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Clinical Efficacy of HPV DNA Chip Test in the Era of HPV Vaccination
- 1,211 Cases, A Single Institution Study -

Jimin Kahng, M.D." and Hee-Jeong Lee, M.D.?

Departments of Laboratory Medicine', and Hospital Pathology?, The Catholic University of Korea College of Medicine, Seoul, Korea

Background : Human papillomavirus (HPV) prophylactic vaccines, bivalent types for HPV-16/18
with 70% prophylactic expectation, have been developed based on the genotypes found prevalent
in the western countries, but little is known for those in Korea. Using a DNA chip test, we evaluated
the clinical efficacy of HPV genotype based on cervical abnormalities.

Methods : As the initial diagnostic tests, HPV DNA chip tests and Papanicolaou smear (PAP) were
used for 1,211 subjects. Cervical colposcopy directed biopsies were performed for 626 among the
1,211 subjects within one month.

Results : The most frequently found genotypes in all HPV-positive specimens (n=445) were HPV-
16 (22.0%), 58 (13.9%), 52 (11.0%), 51 (9.0%), 56 (8.5%), and 18 (7.2%). HPV prevalence was sig-
nificantly higher in specimens where PAP and biopsy results were closer to malignancy. The HPV
genotype distribution of the histologically confirmed cervical high-grade squamous intraepithelial
lesions (HSIL) or carcinoma cases showed HPV-16, 58, 562, 18, and 33, in descending order. The
HPV DNA chip sensitivity, specificity, positive predictive value (PPV), and negative predictive value
(NPV) for the detection of cervical HSIL or carcinoma were 76.9%, 70.1%, 72.1%, and 75.8%, respec-
tively, Of these, the sensitivity and NPV were higher than those of PAP. PPV and NPV of HPV-16 were
90.5% and 60.7%, respectively, being the highest among the genotypes.

Conclusions : We confirmed that HPV-16 genotype was also very important for the diagnosis of
HSIL and cervical carcinoma in Korea. However, contrary to the findings in the western countries,
the prevalence of HPV-58 was higher than that of HPV-18. Moreover, as the other HPV genotype
reports were rare in Korea, further studies are required with the HPV DNA chip test before the nation-
wide adoption of the vaccines. (Korean J Lab Med 2008;28:70-8)

Key Words : Human papillomavirus, Genotypes, DNA chip test, Clinical efficacy

bS] =1 20079 1Y 16¥ FLHS 1 KJLM2086

aEEER 20079 122 172 M E
ARSI @ 20079 129 202

WAM R AR

e} . [e)

£ 420-717 771 = F-RA] YUl 2AFE 2 SRR 0] zoF thA = =1 2100} Faks
e /e AR e BT 7-2002 ek WAS AA Hayow A
A3} 032-340-2208, Fax : 032-340-2219 o] 27|xdo] 7hsst 713to] vjad i, wilef QlojA] Ad3g$]

s
E-mail : jmkahng @catholic.ac.kr h 1 . HPV a0l o]l or
uman papillomavirus 7} = VS o Al
3 AT VY UjS AZPEY 20079E QRIS e 9% A9l o bap (HPV)7F g2l delddlel JeiA]

o oJa] ool e, HA[1], 2 AEAARA HPV HAp} 20 € A2 ojn

70



HPV DNA Chip ZAle] elalesM

Aol W 712] lo]ck. 12} Fufol A o HPV A B4
oA RSAD BN A 4ol 8
A A K Papanicolaou, PAP)oj|
A9 AARA SAE D o Agold.
© WAIZ PAPS A#stL Qe FA01AM &
HPV A1 Al o] ekziafelshy
Har glck

HPV #¢ojis Adsh= oz 2ot odanks
(PCR), in situ hybridization, Hybrid-Capture II assay2} &
t} 2]Zof /dE HPV DNA chip ZAPE 27150 ek o5
% HPV DNA chip AAR= 22-24%2] HPV o}g zzto] gt
7+ o B2 3leld} 4= 9l A o] 9l ow] 2004 7Y F=AlE
SJoRESHIA(KFDA)®] 21 WStor), ARl Hybrid-
Capture IIo] B|8] A|A-G-8o0] W1, At oz QA 4.8
/3 5ol tigt A7t iAo mjnjgt Aol

HPV 1.9% o}4 E(oncogenic genotypes) & HPV-16,
HPV-18, HPV-31, HPV-459] HIE=&S Hol nj=i} 43 9
TAPFE vio 2 sho][2] 2 o L x| =2 4lo] k|9

11, HPV-163+ HPV-189] i} 22 o & 3}= Cervarix, Gar-
dasil 52 AHSISI9T 0] GUPAFE 200 W7k glo
U} ol g2] 404 2ol Rol: 5 valxl vz} HT3-6].

