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HBV, HCV and HIV seroprevalence among blood donors 
in Istanbul, Turkey: how effective are the changes in the 
national blood transfusion policies? 
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ABSTRACT

ThenationalbloodtransfusionpolicieshavebeenchangedsigniicantlyinrecentyearsinTurkey.The
purposeofthisstudywastodeterminetheprevalenceofHBV,HCV,andHIVinblooddonorsatthe
RedCrescentCenterinIstanbulandtoevaluatetheeffectofchangesinthenationalbloodtransfu-
sionpoliciesontheprevalenceoftheseinfections.Thescreeningresultsof72695blooddonationsat
theRedCrescentCenterinIstanbulbetweenJanuaryandDecember2007wereevaluatedretrospec-
tively.HBsAg,anti-HCV,andanti-HIV-1/2werescreenedbymicroparticleenzymeimmunoassay
(MEIA)method.Samplesfoundtobepositiveforanti-HIV1/2andanti-HCVwereconirmedby
Inno-LiaHCVAbIIIandInno-LiaHIVI/IIScore,respectively.TheseropositivityratesforHBsAg,
anti-HCV,andanti-HIV-1/2weredeterminedas1.76%,0.07%,and0.008%,respectively.Compared
tothepreviouslypublisheddatafromRedCrescentCentersinTurkey,itwasfoundthatHBVand
HCVseroprevalancesdecreasedandHIVseroprevalance increasedinrecentyears. Inconclusion,
webelievethatthedropinHBVandHCVprevalenceratesarelikelymultifactorialandmayhave
resultedfrommorediligentdonorquestioninguponscreening,ahigherlevelofpublicawareness
onviralhepatitisaswellastheexpansionofHBVvaccinationcoverageinTurkey.Anotherfactorto
contributetothedecreasedprevalenceofHCVstemsfromtheuseofmoresensitiveconirmation
testingonallreactiveresults,therebyeliminatingafairamountoffalsepositivecases.Despitesimilar
transmissionroutes,theincreaseinHIVprevalenceincontrasttoHBVandHCVmaybelinkedto
theincreaseinAIDScasesinTurkeyinrecentyears.
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INTRODUCTION

Anumberofviruses,bacteriaandparasitescan
be transmitted through blood or blood prod-
ucts.Amongstthese,thehepatitisBvirus(HBV),
hepatitisCvirus(HCV),andthehumanimmu-
nodeiciencyvirus(HIV)aremandatorilytested
onblooddonorsworldwideduetothepotential
seriouschronicclinicalsequelaeassociatedwith
thesereadilytransmittedagents.1,2

Nevertheless,sincedonorhistoryquestion-
ing is performed more diligently and due to
theadvances in screening techniques, the risk
of transmission has decreased considerably.3 
However,smallrisksofinfectiontransmission
persist due to several factors such as genetic
variationsof infectiousagents,presenceofan
immunologicallysilentcarriage,laboratoryer-
rors,andvariationsinthewindowperiodofan
infectiousagentaswellaslimitationsinscreen-
ingtestingmethodology.2,4

AsmandatedbytheTurkishlegalsystem,
itisalawtoscreenallvoluntaryblooddo-
norsforHBV,HCV,HIV-1/2,andTrepone-

ma palladium.TheBloodandBloodProd-
uctsAct,acceptedbytheTurkishparliament
in2007,hasdroppedtherateoftransfusion
mediated infections by raising the stan-
dardsofdonorscreeningthroughimproved
history questioning and risk factor assess-
ments.Intensecampaignsforpublicaware-
nessagainstHBV,HCV,andHIVhavealso
been launched.This study is aimedatpre-
senting the effects of the newTurkish leg-
islatureandparticularlylooksathowthese
policies have brought upon changes in the
prevalence rates of transfusion mediated
infectionsinthecityofIstanbulwhereap-
proximatelyone fourthof theentireTurk-
ishpopulationresides.
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SeroprevalenceofHBV,HCV,andHIVinblooddonors

