment of volunteer
donors, medical evaluation, laboratory screening tests
based on decreed indicators, and selection of donors
based on risk-behavior evaluation. Quality-assured
screening of donated blood samples is one of the ways to
reduce the risk of HBV transmission during donor blood
transfusion. The presence of this infectious agent in
serum can be detected using biochemical, histological,
and virological characteristics such as the activity
level of alanine aminotransferase (ALT), HBV induced
antibodies (ABs), and/or viral antigens and DNA.
However, most of the laboratories detect the presence
of infection in donors only by one serological marker,
the HBV surface antigen (HBsAg), which is clearly
not sufficient. Firstly, the infection cannot be detected
during the “seronegative window” period, which is ~59
days (on average, 45-50 days for most sensitive assays).
Secondly, one of the phases in the natural course of
chronic viral hepatitis B (CHB) is occult hepatitis
B infection (OBI) characterized by an undetectable
level of HBsAg (regardless of the presence of other
serological markers and their levels), while HBV DNA
is present in liver tissue, and by an extremely low or
even undetectable viral load in blood [3]. True OBI can
be classified as seronegative and seropositive. In the first
case, this form of infection can develop immediately
(primary infection) and gradually, losing serological
markers during the clinical course of the disease. In
seropositive OBI, the loss of HBsAg can either result
from the resolution of acute HB or represent a successive
stage of CHB progression [4]. The third reason for the
negative HBsAg test can include mutations associated
with conformational and hydrophobic changes within
and outside the major hydrophilic region (MHR) of
HBsAg, which is the main target for capture of antibodies
in commercial assays (the so-called false OBI) [1].

Considering the above, in some countries, donors’
screening for detection of HB serological markers has
been extended to include detection of anti-HBc IgG
ABs [5]. Unlike HBsAg, the latter can be present both in
CHB patients and during recovery from acute infection,
when HBsAg may not be detected. However, test systems
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for detection of HB serological markers were initially
intended for examination of patients with suspected
diseases rather than for donor screening; they can generate
false-positive results, as their sensitivity is frequently
higher than their specificity, and false reactivity rates can
range from 16 to 75% [1, 5]. In addition, anti-HBc IgG
tests cannot detect infection during the ‘“‘seronegative
window” period, while the strategy of donor screening
for anti-HBc IgG cannot be used in regions with high
HBV prevalence, as it may lead to an unacceptably
increased loss of potential blood donors. Nevertheless,
tests for anti-HBc IgG can still be significant in screening
algorithms due to the reduced residual risk of infection.

To detect infected blood donors, some countries
practice mandatory tests for presence of HBV DNA [5].
As mentioned above, OBI is characterized by very low
(frequently undetectable) viral loads; therefore, tests are
associated with difficulties. The problem was resolved by
providing recommendations for using both commercial
kits and laboratory-developed oligonucleotide arrays for
virus detection by the nested polymerase chain reaction
(PCR) [3, 6].

In most cases, OBI is asymptomatic, demonstrating
no clinical manifestations or morphological changes for
several years [7]. The worldwide OBI prevalence varies
across regions, and, generally, its rates tend to increase
with the percentage of HBsAg-positive CHB patients. In
countries of Africa, HBV is extremely common; therefore,
the prevalence of the occult form of CHB infection is also
potentially high. For example, the OBI prevalence among
urban population in African countries can reach 30%,
according to some data [8]. In the Republic of Guinea as
well as in most of the countries of the continent, donor-
screening for prevention of transfusion-transmitted HBV
infection is still limited to isolated serological detection
of HBsAg [9, 10]. As a result, OBI remains a potential
threat to blood transfusion safety.

Detection of HBV DNA in blood donors can be
challenging for low-income countries such as the Republic
of Guinea due to expensive diagnostic tests, limited
availability of materials and equipment, shortage of
qualified personnel. Although through international efforts
aimed to end the epidemic of Ebola virus disease, also
known as Ebola hemorrhagic fever (EBHF) (Filoviridae:
Ebolavirus: Zaire ebolavirus) in 2014-2016, the country
received hospitals, equipped diagnostic laboratories,
and trained personnel, molecular and genetic methods
are still not used in blood donor screening for parenteral
hepatitis and human immunodeficiency virus (HIV)
(Retroviridae: Orthoretrovirinae; Lentivirus: Human
immunodeficiency virus). Partially, it can be explained by
the fact that most of the aforesaid resources are employed
in detection of pathogens causing especially dangerous
infections [11]. Nevertheless, HBV DNA detection is
a reliable preventive tool against transmission of the
virus from donors with HBsAg-negative HB, especially
in highly endemic regions. This study was performed to
buttress recommendations for blood safety improvement,
considering high prevalence rates of HBV in the Republic
of Guinea.
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The aim of the study was to assess the prevalence of
serological and molecular markers of the HBV infection
among blood donors in the Republic of Guinea.

