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SYPHILISANTIBODYRAPIDTESTKITS
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FOREWORD

HIVandsyphilisaremajorpublichealthconcernsaffectingpregnantwomenand
theirinfants,menwhohavesexwithmen(MSM),commercialsexworkers,and
personswhohavemultiplesexpartnersworldwide.Bothinfectionsaremajorly
transmittedthroughsex,from mothertochildandbloodtransfusion.Co-infection
withsyphiliscanincreasethetransmissionofHIVbybothincreasingviralshedding
through open ulcers and by increasing patient viralload.Mother-to-Child-
Transmission(MTCT)ofHIVandsyphilishasbeenidentifiedasmajorcauseof
perinatalmortalityworldwideinthelastdecade.

HumanImmunodeficiencyVirus(HIV)infectionandAcquiredImmuneDeficiency
Syndrome(AIDS)interventionmeasuressuchasPreventionofMothertoChild
Transmission(PMTCT),Antiretroviraltherapy(ART),HIV TestingServices(HTS),
BloodsafetyandHIVSurveillanceputinplacebytheGovernmentofNigeriaand
PartnersforthecontrolofHIV/AIDSinfectionlargelydependontheestablishment
andprovisionofaccurateandreliablediagnosis.EnsuringthequalityofHIVtesting
insupportofpreventionandcareeffortshasbeenidentifiedasprioritybytheAfrica
RegionalOfficeoftheWorldHealthOrganization(WHO/AFRO)andtheNigeria
Government.

Rapidtestkits(RTKs)evaluationisconsideredacriticalaspectofassuringthe

qualityoftestresult.ItisthereforeveryimportanttoemphasizethatbeforeHIVtest

kits are utilized,Nigeria evaluates each kit to determine the performance

characteristicsandsuitabilityforusein-country.However,fordevelopmentofan

effectiveantenatalprogram,screeningforbothHIV andsyphilisusingasingle

laboratorytestisconsideredmoredesirableandassuchInstiHIV1/2-Syphilis

rapidtestkitmaybeveryhandyforbloodscreeningandbetterperformingHIV

antibodydetection devices in the controlofHIV/AIDS-Syphilis EepidemicsS in

Nigeria.

ThisLaboratoryevaluationdetermineandconfirm theclaimsofthemanufacturerof

InstiHIV 1/2andInstiMultiplexHIV 1/2-Syphilisrapidtestkits andtheir

suitabilityforuseinHIVandSyphilisantibodytestingactivitiesinNigeria.
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Rapidtestkits(RTKs)evaluationisconsideredacriticalaspectofassuringthe
qualityoftestresults.

IherebyendorsetherecommendationsoftheNALQATandapprovethisreportfor
useinNigeria.

ProfessorIsaacF.Adewole,FAS,FSPSP,FRCOG,DSC(Hons)
HonourableMinisterofHealth
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EXECUTIVESUMMARY

HIVandsyphilisaremajorpublichealthconcernsaffecting

pregnantwomenandtheirinfants,menwhohavesexwith

men(MSM),commercialsexworkers,andperson/persons

whohavemultiplesexpartnersworldwide.Bothinfections

aremajorlytransmittedthroughsex,from mothertochild

and blood transfusion.Co-infection with syphilis can

increasethetransmissionofHIVbybothincreasingviral

sheddingthroughopenulcersandbyincreasingpatient

viralload.Mother-to-Child-Transmission (MTCT)ofHIV

and syphilis have been significantcauses ofperinatal

mortalityworldwideinthelastdecade.

Thediagnosis,prevention,treatmentandmanagementof

thesediseasesrequireavailabilityofaccurateandreliable

rapid test devices.However,for development of an

effectiveantenatalprogram,screeningforbothHIV and

syphilisusingasinglelaboratorytestisconsideredmore

desirablehence;InstiHIV1/2-Syphilisrapidtestkitmay

beveryhandyforbloodscreening.BetterperformingHIV

antibodydetectiondevicesremaincriticalforHIV/AIDS
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controlactivities.Thisevaluationwilldeterminewhether

theInstiHIV1/2andInstiHIV1/2-Syphilisrapidtestkits

willconfirm the claim ofthe manufacturers and their

suitability for deployment into the HIV and Syphilis

antibodytestingactivitiesinNigeria.

Theprotocoldevelopedfortheevaluationwas

reviewedandapprovedbytheNationalHealth

ResearchEthicsCommittee.

