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Absence of occult hepatitis B among blood donors  
in southern Brazil 
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ABSTRACT

Background:λ Occultλ hepatitisλ Bλ virusλ (HBV)λ infectionλ isλ characterizedλ byλ theλ detectionλ ofλ HBVλ
DNAλ inλ serumλ and/orλ inλ liverλ inλ theλ absenceλ ofλ detectableλ hepatitisλ Bλ surfaceλ antigenλ (HBsAg).λ
heλreportedλprevalenceλofλoccultλhepatitisλBλvariesλmarkedlyλamongλpopulationsλandλaccordingλ
toλtheλsensitivityλofλtheλHBVλDNAλassay.λheλaimλofλtheλpresentλstudyλwasλtoλdescribeλtheλprevaj
lenceλofλoccultλhepatitisλBλamongλHCVjinfectedλandλnonjinfectedλbloodλdonorsλ inλPortoλAlegre,λ
SouthernλBrazil,λusingλaλhighlyλsensitiveλrealλtimeλpolymeraseλchainλreactionλ(PCR)λmethod.λMeth-

odology: Betweenλ1995λandλ1997λaλsampleλofλ178λbloodλdonorsλwithλtwoλpositiveλantijHCVλELIj
SAλtestsλwereλconsecutivelyλselectedλasλcases,λandλ356λantijHCVλnegativeλdonorsλwereλselectedλasλ
controls.λBloodλdonorsλwereλrandomlyλselectedλfromλeightλbloodλcentersλinλPortoλAlegre,λSouthernλ
Brazil,λrepresentativeλofλtheλwholeλbloodλdonorλpopulation.λBloodλsamplesλwereλkeptλatλ70°Cλandλ
defrostedλforλtheλirstλtimeλforλtheλanalysisλofλthisλreport.λTestsλpreviouslyλperformedλinλtheλlaboraj
toryλusingλtheλsameλrealλtimeλPCRλforλHBVλDNAλhadλsensitivityλforλdetectingλasλlowλasλ9λcopies/mL.λλ
Amongλ158λbloodλsamplesλfromλHBsAgjnegativeλbloodλdonors,λiveλwereλantijHBcλpositive,λ53λtestj
edλpositiveλforλantijHCVλandλ105λhadλantijHCVλnegative.λheλsamplesλanalysisλwasλperformedλinλ
duplicateλandλallλbloodλsamplesλtestedλnegativeλforλHBVλDNA.λConclusion:λheλresultλrelectsλaλveryλ
lowλprevalenceλofλoccultλhepatitisλBλinλourλsetting.

Keywords:λhepatitisλB;λhepatitisλBλvirus;λbloodλdonors;λseroepidemiologicλstudies.

[Braz J Infect Dis 2011;15(2):159-162]©ElsevierλEditoraλLtda.

INTRODUCTION

Occultλ hepatitisλ Bλ virusλ (HBV)λ infectionλ

isλ aλ welljrecognizedλ clinicalλ entityλ characj

terizedλ byλ theλ detectionλ ofλ HBVjdeoxyrij

bonucleicλ acidλ (DNA)λ inλ serumλ and/orλ inλ

liverλ inλ theλ absenceλ ofλ detectableλ hepatitisλ

Bλsurfaceλantigenλ(HBsAg).λOccultλHBVλinj

fectionλ hasλ beenλ describedλ notλ onlyλ inλ paj

tientsλwhoλhaveλresolvedλanλacuteλorλchronicλ

HBVλinfection,λbutλalsoλinλpatientsλwithoutλ

anyλserologicalλmarkersλofλpastλHBVλinfecj

tion.1λ Theλ prevalenceλ ofλ occultλ hepatitisλ Bλ

foundλinλ15λdifferentλstudiesλrangedλfromλ1λ

toλ 95%,1λ whichλ mightλ beλ accountedλ toλ difj

ferencesλbetweenλendemicλandλnotλendemicλ

areas,λ presenceλ ofλ riskλ factorsλ andλ toλ theλ

sensitivityλofλtheλHBVjDNAλassay.

