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DETECTION OF ANTIBODIES
TO THE HEPATITIS B VIRUS CORE 
ANTIGEN IN DONORS OF YAKUTIA AS A 
METHOD OF ENHANCING VIRAL SAFETY

The article presents the results of the study on antibodies to the hepatitis B virus core antigen 
(anti-HBcore) among donors of the Republican Blood Transfusion Station during the period of 
2021–2024. The purpose of this study is to determine the most effective method of identification 
and exclusion from blood donation of individuals with latent infection and past hepatitis B virus 
infection. In addition, the article reviews virus-safe blood components procurement, reduction of 
discarded blood and minimization  the risk of post-transfusion complications during hematrans-
fusions.

Throughout the study period, the overall detection rate of anti-HBcore was 26.3%, with no 
statistically significant gender-based difference (25.3% in men vs. 28.2% in women; p = 0.912). 
Donor age appeared to be one of the main factors influencing anti-HBcore prevalence. The find-
ings indicate that routine anti-HBcore testing at every donation made by the age group of over 
30-35 years old is recommended. 
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Introduction. An essential prerequi-
site of hemotransfusion therapy is the as-
surance of the infectious safety of blood 
and its components [7, 10, 13]. At pres-
ent, in Russia, the cases of HIV, hepatitis 
B virus (HBV), or hepatitis C virus (HCV) 
transmission to recipients are not being 
registered [8,12]. This is largely due to 
continuous monitoring of all stages of 
the process, thorough and attentive do-
nor selection, proper blood testing, and 
pathogen inactivation. According to offi-

cial data, in 2020, out of 1,205,295 do-
nors in Russia, more than 9,000 cases 
of infections were detected: HIV (9.4%), 
HBV (18.8%), HCV (37.8%), and syphilis 
(37.3%) [3, 4].

The prevalence of chronic HBV infec-
tion in the Republic of Sakha (Yakutia) 
remains consistently high and exceeds 
the average national level by 2.3 times. 
In 2024, 214 new cases of chronic HBV 
were reported in the republic, with an in-
cidence rate of 21.45 per 100,000 popu-
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lation (compared with 9.37 per 100,000 
in the Russian Federation) [6]. This fact 
underlines the persistent risk of HBV 
infection among recipients of allogene-
ic transfusions, despite the widespread 
use of highly sensitive laboratory testing 
methods of donor blood.

Ensuring viral safety in hematrans-
fusion practice requires comprehensive 
prevention of transfusion-transmitted in-
fections (TTIs) [8, 9]. Since 2021, man-
datory testing for anti-HBcore has been 
introduced in Russia in accordance with 
Order No. 1166n of the Ministry of Health 
of the Russian Federation, dated October 
28, 2020, “On the approval of the proce-
dure for donor medical examination and 
the list of medical contraindications (tem-
porary and permanent) for blood and/or 
blood component donation, as well as 
deferral periods in the presence of tem-
porary medical contraindications.”

High sensitivity and specificity of di-
agnostic tests, together with the expan-
sion of infectious marker screening, have 
significantly reduced the probability of 
transfusion-related HBV transmission 
[15]. Nevertheless, latent HBV infection 
(LHBV) in a donor, if blood or compo-
nents are collected and subsequently 
transfused, may result in the develop-
ment of clinical hepatitis in the recipi-
ent [14]. Standard donor screening can 
fail to detect HBV during the serological 
“window period,” in cases of “wild-type” 
virus with suppressed replication, gene 
expression or in infection with mutant 
HBV strains, which are undetectable by 
reagents [11, 14].

The introduction of PCR testing for 
HBV DNA has shown that this marker 
is detectable only in a small proportion 
of HBsAg-negative donors worldwide. 
The detection of virus DNA depends 
on regional infection prevalence. Do-
nors with LHBV and mutant HBV strains 
can only be identified through anti-HB-
core testing, about 50% of whom also 
test positive for anti-HBs [5]. Therefore, 
blood screening for anti-HBcore is nec-
essary to ensure transfusion safety. Fol-
lowing the implementation of this new 
approach, no proven cases of trans-
fusion-related HBV transmission have 
been recorded [11].