Apanelofwellcharacterizedseracollectedfrom the

differentgeo-politicalzonesinNigeriawasusedtoassess

kitperformance.Atotalof1,506specimenswereusedas

goldstandardcomprisingof753positivesand753

negatives.Afterevaluationbothkitshadthesame

performanceforHIVantibodytestingwithsensitivityof

99.7%;95%CI(98.9to100%)andspecificityof99.7%;95%

CI(98.9to99.9%).InstiMultiplexHIV1/2-Syphilisrapid

testkitforsyphilisantibodytestinghadsensitivityand

specificityof100%each.

Basedontheoutcomeofthisevaluationthefollowing

recommendationsaremade:

1.Withasensitivityandspecificityrateof99.7%,both
InstiHIV 1/2andInstiMultiplexHIV 1/2-Syphilis
antibodyrapidtestkitsshouldbeincludedinthefirst
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line(screening)testofthealgorithm.Withasensitivity
andspecificityof100%,MultiplexHIV 1/2-Syphilis
antibodyrapidtestkitisherebyrecommendedforuse
forthedetectionofSyphilisantibodyinNigeria.

2.TheInstiMultiplexHIV 1/2-Syphilisantibodyrapid
testkitis recommended foruse among pregnant
womenandscreeningofprospectiveblooddonorsfor
dualdetectionofHIVandSyphilisantibodies.

1.0BACKGROUND

Globally,the pandemic ofHIV/AIDS has continued to

constituteserioushealthandsocio-economicchallenges.
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ThefirstHIV/AIDScasesinNigeriawerereportedin1986

andsincethentheHIV/AIDSepidemicshavecontinuedto

spreadandattractdueattention.

HIV/AIDSinterventionssuchasPMTCT,ART,HTS,Blood

safetyandHIVSurveillanceputinplacebytheGovernment

ofNigeria and Partners forthe controlofHIV/AIDS

infection largely depend on the establishment and

provisionofaccurateandreliablediagnosis.Detectionof

specificantibodiesinthebloodorotherbodyfluidsisthe

main method of testing for HIV and the standard

proceduresfordiagnosisofHIVinfection.Rapidtestisone

oftheassaysusedindetectingHIVspecificantibodies.

Rapidtestkits(RTKs)areevaluatedinthelaboratoryand

placedinappropriatecombinations(TestingAlgorithm)for

reliablediagnosisofHIVinfection.

Also,HIV andsyphilisaremajorpublichealthconcerns

affectingpregnantwomenandtheirinfants,menwhohave

sexwithmen(MSM),commercialsexworkers,andperson

whohavemultiplesexpartnersworldwide.Bothinfections

aremajorlytransmittedthroughsex,from mothertochild

andbloodtransfusion.MSM haveparticularlyhighratesof

HIVandsyphilisco-infection,documentedtobe47to72%
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in some areas ofthe United States.Co-infection with

syphiliscan increase the transmission ofHIV byboth

increasing viralshedding through open ulcers and by

increasingpatientviralload.Mother-to-Child-Transmission

(MTCT)ofHIVandsyphilishavebeensignificantcauses

ofperinatalmortalityworldwideinthelastdecade. While

thePMTCTofHIViswell-resourced,syphilisoftenremains

undiagnosedanduntreated,resultinginmorethan520,000

adversepregnancyoutcomesinlow-resourcecountries.

Thediagnosis,prevention,treatmentandmanagementof

thesediseasesrequireavailabilityofaccurateandreliable

rapid testdevices.The laboratory diagnosis ofthese

infectionsisbasedonthedemonstrationofantibodyin

serum orplasmaandthecausativeorganismsinblood.

However,for development of an effective antenatal

program,screeningforbothHIVandsyphilisusingasingle

laboratorytestisconsideredmoredesirablehence;Insti

HIV1/2-Syphilisrapidtestkitmaybeveryhandyforblood

screening. Better performing HIV antibody detection

devicesremaincriticalforHIV/AIDScontrolactivities.This
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evaluationwilldeterminewhethertheInstiHIV1/2and

InstiMultiplexHIV1/2-Syphilisrapidtestkitswillconfirm

theclaim ofthemanufacturersandtheirsuitabilityfor

deploymentinto the HIV and Syphilis antibodytesting

activitiesinNigeria.

2.0METHODS

2.1StudyDesign

Thisisaprospectivecross-sectionalstudyinwhichthe

sensitivitiesandspecificitiesofINSTIHIV1/2andINSTI

MultiplexHIV 1/2-Syphilisantibodyrapidtestkitswere

evaluated.Bloodspecimenwerecollectedfrom pregnant

women attending antenatal clinic, clients attending,

Sexually Transmitted Infections (STI) clinics and

apparentlyhealthyblooddonorspresentingatbloodbanks.

