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Detection of Human Papillomavirus in Cervical Scrape Specimens
Using Co-nested PCR and Hybrid Capture System

S. J. Hong, M. D, H. K. Ahn, M. D, H. K. Lee M. D, H. W. Chung, M. D,, J. U. Shim, M. D,
C. T. Park, M. D, I S. Park, M. D, I K. Moon, Ph. D" I. K. Han, M. D.”
Department of Obstetrics and Gynecology, Endocrine Research Laboratory,”

Samsung Cheil General Hospital & Women’s Helthcare Center

Human papillomavirus(HPV) has implicated in the development of cervical cancer.
Several studies have suggested a strong correlation between HPV 16, 18 and cervical
intraepithelial neoplasia(CIN). Co-nested polymerase chain reaction(Cn-PCR) technique
which is more sensitive 2-step PCR than 1-step PCR was developed to simultaneous
detection and typing of HPV by using general and nested general primer pairs localized
within the L1 region and general and nested 16, 18 type specific primer pairs localized
within the E60RF. This study was perfdnned to determine the validity of the Cn-PCR
method for HPV detection and potential clinical uses as screening method for the
identification of CIN and compare with Hybrid capture method. Papanicolacu test and
Cn-PCR and Hybrid capture test for HPV infection were performed on 298 women visited
for cervical caner screening. Among these cases, 167 cases of persistent atypical squamous
cell undetermined significance(ASCUS), cervical erosion and abnormal cytologic result above
Low grade squamous intraepithelial lesion(LSIL) were histologically confirmed. Comparing
the positive rate of HPV among patients with CIN and cervical cancer, there was a
significant positive correlation between the positve rate of HPV type 16, 18 and the degree
of histologic malignancy(P<0.01). The sensitivity of HPV type 16, 18 by using Cn-PCR for
CIN grade ILII and cancer was 46%, whereas the corresponding value for the Hybrid
capture was 77%. But HPV type 16, 18 were more strongly predictive of high grade CIN.
The sensitivity and positive predictive value of combination test with cytology and Cn-PCR
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were 90% and 71%, whereas the corresponding values of same test modality with Hybrid
Capture were 94% and 41%. Then some combination of the two modalities will produce
better performance than either alone, but there was no significant difference in sensitivity
between the combination of Cn-PCR and cytology test and same combination with Hybrid
capture and the positive predictive value was higher in combination Cn-PCR and cytology
test. From these results, We confirmed that Cn-PCR is sensitive and reliable method for
the simultaneous detection and typing of HPV. In particular, HPV testing appears to be
helpful in determining which women with mildly abnormal smears have high-grade
underlying lesions in need of immediate referral for colposcopy.
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it 4F 4L AAT 971 AE &8 &3
£9(50mM KCl, 10mM Tris-Cl <pH 83>, 05%
tween 20, proteinase-K 200ug/mg) 100ul& A 7}3t
o FZ3 DNAE 55ToIA 323, 950CIA 108
¢ 714E 4 proteinase-KE B84 F o]
% 2ul& #3t9 PCRel AM&3tgct. Cn-PCRE =
% 2¢Ael PCR #4422 UE 4 e, 94
A @A PCRE general primer2 L1 #44 #9
9] MY09%} MY11 primer(Table 1)}, HPVI16, 18
2 A&7 913 E6 +HA ¥ 9(E6 open reading
frame)¢] E6A$} E6B primer(Table 1)& %3t
Zz} 25pmol¥ & PCR ¢%-29(10mM Tris-CI<
PH 83>, 50mM KCl, 15mM MgClk, 200uM
dNTP, 1 unit Dynazyme <Finnzyme Co>)ol &§
8t 95T oA 50&3F denaturation, 40TIA 30
3t annealing, 72Ceol+] 50%3} extensiondte 39
Ao AL 9600 Thermal cycler(Perkin Elmer
Cetus Co.)oll A 403] A3t

288 dA= A 2AdM FEE PCR 48 2ul
€ o484 AH4% primer2E MY09S MYl
primer®] W&ol 1A% GP5% ‘GP6 primer(Table
et HPV 163} HPV 189 typing2 $13t E6A%}
E6BS] W3] $1x13 16A% 16B, 18A, 18B pri-
mer(Table 1)& AH-39 1 @49 2& PCR ¢3
£ xAgA 95T A 5022 denaturation, 42C
oA 30&9] annealing, 72CollAl 50% 2] extension
A& 353 wHEa

Table 1. The Nucleotide sequences of primers for HPV type
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o]l 2etAll doA PCR AHEL 3% Nu-
Sieve agarose gelold A7|9%F F ethidium
bromide solution®] @43te] UV transillumination
&) 5Z%¢ DNA band #F8 #98a A3 #
48 #HciFig 1). Hybrid captue Digene
corporation$] ®wjel wel APt

o] de] Aoz MEAUHA 2 2FHA Ao
HE AZAE ARFF vlojg 2o FHEL Lo}
B3 ¥R 42 Pierson’s Chi-square test® o] &
A2 P valueZt 001 ©l39 A$E FAHQA
997t dgn weEgc

ma =

1. MEXZA 23} 3 F&oids =58y dn

AF M F 208418 oz dgen o
9 9% E£EE 208144 HT 433440 ol
2084 9] NMEAAA A 2E9 16749 2AAHA
AF}E ASCUS7E 419%°l™ Squmous cell car-
cinoma(SCC)7t 87%2 Aut Q17 vjd) H&
v &g Uehia i (Table 2).

