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Prevalence of human papillomavirus (HPV) and HPV-16 
genotyping by real-time PCR in patients with several 
cervical pathologies

ABSTRACT

Purpose:thisstudywasplannedtoevaluatetheprevalenceofHPV(exceptingtype16)andHPV
16byreal-timePCRincolposcopypatientsandtointerpretetheresultswithage,ageofirstsexual
intercourse(FSI),parityandPapsmearresults.Methods:onehundredandtwocolposcopypatients
(50and52ofthepatientswereclassiiedascolposcopypositiveandnegative,respectively)applying
toGynecologyclinicwereincluded.HPV(exceptingtype16)andHPV16weredetectedbyreal-
timePCRusingtheL1region.Real-timenestedampliicationsofMY09/11productsweredoneby
GP5+/GP6+primersandCyanine-5labeledHPVandHPV16DNAspeciicprobeafterHPVDNA
extractionbyphenolchloroformisoamylalcohol.Results:HPV(exceptingtype16)andHPV16
werepositivein12%and18%ofthecolposcopypositivepatientsrespectively.HPV(exceptingtype
16)andHPV16werepositivein5.7%and3.8%ofthecolposcopynegativepatients,respectively. 
Conclusion: therewasastatisticallysigniicantdifferencebetweencolposcopypositiveandcol-
poscopynegativepatientscomparingHPV16withtotalHPVpositivity(p=0.021fortype16and 
p=0.010fortotalHPV)buttherewasnotastatisticallysigniicantdifferencebetweencolposcopy
positiveandcolposcopynegativepatientswhenwecomparedHPV(exceptingtype16)positivity 
(p=0.314).Inconclusion,HPVdetectionandtypingmaybehelpfulforcervicalcancerscreening
andprevention.
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INTRODUCTION

Cervicalcancerisgloballythesecondmostcom-
moncancerinwomenwithapproximately493,000
newcasesannually.1Alsocervicalcancerisanim-
portantpublichealthproblemindevelopingcoun-
tries.Thereisastatisticallysigniicantrelationship
betweencervicalcancerandthenumberofsexual
partnersofawoman.Thesedatadirectustosexu-
ally transmitted agents, especially viruses.2,3 As a
result of the epidemiological studies on cervical
cancer, there is no doubt about the importance
ofhumanpapillomavirus (HPV),especially type
16and18,asanaetiologicalagent.2-5Asaconse-
quence,thedetectionandtreatmentofHPVinfec-
tioncanbe an important stage indiagnosis and
treatmentofcervical cancer.ThePapsmear test,
as themostwidelyused cancer screening test in
theworld, is cost effective andorganised screen-
ingprovidedadeclineincervicalcancermortality.
However, in developing countries,where screen-
ingprogrammesareuncommon, cervical cancer
stillremainsasoneofthemostimportantcauses

ofdeathamongwomen.HPVcanonlybereliably
detectedbyDNAbasedtestssincemorphological
changesoncytologysuchaskoilocytosisarenot
speciic foroncogenicHPVs.Theseobservations
underscore the need to develop more effective
diagnosticmethods.6,7 PCR basedmethods am-
plifyingnucleicacidsofHPVarecommonlyused
becauseofthelimitedsensitivityofPapsmeartest
leadingtosamplepreparationandinterpretation
problems, insuficient serological tests and im-
possibilityofinvitrocultures.DetectionofHPV
DNA,especiallyinlatentinfections,canbehelp-
fulindetectingcancerandprecursorlesions.8This
studywasdesignedtoevaluatetheeffectofHPV,
especiallytype16incolposcopypatients,bothwith
andwithoutcervicalpathologiesandtoassociateit
withtheclinicalindingsinourhospital.

MATERIAL AND METHODS

Patients:fromDecember2003toOctober2004,
patients directed to colposcopy were includ-
ed in the study.After acetic acid application, 
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observationofcervicalacetowhiteepithelium,punctuation,
atypical vascularisation or mosaic pattern in colposcopic
examinationwereclassiiedascolposcopypositivepatients,
and patients with normal colposcopic indings were clas-
siiedascolposcopynegative.Allcolposcopypatientswere
screenedbyPapsmeartestandrepliedaquestionnairein-
cludingquestions,suchasage,ageofFSI,andparity.

Samples: cervicalsmearsampleswerecollectedintubes
containing3-5mLsterilephosphatebufferedsaline(PBS)in
GynecologyClinicofGaziUniversityMedicalFacultyfrom
colposcopypatientsbeforeapplicationofaceticacid.After
transportingtomoleculardiagnosislaboratory,allsamples
werevortexedandaliquotedin1.5mLeppendorftubesand
frozenat-86ºCuntilDNAextraction.

