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Clinical Efficacy of Human Papilloma Virus DNA Test Using Hybrid Capture System in
Health Screening of Normal Women

Ok Kyoung Min, M. D., Jong Sup Park, M. D,, Chan Ju Kim, M. D., Dong Choon Park, M. D,,
Hye Kyoung Yang, M. S., Seong Hie Noh, M. D., Sung Eun NamKoong, M. D,
Seung Jo Kim, M. D.
Department of Obstetrics and Gynecology, Catholic University Medical College, Seoul, Korea

Cervical cancer and its precursors are caused principally, if not exclusively, by HPV
infection and HPV DNA is found in more than 909 of cervical cancers. Cervical cytology
is limited by its false negativity and this may be supplimented by other adjunctive test
such as HPV test. It is therefore important to explore the use of HPV DNA detection as a
primary or supplementary screening method and to determine whether HPV typing can be
used as a predictor of a lesion’s clinical behavior.

Cervical cytology and Hybrid Capture test for HPV detection were performed in 450
asymtomatic women visited Health Care Center in Kangnam St. Mary’s Hospital,and none
of whom was believed to have current cervical disease.

The Papanicolaou cytology results were classified by The Bethesda System
333(74.0%) women were classified to within normal limit, 19(4.2%) benign reactive change,
38(8.4%) ASCUS, 59(13%) low grade SIL, and only one woman high grade SIL. Twenty
five of 450(5.6%) women showed HPV infection by Hybid Capture test. Among 98 women
with abnormal Papanicolaou cytology, 16(16.3%) women showed HPV DNA positivity.
Among the 352 women with normal cytology and benign cellular change, HPV DNAs were
detectable in 9(2.6%)women. By the age distribution, 361(80%) women were
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premenopausal and 89(20%) postmenopausal. Among the 25 women found to be HPV DNA
positive, 22(88%) were premenopausal and 3(129) were postmenopausal.

Using Hybrid Capture system, HPV DNA detection may be a useful method in
supplement the pitfalls of cervical cytology. To be clinically significant for HPV test as a
screening tool, the more population will be necessory for further study from now on.
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ATARGL 8 Ut d4¢ F 24 W
E7F wol A & 60008 AEe Mol wA3}
o0 Relg ool o 79% FEE AXsdE Ao
390 ARG Bho] YHPE B3 =
7] 4A¥IY o] A T3 dBAe] A
e A8 AL de gdA ged® o
9] 4, 528 E& Herpes simplex virus type
II « Cytomegalovirus * Trichomonas Z¥ $& 9
Aol dg 8o Buse g

A e dUQezA AFFF dlolE x(hu-
man papillomavirus : °|3 HPV)7} Agg ™
HIde EAAEHEH A7/t SLEAUN HPV
#ol AZHEG dAe] Fa UNoE WIHAA
HAGM @A7tA HPVE 709 F9] ob¥(sub-
type)o] HAHALH, Wi X o ¥Rl A
Axd me} 42 Sold ofYo] Yoz &A
so] HPV e AEHH 5H9 b4 (heter-
ogeneity of biologic characteristics)€ 12874 &
%E]_.Q,ll)

HPV-163 HPV-182 19 ¥+ HPV(high-risk
oncogenic HPV types)&2A E5F¢ HFAIM
W (high-grade squamous intraepithelial lesion :
HGSIL) ¥ #&4 ATARYAM F2 AEHH,
HPV-6, 11, 42, -43 2 -44 1P EL AAYL
ulo] 2 X (low-risk oncogenic HPV types)B2A F
2 &z Fo ¥4 Hield, NFF Uy 4y
W %R (low-grade squamous intraepithelial lesion
P LGSIL) A #&dd, 2 9 HPV-31, -33, -35
59 ol e FFTE HYT vhol g 2(intermediate-
risk oncogenic virus)& g1 gt} ?

