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ABSTRACT

Occult HBV infection is characterized as a cliniéafm of hepatitis B in which, despite the abseoicdetectable
HBsAg in the serum of patients, HBV-DNA is pregerthe serum or liver. In this study we aimed ttesting of
HBsAg negative, HBCcAb positive patients among pasamples of healthy blood donors and evaluate safrtfee
elements of humoral immunity. The results fromghisly showed that all examined 350 Blood donore wWivided

by ELISA screening tests into four studied groliiBsAg—/anti-HBc+ 65(18.58%) and Recovery 85(24.28%)0
(28.57%) patients and 100 (28.57%) healthy. Ourultssshowed that the serum levels of IgG and C3ewer
significantly higher in patients, while IgM and @+ re not significant among the studied groups. Base these
results, it could be concluded that one possibksoa that HBV was able to persist in patients insAg-/anti-
HBc+ group was their inability to produce approptéalevels of IgG antibodies directed towards theachnce of
the viral infection.

INTRODUCTION

Hepatitis B virus (HBV) is one of the major dises®¢ mankind and is a serious global public heattblem [1]. It
is estimated that 40% of the world's populationehbad contact with or are carriers of the HBV. Tdosresponds
to an estimated 350 million HBV carriers and aroomé& million persons die of HBV-related causes atipy2].
HBV belongs to the family Hepadnaviridae and hasesanique properties. It is highly species spe¢#|cHBV is
a partially double-stranded circular DNA virus [4he genes of HBV comprise genetic codes that eneamerous
protein products including Hepatitis B surface geti (HBsAg), Hepatitis B core Antigen (HBcAg),HepatB e
Antigen (HBeAg) and DNA polymerase [5]. These fquoteins are of vital significance as they are mess in
blood tests and aid in the diagnosis of the vils Both molecular and serologic testing methods w@seful for
interpreting the HBV status of a patient. Howeuscause there are many different HBV markers, dritical to
understand how the appearance of a marker relataspatient’s disease or infection state. ReseancHiBV has
clarified the clinical utility of specific HBV masks and has improved their diagnostic use [7]. Sdfety of blood
products is one of the major issues in the aredradsfusion medicine [8].Occult HBV infection (OBI}
characterized as a clinical form of hepatitis Bainich, despite the absence of detectable HBsAfénserum of
patients, HBV-DNA is present in the serum or li{f@r The mechanisms responsible for the progressfddBI are
yet to be clarified but some investigators blame ithvolvement of several factors for progressiorO&l [10].
Investigators believed that the genetics and imiagical parameters are different in resistant irtlials and OBI
patients [11].Humoral immunity serves as an impadri@m of the immune response against viral indestiand
plays a crucial role in protection and clearancéiBV from hepatocytes [12-13].So,the aim of thespra study
were to selecting and detecting of HBsAg negatBcADb positive patients among plasma samples oftthea
blood donors in the Central Blood Bank of Basra emaluate some of the elements of humoral immuni{BsAg
—/anti-HBc + donors.
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MATERIALS AND METHODS

A cross sectional study was conducting on the Wolig groups at period February 2013 to August 2@ tbtal of
350 Blood donors of both sex, comprising 150 irdiingils as HBsAg negative, HBcAb positive group, dd%hem
were males and 5 females with age range 18-59 yEarthermore, 100 individuals as patients groppBthem
were males and 2 females with age range 20-50 weard 00 individuals randomly selected as healtoygs, all

of them was male with rang 21-46. Serologicaltings for HBsAg, Total anti-HBc were performezh Blood
donors by using third generation enzyme linked imasorbent assay (ELISA) kits(Plasmatec, USA and
Foresight, USA), respectively. Consecutively, ABs-/anti-HBc + donors were tested with anti-HBs Uming
ELISA (Dialab,Austria) kit . All ELISAs were perfared accordingto the manufacturers’ instructionseirhBV-
DNA was detected by using (Sacace, Italy) kit. Thacentration of Ig(lgG, IgM) and complement components
(C3, C4) were measured by single radial immunosliffa(SRID) assayby using (LTA, Italy) kit.Analysi§ the
data obtained was made by using SSPS softwareul@@dn of mean values and standard deviation (&Bxe
made for humeral immunity and Biochemical paransetdihe statistical significance of difference inameof
variables between more than two groups was assdss@dNOVA - LSD test. P values <0.05 were considere
statistically significant.