Plasma were harvested,characterised and used to

evaluatethetestkits.
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2.2StudySites

Thebloodsampleswerecollectedfrom thepopulations

indicatedaboveatthefollowingsites:

Geopolitical

Zone

State LocationofSite

South

East

Enugu UniversityofNigeria

TeachingHospital

South

West

Lagos LagosUniversity

TeachingHospital

South

South

Cross-

River

UniversityofCalabar

TeachingHospital

North

West

Kano AminoKanoUniversity

TeachingHospital

North

East

Gomb

e

FederalTeaching

Hospital Gombe
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North

Central

Platea

u

JosUniversity

TeachingHospital

2.3SampleSize

FortheevaluationofHIVantibodytestingcapabilitiesof

thekitsunderevaluation,thesamplesizewere1,352and

600forSyphilis.Thesesamplesizeswerederivedusing

thefollowingformula:

n=(Z)2p(1-q)/d2

Where

n=samplesize(roundedupto660and1,500respectively)

Zscore=1.96at95%ConfidenceInterval

p=16%(thearithmeticmeanoftheprevalenceofHIVin

thegeneralpopulation)andlessthan1.5%forSyphilis.

q=1-pc

d=2%(measureofprecision).
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i.ForSyphilis:

Inordertomakeroom fora95% confidenceleveland

possibleattritions,660(330positiveand330negative)

specimen were collected from all the zones and

transferred to the reference testing laboratory.This

samplesizewasachievedwitheachzoneproviding110

plasma specimen consisting of 55 positive and 55

negativespecimens.

ii.ForHIV:

Forthepurposeofthisevaluation,theexpectedsensitivity

is99% andtheerrormarginfixedat0.0075.Withabove

specification,asamplesizedeterminedforthestudywas

1,352roundedupto1,500(750positiveand750negative)

to guide againstpossibilityofinvalid specimen in the

process of transportation, storage, testing and

discordance.Thesamplesizewasachieved with each

zoneproviding250specimenconsistingof125eachof

positiveandnegative.



13

2.4SampleCollection

10mlsofwholebloodwerecollectedinEDTAvacutainer

tubes through veno-puncture from allparticipants.The

sampleswerecentrifugedandtheplasmaharvestedinto

cryovialsinthreealiquotsof2mlseachand stored at

minimaltemperatureof-20ºCbeforetransportationtothe

referencetestinglaboratory.Noinformationwererequired

from the participants as the focus was the test

performance. Samples were coded based on the

abbreviationofthestatewherethesampleswerecollected,

(EN forUNTH Enugu,LA forLUTH Lagos,CRforUCTH

Calabar,KN forAKTH Kano,GM forFTH Gombe,PLfor

JUTH)andserialnumberwasassignedtoeachsample.

2.5SpecimenStorage

Allspecimensfrom thesiteswerestoredat-200C for

shortterm storageand-800Cforlongterm storageuntil

analysis.

2.6SpecimenTransportation

Thespecimenwerepackagedusingthetriplepackaging

system withfrozenicepacksincryovialboxestomaintain
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cold chain. One aliquot of the sample from each

participantwasmaintainedatthecollectionsiteasbackup.

All packaged samples were sent to the reference

laboratorybytheLaboratoryStaffofNASCPwithintwelve

hoursofthepackagingviaairand/orroadtransportation.

Allsamplestransportedwereaccompaniedbyasample

manifest with a duplicate copy maintained at each

collectionsite.

2.7.PlasmaSpecimenCharacterizationandanalysis
Allthe plasma specimen from the six sites were

transported frozen to NEQAL, Saye, Zaria for

characterization.

2.7.1.HIVtesting:

Allspecimenweretestedinparallelusingthescreening

andconfirmationtestkitsinthenationaltestingalgorithm

(DetermineandUniGold).Allsamplestestingconcurrently

positiveandnegativewereusedasgoldstandardforthe

evaluation.

2.7.2.Syphilistesting:
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AllSyphilis specimens were tested using Treponema

Pallidum Haem Agglutination(TPHA).Allsamplestesting

positive and negative for TPHA were used as gold

standard forthe evaluation ofthe INSTIMULTIPLEX

syphilisantibodytesting.

2.8.TestingoftheKitsunderEvaluation

i.TrainedandproficientMedicalLaboratoryScientists

performedallthetestingactivities.

ii. All testing were done strictly according to

manufacturers’instructions.

iii.EachMedicalLaboratoryScientistratedeachkit

evaluated using a structured questionnaire.