2 AellAE 20049 8YRE 20074 697k 3|7 T
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A HPV DNA chip #ARE A3 S5 %, SAlo] PAPS
AL, A5 5 Ao ofd 27] A Hake Ayt
7 121188 ko= sjgick PAPoIA njghd w43 w%
AT A| 3 (atypical squamous cell of undetermined significance,
ASC-US) o4e] 472 wolt= 79 1744 olthe] 2 o7 =
zol ARoR 27 ANE Agels 2S 908 slglon, &
626600] il k] Bolatol] 27 A AlsSICh.

AY AL 204 ol 11%(0.9%), 21-304] 111%(9.2
%), 31-40A] 28478(23.5%), 41-50A] 5337(44.0%), 51-60
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Al 1937(16.0%), 61-704] 63%8(5.2%), 71A] o]4F 169(1.3
%)°13\tt.

PAP 3 2] AL Auto] w2 o e=te] 4 that 2k
PAPoA 4 9 30 42742 B3 ofli=43290(35.7%), ASC-
US 5259)(43.4%), X'e5 587t} ¥H(low-grade squamous
intraepithelial lesion, LSIL) 207¢)(17.1%), 1152 HHA T
HHH(high-grade squamous intraepithelial lesion, HSIL) 309
(2.5%), AU (carcinoma in situ, CIS) 6(0.5%), H-5A4
A7 K oKinvasive carcinoma) 119(0.9%)=, HSIL ©]A4}9]
1915 o R Iy o7} 4740)(3.9%)0]9ick. PAPO|A] 44
4 AFE B2l 4329 5 132¢)(30.6%), ASC-USE H3l 525
o T 2729(51.8%)°llA =2 HARE Al#sklaL, LSIL 207
 17790(85.5%), HSIL 3041 - 29%1(96.7%), CIS 6] 5 5]
(83.3%), H/d Ag7d 5o 119 ZFoflA] 22] HARS Ale)s)
et

22 AARE AlEEE 6269 & A 2 9502 i s
1064(16.9%), d‘]&ﬁﬂi—{kmlocytosm) 3129(49.8%), A%
Ayu| UK cervical intraepithelial neoplasia 1, CIN 1) 1049
(16.6%), %5 A U|ZKCIN 2) 2594|(4.0%), 1= Ay
FHCIN 3) 62¢)(9.9%), 2$7HHCIS) 5(0.8%), a7 =

75 dinvasive carcinoma) 124)(1.9%)%, CIN 2 o|A4}e] 11
H%J Hulo g BEg o7} 1046)(16.6%)0] Atk

PAP3} 2] A} Axte] v, Tejal 24ze] Aol uhg
HPV A4S 9 olgBxzo] v|uE 93| 23} Zo] 273549
th PAPoA A4 9 65 28 Hel 495 PAP-FL

E&5sl3, ASC-USE ‘ASC-US, LSILZ #=H 79+=
‘PAP-LSIL%*, 18]al HSILY} CIS ¥ 84 Aa7siges

=~
BEE 491 PAP-1SIF P 0% BRI 27 FA
AR 4% A0S 1ol J9B ZHPYLOR, 2N}

1) PAP 2 HPV DNA chip ZAE ¢t x| zHz

PAPL cytobrush® o] 83k EAFAQ] Al ZARIHO 2 A]
§x|9lon], B The Bethesda System IS AHE-31%TH 7).

HPV DNA chip A #Al=, EAke] 2o 2
lume 4Hdskal HAAA#HE HPVDNAChip Sampler (Bio-
MedLab Company, Seoul, Korea)ol| 33+ cytobrush@ A5

d+9 specu-
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735 et o 918 FHE6] £AY AR AlEE A3t
11, cytobrush A& 28 v x|(1x phosphate buffered saline)
o Yol ZA] AR 25, WA Hssict

i

2) MFE AN=ZF MEZZRE DNA FE 4 2

Proteinase K 20 yL& v]2] Yo]% 1.5 mL microcentrifuge
tubeol], 1)¢] HA-87]0l14 cytobrushA| A & &3] Xgst 4
A 400 L2} B buffer 200 yLE 7}3t & 60°C oA 10871 1k
2417131, isopropanol 100 uL %7}st] binding column tube
(Hho]leyol, A, F=NE ol oABAE FES8IGIch W1 2
W2 buffer2 23]o] A AJZst & 12,000 rpmo A 287
AEEsto] Zho] ofghE2 AlAsHL, 60°C & 7}Egk EL buffer
100 uL& ol 5&7F AL ®AIsksit 8,000 rpmolA] 177t
YrlEEste] 353 DNAE ZHIR AMsHAY 4°C of Bkt
AL, SHF o4} Hatshe A9 -20°C of Hasiglch

o] HPVDNAChip kit (BioMedLab)E o]-8-slo] A=A}
o] Br & APstgict. HPVDNAChip kits 22%2] HPV
oS AET 4 Y= kitZA 19T ok 15%(106, 18, 31,
33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68, 69)}, AT+
okal 726, 11, 34, 40, 42, 43, 44)% B0 7123kt HPV
type-specific oligonucleotide probeg} control?l g-globinoj|
|3t probeE 1143t & probe?} W3-8t target DNAE PCR
SZsto] wvh(hybridization) I4& A% & FFEHR