A3AE AZARAANE AFHERYY F& A9

Cervical cancer screening, cytology HPV(human papillomavirus), Hybrid

AAteld, AAY AHYE, AHA, HAIR] o}
6-55%2 &4 &l EAZ Ha A7 ojg
AT AXRZHAL] 2 E Rady) 5o A
GdiF AL 2SS AZAE AXAHA Fol A
ANHAR® HIdE ASCUS(atypical squamous
cells of undetermined significance) =+ LGSIL Al
EAPA ATRE Roje FAdA HPV gL A
gd3td o e CIN ¥dg& dollAY 443
AEEE dohdde 77t AEEHR oy, AF
AE AXARALY Bz AgYoesA 1 54
Aol QAL wdo] H3 YAt

Richart®= #3723 MEAAst HPV DNA
AEHALE SAA AYETE A9 BE HPV %
A4 AZAR AUlgEg 248 & oy,
2 AEAALY 7)1 Hnterval) S FFAL F+ Yo
Y, dAle o548 AHdouble screening)el =&
B v go] BAoln], &F AAF9 AEHPAEA
HF NEsojol gt FAsh

HPVE Zde AF7AE AEAFANN nE2
23d BHAHMEY F9e 3F 3 (perinuclear halo)
& ROlE koilocytosistt #o] & ¥ dyskeratosis
£9 53X ¥y 27z I ¥ & oy
2 Angel 1-15%2 R, oY VUL nYH
7l #igte A AN E A¥sA HPV 2EE
0% A2 Ae¥ 5+ Adn 4.2 a2y 9
F/lNZE 443 J¥ET} O E HPV o}ye &
F8 4+ ddE 23de] g

2 B2 Qe wdoz 27 YoM ®
3 DNA T RNAE EAHRYF A4 (probe)E
o] &-3le] WA A A (nucleic acid hybridization)&
Alsd HPV o8& TEE 4 glovy, dadA
A ol &3}1717} o8 g dHol AU

T MUER AAEE 43 274 23
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UE Exsa, A2 ol A¥sHE PCRYL =3
dulg e s YA EAGH ok 434
oul7t 4& AFxe Fv|Fe HPV DNAJL &
A$y AAHQ #Y 4 Folk ¥AHoE B

= 2Ade] Uo® £dA AEHo JAelM
299 ViraPap® #Wd< dot blot hybridization®]
gFo2 A% HAEZ HPV DNAY Ads} A7)
A5 FAL AFF Pygoz w2z FAHI %
Woz tiFe FEE AN ¥ 4 e Al 3
oy, #A1¥¢ DNA 72§ #3 & HPVA dis
HEo0]d YA ¥ RHoly d¥lEe Eouy
HPV o}3lo] FEHA @on FHALE AMEE
g gdol AU

A2 712¥ Hybrid Capture System& ¥4
2 Al882 %E(nonradioactive), soluble hybridi-
zation o2 AFEE TEMENAM chemilum-
inescent® ©o]& % sandwitch capture, molecular
hybridization W22 44 HPVY EAE & +
gloewA, Zdd HPVE 19 ¥THPV-16/18/31/
33/35/45/51/52/56)% A 919 T(HPV-6/11/42/43/44)
oz FE3A dopd & o 2 EAE AFH
o2 & % & Wyog®

ol AAEL, AR ANE BHoz JyYE 4
o)A Hybrid Capture System& ©°]&% HPV
DNA #AAF A37%9 A7 ¥(precancerous
lesion)d] Agg A% Ad HARAM E= AT
2 AZAAAY Rz sdozA g4H B84
o] JEAE Ytz o] ETE A=FAT

O o7 tia %

1. 97 e

1995 69 %E 199659 9971 J1E8Y g
ZEEye AZFAMELE FEed AFHIAE
AN o4 450%E d4ez g iy 84
Ee ¥F HE2 ATARY HYoE N8E W
Weo] g, S¥E FA4 olol AZAANE X
2 BEYg wEsgen, oEd ddd AI3FR
MEAAAL, Hybrid Capture System& ©]§%
HPV DNA ZA4& A3z ¥8¢ 3¢ A8
A A g stel 2 4HE A 23
4 A W

53 9

2 X3YE MEIHA

AZAE AXAHA e =Y AAe AAF A
% cytobrush& AHg3tel 2AF AR 947359
HMEE ANt gejelso] A 7 T FA X
29o] nAsHct. 2 ¥ Papanicolaou HYLE
AME ¥ BEL Agson, BEYEe 191d
A ¥ The Bethesda System® °]-83c}.