Material and methods

The study was performed using plasma samples collect-
ed in 2019 from 250 volunteer donors living in Conakry
(the Republic of Guinea). The laboratory tests were per-
formed at the Russian-Guinean Scientific and Research
Center of Epidemiology and Infection Disease Preven-
tion of the Institute of Applied Biological Research of
Guinea (IRBAG) in the Kindia prefecture. This study was
approved by the National Ethics Committee of the Min-
istry of Health of the Republic of Guinea (Approval No.
129/CNERS/16 of August 31, 2015). All the participants
provided their written informed consent to participation
in the study.

Patients were tested for serological markers of paren-
teral viral hepatitis using the enzyme immunoassay (EIA)
for qualitative detection of HBsAg, anti-HBs IgG, and
anti-HBc IgG Abs with commercial DS-EIA-HBsAg,
DS-EIA-ANTI-HBsAg, DS-EIA-ANTI-HBc assays (Di-
agnostic Systems RPC, Russia) and Vektohep B-HBs-an-
tigen, VektoHBsAg-antibodies, HepaBest anti-HBc-IgG
kits (Vector-Best JSC, Russia) according to manufacturer
instructions.

Genetic markers of the HBV infection were detect-
ed using real-time PCR with fluorescent hybridization
probes and a commercial AmpliSens HBV-FL kit (Cen-
tral Research Institute of Epidemiology, Russia) in accor-
dance with manufacturer instructions as well as the tech-
nique developed at the Pasteur Institute of Epidemiology
and Microbiology (St. Petersburg) for detection of HBV
DNA in biological material at low viral loads, including
HBsAg-negative HB or OBI cases [6].

To identify genotypes of the virus, the nested PCR
with the sequencing was performed. We used over-
lapping pairs of primers flanking a 1475 bp long frag-
ment, which included an HBs Pre-S1/Pre-S2/S region,
which was 1169 bp long (region 2848-3182...1-835
nucleotide positions), according to the Mart-B47 isolate
(HE974377.1) in the international GenBank database
(HE974377.1) [12].

The statistical analysis of the data was performed us-
ing MS Excel professional plus 2013 (Microsoft) soft-
ware, Prizm v5.0 (GraphPad Software Inc.). The margin
of error was represented by the “exact” Clopper—Pearson
interval. The results were shown, including the 95% con-
fidence interval (CI). To measure the significance of the
differences in quantitative variables received from pair-
wise comparison, we used (depending on the sample pat-
tern) Fisher’s exact test or Yates’ chi-square test (¢’ ).
The probability value p < 0.05 was set as the significance
threshold.

Results and discussion

Theageoftheexamined groupranged from 18to 72 years.
The proportion of male blood donors was 2.5 times as
high as that of the female donors: 71.6 and 28.4% (95%
CI: 65.58-77.1), respectively. The first stage of the study
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included a gender-age analysis of blood donors, whose
samples were collected to identify and detect HB markers
(Figure).

The total prevalence of serological markers in the ex-
amined samples was 83.2% (95% CI. 77.98-87.62),
however, HBsAg was detected only in 16.4% (95%
CI: 12.03-21.58) of the individuals. The prevalence da-
ta for HB markers in the examined group are shown in
Table 1.

The high prevalence of HB serological markers in the
examined group implies that most of the group partic-
ipants were exposed to the virus; the prevalence is con-
sistent with the data on the pathogen prevalence in Africa.
For example, in Guinea-Bissau, the exposure to HBV was
confirmed in 91.9% blood donors [13]. The rate of pos-
itive detection of HBsAg was 15% in first-time donors
in the Republic of Guinea in the 1999-2000 studies [9].
The results of this study confirm that HB is still a serious
concern for the region’s healthcare, and they are basical-
ly consistent with the data on marker prevalence among
blood donors in West Africa [13, 14], showing the preva-
lence of 16.4%. The high prevalence of this antigen in the
examined group can apparently be explained by the fact
that first-time donors accounted for a significant propor-
tion of the examined individuals (64.8%; 95% CI: 58.53—
70.71), who frequently donate blood in countries of Af-
rica to receive remuneration, being also interested in free
tests for HIV, syphilis, and parenteral viral hepatitis. It
has been found that the number of HBsAg-positive do-
nations as compared to HBsAg-negative donations is
significantly higher among first-time and/or replacement
donors than among non-remunerated volunteer donors,
who demonstrate significantly lower prevalence of viral
markers [14]. Considering this, transfusion safety can be
increased through attracting volunteer non-remunerated
donors to blood donation on a routine basis, as regular
donors.