AR, 7 53] probeo] 2T Aol S 3

ol
o

ot AMEAIE ol 8sto] FESIITE A= HPV primer
29} control?l g-globin primer (HPV primer I: 5’-TTT ACT
GTG GTA GAT ACT AC-3’, HPV primer II: 5’-GAA AAA
TAA ACT GTA AAT CAT ATT C-3’, B-globin PCO3: 5'-
TGC ACC TGA CTC CTG AGG GAA GTC TGC CG-3/,
B-globin PCO4: 5’-CAA CTT CAT CCA CGT TCA CCT
TCG CCC AC-3)2 A=t $JolM &% DNAE PCR
tubecl] 50 uL o] PCR A3 #of 99°C el A 104, 4T oA
L10E3t W5k pre-denaturationd}yich. F74} AHe| &
2 9t s 24402 10x PCR buffer Mg* free, TaKaRa,
Shiga, Japan) 5 uL, 2.5 mM MgCL 8 uL, Primer I, 25 pM/
uL, 1 pL, primer IT 25 pM/uL., 1 uL, ANTP &322 mM
dATP,dTTP,dGTP, 1.0 mM dCTP) 1 uL, 25 nM Cy5-dUTP
0.1 uL, taqg DNA polymerase (TaKaRa, 5 U/uL) 0.4 uL, tem-
plate 5 uLE xgsto] 50 uL7F 7 si3ict Control 2

RS

93t wrsol 2oz 10x PCR buffer (Mg™ free, TaKaRa)
10 4L, 2.5 mM MgCl 4 4L, BG L, 25 pM/uL, 1 uL, BG I,
25 pM/uL, 1 uL, INTP E&92 mM dATP, dTTP, dGTP,
1.0 mM dCTP) 1 4L, 25 nM Cy5-dUTP 0.1 4L, tag DNA
polymerase (TaKaRa, 5 U/uL) 0.4 uL, template 5 yL& E3F
3ted 50 uL7t =|A| 3H5ick. 2u]E HAE 94°C oAl SE1F 27
BIAAZ| 0L, 0] 94°C oA 14, S0C oflA] 24, 72°C ellA] 30
2L SRS 5F7] A 5 ThA] 94TC oflA] T4, 50°C oA 2
&, 72°C ol 1521 355715 S8kt whAre 2 72°C o
A 287 AN F] 4C ol Bksto] wituhgo] o]-g5koick

3) MRS

2)ol| 4] ZZ% DNA (HPV PCR product 10 pL, 8-globin
PCR product 5 uL, B4 25 uL)oll DNA #4893 N
NaOH) 4 uL (1/10 vol )& 713t & Aol SE1F #2]sk
t}. thA] 1 M Tris-HCl (pH 7.2) 2 L (1/20 vol.)¢} DNA ¥
483 N HCD) 4 uL (1/10 vol)E 713t 3 IS 9Jof|A] S&
ZHA|s4L). 12 x SSPE 50 ul, 10 % SDS 0.5 uLE 7ot
Z 411, o]2 HPVDNAChip kit (BioMedLab) o] 33+l
F2] &ufol|= fjof 7kste] 40°C o A 2417 9 A HFEE F
AohH WA 02 HhE- o] Uehhes fEskglth 3 X
SSPE bufferojl 4] 157F Aj#5}3 1X SSPE bufferz 25871 A

49 5 53

4) T=(Chip scanning)

Confocal laser scanner (GenePix 4000B, Laser power-33%,
PMT-880, Axon Instrument Inc., CA, USA)E o]&5}o] o=
asict.

5) &/

SASEAIZZ 73(The SAS System for Windows V 8.02)%
o|-gsto] 7holAl 337 A Fishero] Aot AAE Alddsqict. =
A i} A7 AE2) 724} 23} % HPV DNA Chip
AAtel ot ol 9l ofy AME vlastal, 2AHA Aiks
FEp 0= sto] g7 R A27] AAeF HPV DNA chip ZAF
o] I (sensitivity), E0|=(specificity), WAl Z=(positive
predictive value, PPV) 9 24| == (negative predictive value,
NPV)E Ak&35}19eh AlZlE7Hconfidence interval, CI)& 95%
= AAsilon BE §9952 P<0.05 2 sk¢ich
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% 1,211 5 HPV DNA chip AA} A= 798014 =
3(65.9%), 4130l F(34.1%)010ct. /3wt Fdte]
Ht A2 717F 44.0M] 2 42,942 F-of5t Zpol7} glolet. %
A 4136 3 199 HPV & B9l 49 36940(89.3%,
1,2114) 2 30.5%)0]Q).o.H, 0|5 = 2894 wh=7ted, 809
£ FE0l9t) 874 80 % 560l 259 191F oY
off gt FEAHIUIL, 89l= 3%, 1ofolli= 559 L% of
o 2J3t FEHo] %@H%} 917 oFF 2%l o3 S
4 S6elel A 3918 o 1559 7Hs et 2345 § HPV-16,
520] 213 FEzredo] 62 7}% wolth 1 thgo s HPV-
16, 18 g3} HPV-16, 58 @ HPV-52, 58¢| gt Z27}¢]