MATERIAL AND METHODS

During the period of January to December 2007, the HBV,
HCV,andHIV-1/2screeningtestresultsofblooddonorsand
theconirmatorytestresultsofHCVandHIV-1/2seropositive
donorswereretrospectivelyobtainedfromlaboratoryrecords.
HBsAg,anti-HCV,andanti-HIV-1/2 screening testswere

performedontheautomaticEIAinstrument(Davinci,Biomer-
ieux) with the microparticle enzyme immunoassay (MEIA)
methodusingthemicro-Elisakit(Hepanostika,HBsAgUni-
FormII,bioMerieux,NL)basedonthesinglestep“sandwich”
principleforHBsAg,the4thgenerationEIAkit(Innotest,HCV
Ab IV, Innogenetics N.V. Belgium) containing CORE, NS3,
NS4,andNS5antigensofHCVforanti-HCV,andthemicro-
Elisakit(Vironostika,HIVUni-FormIIAg/Ab,NL)basedon
thesinglestep“sandwich”principleforanti-HIV-1/2.
Inthemethodsused,thesignal-to-cutoff(S/CO)ratio≥ 1 

forHBsAg,anti-HCV,andanti-HIVwereconsideredasreac-
tive.InitialS/COratiosintherangeof0.70-0.99forHCVand
0.75-0.99forHIVwereconsideredasbeinginthegreyzone.
TherewasnogreyzoneestablishmentforHBV.Reactivesam-
plesorsamplesingreyzoneinthescreeningtestswereretested
using the same immunoassay. If oneorbothof the retested
specimensreacted then, itwasreferredas repeatedlyreactive
andwasconsideredscreeningtestspositive.
For samples that showed repeatedly reactive with HBsAg

EIA,noconirmatorytestswerecarriedoutandthoserepeatedly
reactivesampleswereinterpretedaspositive.Repeatedlyreactive
samplesintheanti-HCVEIAtestingwereconirmedusingthe
3rdgenerationLineImmuneAssay(LIA)testmethod(INNO-
LIA,HCVScore,Innogenetics,Belgium),whichincludedtheC1,
C2,E2,NS3,NS4,NS5regionsoftheHCVgenome.Theanti-
HIVEIArepeatedlyreactiveresultswereconirmedbytheLIA
kit(INNO-LIA,HIVI/IIScore,Innogenetics,Belgium)contain-
ingHIV1.2andHIV1groupOantigens.LIAtestresultswere
evaluatedaccordingtotherecommendationsoftheassaymanu-
facturercompanyandresultsforbothanti-HCVandanti-HIV
wereinterpretedaspositive,indeterminateornegative.

Statistical analysis

Allstatisticalanalyseswerecarriedoutwithcomputersoftware
(SPSS;Version10.0;SPSS,Inc;Chicago,IL).Means,coeficients
ofvariation,standarddeviationsandconidenceintervalswere
determined. Statistical studies were evaluated using Pearson
chi-squareandFisher’sexacttest.Ap-value<0.05wasconsid-
eredtobestatisticallysigniicant.

RESULTS

Screening test results

DuringtheperiodofJanuarytoDecember2007,EIAscreen-
ingtestingwasperformedon72695blooddonorsattheRed
CrescentCenter in Istanbul, Turkey.At baseline screening
testing,1377HBsAg,393anti-HCV,and198anti-HIVposi-
tive resultsweredetected (Table1).Baseline tests revealed
that130oftheanti-HCVpositivesamples(33.1%)and79
oftheanti-HIVsamples(39.9%)werewithinthegreyzone
indexvalues(Table1).Forsamplesthatfellwithinthegrey
zoneindexvaluefromtheinitialtesting,wedeterminedthe
rateofrepeatedreactivityas80.8%(105/130)foranti-HCV
and 65.8% (52/79) for anti-HIV,whereas those above the
positivelimitindexvalueweredeterminedas97%(255/263)
and59.7%(71/119),respectively.Whenthetotalsamplesize
wasconsidered,therepeatedlyreactiverateforHBsAg,anti-
HCV, and anti-HIV was found to be 92.8% (1278/1377),
91.6%(360/393),and62.1%(123/198) respectively (Table
1).Basedontheseresults,theoverallseropositivityratefor
theinitialtestresultswere1.89%forHBsAg,0.54%foranti-
HCV, and0.27% for anti-HIV.Basedupon repeated reac-
tive test results, the seropositivity rate dropped to 1.76%
forHBsAg, 0.50% for anti-HCV, and0.17% for anti-HIV.
Whenrepeatreactivesamplesweresortedoutandtherate
oftruepositivitywasdetermined,itwasfoundthat99ofthe
1377HBsAgresults(7.2%),33ofthe393anti-HCVresults
(8.4%), and 75 of the 198 anti-HIV results (37.9%)were
biologicallyfalsepositive(BFP)(Table2).