Thus, continuous research and devel-
opment of methods for detecting anti-HB-
core in donors remains highly relevant 
[11, 2].

Objective of the study: To assess 
the prevalence of anti-HBcore antibodies 
among donors in the Republic of Sakha 
(Yakutia).

Materials and methods. The study 
material comprised blood donations 

made at the Blood Transfusion Station of 
the Republic of Sakha (Yakutia) in 2021–
2024. In total, 59,456 donations were 
analysed, including 616 samples tested 
for anti-HBcore.The results interpretation 
included the analysis of the following: en-
zyme-linked immunosorbent assay (ELI-
SA), chemiluminescent immunoassay, 
Architect HBsAg Qualitative II, Architect 
Anti-HBc II Reagent Kit, and polymerase 
chain reaction (PCR). Statistical analysis 
was conducted using IBM SPSS Statis-
tics v26. Descriptive statistics and Pear-
son’s χ² test were applied, with signifi-
cance set at p < 0.05.

Results and discussion. During the 
study period of 2021 to 2024, 59,456 do-
nations were collected and presented by 
gender on Table 1. This gender analysis 
demonstrates that male donations are 
significant and represent 68,5% of the 
total amount of donations between 2021 
and 2024. 

Yakutia is distinguished by a predom-
inance of male donors (68.5%), com-
pared with the donors of other regions 
with the following male representation: 
Khabarovsk krai - 53.91%, Sakhalin 
Region - 55.93% and the Republic of 
Dagestan - 56.2.0% [5].

There were 616 blood donor samples 
collected with uncertain results from re-
curring immunological tests for hepatitis 
B virus markers, and this accounted for 
1.04% out of those 59,456 of total dona-
tions. All of them were included into the 
study to reveal the antibodies to hepati-
tis B core antigen. Male donations rep-
resented 64,3%, whilst female ones - 
35.7%, which differed significantly from 
the overall gender distribution of all dona-
tions (Table 2).

The analysis of the frequency of the 
antibodies to the hepatitis B virus core 
antigen (anti-HBcore) in donor samples 
revealed the following: in 2022 there was 
a remarkable difference between male 
donations (14.8%) and female donations 
(26.0%), and 17.6% and 22.2% respec-
tively in 2023 However, during the entire 
study period the overall detection rate of 
anti-HBcore was 26.3% (considering an-
ti-HBcore positive was detected in 162 
out of 616 blood samples), with no sta-
tistically significant gender-based differ-
ence (25.3% in men vs. 28.2% in women; 
p = 0.912) (Table 3). These numbers not 
only exceed the average across regions 
in the Far East Federal district, but also in 
the entire Russia [1, 5].

Table 1

Donation distribution by gender (absolute number in %)

Donor gender Year
2021 2022 2023 2024 Total

Male 9 737 (67) 10 073 (68.6) 10 288 (69.4) 10 659 (69.2) 40 757 (68.5)
Female 4 800 (33) 4 620 (31.4) 4 535 (30.6) 4 744 (30.8) 18 699 (31.5)
Total 14 537 14 693 14 823 15 403 59 456

Table 2

Table 3

Number of anti-HBcore tests by gender (absolute number in %)

Donor
gender

Year
Total

2021 2022 2023 2024
Male 27 (64.3) 81(61.8) 102 (61.8) 186 (66.9) 396 (64.3)

Female 15 (35.7) 50 (38.2) 63 (38.2) 92 (33.1) 220 (35.7)
Total 42 131 165 278 616

Frequency of anti-HBcore detection by gender (absolute number in %)

Gender 2021 2022 2023 2024 General p-value
Male 25 (92.6) 12 (14.8) 18 (17.6) 45 (24.2) 100 (25.3)

0.912*
Female 14 (93.3) 13 (26.0) 14 (22.2) 21 (22.8) 62 (28.2)
Total 39 (92.9) 25 (19.1) 32 (19.4) 66 (23.7) 162 (26.3)

NB: *- χ² Pearson’s criteria
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Screening tests conducted as part of 
a research project, approved by the Eth-
ics Committee of the National Medical 
Research Center for Hematology of the 
Ministry of Health of Russia (2019), re-
vealed anti-HBcore in 21.6% of donors in 
the Republic of Sakha (Yakutia) [1]. 