DNA extraction: the cervical sampleswere digested in a
buffercontaining20mg/mLproteinaseK(20mM(NH

4
)
2
SO

4
,

75mMTrisHCl[pH8,8]0,1%Tween20)at55°Cfor3hours;
followedby10minutesat95°C.DNAisolationwasperformed
by phenol-chloroform extraction and ethanol precipitation.
DNAwasthensuspendedinsteriledistilledwaterandstoredat
-86°Cuntilampliication.

DNA amplification: nested real-time PCR method was
used for the analysis of HPV DNA and HPV 16 positivity.
MY09/11primerset(5’-CGTCCMARRGGAWACTGATC-3’),
(5’-CMCAGGGWCATAAYAATGG-3’,TibMolbiol,Germany)
wasusedforPCRampliicationsfollowingtheextractionofthe
DNA.Real-time nested ampliications ofMY09/11 products
weredonebyGP5+/GP6+primersandCyanine-5labeledHPV
16DNAspeciicprobe[PrimerF5’TTTGTTACTGTGGTA-
GATACTAC3’,PrimerR5’GAAAAATAAACTGTAAATCAT-
ATTC3’,Cy5.0signalprobe5’Cy5-GTTTCTGAAGTAGATAT-
GGCAGCACA-biotin3’ (TibMolbiol,Germany)].Real-time
PCRproductanalysiswasdonebymeltingcurveanalysison
LightCyclerSoftwareversion3.5.3(LC2.0RocheDiagnostics,
Germany).Meltingpeaksof78-82°Cshowedthedetectionof
HPVDNAinthesample.Probemeltingpeaksofpositivesam-
pleshavebeenanalyzedinthesamerunandHPV16positive
samplesyieldedpeaksaround68°C.

Ethical review of the proposal and the consent

The researchproposalwas approvedby the ethical review
boardoftheFacultyofMedicine,GaziUniversity.Informed
consentwasobtainedfromallwomenpriortothesample
collection.

RESULTS 

A total of 50 colposcopy positive women (18-63 years
old; mean age ± SD: 39 ± 7) and 52 colposcopy negative 
women(17-65yearsold;meanage±SD:40±9)were in-
cluded in the study. There was a statistically signiicant 
differencebetweencolposcopypositiveandcolposcopynega-
tivepatientswhenwecomparedHPV16andtotalHPVposi-
tivitybyPearsonchi-squaretest(p=0.021fortype16and 
p=0.010fortotalHPV)buttherewasnotastatisticallysig-
niicantdifferencebetweencolposcopypositiveandcolposco-
pynegativepatientswhenwecomparedHPV(exceptingtype
16)positivitybyFisher’sexacttest(p=0.314)(Table1).
According toageofwomen included in the study there

wasnotastatisticallysigniicantdifferencebetweenpatients
age≤ 34 and≥ 35 whenwe comparedHPV 16 andHPV 
(exceptingtype16)positivitybyFisher’sexacttest(p=0.154)
fortype16andp=0.240forHPV(exceptingtype16)but
therewasastatisticallysigniicantdifferencebetweenpatients
age≤34and≥35whenwecomparedtotalHPVpositivityby
Pearsonchi-squaretest(p=0.036)(Table2).
Therewas no statistically signiicant difference between

FSIinpatients≤19-yearoldandFSIinpatients≥20-yearold
whenwecomparedHPV16,HPV(excepting type16)and
totalHPVpositivitybyFisher’sexacttest(p=0.505fortype
16,p=0.159forHPV(exceptingtype16)andp=0.650for
totalHPV)(Table2).
Parity seems statistically signiicant between 0-2 parity

patientsand≥3paritypatientswhenwecomparedHPV16,
HPV(excepting type16)and totalHPVpositivitybyFish-
er’sexacttest(p=0.037fortype16andp<0.001forHPV 
(exceptingtype16)andp<0.001fortotalHPV)(Table2).

Table 1. Distribution of HPV DNA PCR results according to patient groups

 Colposcopy Colposcopy  X2

 positive (n = 50) negative (n = 52) 

HPV  16 (+) 

n (%) 9 (18%) 2 (3.8%) p = 0.021

HPV (+)   

n (%) 6 (12%) 3 (5.7%) p = 0.314a

Total HPV (+) 

n (%) 15 (30%) 5 (9.5%) p = 0.010

a:Fisher’s exact was used.