(Reference)

2.9DataPresentation

Dataobtained aftertesting waspresented inthetable

belowandsubsequentlyanalysedforsensitivity,specificity,

PositiveandNegativePredictiveValuesofthekitsunder

evaluation.
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Table1:DataCollationTableoftheTestResultsOfKits

UnderEvaluation

TestResultofkit

underevaluation

GoldStandard

(Positive)

GoldStandard

(Negative)

Total

Positivetest A(True

Positive)

B(False

Positive)

A+B

NegativeTestC(False

Negative)

D(True

Negative)

C+D

Total A+C B+D

2.9DataAnalysis

Sensitivitywascalculatedbydividingtruepositivesofthe

kits underevaluation by totalgold standard positives

(A/(A+C)).

Specificitywascalculatedbydividingtruenegativesofthe

kitunderevaluation by totalgold standard negatives

(D/(B+D)).

PositivePredictiveValue(PPV)wascalculatedbydividing

truepositivesbytotalpositivestestedbythekitsunder

evaluation(A/(A+B)).
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NegativePredictiveValue(NPV)wascalculatedbydividing

truenegativesbytotalnegativetestedbythekitunder

evaluation(D/(C+D)).

2.10.SpecimenArchiving

Allplasmabroughttothereferencelaboratorywerestored

at-800Candshallremainsostoredforaminimum offive

yearsaftercompletionoftheevaluationexercise.

3.0RESULTSANDANALYSIS

Atotalof1,510plasmaspecimenwasreceivedfrom the

sixstudysites.Duringcharacterizationatthereferencelab

(NEQAL,SayeZaria),fourspecimenhaddiscordanttest

resultswiththetwotestkitsusedtodeterminethegold

standard.They were therefore excluded.We therefore

endedupwith1,506specimenasgoldstandard.After

characterization,we ended up with 753 as positive

standardand753alsoasnegativestandard.Thesewere

usedtoevaluatethetwoInstitestkits.TheInstiHIV1/2

testkitduringtestinghadonethattestedinvalid.
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Table2:HIVAntibodyTestResultwithInstiHIV1/2Rapid

TestKit

INSTIHIV

1/2

GoldStandard

(Positive)

GoldStandard

(Negative)

Tota

l

Positive

test

751 2 753

Negative

Test

2 751 753

Total 753 753 150

6

PerformanceofInstiHIV1/2RapidTestKit

Sensitivity=99.7%;95%CI(98.9to100%)

Specificity=99.7%;95%CI(98.9to99.9%)

PositivePredictiveValue=99.7%

NegativePredictiveValue=99.7%

Note:onetestdevicehadinvalidtest.

Table3:HIVAntibodyTestResultwithInstiMultiplexHIV1

/2-SyphilisRapidTestKit
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INSTIMULTIPLEX

HIV1/2-Syphilis

GoldStandard

(Positive)

GoldStandard

(Negative)

Tota

l

Positivetest 751 2 753

NegativeTest 2 751 753

Total 753 753 150

6

PerformanceofHIVAntibodyTestResultwithInsti

MultiplexHIV1/2-SyphilisRapidTestKit

Sensitivity=99.7%;95%CI(98.9to100%)

Specificity=99.7%;95%CI(98.9to99.9%)

PositivePredictiveValue=99.7%

NegativePredictiveValue=99.7%

Table4:SyphilisAntibodyTestResultwithInstiMultiplex

HIV1/2-SyphilisRapidTestKit

INSTIMULTIPLEX

HIV1/2-Syphilis

GoldStandard

(Positive)

GoldStandard

(Negative)

Tota

l

Positivetest 18 0 18

NegativeTest 0 428 428
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Total 18 428 446

PerformanceofSyphilisAntibodyTestResultwithInsti

MultiplexHIV1/2-SyphilisRapidTestKit

Sensitivity=100%

Specificity=100%

PositivePredictiveValue=100%

NegativePredictiveValue=100%

Note:Afterrandom samplingfrom sites,onlytwosyphilis

antibodypositivespecimenwereconfirmed.Thisnumber

wastoosmalltobeusedfortheanalysis.Wetherefore

obtainedknownsero-positiveplasma,whichwerefurther

characterised and confirmed ones formed partofthe

positivegoldstandard.

Table5:SummaryofTesters’RatingofInstiHIV1/2and

InstiMultiplexHIV1/2-SyphilisAntibodyRapidTestKits

Questio

n

1

Spec.

Add.

to

devic

e

2

Dilu

.

Add

.