RESULTS AND DISCUSSION

Characterization of Study Population

Of 350 blood donors, the present results showetd 3%3a(98%) were males with significantly elevatét.001)
than7 (2%) females. These may be because malesabtivities in the community especially as bloodhais and
may be due to the behaviors of males that migtddseciated with transmission routes of HBV infattiBased on
the fact that the major blood donors in Basrad ke male, it can be concluded that this populatfoblood donors
is not representative of the general populatione Tiean age of Blood donors was 29+6 years. Thisbean
attributed to the fact that these age ranges peopléhe most active individuals in the society Hramore likely to
be blood donors.

Serological Tests

[14] show that after inoculation, HBV does not indizely start to replicate efficiently. HBV-DNA andBV
antigens are not detectable in serum or the liwgit 4-7 weeks post-infection. Analysis of earlyeets following
HBYV infection has revealed that HBV fails to actiwvaearly immunological responses, which are delay&d the
exponential phase of replication [15].The resulterf this study showed that all examined 350 Bloodais were
divided by screening tests, ELISA, in four studgeups gives up the follows percentages on theshaisthe
presence of HBsAg, HBsAb , and anti-HBc antibodi€able ,1). A 150(42.86%) HBsAg negative , HBCcAb
positive group, which can be divided also in to taubgroupsHBsAg—/anti-HBc+ 65(18.58%) which negative
ofHBsAb as a first groups, and Recovery 85(24.28tkich positive of HBsAb as a second groups .Thedthi
groups were 100 (28.57%)Patients which positiveHBSAg and HBcAb, and negative of HBsAb. The fourth
groups were 100 (28.57%) healthy which negativalldfiBV markers.

Table (1) Serological and molecular tests of thewstied groups

Studied groups HBsAg| HBsAb| HBcAb| HBV DNA
HBsAg-/anti-HBc+ - - + -
Recovery - + +

Patients + - + +
Healthy -

In this study, during the use a wide range of HB¥ntarkers as shown in table (1), in fact all vinghrkers were
important in the diagnosis of the disease andvingia clear indicated of the cases tested.So udBgAg marker
only for detection of the virus in the medical ingions were not enough to detecting all HBV infens.HBCcAg is
a unique immunogen and functions as both a T ndifpendent and a T cell-dependent antigen in nnidehamans
[16]. and is ~1000 fold more immunogenic than thBelg[17]. The response of T cells to HBcAg has been
reported to contribute to the resolution and semgecsion in chronic hepatitis B [18].I1gG anti-HBanmains positive
for life following exposure to HBV, also it persisfor many years. However, unlike anti-HBs, anti¢HB not a
protective antibody [19]. The present study shothedvast majority of patients were Recovery groG(28.28%).
These cases can be considered as a complete ngdamraracute infections due to the formation ofi-4iBs. Also,
in HBsAg—/anti-HBc+ group, in acute stage, the asedl anti-HBc can beconsidered a false positiveard the
patient considered non-immune and vaccinated wighX-vaccine series, or the patients most likely tesolved
infection with gradually waning anti-HBs titers m&omplete recovery caseswithin an anti-HBc windauere the
absence of anti-HBs can be due to its undetectidmity.[20] shown that anti-HBs antibodies plaiey role in
protection from HBV infection. The loss of HBsAg thie presence of detectable anti-HBs indicatedutsn from
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acute HBV infection. Both HBsAg and HBV DNA are deted in the majority of chronically infected patie[21].