PrevalenceofHPVincolposcopypatients
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According to examination of Pap smear results, there
wasnotastatisticallysigniicantdifferencebetweenthepa-
tientswithnormalPapsmearandpathologicalPapsmear
whenwecomparedHPV16andHPV(exceptingtype16)
positivitybyFisher’sexacttest(p=0.169fortype16and
p=0.254forHPV(exceptingtype16)butthepvaluewas
0.050byPearsonchi-squaretestwhichisaborderlinevalue
whenwecomparedtotalHPVpositivity(Table2).

DISCUSSION

BecauseHPV,especiallytype16,isreportedasanimportant

riskfactorfordevelopmentofcervicaldysplasiaandcancer,

and99.7%ofthecervicalcancerscanbeprovedrelatedto

HPV,oneofthemaingoalsofpreventingcervicalcanceris

screeningforHPV.9 

Tuncer et al.10detected in their study 12.5%, 19.4%,

46.3%and83.3%ofHPVtype16positivityinCINI,CIN

II,CINIIIandinvasivecarcinomaspecimens,respectively,

byPCRinTurkishpatients.AlsoOnanet al.11fromTurkey

found4.2%,14.8%,45%HPVpositivityinCINI,CINII,

andCINIIIspecimens,respectively,andHPVpositivityin
patientswithCIN IIIwas signiicantly higher than in pa-
tientswithCINIandCINII.
In 102 colposcopy patients (both colposcopy positive

andnegative),a19.6%ofpositivityinfavouroftotalHPV
wasdetectedinourstudy,9.5%positivityand30.0%positiv-
ityincolposcopynegativeandpositivegroups,respectively.
This result indicates that there is a statistically signiicant
differencebetweentwogroups(p=0.010).
In joint assessment of HPV (excepting type 16) and

HPV16wefounda55%ofpositivity inpatientsyoung-
er than34anda45%ofpositivity inpatientsolder than
35.Ourresultscorrelatewiththestudiesindicatingade-
creaseinHPVinfectionastheageincreases,12-15although 
Koet al.16 intheirstudyfoundthatwomenbetweenages
30-69 had lower HPV positivity rate (ranging from 14-
34%)comparedtowomenwithyoungerthan30andolder
than70(rangingfrom47-52%).
ConsideringtotalHPV,wefound70%positivecasesin

thegroupwhoexperiencedtheirFSIattheageof19orbe-
fore,and30%positivecasesinthegroupwhoexperienced

Table 2. Distribution of HPV positivity according to variables

Number of patients(n)  HPV 16 HPV Total HPV

    (n = 11) (n = 9) (n = 20)

   n         % N         % n         %

Age

Age ≤ 34 (n = 75)   6         54.5 5         55.5 11         55

Age ≥ 35 (n = 27)   5         45.5 4         44.5 9         45

X2   p = 0.154a p = 0.240a p = 0.036

Age of FSI

Age ≤ 19 (n = 67)   6         54.5 8         88.2 14         70

Age ≥ 20 (n = 35)   5         45.5 1         11.8 6         30

X2   p = 0.505a p = 0.159a p = 0.650a

Parity

0-2       (n = 82)   6         54.5 2         22.2 8         40

≥ 3       (n = 20)   5         45.5 7         77.8 12         60

X2   p = 0.037a p < 0.001a p < 0.001a

Pap smear

Normal (n = 74)   6         54.5 5         55.5 11         55

Pathological (n = 28)  5         45.5 4         44.5 9         45

X2   p = 0.169a p = 0.254a p = 0.050

FSI: first sexual intercourse.
a:Fisher’s exact was used.
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theirFSIat theageof20orafter.Although there isnota
statistically signiicant difference between the two groups
and HPV results, our indings conirmed the indings of
previousstudies12,17,18thatHPVinfectionismorecommon
amongwomenwhoexperiencedtheirFSIintheearlyages.
Consequently,Floreset al.19indicateintheirstudythatolder
ageatFSIissigniicantlyassociatedwithadecreasedriskof
highgradeCINorcancerinHPV(+)women.
Therearecontradictoryresultsinthestudiesevaluating