Hepatitisλ Bλ andλ Cλ coinfectionλ isλ comj

monlyλ reportedλ allλ overλ theλ worldλ andλ highλ

coinfectionλ ratesλ areλ attributedλ toλ theλ virusesλ

sharingλ theλ sameλ modesλ ofλ transmissionλ andλ

beingλ endemicλ inλ someλ regions.2λ Sinceλ thisλλ

coinfectionλisλhighlyλprevalent,λoccultλhepatitisλ

Bλhasλbeenλextensivelyλinvestigatedλinλhepatitisλ

Cλvirusλ(HCV)λinfectedλpatients.λItλhasλbeenλesj

timatedλaλrateλofλ20j30%λofλoccultλhepatitisλBλinλ

internationalλstudies,3λbutλinλsomeλareasλoccultλ

HBVλinfectionλhasλnotλbeenλdetected.4,5

InλtheλreportλbyλShetty et al,λtheλauthorsλ

describedλ28%λprevalenceλofλoccultλhepatij

tisλBλbasedλonλ serumλsamples,λ andλ50%λonλ

liverλ specimensλ ofλ aλ liverλ transplantλ popuj

lation.6λ Associationλ betweenλ hepatocellularλ

carcinomaλ andλ highλ prevalenceλ ofλ occultλ

hepatitisλ Bλ raisesλ concernsλ regardingλ theλ

detectionλofλtheλoccultλhepatitisλBλinfection.

Theλaimλofλtheλpresentλreportλwasλtoλdej

scribeλ theλ prevalenceλ ofλ occultλ hepatitisλ Bλ

amongλ HCVjinfectedλ bloodλ donorsλ (cases)λ

andλnonjinfectedλcontrols,λinλSouthernλBraj

zil,λ usingλ aλ highlyλ sensitiveλ realjtimeλ polyj

meraseλchainλreactionλ(PCR)λmethod.
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METHODS

Ethics statement

heλstudyλwasλapprovedλbyλtheλEthicsλCommitteesλofλtheλfolj

lowingλinstitutionsλinvitedλtoλparticipateλinλtheλstudy:λHos-

pital de Clínicas de Porto Alegre, Santa Casa de Misericórdia 

de Porto Alegre, Hospital Moinhos de Vento, Hospital Ernesto 

Dorneles, Laboratório Marques-Pereira, Hospital Nossa Sen-

hora da Conceição, Hospital São Lucas, Hemocentro do Rio 

Grande do Sul. Allλparticipantsλsignedλaλconsentλformλinλacj

cordanceλ toλ theλethicalλguidelinesλofλ theλ1975λDeclarationλ

ofλHelsinki.

Participants 

Aλrandomλsampleλofλbloodλdonorsλwasλselectedλfromλeightλ

bloodλ centersλ inλ Portoλ Alegre,λ Southernλ Brazil,λ betweenλ

1995λandλ1997,λinλorderλtoλrepresentλtheλbloodλdonorλpopuj

lation.λ Bloodλ samplesλ wereλ takenλ fromλ allλ participantsλ forλ

theλprejdonationλ testingλandλaλ2λmLλsubjsampleλwasλkeptλ

apartλforλfurtherλanalysis.λFromλtheλinitialλsample,λ178λbloodλ

donorsλwithλtwoλpositiveλantijHCVλELISAλtestsλwereλconj

secutivelyλ selectedλ asλ cases,λ andλ 356λ antijHCVλ negativeλλ

donorsλwereλselectedλasλcontrols.