With acute hepatitis, antibody production is catidor the neutralization of free HBV particlesgetimterference
with virus entry into the host cells and contritsute limit cell to cell spread of viral particlelsut anti-envelope
antibodies are not detectable because they compheith the excess of envelope antigens producethgwirus

replication [22]. Ultimately, the eventual outconmsacute HBV infection are associated with diglindifferent

adaptive immune response profiles. Self-limitedohai®on is associated with a vigorous, multispeciéintiviral

CD4+ and CD8+ response involving adequate antilepeeantibodies[23]. In chronic infections, the aalrate of
HBsAg clearance has been estimated to be les#tain Western patients and even lower (0.1 - 0.B2fatients
of Asian origin [24].HBsAg-/anti-HBc+ group alsorche as Occult HBV infection like in chronic casause we
enable to detect the HBsAg and HBV-DNA in the seMany patients with occult HBV will have anti-HBs ¢he

only serologic marker to suggest HBV infection.this scenario, an HBV DNA level should be checked the

infection was strongly suggests the diagnosis odruks HBV infection with an HBsAg-negative variastnce HBV

was actively produced and detectable in serumver.lfhe mechanisms responsible for the progressfi@»BI are

yet to be clarified but some investigators blaneittvolvement of several factors for progressio®&f [10]. It is

worth noting and paying attention to the observativzat many other unknown factors, beyond defedtiv@une

response, may affect and lead to failure in dedactif HBsAg in OBI patients. These vary from lowtet#able
levels of HBV-DNA load, to the presence of mutasian the pre-S/S genome region of HBV that couliecif
expression of HBsAg andits subsequent detectiohR2gardless of the cause, immune systems of Ot3drga are
unable to completely clear HBV-DNA from hepatocyf26]. Occult HBV infection is an entity with wordide

diffusion, and the available data show that its/alence varies in different countries because ffémint prevalence
of HBV infection and different sensitivity and sjfegty of the methods used for its detection innyestudies [27-
28]. Prevalence of occult hepatitis B virus infeatiin Zekri study from Saudi Arabia in blood unitith isolated

anti-HBc was 1.25% [29]. One report from Germangvedd that 1.6% of first-time blood donors with aotiies to
hepatitis B core antigen had occult hepatitis[3@igher rate of occult hepatitis B among anti-HBdyopositive

individuals has been reported [27].A Swedian stsidgwed that 10% of isolated anti-HBc individualsreveiBV-

DNA positive [31].

Figure (1) Electrophoresis of amplified HBV DNA Matrial
Lane 1, 3=HBsAg-/anti-HBc+, Lane 2=Patient, Lane; Recovery 5=Healthy Lane M=PCR Marker, C+= postigontrol, C- negative
control

Molecular Tests

Regarding the results, HBV-DNA was detected ingyas group only (Table, 1; Fagure, 1). Althoughleigcacid
amplification assays detect HBV DNA in up to 14%patients with isolated anti-HBc, the detectableVHBNA
generally occurs at relatively low levels [32].dddition, several reports have documented HBV imgssion from
blood and organ donors who had isolated anti-HEB=33]. but other relatively large studies have shaw risk of
HBV transmission from donors with isolated anti-Ht®ckidney allograft recipients [35-36]. Neverthedebased on
available data, it appears that most persons witlated anti-HBc have very low risk of transmittiigV, except in
settings involving potential transfer to suscegtilidividuals of substantial quantities of viruacls as with blood
transfusion or liver transplantation [37]. In tladtér setting, the practice of preoperative adrai®n of hepatitis
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B immune globulin and postoperative prophylacti¢ivéral therapy has reduced the risk of HBV transsion
or reactivation [38].The clearance of the covdjecibsed circular form of HBV DNA (cccDNA) has hedifficult,
and clearance of hepatitis B surface antigen yaretcurs after 1 year of treatment[39].Thus,
itwassuggestingthatHBV- DNAwouldbepositiveinpatemtithhighertiterof anti-HBc than others would.