o] Z+z} 463 Yeht o, HPV-39, 520 2J3t 227140 34]
olgich. 1917 oFg 15%0] HE 2% FEA4AS Yo zuq
HPV-16 (203]), HPV-52¢9} HPV-58 (2} 183]), HPV-56 (9
3)), HPV-39¢} HPV-51 (7} 83]), HPV-183} HPV-59 (A 7
29| RlEo 2 Yepsith 198 oFg 35 9ot 5414 8
o= HPV-16, 18, 33, 35, 51, 52, 56, 58, 59, 662] 1050
o5t FE7Io|glon, o]5 % HPV-180] 43|, HPV-16, 35,
580] z+z+ 334, HPV-51, 52, 56, 59, 660 Z+7} 23|14, 18]
1 HPV-330] 13] 235 Feiglch 552 1909 ofgel <Jgt
FE7192 HPV-16, 18, 35, 39, 560 <J3t 7o) 3ict. 9]
3 obg T} AYH ol o] TAL F 2499921, 150 1
9% oF 153 A9E oFge %J +d, 6011 H

3o 199 35t E%O&
olgg B FAkelES

Percent of patient (%)

16 18 31 33 35 39 45 51 52 56 58 59 66 68 69 6 11 34 40 42 43 44

HPV genotype
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olg-& HPV-16 (98/445, 22.0%), 123 HPV-58 (62/445,
13.9%), HPV-52 (49/445, 11.0%), HPV-51 (40/445, 9.0%),
HPV-56 (38/445, 8.5%), HPV-18 (32/445, 7.2%)2] 4=019]
ok AE oFgel ofgt TEtA2 3749eH, 7 E5kA b
Ept ofg> HPV-6 (12/37, %)2t HPV-40 (12/37, %), HPV-
34 (5/37, %)°] =010tk A 9IF oFel| oft FEAH2 F 59
el a1, HPV-63F HPV-409]| 93t ZE7+¢d 26, HPV-40
3} HPV-440f| oJat ZE7¥ed 20, 1831 HPV-6, 40, 44 3%
off &gk FE53rAo] 14 Uitk

ol 2 HPV o}g &2 3045 71508 J85o] &
By @Eﬂ%% %A e FOo R o] HlwatgirkFig. 1).
HPV-162] FAS(304] vt 20.5%, 304 ©]AF 18.3%)& A
gt whet 2ko]7h §19L O WKP=0.6373), HPV-66 (304] u]yt
10.3%, 304 ©]4F 3.3%)2 304 vlgkel ZHaEo] 304 o4
o] 7Rt =7(P=0.0121), HPV-52 (304 1|3t 2.6%,

Table 1. Prevalence of human papillomavirus (high risk groups)
according to the results of Papanicolaou smear and biopsy

Positive cases/ Positive cases/

PAP total (%) Biopsy total (%)

PAP-normal 84/432 (19.4) Biopsy-normal 31/106 (29.3)

ASC-US 142/525 (27.0)

PAP-LSIL 108/207 (52.2) Biopsy-LSIL ~ 164/416 (39.4)

PAP-high risk 35/47 (74.5)  Biopsy-highrisk ~ 81/104 (77.9)
lesion lesion

Total 369/1,211 (30.5) Total 276/626/ (44.1)

PAP-high risk lesion includes high-grade squamous intraepithelial lesion,
carcinoma in situ (CIS), and invasive carcinoma. Biopsy-LSIL includes
koilocytosis and cervical intraepithelial neoplasia 1 (CIN 1). Biopsy-high
risk lesion includes CIN 2, CIN 3, CIS, and invasive carcinoma.
Statistically significant figures are in bold.

Abbreviations: PAP, Papanicolaou smear; ASC-US, atypical squamous
cell of undetermined significance; LSIL, low-grade squamous intraep-
ithelial lesion.

B Age <30
O Age>30

Fig. 1. Percent of patients
infected with individual hu-
man papillomavirus (HPV)
genotypes among age
groups. Each type includ-
ed single and multiple in-
fections.
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304 0141 10.5%)= 304 olAk-2] ZHAEC] EUTHP=0.0265).
2. PAP 2 ZA| HA} Zuioi =2 HPV DNA chip 21
g ol Bx
PAP 9 =2 A Axto] w2 HPV 19F o}y <] Y&
Byl Table 1-37} 729tk

1) PAP Zfol| T2 HPV DNA chip Z2t & Of 22
PAP-Zg4kt 4324 5 HPV }4d-2 844)(19.4%), ASC-US
T 5259 % 14290(27.0%), PAP-LSIL 207 % 108¢](52.2

Table 2. The distribution of human papillomavirus (HPV) high risk
genotypes by HPV DNA chip according to cervical cytology