Description of procedures

heλsamplesλwereλcentrifugedλlessλthanλ4λhoursλaterλtheλcolj

lectionλandλfrozenλatλj70°C.λheλsamplesλwereλdefrostedλatλaλ

singleλtimeλforλtheλanalysisλofλthisλstudy.λAllλtestsλwereλcarj

riedλoutλatλSimbiosλBiotechnologyλinλBrazil,λaλreferenceλlaboj

ratoryλforλmolecularλbiologyλinλourλregion.λSamplingλdetailsλ

andλotherλresultsλofλtheλstudyλwereλdescribedλelsewhere.7

DNA extraction method and real-time PCR detection 
assay

heλ DNAλ extractionλ wasλ madeλ asλ describedλ byλ Kramvis 

et al.8λ Forλ phenoljchloroformλ DNAλ extraction,λ aλ 200λ µLλ

aliquotλofλserumλwasλincubatedλatλ70°Cλforλ2λhoursλinλtheλ

presenceλ ofλ 400λ mgλ ofλ proteinaseλ K,λ 1%λ sodiumλ dodecylλ

sulfate,λandλ2.5λmMλdisodiumλEDTA.λheλsuspensionλwasλ

sequentiallyλ extractedλ withλ phenolλ andλ thenλ chloroform.λ

DNAλwasλprecipitatedλwithλ0.3λMλsodiumλacetateλandλthenλ

withλabsoluteλethanol,λwashedλwithλ70%λethanol,λvacuumλ

dried,λ andλ thenλ dissolvedλ inλ 50λ µLλ ofλ bestjqualityλ waterλ

(BQW).λheλmaterialλwasλ thanλexposedλ toλGeneReleaser,λ

whichλisλaλproprietaryλreagentλthatλcanλreleaseλDNAλfromλ

serum.λLysisλisλaccomplishedλdirectlyλinλtheλampliicationλ

tubeλ inλaλ thermocycler.λAλ20λµLλvolumeλofλGeneReleaserλ

wasλaddedλtoλ5λµLλofλserum,λandλtheλextractionλwasλperj

formedλinλaλprogrammableλthermalλcyclerλaccordingλtoλtheλ

manufacturer’sλdirectionsλasλfollows:λ65°Cλheldλforλ30λsecj

onds,λ8°Cλheldλ forλ30λseconds,λ65°Cλheldλ forλ90λseconds,λ

97°Cλheldλforλ180λseconds,λ8°Cλheldλforλ60λseconds,λ65°Cλ

heldλforλ180λseconds,λ97°Cλheldλforλ60λseconds,λ65°Cλheldλ

forλ60λseconds,λandλ80°Cλheldλuntilλ theλPCRλmixtureλwasλ

added.λheλendλproductλ(25λµL)λwasλusedλasλtheλtemplateλforλ

theλ100λµLλirstjroundλPCRλmixture.

Realjtimeλ PCRλ detectionλ assayλ wasλ madeλ asλ describedλ

byλPas et al.9λPCRλprimersλandλprobeλwereλdesignedλusingλ

PrimerλExpressλsotwareλ(PEλBiosystems,λNieuwerkerkλa/dλ

IJssel,λ heλ Netherlands).λ Ampliicationλ wasλ performedλ inλ

aλ50λµLλreactionλmixtureλcontainingλ2xλTaqManλUniversalλ

MasterMixλ (PEλ Biosystems),λ 45λ pmolλ ofλ forwardλ primerλ

(59jGGA.CCC.CTG.CTC.GTG.λ TTA.λ CAj39,λ nucleotidesλ

184λtoλ203),λ45λpmolλofλreverseλprimerλ(59jGAG.AGA.AGT.λ

CCA.CCM.CGA.GTC.TAG.Aj39,λ nucleotidesλ 273λ toλ 249),λ

15λpmolλofλTaqManλprobeλ(59jFAMjTGT.TGA.CAA.RAA.

