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DETECTING OCCULT HEPATITIS B WHEN TESTING DONATED BLOOD
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Individuals carrying occult (latent) hepatitis B pose epidemiological threat. Testing donated blood donors for surface antigen
HBsAg (hepatitis B virus, HBV) only does not allow to assume the blood safe from the point of view of infections, which can result
in post-transfusion transmission of infection. Lack of confidence here is due to the fact that the virus is present in the body even
when HBsAg is negative. The study analyzes data of 61,155 blood donors of the Republican Blood Center (Kazan), collected
in 2010-2014. The tests applied were those aimed at detecting HBsAg, anti-HBc-total, anti-HBc IgM (enzyme immunoassay),
and determining DNA of the virus in the blood by polymerase chain reaction in "real time". It was found that donors with occult
hepatitis B are identified each year, but their numbers decrease gradually. To prevent the spread of the virus it is recommended
to add the anti-HBc-total test to the standard set of diagnostic tests.
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BbIABJIEHUE OKKYJIbTHOIO M'EMATUTA B NMPU TECTUPOBAHUN
JOHOPCKOW KPOBU

XK. T. Epemeesa'= B. X. ®a3binos?

" PecnybnvkaHCKuin KNMHUYECKIIA KOXXHO-BEHEPOOorMyYeckumin aucnanHcep, KasaHb

2 Kabenpa NHDEKLIMOHHbIX 60Ne3Hel, Meanko-NPOMUNaKTUHECKMA (haKyBTET,
KagaHckuin rocy1apCTBEHHbI MEANLIMHCKUIA YHUBEpCUTET, KasaHb

SNaeMNoNorM4eckyto ONacHOCTb MPEACTaBNSAOT LA C OKKYBTHBIM (MaTeHTHbIM) renatutoMm B. VlccnepgoBaHne kposu fo-
HOPOB TOJMbKO Ha MOBEPXHOCTHbIN aHTUreH BMpyca (hepatitis B virus, HBV) HBSAgQ He MoXXeT o6ecneymTb NosHYO HAEKLM-
OHHYIO 6E30MaCHOCTb KPOBW, CNEACTBMEM HEro MOXET ObiTb MOCTTPaHCy3MoHHasA nepegada MHeKumn. STo 06bsACHAETCA
TEM, YTO BMPYC MPUCYTCTBYET B OpraHn3mMe avke npu otpuruatensHom HBsAg. B paboTe npoaHanusmpoBaHbl AaHHble 61 155
OOHOPOB PecnybnmkaHcKoro LieHTpa Kposm (KasaHb), nonydeHHble B 2010-2014 . AHanmanpoBanu pesynsraTbl TECTUPOBa-
Hus Ha HBsAg, anti-HBc-total, anti-HBc IgM (MeTogom MMmyHodepMeHTHOro aHanmsa) 1 onpegeneHnsa IHK Bupyca B kposu
(METOZOM MOANMEPA3HOW LIEMHOW peakumn B «peabHOM BPEMEHW»). YCTaHOBNEHO, YTO JOHOPbLI C OKKY/BTHbIM renaTtuTom B
BbISIBNAIOTCS EXKErOAHO, XOTSA 1 OTMEYEHa TEHAEHLIMSA K CHYDKEHMIO KX Ymcna. [ns npefoTBpalLeHns pacnpocTpaHeHns Bu-
pyca B NONyasaummM pEKOMEHOYETCA BBECTU B CTaHAAPT AvarHOCTUKK HBV-HMeKLMM onpeneneHie mapkepa anti-HBc-total.

KntoueBble cnoBa: OKKy/bTHbIV renatuT B, nateHTHbin renatut B, HBV-nHdekums, [OHOP, KPOBb, UMMYHOMEPMEHTbI aHa-
w3, MUP-gnarHocTuka, HBsAg, anti-HBc-total, anti-HBc IgM

BnarogapHocTu: aBTopbl 6narofapst Pamuns Typaesa 13 PecnybnvkaHCcKoro LieHTpa KpoBi (KadaHb) 3a BO3MOXXHOCTb paboTaTh C KapTamu IOHOPOB M OTYET-
HbIMW (hOpMaMK yHPEXXAEHVIS.
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To avoid transmission of bloodborne infections from donor to
recipient, it is imperative to ensure infectious safety of donated
blood. Screening for hepatitis B (hepatitis B virus, HBV) helped
to significantly reduce incidence of this infection [1]. However,
despite availability of sensitive tests detecting HBV surface
antigen (HbsAg), post-transfusion hepatitis B still occurs [2, 3].
This is due to the fact that the virus can lay dormant in liver tissue
for a long time, and in some cases even in blood of HBsAg-
negative patients [4, 5]. Therefore, occult (latent) hepatitis B is
a risk factor in blood donation and organ transplantation [6].
There are documented cases of HBV DNA found in recipients
that received Hbs-negative blood from donors who had occult

HBV. Thus, there is a real threat of spread of latent hepatitis B
and its further activation in human body when the immunity is
suppressed [5].