N. of patients (% in total cases/% in positive cases)

HPV
PAP- ASC- PAP- PAP-high
genolype - Total normal us LSIL risk lesion
16 98 29 31 26 12
(6.7/345) (5.9/21.8) (12.6/24.1) (25.5/34.3)
58 62 21 23 10 8
(4.9/25.0) (4.4/16.2) (4.8/9.3) (17.0/22.9)
52 49 8 17 20 4
(1.9/9.5) (3.3/120) (9.7/185) (8.5/11.4)
51 40 9 14 15 2
(2.110.7)  (2.79.9) (7.2/139)  (4.3/5.7)
56 38 7 14 16 1
(1.6/83) (27/9.9) (7.7148)  (2.1/2.9)
18 32 5 19 4 4
(1.2/6.0) (3.6/13.4) (1.9/37) (85/11.4)

PAP-high risk lesion includes high-grade squamous intragpithelial lesion,
carcinoma in situ (CIS), and invasive carcinoma.

Statistically significant figures are in bold (P<0.05).

Abbreviations: PAP, Papanicolaou smear; ASC-US, atypical squamous
cell of undetermined significance; LSIL, low-grade squamous intraep-
ithelial lesion.

RS

%), PAP- S8t 479 5 359(74.5%)0|3ict. PAP-%
AFito] ]3] ASC-US, PAP-LSIL 2 PAP-119]3]%wi2o] oF
Eo] 9281 =9k1(P<0.0001), ASC-US2 =Rt} PAP-LSIL
9| ¥4 EO| lnﬂgcqwzo.omz), PAP-LSILZ¥c} PAP-1
g gl FofotA =UTHP=0.0054).

7P E5HA L}EM HPV o}gL mE Joja] HPV-162.
PAP-HARE 4329 5 2990(6.7%, %43 849 % 34.5%), Asc-
US+ 5259 % 3140(5.9%, %44 1424 % 21.8%), PAP-LSIL
22079 Z 2690(12.6%, %43 1084 % 24.1%), PAP-1.9
T 474 5 129(25.5%, A 359 5 34.3%)5 2o,
PAP-AAF3} ASC-US+2o]| H]3l] PAP-LSIL:-7 PAP-119]3
Hui Lol A 9-0]517 =9F11(P=0.0012), PAP-LSIL- 2t} PAP-

AL FFelEHA] =9ktHP=0.0244).

E-.

2) ZA At 2o T2

27 AL ARSI

HPV DNA chip Z2} 2 o) 2%
A 6269 & 44.1%<1 27650014 kA

Table 3. The distribution of human papillomavirus (HPV) high risk
genotypes by HPV DNA chip according to cervical histology

N. of patients (% in total cases/% in positive cases)

HPV

. ! Biopsy-high
genotype  Total Biopsy-normal  Biopsy-LSIL sk lesion
16 73 4(38/129) 31(7.5/189)  38(36.5/46.9)
58 42 6(57194) 21(50/128) 15(14.4/185)
52 38 5(4.7/16.1) 23(9.7/14.0) 10(9.6/12.3)
51 30 4(38/129)  23(7.214.0) 3(2.9/37)
56 28 1(09B32) 4(7.7/14.6) 3(29/3.7)
18 25 0(0.0/0.0) 6(1.9/9.8) 9(8.7/11.1)

Statistically significant figures are in bold (P<0.05).
Biopsy-LSIL includes koilocytosis and cervical intraepithelial neoplasia

1 (CIN 1). Biopsy-high risk lesion includes CIN 2, CIN 3, CIS, and inva-
sive carcinoma.

Abbreviation: LSIL, low-grade squamous intraepithelial lesion.

301

81 O N A 21

gg : = N; Biopsy-results excluding normal & inflammation (520)
2+ m  N; Biopsy-results excluding normal, inflammation & LSIL (104)

Percent of patient (%)

16 18 31 33 35 39 45 51 52 56 58
High-risk HPV DNA Genotype

Fig. 2. Distribution of percent of patients
infected with the individual high-risk hu-
man papillomavirus (HPV) genotypes.
Each type included single and multiple
infections. HPV-16 was the most preva-
lent type in HPV-infected women (chi-
square test: P<0.001). LSIL, low-grade
squamous intraepithelial lesion.

66 68 69
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Table 4. Comparison of test performances of Papanicolaou
smear and human papillomavirus testing by DNA chip for the
detection of histologically confirmed high-grade squamous in-
traepithelial lesion or the worse cases

Any HPV- HPV- HPV- HPV- HPV-

HPV 16 58 52 35 33 PAP
Sensitivity (%) 769 365 135 96 48 87 534
Specificity (%) 708 962 943 0952 962 991 692
PPV (%) 721 905 700 66.7 556 900 746
NPV (%) 7568 60.7 526 518 508 525 468

Abbreviations: HPV, human papillomavirus; PPV, positive predictive
value; NPV, negative predictive value.