3

Readin

g

result

4

Result

interpr

e

5

Learnin

gthe

test

6

Eas

eof

use

7

Labellin

gspace

8

Kit

packagin

g

9

Wast

e

Gen.
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Average

Score

1.9 1.6 1.1 1.3 1.3 2.1 2.1 1.3 2,0

Themaximum scoreattainablewas55.Themedianglobal

scorefrom allthetestersforthistestkitwas46.0(84%)

CompositeScore

Theaccuracyofthetestkitwasassignedaweightof70%

whiletheglobalscore(based on testers’ratings)was

assigned the weightof30%.A composite score was

determined as weighted mean ofaccuracyand global

score. ThecompositescoreforInstiHIV 1/2andInsti

MultiplexHIV1/2-SyphilisforHIVantibodytestingis95%

andforSyphilisantibodytestingis95.2%.

4.0Discussion
Itisimportanttodeterminethelaboratoryperformance
characteristicsoftestdevicessoitcanbeappropriately
deployed forroutine testing.Key performances to be
monitoredcloselyaretheabilityofthedevicetodetect
analyte (sensitivity)withoutany interference from un-
intendedanalyte(specificity).Otherfactorsthatmayaffect
thesevariablesincludeeaseofperformingthetest,clarity
ofreadingandinterpretationofthetestresult.
This evaluation showed thatInsiHIV 1 /2 and Insti
MultiplexHIV1/2-Syphilisantibodyrapidtestkitswere
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abletodetectantibodytoHIV withequalperformance
characteristics.TheadditionofabilitytodetectSyphilis
antibodyinInstiMultiplexHIV1/2-Syphilisantibodyrapid
testkitdidnotaffectitsperformanceforthedetectionof
HIV antibody.InstiMultiplexHIV 1/2-Syphilisantibody
rapidtestkitperformedverywellinitsabilitytodetect
SyphilisantibodyInstiMultiplexHIV1/2-Syphilisantibody
rapid testkitcan be comfortably deployed to where
concurrentdetection ofthese two antibodies may be
necessary.
Itseemsalso,thattheabilitytodetectHIVantibodydidnot
affectitscapacityforSyphilisantibodydetection.
TheperformanceofthesetestkitshasmettheWHO
requirementforuseinHTS.FortheInstiMultiplexHIV1/
2-Syphilis antibody rapid test kit, the performance
characteristicsobviouslyshowsitasaverygood test
device forSyphilis antibody testdetection.However,
becauseofthelowprevalenceofSyphilis,itwasdifficultto
haveenoughpositivespecimenforthisevaluation.The
smallnumberofpositivespecimenmayhave,possibly,not
presented an accurate sensitivity forthe detection of
Syphilisantibody.

Analystswereaskedthroughastructuredquestionnaireto
rateeaseofperformingthetest,clarityofreadingand
interpretationofthetestresult,ergonomics,etc.These
factorscanaffectoutcomeoftestresultwithtestdevices.
This process is called global rating. They are
mathematicallyweightedanditcontributestoratingifa
devicecanbeusedfortestingirrespectiveofitssensitivity
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andspecificity.Whensensitivityandspecificity(accuracy)
iscombinedwiththeglobalrating,thescoreisreferredto
as composite score. Apart from meeting specified
requirementforsensitivityandspecificity,akitmustalso
haveaminimum of90%compositescoretobedeployed
forLaboratoryandPointofCaretesting.

5.0RecommendationsandConclusion
TheperformancecharacteristicsofInstiHIV1/2andInsti
MultiplexHIV 1/2-Syphilisantibodyrapidtestkitsfor
detection ofantibodiesto HIV makesthetwo devices
suitableforinclusioninourHIVtestingalgorithm.Witha
sensitivityandspecificityrateof99.7%,bothInstiHIV1/2
andInstiMultiplexHIV1/2-Syphilisantibodyrapidtest
kitsshouldbeincludedinthefirstline(screening)testof
thealgorithm.Withasensitivityandspecificityof100%,
MultiplexHIV1/2-Syphilisantibodyrapidtestkitishereby
recommended for use for the detection of Syphilis
antibodyinNigeria.
TheuseofInstiMultiplexHIV1/2-Syphilisantibodyrapid
testkitisrecommendedforuseamongpregnantwomen
and screening of prospective blood donors fordual
detectionofHIVandSyphilisantibodies.
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7.0Appendices
PleaseratetheRTKusingthefollowingscoringsystem:

1(Excellent);2(Good);3(Average);4(Poor);5(Very

Poor)

1.Specimenadditionontothedevice.

2.Additionofdiluents/wash/buffercorrectlyontothe

device.

3.Readingthetestresult.
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4.Interpretationoftheresult.

5.Easeoflearninghowtoperform thetest.

6.Overalleaseofuse.

7.Designofthetestdeviceforadequatelabelling.

8.Kitpackaging.

9.Wastegenerated.