Table 1. HBs Ag, anti-HCV, anti-HIV EIA screening test results and repeating reactivity rate

              Number of  initially    Number of repeatedly reactive samples 

    reactive samples 

   Grey zone Positive Total Grey zone Positive limit index Total 

   limit index 

   N N N N (%) N (%) N (%)

  Number tested 

 HBsAg 72,695 - 1,377 1,377 - 1,278 (92.8) 1,278 (92.8)

 Anti-HCV 72,695 130 263 393 105 (80.8) 255 (97) 360 (91.6)

 Anti-HIV 72,695 79 119 198 52 (65.8) 71 (59.7) 123 (62.1)
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Confirmatory test results 
HBsAg

FortheevaluationoftheHBsAgresults,samplesshowing
repeatingreactivitywithEIAwereacceptedaspositivere-
sultsandnofurtherconirmatorytestswerecarriedout.As
aresult,ourstudyrevealedtheHBsAgseroprevalencetobe
1.76%amongblooddonors.

HCV

In360serumsampleswithpositiveanti-HCVscreeningtest
results(29.2%s/co=0.70-1;70.8%s/co≥1),54(15%)posi-
tive,217(60.3%)negative,89(24.7%)indeterminateresults
wereobtainedbyLIA.Whenindeterminateresultswereex-
cluded,theanti-HCVseroprevalencewas0.07%(54/72695).
Outofthe54LIApositivesamples,2werefromtheof

(greyzone)0.70-0.99and52werefromsamplesthathada
S/COvalueof≥1.Inotherwords,forinitialEIAtestsam-
plesthatwereconsideredpositivebutwithinthegreyzone
(S/COvaluebetween0.70and1.0),therateofconirmation
uponLIAtestingwasonly2%,whereassampleswithanini-
tialS/COindexvalue>1%hadaconirmationtestpositive
rate of 20.4%.Thedifference in their rates of LIA conir-

mationpositivitywas statistically signiicant (p<0.0001).
Thus, samples within grey zone index values had signii-
cantlyhighernegativeoutcomeratesasdeterminedbyLIA
conirmation, compared to samples with s/co rates above
thepositivethresholdvalue(p<0.0001).However,among
indeterminateresults,nodifferencewasfoundbetweenthe
s/coratesinthegreyzoneandthosewithpositivethreshold
values(p>0.05)uponLIAtesting(Table3).Whenindeter-
minateresultswereexcluded,60.3%of theanti-HCVEIA
positiveresultswereconcludedtobeBFP.

HIV

In123serumsampleswithpositiveanti-HIVscreeningtest
results(42.3%s/co=0.75-1;57.7%s/co≥1),8(6.5%)posi-
tiveand115 (93.5%)negative resultswereobtainedusing
LIA.AccordingtoresultsveriiedbyLIA,theHIVseropreva-
lenceamongourblooddonorswas0.008%(6/72695).
Allsampleswithgreyzones/corateshadnegativeresults

withLIA,comparedto8positiveand63negativeresultsin
sampleswiths/co≥1(p=0.020),(Table4).Whenindeter-
minate resultswere excluded, 95.1% of the anti-HIVEIA
positiveresultswereconcludedtobeBFP.

Table 2. The biologically false positive rate in the first tests, after results with repeating reactivity in screening 

tests were accepted as true positive

 Initially reactive samples Repeatedly reactive samples Biologically false positive  
 N (%) N (%) N (%)

HBsAg* 1,377 (1.89) 1,278 (1.76) 99 (% 7.2)

Anti-HCV 393 (0.54) 360 (0.50) 33 (% 8.4)

Anti-HIV 198 (0.27) 123 (0.17) 75 (% 37.9

Table 3. Confirmatory results of anti-HCV reactive results with LIA

  Anti-HCV confirmatory test (lIA) results

 Positive Negative Indeterminate 

  N % N % N %

Grey zone (105) 2 (1.9) 80 (76.2) 23 (21.9)

Positive index (255) 52 (20.4) 137 (53.7) 66 (25.9)