S BT, ZA-HAE 1069 & HPV 9AS 319(29.3%),
Z2)-LSIL 4169 % 16490(39.4%), Z4]- 1918 104
o % 8161(77.9%)01%c. 24340} 22-LSIL2| 1]3)
21 OF 0] ok Bo] QolahA =9r(P<0.0001), 2
A2t 22 LSIL7) HPV P48 §2I3 2ot 919
thP=0.0588).

71 517 UeRd HPV ofg2 22]-AARtol| A+ HPV-58
21069 F 691(5.7%, ¥4 31 5 19.4%)°]3]ct. Z4-LSIL
T 2A- DA B HPV-1622 217 4169
% 310(7.5%, ¥ 1649 & 18.9%) 9 1044 & 384(36.5
%, %4 810l 5 46.9%)% BT HPV-169] f4 52 24
Aol vls) 2A-LSILEH 22- g gHTols s

E3OH(P<0.0001), 22]-LSIL-R et 22]-31 W0 4]
o8 ZUHP<0.001). 22 FHAF Ao w2 HPV o9
R Fig. 20} 294}

_!

b}
o
>~
i)
=
i

z 7120 & gt PAP3} HPV DNA chipZAte]
W, Bol, FRASE U 5405 EE Table 49} 9ttt

ZA- 09I WTo] PAP- U@ W o s Hsy v, &
PAPO] wIZFE = 53 4% (A277F 95%, 2] 42.5-64.0%)0]
ek 2A-%4do] PAP-RAo s g Hl&el Bojee
69.2% (A&7 95%, B 54.7-80.9%)0]91ct. PAP-119]
T 5 24- 1AL vlE, 5 PAPO] oS =+
74.6% (A=F7E95%, S 61.8-84.4%)0]3) 11, PAP-HA
T 24 ge] HlERl SRS EE 46.8% (A= 95%,
W9 35.4-58.4%)0] 3t}

229 FH LA HPV 11919 of4de] Auks Bel v,
% HPV Wifte= 76.9% (K277t 95%, H$ 67.4-84.4
%)°130c}. 22-3 4=t A HPV 1913 S3A49] AkE H2l H]

75

£91 Eo|r=70.8% (AFF7 95%, S 61.0-79.0%)°]3)
o). HPV HPV 193 942l of % 24-nauzol v,
Z HPVY| JAd2rl 72.1% (AFF 95%, HY 62.6-
80.0%)01903, HPV 49l o % %4-%kze] ulgsl 24
d&r= 75.8% (A7 95%, W9 65.9-83.6% )01t
HPV oRS Zo|4 HPV-169] Fe|ZE7} 90.5%, 24
N2 60.7% 5 714 ket

=t
=

kl

g 73 5= AlA] o/d e ARl A 2915 ARl AA|
o] Je9] 10-25% 5 Aok 583 GOo=EH, ShoflAE &
Hok, 1okt dielol] olof v AR wol Adsh ujd oF 53

3 o]AFo] Algto] WAEH= Z o2 BuETH8].

PAP3} A g7 HAl= dEshs el dst JRE A
FA e Ee] =1L, ol gle A o IS 934
7] 913t W o 2= k] Q9] Sasieni S0l w2

739t BR1] 47971 WEA]7)ZRE o] 5 thol
AL 27B0] Tt A e RS AT
1Lomi[10] Al 41 W 7b0] Aol B7ala A
XP%”&%:‘—J SA19] ARl ¥ WHo| §le 719

%3] %(jELHO}-Alo] [orES ?___}—Z,\_ 11;].

=

et ok
:Oll_‘

oL

KN

HJ$~
UN‘

>
ol

B
=]

H
=
)

T ook
2
ro

k=l
ol

£ it 2 e o
ok
~N
1o

T
o
i)
ay
i
rz
E

[¢]
_101v

HPV 747} Zh?%“ﬂ ko] A WRIEAZL w7l o] ¢ |
A7HA] 2k 2000] £ HPV o}8 S % ok 15&HPV-16, 18, 31,
33, 35,39, 45, 51, 52, 56, 58, 59, 66, 68, 69)0] 11913 o}
o= oA 9la, HPV-162 AAAIZ o2 7MY £& HAES
Hol= ofgo|t}, 1 thge] HlE9E tiAH| 2 HPV-180] 27|
3h= Ao AEA glout ofAo} 2| doflA= EEA HPV-582
BE)E s 2]. o] RIS N E 71 5o A ES
Hol= oFgo] HPV-16<1 Aell= A2 dAE o1, 1 ohd
o] HPV-58 ®= HPV-522 W ugc}3-5]. & o)A 7+
Fo] &2 &4 HPV-16, 58, 52, 51, 569] 0|93 HPV-
182 69]o] wlEd, 53] HPV-189] ZdEe] thE HalEo|A]
2ot ok shH o]gA w2 rAE vl FEAHANA
HPV-180] 4tz o2 o] epd M2 353 vhstgl oL 5
G o] =7t Hof, 22 AL ATpe} Foe A QolE w&
o 4= 9tk Jung 52 HPV 7HaE0| 3= Yol A= A
A9l 2pol5 Kol I} FAke] ZH o] o, HPV-33, 56,
58 5-9] oFgo] | = Aol WIH3] AEE Y tged|[11],
2 o] mythe 210 2197 EAS w7k Aol
Ao & AZE T A2oA g3t utel Zo] HPV 2743