23 AL PP A= 16792 ASCUSH
LSILY 10%(10/101)7} 23 og CIN I, I
WHE Btk £¥ CIN I, I WA 66%(25/
387t AEAAA At AAE o 26%(10/38)
7} ASCUSY LSILeldth(Table 3)

sequence(5 " -37) location product length
LI region
outer(MY11,MY09) GCACCAGGGATCATAACTAATGG 6722-7170 450bp
CGTCCACAAGAGGGAATACTGATC
inner(GP5, GP6) TTTCTTACTGTGGTAGATAC 6764-6904 142bp
TGATTTACAGTTTATTTTTC
E6ORF ACCGAAAACGGTTGAACCGAAAACGGT 307bp
Outer(E6A, E6B) AATAATGTCTATATTCACTAATT
Inner ATGTTTCAGGACCCACAGGA 104-227 124bp
HPV 16(16A,B) CCTCACGTCGCAGTAACTGT _
ATGGCGCGCTTTGAGGAOCC 106-283 188bp
HPV 19(18A,B) GCATGCGGTATACTGTCTCT
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Fig 1. PCR analysis on cervical scrapes.

Table 2. Cytology result of studied patient

Cytology No.of cases % of total

Normal 71 238

ASCUS 125 419
LSIL 38 128
HSIL 38 128
SCC 26 87
Total 298 1000

ASCUS, Atypical squamous cell undetermined significance
LSIL, Low grade squamous intraepithelial lesion
HSIL, High grade squamous intraepithelial lesion
SCC, Squamous cell carcinoma

2 MEZXHA ol e SAFFF vlojAg
UM E

AEXAAL e wel Cn-PCR# Hybrid ca-
ptureol & AFFF violgix YHEEL wm
& 2 HEZAAAL o) AT} ¥24E ARF
Z vtelgl2 FHEE FUHEse FA9 FuuAE
Bola glen(P< 001), ¥4 8 AX o4 FE
7} &4 8 9ktH(Table 4, 5).

AFFF uholalx 16, 1849 %4 &L Hybrid
captured & ©|&¥ LAY ARFF vlolg2g ¢
AE3 vy o AqHoz <oF 30%7F B} 16,
183& AAE other typed] UAKFF ulolgja ¥
&L LSILA 736%2A 7F¢ Eeu HSIL
(High grade cervical intraepithelial lesion)el4] 16,
1889 YAEe°] 31.8%A uHH, other type©
21%2 & Y &L 29 other typed AEFH
& %3 16, 189 <l9g 1A ARFF uolgx

o AV E <ot "ot Ao

3 Ak =X YUA| wE eIRFHH
ojg{Ag AHE

1679914 237 & A998 A3, gy o
AT HESFE ARTE vold2 F4E JN
37tk 44 AREAE Holn gon(P< 00D),
AXAZANM o whAAA 2 22 HA Aol wha}
A% 16, 189 F4E3 1AY ARFF wojgx
FHE T % 0% Aol& B ATHTable 6, 7).
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R A8YE 23 + Ue JddAY e
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51%°] 1, 16, 184 & WUAEE 46%0|U Y442 E
7} 85%°] L BolE EF 91%EA AFFE ulolg
£ 16, 183 & 1% o|¥4FH JEYS 438 &
Ae LY A & & Ak =8 ATAHA
HE3E ARKFF ulolz)2 16, 18¥e] 7% &
FAZEE Ul Solx TE HEAHAY
HSIL®} #AE BEZ AT dasE v

a2y F HAE FAlY A9 F$E AxA
ZAME HSILY A= & 74%0M 90%7A &Y
47} 1ok, Hybrid capture® o} <% 298 945
T vl 2Ale AXAPASY WY uPEE
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Table 3. Correlation between cytology and histology result