Further analysis examined the distri-
bution of the anti-HBcore positive donors 
based age groups (Table 4).  In the group 
aged younger than 20 years, the anti-HB-
core was not detected. The lowest prev-
alence was observed in the 21-30 age 
group, representing 3.8% and likely due 
to the mass immunisation program initiat-
ed in the Republic of Sakha (Yakutia) in 
2005 (Figure).  In the group age of 31-40 
years the prevalence of anti-HBcore was 
20.3% The highest proportion of positive 
anti-HBcore cases was observed among 
donors aged 41–50 years and over 50 
years (58.8% and 41.0% respective-
ly), with the latter two groups being the 
highest. Similar results were found in 
other studies conducted in the Russian 
Federation, where the highest frequency 
of anti-HBcore detection was registered 
in the age group of 50 years and old-
er (23.39%), the lowest was in the age 
group of 21-30 years old (3.37%), whilst 
31-40 years old was at 11.49%, and 41-
50 years old at 22.48% [4, 1]. Thus, the 
donor age was found to be one of the 

main factors influencing the frequency of 
anti-HBcore detection.

Simultaneously, along with determin-
ing the antibodies to Hepatitis B Virus 
Core Antigen (anti-HBcore), the struc-
ture of discarded donor blood was stud-
ied. Those donations were rejected due 
to hepatitis B and represented 45.3% - 

90.1% of all cases where the blood was 
discarded and associated with transfu-
sion-transmittable infections (TTI). The 
discarded donor blood components due 
to anti-HB core ranged between 23.3% - 
42.7%. The absolute volume of discarded 
donor blood increased from 39.5 liters in 
2021 to 54.6 liters in 2024 (Table 5).

Frequency of anti-HBcore detection based on donor age  (number, %)

Age group
Anti-HBcore (n)

Male, %, 
(n, anti-HBcore positive / tested)

Female, %,
 (n, anti-HBcore positive / tested) Total, % out of tested, (n)

<=20 0 (0/12) - 0 (0/12)
21-30 5 (7/141) 0 (0/42) 3.8 (7/183)
31-40 21.2 (28/132) 18.6 (13/70) 20.3 (41/202)
41-50 64.2 (43/67) 53.6 (37/69) 58.8 (80/136)
>50 47.8 (22/46) 32.4 (12/37) 41.0 (34/83)

Total %
(anti-HBcore positive / tested) 25.3 (100/398) 28.2 (62/218) 26.3 (162/616)

Table 4

Table 5

Dynamics of the hepatitis B incidence and vaccination reach of the population in the Republic of 
Sakha (Yakutia), 2005 - 2024

Discarded blood due to transfusion - transmissible infections (TTIs)

Year Total discarded due to TTIs
(HBV, HCV, HIV, Syphilis), liters

Discarded due to hepatitis B
(liters, % of total discarded)

Discarded due to anti-HBcore
(liters, % of total discarded)

2021 39.5 35.6 / 90.1 12.2 / 30.9
2022 34.2 15.5 / 45.3 8.0 / 23.3
2023 34.5 19.5 / 56.5 11.6 / 33.6
2024 54.6 28.5 / 52.1 23.3 / 42.7
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The results of the study of the anti-HB-
core and also the detection of the Hep-
atitis B virus in 90.1% discarded donor 
blood is the evidence of high morbidity 
of chronic Hepatitis B virus among the 
population. The most obvious reasons 
for the rise of the discarded donor blood 
from 39 liters to 54 liters in 2024 are: 1) 
an increase in the amount of donations 
and blood cells and 2) predominancy of 
donors aged 35 years and above.