76

(bivalent) % 4713 (quadrivalent) 238 o] ofjgFl A So] AR
gkso] stufjell= =l loL, ol HPV-1637 HPV-189] o
o7 70%9] Ag7Ret s BHo sH=[12] Al
g Waloleh & ¢ qlon, & AT n|Ro] Euhd Iujdbe
U ANE 7| ¢ & AR A
HPV 9] S1f=E &ole tlofl oA 425 2ol d%=
837 AR 2Hgsh=t| 354 olste] AR tols BaTt 4E
ol ofs) HPV do] Azl om wol dofupA|ul, jfze
Aol WAy A4l HEYS o] (squamocolumnar
junction)?] 3HY Z-8{(metaplastic activity) 9/35}7| wfof
Aae) Ao vjate] ApgzgRero] AA LA 13, 14]. £
oLl A= HPV FAEo] 20t 52.3%, 30T 35.2%, 40t
31.0%, 50t} 24.9% 03131, ZA-1$]¢ 9] H]L-2 20t 28.1
%, 309 18.5%, 40t} 14.3%, 50t} 9.3% = ettt o=
2383 Aol g=rs HAE] vle 2A-1AEY &l
w2 e Anjstet, Wl Wdd S FolME ddEe
o El= 7ol e oz HAE AIRIELY] wiieel Ler
mRjge] E4ojet AEE et $HH HPV-169] &S &
djell wet =27 2fol7} gz Aol vlsl, HPV-66-2 304 o)4

o
FEE H3lon, Hop w2 o|E wAste] 34 o) 717

PAP 2i}e} 22|

o

Ab A7} ol 7ihgS4E HPV oF
Aol BE HuEoA Fdsie[3-5, 15, 16]
P-AALECH PAP-LSIL7 PAP- 11984
9L, 2A- AR 22-19H
gO . AFS 7S] wfeh HPV ofgo] 23
o A& W3} 9lot), HPV-162 PAP A3 2 22 ZA}
77} LSIL Z1ejaz HSILoVdo] u9HH o wgte| o] 24
FgEo] @AM Eolx|al HPV-587F HPV-18%= fAkeh
oS wolrt, 10) ulel HPV-513 HPV-56 52 93] 1
Bl A FEO] WOkl F015 HERfo], PAP-119]
2ol|412] g dEo] PAP-LSIL oAl 9] o EHT 23]
orow, 22-uFHIAA Y] FIEE 2A-LSILLo)A
FERTE Foth Andor FaAES] WIEeSlel glolA
T A 1,21146)0) 4% HPV-16, 58, 52, 51, 56, 182] Wlm2
Holthr}, 2A-19a o] 4= HPV-16, 58, 52, 18, 33
HlE40lE Holr), o= HPV-513 HPV-56%t} HPV-18
=Tt =55 A8k, o]2 T2 HPV-519] w2 99
=[3]9} HPV-189] & $la % (4] 21 ve} fARskT
HSIL o}4fe] e 2tsr] $igk PAPS] Eol== 69.2%

o,
i
o
N
pod)
rlo

e
By
=)
ol
Horle
>

ox

r
Lo
any
lae]
2
0o,
oF
i
o

i

oo]:/\g

o Hr
5/
i)

ja

]

oy B R OE ol
©
X

1o 1o o
[

RS

2 Qubrel Az FeEl SAReh Wok, A2
i

cigo] PAPS A3t BE S} ohulet 11 Fol 4 Agzoz
HPV 24P} 925908 501907 el e 4] ulant

olg|& Aoz AyztE itk o PAPI} HPV, & 747] ALY 2
2 Zes x7j0] FojE|glon], HPV DNA chip ZAke] ¢
Aot Holk, SA S =7t PAP wla) =3kt A4 A4+
oF ATzt HPV o]l ofgh Al ejahs] sks Adsh] 915t
AR AJE| T Q)= PAPS] WIZtE, Eolw, &4 W ofAd=
w2} H]wsto, HPV DNA chip 7AR] WIf=, Eolk, oF4
2 SAEEE PAEEo] 7HseE Mol &8k AoR g
E9ltk 53] ol E % HPV-169] FAHASES} SAdSEE
An 59| Bu[4]Hrt =2 90.5%9} 60.7% = 7V o, 7

o] B2 Bolske Ao| YArH R Wje 2 adt Hrrt He o

H
w
231

J

Oz

4 2 r

T

PAP3} HPV R &49] A7}E Hel o & 33140|glo
o] o] F 6904 ZAHARE AT WAl AT Hiet 2
o] PAPE Al3ist= Sk 5 Ae]o] 4] idto] wet HPV
AP RE geld vt Yl A 249 49 HPV DNA
chip ZAZ} oJ2jE|gla], 2 69¢= PAP 2 HPV 7+ 27}
oF elgaro] F3EA| ohe F9-E0l9itt 694 F 28f= =
AHJAAT7F AAFo] 13, 266 URHAIES, 6ofl= CIN 1, 1
o= CIN 2, 49 CIN 3, 29= CIS, 26+ Ha4 A2 35
4] ATE Uetjo], 7 71| AARE 5 Alsiste] 5449 At