3. Hybrid Capture System Z At

HPV ZY %5F& %7 9184 dacron swab®
ol g3le AZAR HEE F384 Collection Kit
(Digene, M.D., US.A)dl w3tk B4 w71
-20CAA B#sgc w2 @Y 7t DNA
& AYYT HPV typesst nHATE HPV types®]
RNA €4 & one omnibus probe containig low-
and high-risk HPV types ; 6, 11, 42, 43, 4, 16,
18, 31, 33, 35, 45, 51, 52 and 56)¢} hybridization
A|713L o] reaction mixture® RNA/DNA hybridel
¥ antibody2 coating® tubedl &7t}

o]$} Z& RNA/DNA hybrid-antibody Z¥&
ol¢] o}¥ alkaline phosphatase-conjugated anti-
bodyst wg-AFI:, MY F o|EF dioxetane-
based chemiluminuscent substrate! alkaline pho-
sphatase$} w83 Lumi-Phospho 530& #7}3}
o, wkgoa dold W& luminometerZ &% 8t
g AdHe G492 Yehlifich HPV 113 HPV
18 DNA7} 10pg/mZ € & £94& 44 d=x
Zoz Pk ZE N9 A R BE
%A dzgd digk YA B2 i, of H
€°] 10 o]4te]l™ HPV DNA %4, 1.0 mgte]d,
HPV DNA €422 gasyd

A3 S F R =N HA

A AR AFANE97)(Hitachi video pri-
nter, Japan)7} Z&E Carl Zeiss(OMPI 6-SH, Ge-
rmany) £+ Karl Kaps(SOM-52, Germany)& At
fe9n BAGSY ¥ W 24 4=z, ¥
o] AAs JU=E VA3 WA FF, 2Y ¢
A E AYYAT Wy 7153t EAsH.
A4 AR g9 Bud 4AE MY
ARE 2L 10% T29Y Lo nHY3on
AR ANE 2R 128t 2L 1A
¥ 239 YRE 6N F EFAA 4AT Y
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ey o Euj§(embedding) ¥ 4-6 ume F4
o] BYeog wrgo] HulEAP-oj2A A& I
b3

5 BA B4

AT Ao FATH EAHL AEy g
w24 UE ¥, Hybrid Capture System HAMY&
o] 4% HPV DNAS A% WEE student t test, ¥’
testE ol &8t EAggon P gol 005 miwl
A$E FAH22 F98 o7t e Aoz w0
g =

mz =

1. e ojdel ATy Ko

g o4 4508 W dFL 41188724
on, A& JBAE /1N 4B L HF 19071992
Ak d8d BEe B4 o3t 118(24%),
26-3547F 917 (20.3%), 36-45471 2107(46.6%),
464 o)l 138%(30.7%)°I1A X, °] F 3613 (80
%)°l W7 A Ao, 897(20%) HAF ¥ o
Aol

2. dgo wE Hybrid Capture teste] %A E

24 o3t o4 119 F 29(182%) 4 HPV
DNA7Z} A€ JEWR, 26-354 F 7.7%(7/91),
36-4541 F 52%(11/210), 464 ol F 36%(5/
138)ol A ¥4 w3 vehpArh 254 oldte o
4ol Al HPV DNA ¥4 &e°l 714 E}oy de
Ao vsty BAGRACR guidEe Aole ¢
AHP> 0.05)(Table 1).

3 A2HE MEFYAIR Hybrid Capture & 2tel
Gl

The Bethesda Systemol] w& that A9 =3
AR AXAPAe] B4 A 3339(74.0%)°] A
HF(Within normal limit)e] %3, ASCUSe|3&
B34 AZER AXAFANZ EHRE 4 2 8
B2 21.7% (98/450)2 1 F 19 42%)= ¥4 A
¥ ¥ 3}(Benign reactive change), 38%(84%)&
ASCUS, 59%4(13.1%)2 LGSILE& Ry, o 193
(02%)o0 A 2+ HGSIL& viegrrt.