Total (360) 54 (15.0) 217 (60.3) 89 (24.7)

p  < 0.0001 < 0.0001 > 0.05

Table 4. Confirmatory results of anti-HIV reactive results with LIA

  Anti-HIV confirmatory test (lIA) results

 Positive Negative Indeterminate 

  N % N % N %

Grey zone (105) 0 52 (100) 0

Positive index (255) 6 (8.5) 64 (91.5) 1

Total (360) 6 (4.9) 117 (95.1) 1

p  0.038 0.038
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DISCUSSION

This study contains important results showing that, com-
paredtopreviousyears, the infectionrateshavedecreased
among blooddonors and that transfusions are being car-
riedoutmoresafelyasaresultofvaccinationandtraining
campaignslaunchedinTurkey’slargestmetropolitancityof
Istanbul,allofwhichhavebeentheresultsoftheprivatesec-
toreffortsaswellasgovernmentalagenciesunderthedirec-
tiveoftheTurkishMinistryofHealth.
In screening tests performed on the general public in

Turkey, the incidence ofHBsAg positivity has ranged be-
tween1.7-21%.5Accordingtostudiesconductedbyvarious
bloodbankcenters,HBsAgpositivityamongstblooddonors
was5.2%duringtheperiodsbetween1985and1999,which
thendecreased to 2.97%between2000 and2003.6HBsAg
positivityamongblooddonorsandthegeneralpopulation
hasbeengraduallydecliningovertheyears.Reasonsforthis
drophavebeenattributedtoheightenedpublicknowledge
aboutHBV aswell as the expansion and implementation
of public vaccination policies.6-8 The most extensive data
pertaining toHBV seroprevalence in blood donors is de-
rived fromtheRedCrescentCentres.HBVseroprevalence

of 6,240,130 candidates giving blood at the Red Crescent
Centres throughout Turkey in 1989-2004 was on average
4.9%.7Inthesamestudy,HBsAgpositivitywasfoundtobe
4.92%in1989,5.23%in1991,and2.10%in2004.Thede-
crease inHepatitis B seroprevalencewas attributed to the
decreaseinthenumberofmilitaryblooddonors(positive
correlation)andtotheincreaseinvoluntarydonors(nega-
tivecorrelation).7BasedontheresultsoftheRedCrescent
Centers from Istanbul between 1987 and 2003, themean
HBsAgpositivitywas4%,withadecreaseinseroprevalence
from5% to 2.07%.8This decrease inHBV seroprevalence
wasemphasizedasbeingattributedtogreatercaretakenin
donorquestioningandtotheuseofmoresensitivescreen-
ingtestsfrom1997onwards.8OurstudydeterminedHBsAg
positivity tobe 1.7%,which is 2.6 times (p<0.05) lower
thantheHBVseroprevalencedetectedbytheRedCrescent
Centre’sthroughoutTurkey7and2.3times(p<0.05)lower
thantheresultsgivenforthecityofIstanbul.8Basedonour
results,ageneraltrendtowardsadeclineinHBsAgpositiv-
ityindonorpopulationwasobservedoverthepastseveral
years.Inadditiontoimprovedpublicawarenessandexpan-

Table 5. Biologically false positive rate in anti-HCV and anti-HIV EIA screening results according to confirmatory 

test results

 Prevalence in accordance Prevalence in accordancew Biologically false positive 

 with the screening test with the confirmatory test  

 N   (%) N   (%) N   (%) 

HCV 360 (0.50) 54 (0.07) 306 (% 85)

HIV1,2 123 (0.17) 6 (0.008) 117 (% 95)

Figure 1: Comparison of HBV, HCV and HIV seroprevalance among our blood donors with seroprevalence 

reported in the most extensively ranging studies conducted in the general Turkish population and the 

Red Crescent Centres. (*No HIV prevalence was reported at the Red Crescent Centre in Turkey results).
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sionofvaccinationpolicies,anotherreasonfortheobserved
declineseeninourresultslikelystemsfromtheuseofhighly
sensitive test kits by our groupuponwhich sampleswere
acceptedas“TruePositive’’only ifclearcutrepeatreactiv-
itywasdemonstrated,therebyexcludingfalsepositivesthat
wouldhaveotherwisebeenacceptedaspositive.
In Turkey, HCV incidence in the general population

rangesbetween1-2.4%.Incontrast,theratioamongblood
donorsis0.3-1.8%.7,10UnlikeHBV,theincidenceofHCV
infection does not show signiicant difference between
regions.9,10Anti-HCVpositivityinblooddonationsreport-
edfromvariouscentreswas0.6%between1991and1999
and0.54%between2000and2006,showingnosigniicant
changeovertheyears.6BasedontheRedCrescentCenter’s
resultsrelectingthegeneralpopulationacrossTurkey,an-
ti-HCVseroprevalencebetween1996and2004was0.38%.7