Based on the above, it is confirmed that 
in the Sakha Republic (Yakutia) there is a 
detrimental situation regarding hepatitis B 
virus among individuals over 30 years old. 

Conclusion. As the findings indicate, 
we can conclude that in order to support 
and enhance viral safe transfusion it is 
advisable to prioritise blood collection 
from younger donors (under 35 years), 
who are protected by the mass HBV im-
munization program. This measure would 
significantly reduce the volume of dis-
carded blood due to HBV.

To prevent HBV transmission during 
hematransfusions and minimize the risk 
of post-transfusion complications, routine 
anti-HBcore testing at every donation 
made by the age group of over 30-35 
years old is recommended.

In future, it is suggested to expand 
the research on the detection of the an-
ti-HBcore among donors of diverse eth-
nic backgrounds and examine the possi-
ble association  with erythrocyte antigen 
group affiliation. These studies will have 
important scientific and practical implica-
tions for ensuring virologically safe and 
immunologically compatible transfusions.

The authors declare no conflict of in-
terest.

1. Abakarov R.R., Tikhomirov D.S., Tupole-
va T.A. et al. Chastota vyyavleniya antitel k ya-

dernomu antigenu virusa gepatita V u donorov 
krovi i ee komponentov v chetyrekh sub"ektah 
Rossijskoj Federacii [The frequency of detection 
of anti-HBc in blood donors from four regions of 
Russia]. Gematologiya i transfuziologiya [Russian 
Journal of Hematology and Transfusiology. 2021; 
66(2): 242-252 (In Russ.).] DOI: 10.35754/0234-
5730-2021-66-2-242-252. 

2. Faenko A.P., Filippova A.A., Golosova S.A. 
Skrining donorskoj krovi na antitela k yadernomu 
antigenu virusa gepatita V u donorov FGBUZ 
Centra krovi FMBA Rossii [Donor blood screening 
for hepatitis B virus nuclear antigen antibodies in 
donors FSBIH  The Blood Sevice FMBA. Transfu-
siology. 2022; 3(23): 70-72.

3. Fomicheva D.A., Evseenko O.V., Zhiburt 
E.B. PCR-skrining infekcij u donorov krovi [PCR 
screening of infections in blood donors]. Klinich-
eskaya Laboratornaya Diagnostika (Russian 
Clinical Laboratory Diagnostics). 2025; 70 (5): 
332-337 (In Russ.).] doi: 10.51620/0869-2084-
2025-70-5-332-337.

4. Gaponova T.V., Abakarov R.R., Vorobeyv 
A.V.  Skrining donorskoj krovi na antitela k yader-
nomu antigenu virusa gepatita V (VGV) kak sred-
stvo povysheniya bezopasnosti transfuzij [Donor 
blood screeningfor hepatitis B virus nuclear an-
tigen antibodies as tool to improve transfusion 
safety]. Transfuziologiya [Transfusiology. 2022; 
1(21): 37-52 (In Russ.).]

5. Gaponova T.V., Kapranov N.M., Tikhomirov 
D.S. et al.  Harakteristika osnovnyh tendencij v 
rabote sluzhby krovi Rossijskoj Federacii v 2016-
2020 [Characteristics of the main trends in the 
work of the blood service of the Russian Federa-
tion in 2016-2020]. Gematologiya i transfuziologi-
ya [Russian Journal of Hematology and Trans-
fusiology. 2022; 67(3): 388-397 (In Russ.).]. doi: 
10.35754/0234-5730-2022-67-3-388-397.