Table 1. HPV detection rate by Hybrid Capture System

according to age
Hybrid Capture Test(HC)
Age Total
HC (+) HC (-)

under 25 2 9 11
(18.2%) (81.8%) (100%)

26-35 7 84 91
(7.7%) (91.3%) (10096)

36-45 11 199 210
(5.2%) (94.8%) 100%)

over 46 5 133 138
(3.6%) (96.4%) (100%)

25 425 450
Total (56%) (944%)  (100%)

2 479 U4, B 4 2ol aHde
2dog EYE& WEY 409 i g4eA
Hybrid Capture Systeme] 2% HPV DNAY %4
B2 569%(25/450) 0.2 vebgoh 7 AZX A3
o E HPV ¥4 E2 A4EFe Axd A8 3
$ 24%(8/333)8 1, ¥ ATHER AS 52%
(1719993, ASCUS, LGSIL, HGSIL?! A% 13.1%
(5/38), 16.9(10/59), 100%(1/1)Z YEl%t o Ztzte]
AZRA ART Alojo] BAHCZ ojujgle zojet
I g &= UAHP>0.06)(Table 2).

JUf5FF upolgl2 g FAE BAYD 599
adAd F AFEE AZAAAE F4EF 8%
(32%)0l U3, 199(4%)S &4 AX A3, 5%(20%)
< ASCUS, 103(40%)& LGSIL& =HH3:, 19
(4%)2 HGSILo| At}

4, 1@ oi5o| wi Hybrid Capture test YN8

AA Y 45089 94 digte HAF fFFR
Wirol HPVY 44 8& dotnsic HA 4 o
Ao AS SHEL 61%2YH6DIFNT AE F
A9 7% 34(3/89)F HTable 3).

5 X2AE MEXAHALL Hybrid Capture Z zhol|
2 ¥ Hao

ZAF AR AEAAM LGSILE Ro|: Hybrid

Capture testoll A 44 BEY A% & & 9L
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Table 2. Comparison between cytology and HPV detection by Hybrid Capture system

nS3 9

Cytologic Diagnosis

HPY Test Normal Benign reactive change  ASCUS* LGSIL! HGSIL! Total
e (n=333) (n=19) (n=38) (n=59) (n=1) (n=450)

Positive 8 1 5 10 1 25
(2.4%) (5.29) (13.1%) (169%) (100%) (5.6%)

Negative 325 18 33 49 0 425
(97.6%) (94.8%) (86.9%) (83.1%) (94.4%)

ol 333 19 38 59 1 450

[}

(1009) (1009%) (1009%) (100%) (1009%) (1009%)

# Atypical squamous cells of undetermined significance
1 Low-grade squamous intraepithelial lesion
¥+ High-grade squamous intraepithelial lesion

Table 3. Hybrid Capture positivity according to the
menopausal status

Hybrid Capture Test(HC)

Menopausal status Total
HC (+) HC (=)
Premenopause 22 339 361
(6.1%) (93.9%) (100%)
Postmenopause 3 86 89
(3.4%) (96.6%) (100%)
25 425 450
Total

(5.6%) (94.4%) (100%6)

37149 2 6709 ¥¢ Hybrid Capture 33 HAIeA
T A% F4E 2oy A¥AE HAM BN
23A U AZAF dFAAeg AYE 23
CIN IIZ #F Ad=HA. & & FoME 344
2 6709 39| Hybrid Capture AZAANAM A& 9
Ag& BYoy FYZdA} =F AL koilo-
cytosisE FWHE A4 AFARIoR e dA
A% 5 FEFolth AFAFHAEZAA LGSIL
€ 1Bo]1 Hybrid Capture testo]A ¥AE& B
Uoze] Ao NE @A AL N 3 &
FFolr}.