Incomparison,anti-HCVpositivityfortheperiodof1996-
2003was0.5%,basedontheIstanbul’sRedCrescentCenter
results.8Inourstudy,anti-HCVpositivityamongblooddo-
norswasfoundtobe0.07%.Thisresultis7timeslowerthan
theoverallRedCrescentCentre’sresultsthroughoutTur-
key(p<0.05)and5timeslowerthantheresultsinIstanbul 
(p<0.05).Iftheincidenceintheoverallpopulationisac-
ceptedas1%,itcanbesaidthat,comparedtothegeneral
public,theHCVseroprevalenceofourblooddonorsisap-
proximately14timeslower.Webelievethatthereasonfor
theresultstovarytosuchadegreestemsfromthefactthat
mostTurkishconductedstudiesreportreactivescreening
resultsaspositivewithoutverifyinganti-HCVpositivityby
conirmation testing. In comparison, inour study repeat
reactivitywas conirmedwith theuseof a sensitive con-
irmatory test.Our view is further supportedby the fact
that85%ofthesamplesdeterminedaspositiveduringthe
screeningtestwereactuallyBFPaccordingtotheconirma-
torytestresults.
It isestimatedthat33.2millionpeoplethroughoutthe

worldcarrytheHIVvirus.11Basedonthedataobtainedfrom
theMinistryofHealth,asof2006,2544casesofHIV/AIDS
have been reported in Turkey.12 In 3% of these cases, the
routeoftransmissionwasthroughbloodandbloodprod-
ucttransfusions.12BasedupondataobtainedfromtheRed
CrescentCenterbetweentheperiodsof1996and2003,An-
ti-HIVpositivityon1,737,943screeneddonorswas0.001%
andnosigniicantchangeswereobserved in thisrateover
theyears.8BasedupondataobtainedfromtheTurkishMin-
istryofHealth,HIV/AIDSincidenceratesbetween2000and
2005were0.023%,0.027%,0.027%,0.028%,0.030%, and
0.046%, respectively.12Data fromtheRedCrescentCenter
revealedthatoverthepastsevenyears,theincidenceofHIV
amongstdonorsremainedlowwithoutanincrease,whilethe
incidenceinthegeneralpopulationgraduallyincreasedover
the years. The rate of anti-HIV positivity amongst blood
donors fromour studywas0.008%,baseduponour con-

irmatorytestresults.FromtheRedCrescentCenter’sdata,
itwas noted that the rate of anti-HIVpositivity in Istan-
bulhadincreasedeightfoldamongstscreenedblooddonors 
(p<0.05).Thismightbeattributabletothefactthatdonor
candidateswith risk factors forHIV tend to conceal their
conditionduringdonorquestioningoutof fearof associ-
atedsociallabelling.
Therearehoweversomeshortcomingsinourstudy.One