The gender-based analysis of HBsAg prevalence in the
group showed that this marker was detected more fre-
quently among male participants (19.55%) than among
female participants (8.45%), while the relative risk (RR)
of infection and developing a HBsAg-positive form of
CHB is significantly higher among males than among fe-
males (RR =2.314; 95% CI: 1.018-5.251; p = 0.0369).

In the donor group, a total of 53.2% (95% CI: 46.81—
59.51) cases of the anti-HBc IgG presence were detected,
out of them 45.11% (24% of the total number) were char-
acterized by the concurrent presence of anti-HBs IgG.
This fact demonstrates that 24% of the donors were ex-
posed to the virus, recovered, and retained detectable lev-
els of neutralizing ABs after the natural infection. In the
Republic of Ghana, which is highly endemic for HB, an-
ti-HBs IgG ABs were detected in 24.5% of anti-HBc-re-
active donors [15]. The detection of some donors with an-
ti-HBs IgG, who informed about their absent vaccination
against HB, is of great significance.

Special attention should be given to the cases char-
acterized by isolated anti-HBc IgG, as there are several
possible explanations of this serological profile: 1) late
recovery from acute hepatitis B, when HBsAg is not de-
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Fig. Gender-age structure of the examined blood donors.

Note. The following designations are given: m, male, f, female.
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Table 1. Distribution of the hepatitis B serological markers (HBsAg, anti-HBc¢ IgG, anti-HBs IgG) in the examined group and among

seropositive individuals

Tabauna 1. Pacnpenesienue ceposiornueckux mapkepon renaruta B (HBsAg, antu-HBc IgG, antu-HBs IgG) B o0ciienoBanHoii rpynmne

M CPeIy CepOnO3UTUBHBIX JIHIY

Number of surveyed individuals
(proportion in percentage)
n=250

Revealed serological markers
in blood serum
BBISIBICHHBIC CEPOIOTHYCCKIE

MapKeEpPhI B CBIBOPOTKE KPOBU
Piep POTEE Kp n=250

Yucrno 06cieJoBaHHBIX JHIT (10J1s B IPOLICHTAX)

Proportion of seropositive donors out of the number
of individuals with hepatitis B serological markers (in percentage)
n=208
J1o151 CepOIO3UTUBHBIX JOHOPOB OT YHCIIA JIUIL
C CepOoJIOrMYEeCKUMH MapKepamu remnaruta B (B nmpoueHTax)

n=208
HBsAg 41 (16.40) 19.71%
HBs IgG 34 (13.60) 16.35%
HBc IgG 73 (29.20) 35.10%
HBc IgG + HBs IgG 60 (24.00) 28.85%
Seronegative individuals 42 (16.80) B

CepoHeraTiBHbIE JIUIIA

tected, though the low level of HBV DNA can be pre-
served for a short while; 2) CHB with present anti-HBc
IgG at the HBsAg concentration below the limit of detec-
tion of the applicable diagnostic assays; 3) infection with
the virus carrying mutations leading to low levels of rep-
lication and/or to changed HBsAg epitopes, which cannot
be detected by test systems used in healthcare practices.
Thus, blood donors with anti-HBc IgG being the only se-
rological marker can have true and false OBI.

As a rule, the literature describing OBI prevalence in
different populations provides data on specific ethnic
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groups or groups of people at increased risk of infection,
which for some reason attracted attention of researchers.
In addition, the variability of this parameter depends on
the employed screening diagnostic techniques and their
sensitivity as well as on analyzed characteristics of the
studied cohort. For example, in risk groups (HIV or
HCV-infected (the hepatitis C virus, Flaviviridae: Hepa-
civirus: Hepacivirus C), injection drug users, etc.), the
OBI prevalence is much higher. Despite the controversial
data on its prevalence in populations of healthy individ-
uals, the studies of specific immunity showed that the re-
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action intensity of T helper 1 (Th1) cells contributing to
development of a cell-mediated immune response mainly
by activating macrophages was much higher in OBI pa-
tients than in those with HBsAg-positive CHB [16, 17].
The OBI reactivation can be accompanied by increased
replication of the virus in patients taking immunosup-
pressive agents and in HIV-positive patients undergoing
long-lasting antiretroviral therapy; this can lead to devel-
opment of fulminant hepatitis and a fatal outcome. The
risk of reactivation ranges from 21 to 67% [18]. The OBI
can lead to faster progression of liver fibrosis, develop-
ment of cirrhosis and hepatocellular carcinoma at low
viral loads [3, 7].