The goal of our study was detection of latent HBV at the
stage of donated blood testing.

METHODS
The study was conducted at the Republican Blood Center
(RBC) of the city of Kazan. Data obtained from testing 61,155

donors in 2010-2014 were analyzed, namely: HBsAg tests,
anti-HBc-total tests, anti-HBc IgM tests, HBV DNA tests.
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HBsAg, anti-HBc-total and anti-HBc IgM were identified
by ELISA using commercial reagents made by Vector-Best
(Russia), sensitivity of 0,01 ME/ml. HBV DNA was detected
by polymerase chain reaction in real time using COBAS S 201
(Roshe, Switzerland) device and a set of Sobas TagScreen
MPX Test reagents, v2.0 and CobasTagScreen MPX ControlKit,
v.2.0 (Roche).

RESULTS

HBsAg is the screening marker for HBV-infection. Detection
of this marker when testing donated blood confirms presence
of active infection. Individuals with HBsAg are dismissed as
donors and receive applicable treatment. In 2010-2014,
Kazan's RBC registered 6 to 25 cases of marker detection per
year (Fig. 1), the trend is downward.

Anti-HBc-total tests returned positive in 3.5-6.9 % of
cases a year, which means that blood from 400 to 900 donors
could not be used (Fig. 2). When this marker is detected, the
blood is subject to anti-HBc IgM. In 2010-2014, M-class
immunoglobulins were detected in 2.5-9.9 % of donated blood
samples, with signs of latent HBV in donors' bodies (anti-Hbc-
total positive samples) (Fig. 3). Anti-HBc IgM is the viral activity
market that signals the need for detailed medical examination
of the person.
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HBV DNA in blood serum is the main indicator of viral
replication. Approximately 20 % of cases require solely DNA
diagnostics to reveal latent HBV since no other tests are capable
of detecting it [7]. At RBC, PCR is performed in real time to
confirm absence of infection in donors that showed negative
results for classical markers. This extra blood test also helps to
detect active forms of HBV in cases of latent hepatitis B (Fig. 4).

DISCUSSION

In Russia, far from all medical institutions test donated blood for
antibodies to hepatitis B (using anti-HBc-total or anti-HBc IgM
tests), which hinders timely detection of latent forms of HBV.
Our findings allow concluding that absence of HBsAg does not
guarantee infectious safety of donated blood, since a positive
anti-HBc-total test indicates previous exposure to the virus and
a positive anti-HBc IgM test signals an active infection.

HBsAg-negative phase can show low level of virus DNA in
the body: it is detected in liver and rarely in serum [8]. That is
why this phase does not mean full recovery, since a relapse
can occur any moment [9, 10]. Patients with latent HBV were
found to maintain effective immunological response (anti-
HBc total), which can lead to reactivation of HBV and HBsAg
reappearance [11].

The complications of detection of occult hepatitis B arise
from non-mandatory character of tests for markers of latent HBV
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Fig. 3. Share of donors with M-class immunoglobulin in blood, donors with positive anti-HBc-total and/or HBsAg tests, 2010-2014
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and further examination of the donor. Disease control center
only receives information about donors with positive HBsAg
tests. Timely implementation of preventive and anti-epidemic
measures requires further medical examination and outpatient
observation of individuals with anti-HBc-total and anti-HBc
IgM in blood. Otherwise, use of blood from donors with occult
hepatitis B increases the risk of transfusion transmission of
HBV and its spread in the population [12, 13].

CONCLUSIONS

Donors with positive tests for HBV markers (HBsAg, anti-HBc-
total, anti-HBc IgM, HBV DNA) are found every year. Introduction
of anti-HBc-total test to the standard set of HBV diagnostic
tests will increase the rate of detection of latent HBV [14, 15].
Setting up seamless workflow and cooperation between blood
donation centers and other medical institutions will ensure early
detection of active forms of infection and prevention of chronic
process, and also help prevent infection of others.
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