of these is the lack of conirmation testing of ourHBsAg
results.AlthoughthespeciicityoftheEIAtestsusedduring
HBsAgscreeningisnearly100%,therewasaneedtoconirm
thepositiveresultswithaneutralizationtest,particularlyin
communitieswithalowprevalenceofHepatitisB,suchas
voluntaryblooddonors.13,14Inastudyrecentlyconductedin
Turkey,nearly70%oftheweakpositiveHBsAgresults(with
aS/COratiobetween1and2.5)weredeterminedtobenega-
tive(falsepositive)intheconirmatoryneutralizationtests.15 
Anotherstudyfoundthefalsepositivityrateinweakpositive
samplestobesigniicantlyhigherthanthoseofthestrong
positivesamplesandrecommendedthatconirmatorytests
should only be performed on weakly positive samples.16
Basedontheseresults,ifconirmatorytestingwerecarried
outinourHBsAgpositiveresults,apartoftheweakpositive
samplesinparticularwouldhavehadanegativeresultand
the subsequentHBVprevalence amongourblooddonors
wouldhavebeenevenlower.Afurthershortcomingwasthat
indeterminate results for anti-HCV and anti-HIV results
werenotinalizedwithfurthertesting.Whenanti-HCVEIA
positiveresultsareshowntobeindeterminateuponimmu-
noblot conirmatory testing, it is recommended to either
repeattheanti-HCVEIAtestorperformaHCVRNAquan-
tiicationforthesamedonor.17Amongstblooddonors,most
indeterminate anti-HCV immunoblot results test negative
uponrepeattesting,17however,occasionallyserumsamples
thathadbeeninthepre-seroconversionwindowperiodcan
laterseroconverttopositive.18Similarly,duringthewindow
periodfor individualsrecently infected,HIVconirmatory
testingmayhaveanindeterminateoutcome.Forthesecases,
repeatHIV testing (screenwith conirmation) are recom-
mendedafter1-2months.19InlowriskHIV/HCVpopula-
tions, it has been hypothesized that repeat indeterminate
resultsarelargelyduetothedevelopmentofautoantibod-
iesorfromthecross-reactionofantibodieswithcertainir-
relevantantigens.20Donorswith indeterminateorpositive
anti-HIV/anti-HCV conirmatory results are directed to a
healthcarefacilityforfurtherevaluationandmanagement,
butunfortunatelynofeedbackhasbeenreceivedaboutthe
deiniteclinicalstatusofthesecases.
Althoughnotrecommendedbytheassaymanufacturer

company, another important pointwewant to emphasize
fromourstudyisthevalueofusingagreyzonewithposi-
tive thresholddetermination as ameansof increasing the 
sensitivityofanti-HCVandanti-HIVscreeningtests.Posi-

Acar,Kemahli,Altunay et al.
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tive resultswereobtained inonly2outof the105(1.9%)
anti-HCVreactive samples thathad fallenwithin thegrey
zone index(s/covalue0.70-0.99).Forbothsamples,HCV
RNA testing was performed simultaneously, however in
bothsamplestheresultswerefoundtobenegative.Incom-
parison,allconirmatorytestresultsoftheanti-HIVpositive
samples thatwerewithin the grey zone index value range
weredeterminedtobenegative.Inanti-HIVandanti-HCV
EIApositivesampleswhosevalueswerewithinthegreyzone
index (s/co 0.70-0.99), signiicantly more samples tested
negativeuponconirmation than those samplesabove the
positive threshold value (s/co>1.0).This suggests a con-
tradictionwithregards to2 issues, theirst is thenegative
zoneapplicationrequirement,theotherishowtodealwith
donors whose test result is positive, but HCV RNA tests
negative.Inthiscase,itcanbeconsideredthatthegreyzone
application is at least not required in anti-HIV screening
tests.Nevertheless, furtherresearchisrequiredtoestablish
whetherthegreyzoneapplicationleadstounnecessarydo-
norlossandincreaseincosts.
Inconclusion,webelievethatthedecreaseinHBVand

HCVprevalenceovertimehasbeenmultifactorialandhas
beenattributed toahigherpublic awareness compared to
previous years as a result of intensive training and cam-
paigns,an increase inthevolunteerdonornumbers,more
diligentdonorquestioningandexamination,expansionof
HBV vaccination coverage as well as conirmation of our
screeningresultswithsensitiveconirmatorytesting.While
adecreaseinHBVandHCVprevalencehasbeenobserved,
the increase inHIVprevalence rate,despite similar trans-
missionroutes,maybelinkedtoarecentincreasedtrendof
HIV/AIDScasesobservedinTurkeyoverthepastfewyears.
AnotherfactortoconsiderwithregardstoHIVdonorques-
tioningisthefactthatmanydonorsstillhavereservations
in answering questionnaires to the full extent out of fear
thatriskbehaviourquestionsmaysomehowbeusedagainst
them.Webelievethatthehealthcaresystemwouldbebetter
servedbydevelopingstrategieswithimproveddonorques-
tioningthataddressthepsychosocialaspectsofHIVscreen-
ing.Wehopethat thecreationof thesechangescanmini-
mizethefearofsocialstigmataassociatedwithHIVdonor
questioningwhilepreservingdonorconidentiality.
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