In the Republic of Guinea, the OBI data studied for
HIV-infected patients show that the prevalence rate
reached 45.16% in the above group [19]. The preva-
lence of HBsAg-negative HB among pregnant women
was 9.84% [20].

In this study, the presence of HBV DNA was recorded
in 90.24% (14.8% of the total number of the examined)
of HBsAg-positive individuals and in 18.66% (15.6%)
of HBsAg-negative individuals, respectively. The preva-
lence of HBV DNA among blood donors was 30.4% (95%
CI: 24.76-36.51), the OBI cases accounted for 15.6%
(95% CI: 11.33-20.7). The OBI prevalence among blood
donors in the Republic of Guinea is basically consistent
with the data on countries of West Africa, where the de-
tection rate for OBI was estimated at 4.6—17.0%, reach-
ing 32% in some cohorts of HBsAg-negative donors [21].
The variation of data provided by different studies can be
explained by differences in the employed methods and
strategies for analyzed samplings [22]. In this study, the
tests for viral DNA were performed individually in each
sample; diagnostic methods using mini-pools, which may
include only 2-3 samples, can affect the sensitivity of the
tests due to the dilution effect caused by sample pooling.
The low viral loads (<20 IU/ml) observed in most of the
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detected cases confirm that donors with true OBI were
infected with replication-competent viruses, where the
replication activity and genes’ expression were inhibited.

Note that the detection rate for infection markers among
blood donors in rural areas can be higher than the HBV
detection rate in Conakry. It can be explained, firstly, by
the limited availability of medical services, including
diagnostic resources, in rural communities compared to
cities; secondly, by the significantly lower literacy rate
among rural residents who may have difficulty under-
standing information about transmission paths of patho-
gens [8].

The age distribution of blood donors with OBI was
similar to those observed among comparable populations
in countries of the South African Region in 1995-2005.
OBI was detected primarily among individuals aged 30—
49 years (24.78%; 95% CI: 17.14-33.78), while among
individuals under 30 years, its detection rate was signific-
antly lower (8.73%; 95% CI: 4.44-15.08; ¥* = 11.236,
p =0.0008, df (degrees of freedom) = 1); among individ-
uals over 50 years old, OBI was not detected in any of
the examined. The fact that OBI occurs at a younger age
can be explained by the specific natural course and trans-
mission of infection in sub-Saharan Africa rather than by
a certain genotype HBV typical of the region. This spe-
cific transmission implies the vertical transmission of the
virus as the principal route of infection in small children.

The results of distribution of HBV DNA and serolog-
ical markers of the infection among HBsAg-negative
blood donors are presented in Table 2.

The obtained results lead to conclusion that the isolated
screening of donor blood for HBsAg is not sufficient to
eliminate the risk of transfusion-transmitted HB V-infec-
tion in the Republic of Guinea. Donation tests aimed at
detection of viral DNA reduce this risk by detecting OBI
and acute infections during the “serological window” pe-
riod [22]. When there are no tests for anti-HBc IgG and

Table 2. Hepatitis B virus DNA and serological markers (anti-HBc IgG, anti-HBs IgG) distribution in the HBsAg-negative and in the general

groups

Taéauua 2. Pacnpenenenue THK BI'B u ceposioruyeckux mapkepos BupycHoro renaruta B (antu-HBc IgG, antu-HBs IgG)

cpean HBSAg-HeraTHBHBIX J0HOPOB KPOBH U B 00111eii rpymnmne

Revealed HBV DNA and serological markers
in blood serum
BrIsiBICHHBIE CEPONIOTHUECKUE MapKepPhI
n JIHK BI'B B rua3me kpoBu

Number of HBsAg-negative donors examined
(proportion of individuals with hepatitis B
serological markers, in percentage)
n=209
Yncno obenenoBanabix HBsAg-HeraTHBHBIX
JIOHOPOB (JI0JIsI OT JIUIL C CEPOTOTHIECKHMH

Proportion of the total number of surveyed
individuals (in percentage)
n=250
Jlosst oT 00I1Iero yrcia 00CIe0BaHHbIX JIUI]
(B mporieHTax)

MapkepaMH renarura B, B mporeHrax) n=250

n=209
HDs 156 + JHK BTG 40191 Leo
HBe [5G + K BB 21(1005) 840
HBC 12G + HBs [5G + ZIHK BT, 7(39) 250
Seronegative individuals with HBV DNA presence 7(3.35) 580

CeponerarusHsle nuia ¢ Hannanem JJHK BI'B
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HBV DNA, any blood transfusion practices are associat-
ed with the risk that infection from donors with an occult
form of the disease can be transmitted to recipients [9].