AFREG] AN doze AFHEE Al
ENHA, A A HAL, A3 (gynoscope), AT
7 ¥-# %W (cervicography) ¢ o2 7FX7F AA
go] gon® 1 Zo} AFAY MEIAAE @
A7A 743 AfHeln RUAJA Z/FAE E A
WAL oz QA grf

a8y $evete AR, 7tHE AR g
o EAg #59 ngoz s, AXAHALY
Nl 433 AP AL Aol _

AF7E AEAQAY BHHo2 HPV-169
E77 v A 9 1YY AFEE AuyEEE
da% 4 e 213Y® ATAPA 2% Z4
o] At ASCUS, LGSILE Hele dAolA CINT
AZARGoR 1YL YAl FUtH e 4
Ag PEse dHol 29 F A& RAolge A¢
592g Rzg o, AEIHAb] Y B2H £
go2x HPV g qR& wale Ao, d4AA
A& E ¥ & A FEol € # UG A
q_'21,27)

Hybrid Capture Test®™®& #3725 Z%A o)
A &% DNAZHH chemiluminescent detection
€ o]%£% sandwitch capture, molecular hybri-
dization ¥yl ZA3sY HPV DNAE w7se
Ged wgos WA FHYLE AHE3A g
WM E Southern hybridization® 21 Y X7} 90%¢l
ojgtz #tb® o] uhgL RNA-DNA Hybridel
g 13 HAYAE NEEtd APF] FHA
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¥ RNA-DNA Hybridel 23 dYgME HF{AH
A Yeidte A BEE AdAHY JoE BAE
T Yoz 24 Al W AAE B AT, 9
ARHANE AYE 4 U =3, HPV-6, -11,
~42, -43, -44% ANYT HPVE EFedx,
HPV-16, -18, -31, -33, -35, -45, -51, ~52, -56&
ZEE/23¥T HPVE ZA U9 Bethesda
Cytologyel SJAT AXE A 7|&E 24T 5 9
A 3ttt o) WL HPVY F{o WE EA %
Fu ojJg}, HPV Y€ FHo2: #AY
A7) dEe] JAHQA EE AFsd BY AF
< Aol Asteizt Ag4dd.

£ 379 A, BEd 4 glol A%AAE
Exoz EY4& UEH, 45099 o4 A Hybrid
Capture Systemo] 2% HPV DNA9] #7H&e
56%(26/450)2 JEY T34 Aol HPV
DNA ALY 99& #08 + gtk ASCUSe]
AL v AZHEE AZAFANE EFY o, 2
HEE 21.7%(98/450)011t} vl 5e] g2 AFE
A uAZYd AFAE MTAHAE class 1
(ASCUS) ol4o2 wmstm gEd Soost 5l
10879 AEHAE 2439 g9 AN Pap
smear 2% 1.6%, Luff $%¢] 47] 71@lAM 8d
o) AMZAALE BASY d2 AR 1-6%0) H]
3t 22 fFHES Vet

A% AZTHR AEAHFA 449 HPV DNAY
FHEL 24%2, Villiers 5] filter in situ hy-
bridization®. 2 BIE 88%(950/10,778)}, Reid &
o 18-35419) A& tAeZ Southern blot
hybridization& A #®3te) AL 11.8%(120/1012) &
e R HEES RYouU, ¥ A7 dud
HPV DNAS| 47AE& FXMe 254 olde) a9y
To|, HE gL Aoy, vuy A ey
Villiers ¥, Schiffman,® Ley 5* Bauere 5%
o] &g 717 Weg AHBFol FAE AY
A HPV DNAY %AEel ¥tz ug 427331
A X &9t

N HI AL Ao AFAHR ¥ F
7Yate Ao vl Fo] o]EdM e HPV DNA HA
£ 997t Atk Qs oA,

Cox $¥& ASCUS #& 2179914 65%9
HPV DNAS %A &S BRusdA Hybrid Capture
testE ©]83 HPV DNA HALE A¥UF AA o