TCC.TCA.CCA.TAC.CRC.λ AGAjTAMRAj39,λ nucleotidesλ

218λtoλ247),λandλ10λµLλofλisolatedλDNA.λPrimersλandλprobeλ

wereλselectedλinλtheλprejSλgeneλofλtheλHBVλgenomeλandλgenj

eratedλaλproductλofλ89λbp.λAllλ isolationsλandλampliicationλ

reactionsλwereλperformedλinλduplicate.λAterλpreparationλofλ

theλreactionλmixturesλinλ96jwellλplates,λtheλplatesλwereλcenj

trifugedλatλ1,200λrpmλforλ1λminλinλaλRotinaλ48Rλswingλrotorλ

toλremoveλsmallλairλbubblesλinλtheλvessels.λAmpliicationλandλ

detectionλwereλperformedλwithλanλABIλPrismλ7700λSequenceλ

Detectionλ Systemλ (PEλ Biosystems).λ Aterλ incubationλ forλλ

2λminλatλ50°C,λwhichλenablesλuracilλN9jglycosylaseλ(presentλ

inλtheλ23λUniversalλMasterMix)λtoλinactivateλpossibleλconj

taminatingλamplicons,λincubationλforλ10λminλatλ95°Cλallowedλ

AmpliTaqλ Goldλ polymeraseλ toλ activateλ andλ inactivateλ theλ

uracilλN9jglycosylase.λheλPCRλcyclingλprogramλconsistedλ

ofλ45λtwojstepλcyclesλofλ15λsecondsλatλ95°Cλandλ60λsecondsλ

atλ60°C.λForλstandardizationλofλtheλrealjtimeλPCRλdetectionλ

assay,λaλstandardλcurveλofλtheλplasmidλrangingλfromλ10λmilj

lionλtoλ670λcopies/mLλandλaλrunλcontrolλofλ30,000λcopies/mLλ

(CLB)λwereλincludedλinλeachλrun.λValidationλofλtheλplasmidλ

controlsλwasλdoneλwithλtheλVQCλpanelλ(CLB).

Diagnostic properties of the test 

Forλ clinicalλ purposes,λ thisλ techniqueλ isλ ableλ toλ detectλλ

200λ viralλ copies/mLλ andλ itλ hasλ highλ reproducibility.λ Forλ

researchλpurposes,λweλconsideredλanyλviralλ loadλdetectedλ

asλaλpositiveλPCR.λPreviousλtestingλperformedλbyλSimbiosλ

laboratory,λusingλtheλsameλtechnique,λdetectedλviralλloadsλ

asλlowλasλ9λcopies/mL.

RESULTS

Inλ thisλanalysis,λ158λ samplesλofλbloodλdonorsλ fromλoneλofλ

theλmainλbloodλcentersλwereλtested.λAllλsamplesλwereλfromλ

HBsAgλ negativeλ participantsλ andλ iveλ bloodλ donorsλ testedλ

positiveλ forλ hepatitisλ Bλ coreλ antibodiesλ (antijHBc).λ Fityλ

threeλindividualsλtestedλpositiveλforλantijHCVλandλ105λwereλ

antijHCVλnegative.λheλanalysisλofλsamplesλwasλperformedλ

inλduplicateλandλallλsamplesλtestedλnegativeλforλHBVjDNA.λ

Sinceλ allλ 158λ samplesλ testedλ wereλ negative,λ weλ decidedλ toλ

stopλtestingλtheλremainingλsamples.

OccultλhepatitisλBλinλsouthernλBrazil
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DISCUSSION

heλ zeroλ prevalenceλ ofλ occultλ hepatitisλ Bλ amongλ bloodλ doj

nors,λdetectedλinλourλstudy,λisλfarλfromλtheλ28%λserumλHBVλ

DNAλ prevalenceλ amongλ theλ liverλ transplantλ populationλ rej

portedλbyλShetty et al.6λOurλresultλisλinλaccordanceλwithλotherλ

studiesλcarriedλoutλinλBrazilλtoλdetectλHBVλinλserumλamongλ

hepatocellularλ carcinomaλ patients5λ andλ amongλ liverλ transj

plantλpatients.10λEvenλconsideringλthatλoccultλHBVλmightλbeλ

moreλprevalentλinλendjstageλliverλdiseaseλpopulation,λsuchλasλ

thatλstudiedλbyλShetty et al.,6λthanλinλhealthyλbloodλdonors,λitλ

wasλanticipatedλatλleastλaλfewλoccultλhepatitisλBλcases.