With the transfusion practices demonstrating a clear
trend of successive implementation of safety measures,
along with the adopted measures aimed at risk-free trans-
fusion, the respective costs and economic effectiveness
are increasingly taking the central place in discussions. In
the meantime, in regions highly endemic for HB, any addi-
tional donation tests limited to detection of anti-HBc IgG,
without concurrent detection of viral DNA, may result
in a significant shortage of blood components and prod-
ucts. A solution can be offered by concurrent screening
for anti-HBs IgG, as their presence at levels >100 [U/ml
in anti-HBc IgG-positive donor media is usually seen as
safe in transfusion terms.

In addition, we have identified virus genotypes and
sub-genotypes for all samples. The phylogenetic analy-
sis of 76 HBV isolates showed that the examined group
was characterized by the prevalence of virus genotype E
(85.53%) compared to sub-genotype A3 of genotype A
(11.84%) and sub-genotype D2 of genotype D (2.63%).
In 2006, in the Republic of Guinea, the distribution of
virus genotypes among blood donors also demonstrated
the prevalence of genotype E (95.1%) as compared to A3
(1%) and A/E recombinants (4-7%) [23].

Note that in the Republic of Guinea, the distribution of
HBYV genetic variants among blood donors differs from
the distribution among HIV-infected individuals, who
were characterized by prevalence of genotype E HBV
(47.36%) compared to D1 —21.05%, D2 — 15.78%, D3 —
10.52%, and A2 — 5.26%, though did not have sub-geno-
type A3 (x> =29.739, p <0.0001, df = 2) [19].

The detection of viral DNA in HBsAg-negative blood
donors having anti-HBs IgG ABs (n = 4) as well as an-
ti-HBs IgG and anti-HBc IgG ABs (n = 7) is of special
interest, being typical of convalescents and indicating
the developed protective immunity. In all these cases,
the viral load exceeded 200 IU/ml, meaning that all
the 11 patients were diagnosed with false OBI. This re-
sult can be caused by point mutations in the a-determi-
nant located in the MHR region of the HBV S protein.
These mutation-induced changes can cause changes in
the immune epitope; they can affect antigenicity, immu-
nogenicity, secretion, and/or expression of HBsAg, and
can decrease or completely inhibit replication and/or se-
cretion of the virion, having an adverse effect on HBsAg
and thus making the detection of the above marker inef-
ficient. For these isolates, we performed virus whole-ge-
nome sequencing, following the procedure described
above [24]. The obtained nucleotide sequences were
deposited to the international GenBank database under
numbers MZ962189-MZ962199. All samples belong to
genotype E; in each case, we detected mutations assoc-
iated with HBsAg-negative CHB (Y100C, M103I) and/
or escape mutations located in the MHR region of the S
gene, which contributed to virus escape from detection
when screened for HBsAg (L1151/E, T127P, Q129H/R,
M133I/A/F, C137Y, K141E, D144E, G145A/R, C147T,
R149A/D). The above mutations can explain the na-
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ture of the OBI cases observed in our study. The same
mutation-induced changes were observed when false
OBI was identified in HBsAg-negative blood donors in
Burkina Faso [21]. The presence of HVB genetic vari-
ants with escape mutations is of major clinical signif-
icance, as the latter can contribute to HB reactivation
even in patients with anti-HBs IgG.

The further plans include the analysis as well as mo-
lecular and genetic characterization of all HBV variants
detected in the group of blood donors.

Conclusion

Thus, the blood donors in Conakry demonstrated
high prevalence of viral HB, including its occult form.
The analysis of the virus genome structure, which was
performed during the donor blood screening, proves
that tests should be aimed not only at HBsAg, but also
at anti-HBc IgG and HBV DNA to reduce the risk of
virus transmission to recipients from donors with OBI.
Countries, which are highly endemic for HB, should
assess effectiveness and economic feasibility of high-tech
screening of blood donors, using the information about
resources of the national healthcare and epidemiological
data. All the above leads to conclusion that further studies
are required for more accurate assessment of HBV
prevalence among first-time and regular blood donors,
for identification of genotypes and clinically significant
mutations of virus variants circulating in the region.
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