FE Jhedte V€22 A faslda R

2 A7Y AFHE AMEAHAS Hybrid Ca-
pture test& H¥|x3YS W ASCUSY HPV DNA
9 FAEL 79%A. HAY AFAE AEXAF
AHE Rolt 98W Y 4 F HPV DNAZ 449
A4E 163%(16/98)2 Villiers $Y9) 20%el v] st
o vjny ¥ FEEL 2y

Koutsky $%& A7 4% AEAAA7L Faolut
HPV DNAZ} 449 A$E, ¥ A4 25 A4
A A4l vt} 240D el BlAY AFAF Al
EJHANE UEd 98] ¥dx musigg. B
AFeAE oY ARde JehA gtoy, 37
AR HEAZAA LGSILE HoldA HPV
DNA FAelRd & ogAdAM, 6709 £ A}
Al HPV DNA ¥4 293¢ Jeldz, ojd A3g
#5 A4 CIN(Cervical intraepithelial neoplasia)
mE BgEY, AF38 AEXAHAY] BZ2H $0
S2A YA HEAY HeAE AAERT

2 97 AF9 g8 d7AEY AAE AyE
o, HPV DNA ZA7F A3 7389 A7yue Ad
& A% AEBFANEN TE AFARE AZAHA
Rz £902x g4d HgAol ¥ AL &
Q& 4 sigled, Richart®7F AH 3 vl o), =}
TR AZAHASY HPV DNA AEAALE A
of NYste B39 B v go] AV Hol, AR
2 AZHEE AXAAA =& vge AAG 13
1949 AXojm, HPV DNA ZHAE 73 og
5-8%Y FEERA, ¥ 71X HAE FA Ays
T gl 43 & AZARY AEPA v g
£ 8734 €.

wetd FF N2 HPV test o o] lolA
E, 1Y HPVEE HAES 83, ¥ AAE
€ FAd HAAE 4 2+ ‘multi-well’ system©]
BEZG oY, B 084S ¥E F o], Ad
ALRA e AEANFAY] Bz Fgo2i §8
@ vE Ad F UA € Aot

v.d 8

19959 6458 19959 997tA 7HEY oo
FEHEEY ARAYAEE HRde ABHAE
N TE Ay 4508 L YELE AFHY HER
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ZAt, Hybrid Capture System®& oj§% HPV
DNA #4& Alg3le] HPV DNA AW} A37
2ol AFduie] Adg HAY WEPANEAM Ex
AZAR AEIPFAY BZH Fdoz A gad
A&l lEAE Histd ddd e ZAE
At

1. 4 o4 4509 HT A% 41.18£872A
gon Axkd BE= 254 ol&7t 119(24%), 26
-35417F 917(20.3%), 36-45417} "210%8(46.6%), 46
A o]do] 138%(30.7%) °lA 1, © F 3617 (80%)
7t 37 A Ao, 898 (20%) = HE ¥ AA
ol At}

2. 254 ol3tel oA 11" F 182%(2/11D)A
HPV DNAZt ¥4€ ez, 26-3BA F 77%
(7/91), 36-45M1 & 529%(11/210), 464 <& F
36% (5/138)° 4 FA w§& YJEtAT} 36-454)
ojAolA HPV DNA ¥4 &° M3 =toey &
Ao ngte] FAGH R guYE AAole ¢
ATHP>0.05).

3B 479 g, 7549 a7RRE 3
o8 WEF 45099 ogdelA Hybrid Capture
Systemell ¢}% HPV DNA® 9A4& 56%(25/450)
o2 Jeign, vjAY AFAR AXZAHALE Ho
= 9899 oA Z HPV DNAZl ¥4 A$:
16.3%(16/98)o1 A1tk 2 M 23 ZAd wE HPV
FHEL AT AXZA AAQ BE 24%
(833397, ¢4 AxEA 3§ 52% (/19
3, ASCUS, LGSIL, HGSILY! 7% 13.1% (5/38),
16.9(10/59), 100%(1/)2 el o} zZh2ke] A E3
ARZ Ateld] BAHoz2 guglE Aolgtn ¥
& A HP>0.05)(Table 2).