HPV-cervicalcancerandparityrelationship,someofwhich
suggest that there is no associationwithparity andHPV-
cervicalcancer.20,21ConsideringallHPVtypes,40%positive
casesinthegroupwhogavetwoorlessbirthsand60%posi-
tivecasesinthegroupwhogavethreeormorebirthswere
foundinourstudyandHPVseemsstatisticallysigniicant
between0-2paritypatientsand≥3paritypatientswhenwe
comparedHPV16,HPV(exceptingtype16)andtotalHPV
positivity.Shieldset al.22andCastellsagueet al.23suggestthat
HPVexposedwomenwithhighparityareatincreasedrisk
forcervicalcancer.Our studysuggests thatparity seemsa
riskfactorforHPVandconsequentlyforcervicalcancer.On
thecontrary,Sellorset al.17 inCanadadetectedapositivity
of17.1%inwomenwhonevergavebirth,12.7%inwomen
whogaveonebirth, 8.7% inwomenwhogave twobirths
and6.5%inwomenwhogavethreeormorebirths.
We irst performed colposcopy and cytology and than

detectedHPVDNAbyreal-timePCR.Itissuggestedthat,as
comparedtoPaptesting,HPVtestinghasgreatersensitivity
forthedetectionofCIN,24andtheadditionofaHPVtest
toaPaptesttoscreenwomenintheirmid30’sforcervical
cancer reduces the incidenceof grade2or 3CINor can-
cer.25Cuzick26emphasizesinareviewthatdetectionofHPV
DNAbymolecular tests ismore sensitive but less speciic
andthereforetheuseofthesemethodstogethermustbethe
goldstandardincervicalscreeningprograms.
Grce et al.27 detectedHPVDNA in colposcopy positive

patientsinZagreb.Theresultswere64.4%positive.Asthey
detectedthesmearscytologically,theycametotheconclusion
thatasthegradeofSILincreasedtherewasanincreaseinthe
prevalanceofhighriskHPVs(HPVDNAtype16prevalance
was8.5%and17.1% inLSILandHSILcases, respectively).
The resultswere found tobe statistically signiicant. Fife et 

al.28found35%HPV16positivityinwomenwithpathologi-
calPapsmearresultsintheirstudybyPCR.AllASCUS,LSIL,
HSIL,CINI,CINII,CINIIIcasesinourstudywereconsid-
eredaspathologicalPapsmearresults.Wefound45.5%HPV
16positivityinwomenwithpathologicalPapsmearresults.
While 45% positivity (totalHPV)was found in the group
withpathologicalPapsmearresults,theratioofHPVpositiv-
ity(totalHPV)was55%inthegroupwithnormalPapsmear
results.Ourresultsarenotcorrelatedwithliteratureresults.
Thereasonforthisdeclinationmaybeduetosampleprepara-
tionorsmearresultsinterpretation.

HPVDNA,especiallytype16,followedbytype18,45,
31and33isdiagnosedinmorethan99%ofcervicalcancer
biopsies.Althoughtheratioschangeaccordingtothediag-
nosismethod,HPVtype16isdetectedin33-50%ofcervi-
calcancertissuesandthis is themainreasontofocuson
type16.29Antonishynet al.30foundintheirstudythatthe
mostcommonlyidentiiedgenotypeinpatientswithcervi-
calintraepithelialneoplasiagrade2orworsewasHPV-16
(46.7%),followedbyHPV-31(14.7%)andHPV-18(3.9%)
by real-timepolymerase chain reaction.They found that
HPV-31iscontributingsigniicantlytotheproportionof
womenwithcervicalintraepithelialneoplasiaintheirstudy
populationandshowsahigherprevalencethanHPV-18in
high-gradelesions.
Westudiedsmearsamplesandfounda19.6%positiv-

ity in all colposcopypatients.This result shows thehigh
sensitivityofreal-timePCR.Real-timePCR,themostad-
vancedandsensitiveofthemolecularmethods,wasused
inourstudy.Sincetheexperimentoccurredinacloseden-
vironment,therewasminimalcontaminationcomparedto
conventionalmethodsandthesensitivityishigherdueto
onemorestepinampliication.31,32

WedetectedbothHPVandHPV16positivitybyreal-
timePCR.Inordertodetecttypesotherthan16,sequenc-
ingcanbeperformed.
Inconclusion,weaimedtodetecttheprevalenceofHPV,

especiallytype16incolposcopypatientsasaspeciicgroup
withcervicalcomplaintsandthisistheirststudyrelecting
theHPVresultsofcolposcopypatientsinourcountry.Since
cervicalcancerisanimportantpublichealthproblemamong
womenandHPV,especially type16 is signiicantly related
with cervical cancer, detection ofHPVwill be helpful for
designingeffectivecervicalcancerpreventionprograms.We
thinkthatfurtherstudiesincludinglargenumbersofcolpos-
copypatientsmustbeperformedtoevaluatetheprevalance
ofHPVinthispatientgroup.
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