No. of Histologic Diagnosis
Cytology

Cases Normal CIN I CIN 1 CIN m scc
Normal 6 6(100.0) 0 0 0 0
ASCUS 76 57(77.0) 11(14.9) 2(2.3) 6( 79 0
LSIL 25 10(41.7) 13(54.2) 1(4.0) 1( 40 0
HSIL 36 3( 84) 4(10.8) 2(5.6) 23(63.9) 4(11.1)
SCC 24 0 0 0 3(12.5) 21(87.5)
Total 167 76 2 5 33 25
CIN, Cervical intraepithelial lesion
ASCUS, Atypical squamous cell undetermined significance
LSIL, Low grade squamous intraepithelial lesion
HSIL., High grade squamous intraepithelial lesion
SCC, Squamous cell carcinoma
( )%
Table 4. Correlation between cytology and HPV type by Cn-PCR method

Cytologic diagnosis
HPV testing by Cn-PCR No. of cases
Normal ASCUS LSIL HSIL SCC

16/18 type HPV 5( 7.0 12( 9.6) 4(10.5) 12(31.6) 17(65.4) 50(16.8)
Other type HPV 10(14.1) 62(49.6) 28(73.6) 16(42.1) 8(30.8) 124(41.6)
Negative 56(78.9) 51(40.8) 6(15.8) 10(26.3) 1( 38) 124(41.6)
No. of Cases 7 125 38 38 26 298

P< 0,01, X?=60.449

ASCUS, Atypical squamous cell undetermined significance

LSIL, Low grade squamous intraepithelial lesion
HSIL, High grade squamous intraepithelial lesion
SCC, Squamous cell carcinoma

HPV, Human papillomavirus

( ), %
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Table 5. Correlation between cytology and HPV type by Hybrid capture method

Cytologic diagnosis

HPV testing by HC No. of Cases
Normal ASCUS LSIL HSIL SCC

High risk HPV 5( 7.0 49(39.2) 21(55.2) 23(60.5) 25(96.2) 123(41.3)
Low risk HPV 1( 1.4 9q 7.2 1( 2.6) 0 0 11( 3.7
Negative 65(91.5) 67(53.6) 16(42.1) 15(39.5) 1( 3.8) 164(55.0)
No. of cases 71 125 338 38 26 298
P< 001, X*=75591
ASCUS, Atypical squamous cell undetermined significance
LSIL, Low grade squamous intraepithelial lesion
HSIL, High grade squamous intraepithelial lesion
SCC, Squamous cell carcinoma
HPV, Human papillomavirus
HC, Hybrid capture
( )%
Table 6. Correlation between biopsy result and HPV type by Cn-PCR
HPV testing Histologic diagnosis

No. of Cases
by Cn-PCR Normal CIN I CIN I CIN I Cancer
16/18 type 5( 6.6) 4(14.3) 2(40.0) 12(36.4) 16(64.0) 39(23.4)
Other type 36(47.4) 19(67.9) 3(60.0) 11(33.3) 8(32.0) T1(46.1)
Negative 35(46.1) 5(17.9) 0( 0.0) 10(30.3) 1( 4.0) 51(30.5)
Total 76 28 5 33 25 167
P< 001, X*=39.484
CIN, Cervical intraepithelial neoplasia
HPV, Human papillomavirus
( ), %
Table 7. Correlation between biopsy result and HPV type by HC method
HPV testing Histologic diagnosis

No. of Cases
by HC Normal CIN I CIN I CIN I sCC
High risk 28(36.8) 16(57.1) 3(60.0) 22(66.7) 23(92.0) 92(55.1)
Low risk 5( 6.6) 1( 36) 2(40.0) 2(6.1) 0( 0.0) 10( 6.0)
Negative 43(56.6) 11(39.3) 0( 0.0) 9(27.3) 2( 8.0) 65(38.9)
Total 76 28 5 3 25 167
P<0.01, X2-26.455

CIN, Cervical intraepithelial lesion
HC, Hybrid capture
( )%
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Table 8. Validty of HPV test, Cytology, and combined
test for CIN II, Il and Cancer

Validity (%)
sensitivity  specificity PPV NPV

Test criterion

Cytology
Any ctology
HSIL
CN-PCR method
HPV 16/18
General
HC method
High risk HPV
General
Combined method
HPV 16/18
and or HSIL
High risk HPV
and or HSIL

100
74

=2

38
81

100

91
46 91 & 74
& 45 82
51
50

77 42
82 51

90 71

94 51 41

PPV, positive predictive value

NPV, negative predictive value

HSIL, High grade squamous intraepithelial lesion
HPV, Human papillomavirus

HC, Hybrid capture
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Mg es CIN I, 9 66%7F XA AaaA
7t sidch

2. Cn-PCR¥ol 9% 16, 18% AHFF ulolg
2 YL AXAHA Ao wal o] 7%,
ASCUS 96%, LSIL 105%, HSIL 316%, SCC
654%2 FF wet FPEo FHFALB(P<
0o e, ZAAA Az wHME Al
6.6%, CIN 1, I, I 22t 14.3%, 40%, 364% SCC
B 6%z 94 34 FBAE BATHPO0D).
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