4, 4509 4 944 F ATHEF AXAZHA
A LGSILE Hol®A HPV DNA ¥AolAW &
o4& 6719 F AFAlME= HPV DNA 44 @
48 veEda, o NHE 43474 CIN(Cer-
vical intraepithelial neoplasia) IIZ R = At}

Hybrid Captur systeme A33EYG AFud
o] AGE A% HEAAEZA FE AFHE AX
AAAY Bz2H Fdoz AMgse $£A47 CIN
o] o] F88A 29 £ A& A2 Y,
A AZHE AEARA HHAE Roles #3}d
A o Age] H xE Yo AYY £
de 1HY PAE FEsAN e HEG A3

W84 9

€ d33oq Fd AfHe 3¥d H4Y AzE ¢
SuM, ARG FYHE A& A R =
71 (¥ F e ARE 29 F UL Aod.

¥ w& HA wig9 EAJL dFHE HPV
DNA HAle ATHFYE A7HHEy Jdd AP
ARPAIZA e AFTEF AEZAHAS 223
Fao2A {3 AU, doE s B
F9 oA @77t sk & Aol

- References -

L 2AANHE 32 458 ZAAE 4RI, 1993,

2 dgARQdAes, ¥ o4 A FEAD 24
HBaA, d@as2a] 1995:38:139.

3. Brinton LA, Hamman RF, Huggin GR : Sexual and
reproductive risk factors for invasive squamous cell
cervical cancer. J Natl Cancer Inst 1987:79:23.

4. Harris RWC, Brinton LA, Condell RH, et al :
Characteristics of women with dysplasia or carci-
noma in situ of the cervix uteri Br ] Cancer
1980:42:359.

5. Rotkin ID : A comparison review of key epi-
demiological studies in cervical cancer related to
current searches for transmissible agents. Cancer
Res 1973:33:1953.

6. Jones II HW, Wentz AC, Burnett LS, Eds :
Cervical intraepithelial neoplasia, Jones I HW,
1ith ed, Novak’'s Textbook of Gynecology. Ba-
ltimore, Williams & Wilkins, 1988:643.

7. zur Hausen H : Human papilloma virus and their
possible role in squamous cell carcinoma. Curr Top
Microbiol Immunol 1977:78:1.

8. Schiffman MH : Recent progress in defining the
epidemiology of human papilloma virus infection
and cervical neoplasia. J Natl Cancer Inst 1992:
84:394.

9. Lorincz AT, Temple GF, Kurman R], et al. : Onco-
genic association of specific human papillomavirus
types with cervical neoplasia. J Natl Cancer Inst
1987:79:671.

10. zur Hausen H : Papillomaviruses in anogenital can-
cer as a model to understandig the role of viruses

- 205 ~



11

12.

13.

14.

15.

16.

17.

18.

19.

21.

- A4 A o4 Hybrid Capture System®& o188 HPV DNA Testo] 943 &84 -

in human cancers. Cancer Res 1989:49:4677.

Reid R, Greenberg M, Jenson AB, et al. : Sexually
transmitted papillomavirus infections. 1. The ana-
tomical distribution and pathologic grade of neo-
plastic lesions associated with different viral types.
Am ] Obstet Gynecol 1987:156:212.

Lorincz AT, Reid R, Jenson AB, et al. : Human
papillomavirus infection of the cervix ; relative risk
associations of 15 common anogenital types. Obstet
Gynecol 1982:79:328.

Fetherston WC : False-negative cytology in inva-
sive cancer of the cervix. Clin Obstet Gynecol
1983:26:929. '

Soost HJ, Lange HJ, Lehmacher W, et al. : The
validation of cervical cytology-sensitivity, specificity
and predictive values. Acta Cytol 1991:35:8,
Sherman ME, Mango L], Kelly D, et al. : PAPNET
analysis of reportedly negative smears preceding the
diagnosis of a high-grade squamous intraepithelial
lesion or carcinoma. Mod Pathol 1994:7:578,

Orr JW Jr and Shingleton HM. Screening : In Can-
cer of the cervix. Philadephia, JB Lippincott co-
mpany, 1995:17.