heλscreeningλproceduresλinλtheλbloodλcentersλincludedλ

anλinterviewλofλcandidatesλtoλdonate,λprecludingλfromλdonaj

tionλtheλunhealthyλorλhighλriskλindividuals.λhisλscreeningλ

mightλhaveλloweredλtheλoccultλhepatitisλBλprevalenceλinλtheλ

sampleλinλcomparisonλtoλtheλrealλprevalenceλinλtheλgeneralλ

population.λHowever,λHBVλandλHCVλshareλroutesλofλtransj

missionλandλriskλfactors,λandλbloodλdonorλcandidatesλwereλ

detectedλasλHCVλcases.λEvenλso,λ53λHCVλcasesλandλ105λantij

HCVλ negativeλ controlsλ mightλ haveλ notλ enoughλ statisticalλ

powerλtoλdetectλaλcaseλofλoccultλHBV.λ

Falsejnegativeλ resultsλ obtainedλ fromλ HBVjDNAλ detecj

tionλcouldλbeλanotherλreasonλforλnotλindingλaλsingleλpositiveλ

case.λInλourλstudy,λtheλlackingλofλoccultλhepatitisλBλcasesλmightλ

notλbeλattributedλtoλfalsejnegativeλtests.λheλDNAλextractionλ

methodλandλtheλrealjtimeλPCRλtechnique,λusedλforλHBVjDNAλ

detection,λisλtheλoneλcurrentlyλadoptedλinλreferentλlaboratoriesλ

andλveryλlowλviralλloadsλhaveλbeenλdetectedλinλSimbiosλlaboraj

toryλonλanotherλongoingλstudy.λHowever,λthereλareλtheoreticalλ

problemsλrelatedλtoλtheλstorageλofλtheλsamples.λOurλsamplesλ

hadλbeenλmaintainedλfrozenλandλstoredλatλj70°Cλonλaverageλ

forλsevenλyears.λhereλwereλnoλvoluntaryλorλinvoluntaryλthawsλ

inλtheλperiod,λwhatλgivesλourλsampleλanλadditionalλguarantyλofλ

quality.λBecauseλHBVλisλaλDNAλvirus,λtheλpossibilityλthatλtheλ

freezingλtimeλcouldλhaveλspoiledλtheλsamplesλisλremote.λStudj

iesλthatλhadλusedλsamplesλwithλmultipleλfreezingλandλthawingλ

cyclesλhaveλnotλhadλtheirλresultsλafected.11λ

Whetherλ individualsλ withλ occultλ HBVλ infectionλ areλ atλ

riskλ forλ unfavorableλ endpointsλ stillλ isλ anλ unresolvedλ issue.λ

Considerableλdataλsuggestλthatλoccultλinfectionλmayλcontribj

uteλ toλ chronicλ liverλ damage,12j14λ theλ developmentλ ofλ hepaj

tocellularλ carcinoma,15j18λ transmission19,20λ andλ reactivationλ

ofλchronicλhepatitisλB.21j23λherefore,λdespiteλ someλcontroj

versyλ concerningλ itsλ clinicalλ signiicance,λ improvingλ theλ

knowledgeλonλdiferentλaspectsλofλoccultλHBVλinfectionλisλ

aλmatterλofλconcernλworldwide,λasλweλcanλseeλbyλtheλhighλ

numberλofλnewλpublishedλpapersλonλthisλtopic.λOurλpaperλ

helpsλresearchersλandλcliniciansλtoλbetterλunderstandλhowλ

relevantλ (orλnot)λ isλoccultλhepatitisλBλ inλourλsetting,λand,λ

probablyλinλotherλlowjprevalenceλHBVλsettings.

heλmainλreasonsλforλtheλdiferencesλinλoccultλhepatitisλ

Bλratesλamongλstudiesλseemλtoλbeλtheλgenuineλvariabilityλonλ

theλhepatitisλBλprevalenceλ–λeitherλoccultλorλnotλ–λinλseveralλ

regionsλofλtheλworld,λinλregionsλofλtheλsameλcountry,λandλacj

cordingλtoλcharacteristicsλofλtheλstudiedλpopulation.λherej

fore,λ weλ believeλ thatλ theλ resultλ ofλ ourλ studyλ relectsλ aλ trueλ

negativeλ resultλ inλ aλ sampleλ withλ extremelyλ lowλ prevalenceλ

ofλoccultλhepatitisλB.λAsλourλsampleλsizeλ(158λindividuals)λisλ

onlyλableλtoλdetectλprevalenceλratesλoverλ0.6%,λweλmayλestij

mateλfromλ0λtoλ0.6%λtheλprevalenceλofλoccultλhepatitisλBλinλ

bloodλdonorsλinλsouthernλBrazil.

Limitations

heλresultsλreferλ toλbloodλsamplesλcollectedλ12λ toλ14λyearsλ

ago,λanλissueλthatλmayλriseλconcernsλaboutλhowλupdatedλareλ

theλinformationλweλpresent.λConsideringλthatλtheλprevalenceλ

ofλhepatitisλBλandλCλandλtheirλriskλfactorsλhaveλnotλchangedλ

muchλinλthisλperiod,λweλhaveλnoλreasonλtoλbelieveλtheλprevaj

lenceλofλoccultλhepatitisλBλwouldλbeλdiferentλifλmoreλrecentλ

samplesλwereλtested.
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