Humoralimmunity tests

Serum levels of IgG and IgM

Because induction of the virus-specific immune oase usually requires a humber of days, the initiatection
against HBV is believed to be afforded by nonspedifiechanisms, among these mechanisms, Kkillingimisv
infected cells without HLA restriction or apparesptecificity for viral antigens and secretion ofiainal cytokines
by NK cells [40]. The initial lag phase of HBV régation does not appear to be a consequence of idBi¥gition
by elements of innate and adaptive immunity[41].Qesults oflgG levels (Mean SD) showed significantly
elevated(P< 0.001) in Patients group (1382.06+891ahd significant differences (P< 0.05) in Recgvgroup
(954.67+336.55) in comparison with other studiedugis, Whilethe statistical analysis of levels Ighbwed that
the differences were not significant among theistligroups as shown in table (2), figures (2,3).dahimmunity
serves as an important arm of the immune respayaiest viral infections and plays a crucial rolepnotection and
clearance of HBV from hepatocytes [18M is the first antibody that is elevated at theset of infection and
neutralizes free viruses in the serum and mucagh [dis found in smaller concentrations in hurbhan IgG and
IgA[43]IgM is the most efficient of all immunoglobos at triggering the classical complement pathway the
main functions of IgM are include agglutination,mqement fixation, opsonization, and toxin neunation.lgM
also serves as a surface receptor for antigen [44].

Table (2) humeral immunity tests (IgM and IgG mg/d)of the studied groups

. IgM [e]€;

Studied groups Min.—Max.E(a Mean +SD) Min.—Max.?Mean +SD)
HBsAg-/anti-HBc+| 162.7-1628.4 (817.9+407.3 162628.4(738.797+416.66)
Recovery 162.7-1628.4(730.16+439.02)  437.5-162846¥+336.55)
Patients 437.5- 1628.4(820.23+340.4)  437.5- 3361382.06+891.82
Healthy 162.7-1628.4(769.34+439.6R)  162.7-16284.@@83+490.57)

P<0.05

1400

1200
1000 -
=] j-
HBsAg-/anti-HBc+ 5650
W Recovery
B Patients 600 -
# Healthy
400 -
200 -

Figure (2) the levels of IgG among studied groups

o
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Figure (3) the levels of IgM among studied groups

IgG is produced sequentially after IgM and induaesgorous and long term protection against vinédgtions [45].
Antibody production is critical for the neutralizat of free HBV particles, the interference witmus entry into the
host cells and contributes to limit cell to celltepd of viral particles, but anti-envelope antilesdare not detectable
because they complexed with the excess of envelopigens produced during virus replication [22].HBWelope
antigens represent an exception to the rule that &fTivation is selectively induced by recognitimhendogenously
synthesized antigen, because also exogenous fdrHB\6 envelope proteins can gain access to thesdlgsthway
of antigen processing and presentation, CTL adtimaby this mechanism has been suggested to calsetige
killing of HBV envelope-specific B cells acting amtigen presenting cells [46].The contribution ofc&ls and
antibody are also important in HBV control, althbutpese components of adaptive immunity have a#tdakess
scientific attention in comparison to T cells. Nekeless, HBV clearance is associated with the ywrtion of anti-
envelope antibodies and sera with high levels ¢faral antibodies (specific for the viral envelgpcan control
HBV infection [47].Study by [48] showing that noll &IBV vaccinated subjects produced enough IgG ragjai
HBsAg and that some of them needed a booster v@doirgain affective immunity. [49] reported thatiueed
humoral response to HBV in some neonates was adsdcivith polymorphisms in HLA cladsand Il genes.
Therefore, based on our results and those of oiheas be concluded that some of the HBV infed#&sAg—/anti-
HBc+ patients may have a defect in general levélgy@ production or the generation of specific Ig@ainst
HBsAg.These results were in disagreement with lragearchers, whom found the increased levels Mf ifg
patients with HBV infection [50], also a study ddmgJapanese [51] and in Indian researcher [53dddall studies
[50-51-52]that found the increased levels of IgGatients with HBV infection, these results wereagreement
with our study.