6. Gosudarstvennyj doklad “O sostoyanii 
sanitarno-epidemiologicheskogo blagopoluchi-
ya naseleniya v Rossijskoj Federacii v 2024 
godu”. M.: Federal'naya sluzhba po nadzoru v 
sfere zashchity prav potrebitelej i blagopoluchiya 
cheloveka [Federal Service for Surveillance on 
Consumer Rights Protection and Human Wellbe-
ing (2024) State report on the sanitary and ep-
idemiological wellbeing of the population in the 
Republic of Sakha (Yakutia) in 2024. 2025. P. 424 
(In Russ.).]

7. Gubanova M.N., Madzaev S.R., Zhiburt 
E.B. Rasprostranennost' i vstrechaemost' infek-
cij u donorov krovi v Rossii [Prevalence and in-
cidence of infections in blood donors in Russia]. 
Voprosy virusologii [Voprosy virusologii. 2015; 
60(5): 29-31 (In Russ.).]

8. Polunina N.V., Gubanova M.N., Zhiburt 
E.B. Risk peredachi infekcii pri perelivanii kro-
vi [The risk of infection transfer during blood 
transfusion]. Rossijskij medicinskij zhurnal 
[Medical Journal of the Russian Federation, 
Russian journal). 2016; 22(6): 284-286 (In 
Russ.).] DOI://dx.doi.org/10.18821/0869-2106-
2016-22-6. 

9. Satybaldiyeva A.B., Karabaev B.B. Trans-
fuziologiya. Skrining na gemotransmissivnye in-
fekcii i uroven' braka donorskoj krovi v Kyrgyzskoj 
Respublike [Screening for transfusion-transmitted 
infections and the level of donated blood waste 
in Kyrgyz Republic]. Transfusiology. 2016; 1 (17): 
19-24 (In Russ.).] 

10. Shevchenko Yu.L., Karpov O.E., Zhiburt 
E.B. Perelivanie krovi: istoriya i sovremennost' 
(k 100-letiyu perelivaniya krovi v Rossii) [Blood 
transfusion: history and modernity (on the 100th 
anniversary of blood transfusion in Russia)]. 
Vestnik Natsional\'nogo mediko-khirurgichesk-
ogo tsentra im. N.I. Pirogova [Bulletin of Piro-
gov N.I National Medical and Surgical Center. 
2019; 14(4): 4-11 (In Russ.).]. doi: 10.25881/ 
BPNMSC.2020.29.78.001. 

11. Tupoleva T.A., Romanova T.Y., Gulyaeva 
A.A. et al.  Opasnost' peredachi virusov gepatitov 
V i S s krov'yu donorov [Risk of transmission of 
hepatitis B and C viruses through donor blood]. 
Gematologiya i transfuziologiya [Russian Journal 
of Hematology and Transfusiology. 2017; 1: 32-36 
(In Russ.).] 

12. Turaeva R.R., Turaev R.G., Khamitov R.G. 
et al.  Osobennosti perelivaniya krovi v sub"ektah 
Rossijskoj Federacii [ Special features of blood 
transfusion in the constituent entities of the Rus-
sian Federation]. Menedzher zdravoohraneniya 
[Manager Zdravoochranenia. 2025;1:16–25 (In 
Russ.).]. DOI: 10.21045/1811-0185-2025-1-16-
25.

13. Zhiburt E.B., Madzaev S.R., Kuzmin N.S. 
et al. Gemotransmissivnye infekcii u naseleniya 
i donorov krovi [Bloodtransmitted infections in 
the population and blood donors]. Vestnik Na-
cional'nogo mediko-hirurgicheskogo centra im. 
N.I. Pirogova [Bulletin of Pirogov N.I National 
Medical and Surgical Center. 2016; 1: 88–90 (In 
Russ.).] 

14. Allain J.P., Cox L. Challenges in hepatitis 
B detection among blood donors. Curr. Opin-
ion Hematol. 2011; 18(6): 461--6. doi: 10.1097/
MOH.0b013e32834bac10.   

15. Hollinger F.B., Sood G.J. Occult hepa-
titis B virus infection: a covert operation. Viral 
Hepat. 2010; 17(1): 1-15. doi:10.1111/j.1365-
2893.2009.01245.x.

References