Shingleton HM, Patrick RM, Johnston WW, et al. :
The current status of the Papanicolaou smear. CA
Cancer J Clin 1995:45:305.

Cox JT, Lorincz AT, Schiffman HD, et al. : Human
Papillomavirus testing by hybrid Capture appears to
be useful in triaging women with a cytologic dia-
gnosis of atypical sqaumous cells of undetermined
Am ] Obstet Gynecol 1995:172:946.
McNeil C @ Getting a handle on ASCUS : a new
trial could show how. ] Natl Cancer Inst 1995
87:781.

significance.

. Sun XW, Ferenczy A, Johnson D, et al. : Eva-

luation of the hybrid Capture human papillomavirus
deoxyribonucleic acid detection test. Am J Obstet
Gynecol 1995:173:1432.

Wright TC, Sun XW, Koulos ] : Comparison of
management Algorithms for the evaluation of wo-
men with low-grade cytologic abnormalities. Obstet
Gynecol 1995;85:202.

 4hEA ) FF AL 0 HPV DNA Teste] 943 244,

31

32

- 206 -

A3 X] 1996:39:457,

. Richart RM : Screening - The next century. Cancer

1995:76:1919.

. Schneider A, Sterzik K, Buck G, et al. : Colposcopy

is superior to cytology for the detection of early

genital human papilolomavirus infection, Obstet

Gymecol 1988:71:236.

. Roman A, Fife KH : Human papillomaviruses : Are

we ready to type ? Clin Microbiol Rev 1989:2:166.

. Kiviat NB, Koutsky LA, Critchlow CW, et al

Comparison of Southern transfer hybridization for
detection of cervical human papillomavirus infection
with type 6, 11, 16, 18, 31, 33 and 35. Am J Clin
Pathol 1990:94:561.

. Cox JT, Schiffman MH, Winzelberg A]J, et al. : An

evaluation of human papillomavirus testing as part
of referral to colposcopy clinics. Obstet Gynecol
1992:80:389.

. Brown DR, Bryan JT, Cramer H, et al. : Analysis

of human papillomaviruse types in exophytic con-
dylomata accuminata by hybrid capture and sou-
thern blot techniques. J Clin Microbiol 1993:31:2667.

. Cuzick J, Terry GHL, Hollingworth T, et al :

Human papillomavirus type 16 DNA in cervical
smears as predictor of high grade cervical cancer.
Lancet 1992:339:959.

. Impramin C @ Abstract presented at 92nd General

meeting of the American Society of Microbiology.
1992,

. Luff RD and Lobritz RW : Diagnostic performance

of United States Air Force cytology laboratories :
An eight-year experience in central monitoring.
Acta Cytol 1989:33(4):477.

de Villiers EM, Wagner D, Schneider A, et al. :
Human papillomavirus DNA in women without and
with cytological abnormalities : Results of a 5-year
follow-up study. Gynecol Oncol 1992:44:33.

Reid R, Greenberg MD, Lorinz AT, et al. : Should
cervical cytologic testing be augmented by cervico-
graphy or human papillomavirus deoxyribonucleic
acid detection? Am J Obstet Gynecol 1991:164:1461.

. Schiffman MH : Recent progress in defining the

epidemiology of human papillomavirus infection and



054 9

cervical neoplasia. ] Natl Cancer Inst 1992:84:394. students as determined by a PCR-based method.
34. Ley C, Bauer HM, Reingold A, et al : Determinants JAMA 1991:265:472. ,

of genital human papillomavirus infection in young 36. Koutsky LA, King KH, Critchlow CW, et al. : A

women. J Natl Cancer Inst 1991:83:997. cohort study of cervical intraepithelial neoplasia
35. Bauer HM, Ting Y, Greer CE, et al. : Genital hu- grade 2 or 3 in relation to papillomavirus infection.

man papillomavirus infection in female university N Engl ] Med 1992:327:1272.

_m’]_