Serum levels of complements components (C3 and C4)

In addition, the C3 levels (Meant SD) of Healthyogp (70.78+22.69) and HBsAg-/anti-HBc+ group
(72.09£28.49) showing a significant reduction (P05) when compared to Patients group(101.93+33.06).
Furthermore, the C4 levelsshowed that the diffegenwere not significant among the studied groumblg, 3;
figuers (4,5). Regarding the results within eaabugr, the level of IgG was showed high significdP&.001) than
IgM in Patients and Recovery groups. Interestingly level of C3 had elevated mean valuesthan Cangrtite
studied groups.

Table (3) humeral immunity tests (C3and C4)of thetsidied groups

. C3 C4
Studied groups Min.-Max.( Mean +SD) | Min.-Max.( Mean +SD)
HBsAg-/anti-HBc+| 39.1-84.4(72.09+28.49) 5-52.7(19.51+13.12)

Recovery 44.4-1415(89.91+27.8])  5-37.8(17.84%7.54

Patients 68-186.1(101.93£33.06) _ 5-52.7(23.28+14.8])

Healthy 39.1-102.1(70.78+22.69) _ 4-52.7(22.09+4.269)
P<0.05
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Figure (4) the levels of C3 among studied groups
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Figure (5) the levels of C4 among studied groups

Complement activation is one of the earliest resperio infection including viral hepatitis and isvel has been
shown to be reduced in viral hepatitis dised53]. The decrease of complement leveldivier diseases has
been assumed to be the result of failurecomfiponents synthesis in the liver [54]. Most & tomplement
components are synthesized in the liver by hep&scyput some of it is also produced by othertgpkks, including
tissue macrophages, blood monocytes, fibroblastseaithelial cells of the gastrointestinal andigeminary tracts

[55]. The most important of the complement systeratgins are C3 and C4 [56]. The third component of

complement protein C3 plays important role in bddmssical and alternative pathways of complemetivation
[57],whereas the C4 is make up in bone and the tigsgie and its play important role in classicahpay, the
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deficiencies of C4 result in increased susceptybito the development of autoimmune disease andcided
immune complexdisease [58]However, the role of terienmunity has been more difficult to analyze,HBV
infection is usually diagnosed several weeks dfteronset of infection when viremia is already hitjtus the role
of innate immunity in defense against HBV remainsitooversial [59] In 1998, Potteat al reported a decrease
levels in C3 and C4, and in 2003, Sinniah and Yaeaorted a same results. In[60] study,the reshitaved that
the levels of the three types of Igs (IgA, 1gG aghll) were significantly higher in chronic patisnthan inactive
HBsAg carrier group; on the other hand, tserum complement components (C3 and C4) levelg wer
significantly decrease among patients group congpéwecontrol group. Alsoin [26] study, of the 3788mples
donated from southeastern Iranian patients wer494 .6f HBsAg-/anti-HBc+ had detectable HBV-DNA anéne
considered OBI patients. This study showed thatstrem levels of IgG and C4 were significantly lovre OBI
patients, while IgM and C3 were higher in patienteen compared to healthy controls.To our knowledlgs, was
the first study in Iraq to evaluate humoral immuréctors in patients in HBsAg—/anti-HBc+ group.€eltiata would
suggest that the general mechanisms were in plat¢hat the patients were capably of initiating losahimmune
responses as indicated by the presence of IgMn@34 in their serum. However, it was yet to beschatned why
our patients in HBsAg—/anti-HBc+ group failed teat the HBV infections.The raised immunoglobulivels may
be due toover production of Ig's through HBRkfection mediated immunoreactions and th&rea much
evidence that CHB infection is associated with Hoeelerated host immunoresponses. Our results shtves
HBsAg-/anti-HBc+ were capable of producing IgM, Ig@A, C3 and C4 indicating that there were no gehe
defects in these pathways. However, the key compopetentially responsible for clearing hepatitisriection,
IgG was significantly reduced in HBsAg-/anti-HBcfogp when compared to others studied groups. Thexef
based on our results it can be concluded that sittee HBV infected patients in HBsAg-/anti-HBc+ogp may
have a defect in general levels of IgG productiorthe generation of specific IgG against HBsAg. ldver, we
noted that the range of IgG levels in patients apg to be much broader than those in healthy dorior this
reason we did not consider them as a complete eeg@ases.
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