AL 699 F & 99(13.0%)7} CIN 20]4F9] WS Lepy
ot dubq o2 PAP AN 91544 A 5 1/38 W59 oF,
WA 235 ARAFY Sete|E AR o] EAR 2=
gl[17], & Aol A 5Lt Al-el 5Ue YH o PAPY HPV
DNA chip #AF] HAE AFeHASS L2 o A4 A5A
o] 075 WA 4= gl ACE AE Yk

URHA 0 2 PAP AARS W= o]4d9] oF 10% oo ASCUS
2 =5 o]E 3 5-10%°l4 o4 WHo] shelEci{18]. &
g o = ASCUS7E AA| 2] 43.4% 9] o] 23]=t] o] JA] U
ato] PAPS Aldsl= 345 5 Agdos HPV At oF]
= 17] fEo]gick. ASCUSE =4 Sl 5 27.0%7F HPV
I o AnE Bl o] YTl YRR ofd ¢
o1& Zheztol tefie 33 sigt ool thaf 3 o) e] 23
Atel EAo] F gk 7o R A7tErt.

g7 Rt AHHARE Ad8sks 7|20l QlolA vl 8amtA
HORE 27| AL Hl-E AA|RTE 2AHA] SleE
Zo] AMtH o] B9 ou[19, 20], AR AHE 9}
ZAAG Azl AA1E0] 2 AR A G -2uetet

([t o

2

)]
s
ool e



HPV DNA Chip ZAle] elalesM

22 4ol Solwst &2 PAPRT} WIZEs} & HPV
DNA 747} obdsleH15]. HPV DNA ZARS ZojlA] @)
A G-&-2 Hybrid-Capture I §o] 714 0.0 ZARg o] H|
WA Teate] godo] golgl dlo] v|al, HPV DNA chip 74
© SHE AR B asta Hapato] Ao s o Ael=
ol ﬁltk

ol 2 W AR
& B o A A5 %‘t&, ol2] o}g ol ofgt F&
o] ofn), )3 £ AT A7} AAKSHE Ble o] Ao H 0.

B2 =2 HPV o}g Zkzbo] tgt AR gloj=
QA 7Holu], wiAle] W gele 9Igh mY 750
Z]l Apzofeh. HPV DNA chip AAP} =11)7] o3def=
oFg Hug doluy] ofely Z2e st gA o
02, o YR} HAYHEE FAlOl Ee 4 s HARol
Q=7 o]H7HA)+= PAP HAR} &0 HPV DNA chip AA}
2 AEALR Ao 3 2102 BerEh

[e3
r

+
£2
rlr
E]

—1>' ﬂllo Ky

ol e a2
rE

=2

52 r

rlo

o
oflt

o OoF
o =

& : =9 QlFFEHto]#A(human papillomavirus,
HPV) ZrAF3g vl o2 70% 9] diavks 7| tfsk= HPV-
16,18 271 als wixlo] Afakslo] @1t AFgsfalgl oLt S
Zrlopoll tfaA wralRl vz} A DNA chip AR O.2
A7 R ] e HPV ofgo] 44l Meg Balslel of
o] Ak 84S Qohrax) e,

g D 27|78 HAR2 HPV DNA chip AAR}E A4 H
NEZZAAPAP)YE Al3E 1,211 dido& shglal 626¢]
= 174 o]y E‘ zh—m 3k A Aslect.

A1} 1 HPV oFA & 4454004 o} 9] Hlr= HPV-16 (22.0
%), 58 (13.9%) ,52(11.0%), 51 (9.0%), 56 (8.5%), 18 (7.2
%)) 0|3tk PAP 9l 22 HAF Auprp ool 7Pk
HPV 80| 3ton, 222 or RolH igHHBAY
Ui e g ARl A 9] ofg o] Wik HPV-16, 58, 52,
18, 339) &4 5iek 2ABH 0% Solsl T FHBATIY B

gl 247 Ketol| tjgt HPV DNA chip9] W7tE+= 76.9%,
ol 70.1%, FAANSE 72.1%, S4NEE 75.8%=, o] 5
PAPS| Wzt Aol E Rt te HPV-169] opyol%
= 90 5%, 2K AEE 60.7% 2 1R E 5 71 =Tk

£ 1 Selelol = HPV-162 w5gam ol W o
z}%rg%ﬂ—%} el v FRFS & 5 Yck T o] A7
oAl Fujsh gre] HPV-1801g et HPV-580}g] Wwrt
39rou], Fuf HPV olghg} o) £ a7 % g g0
o2 Aol Haslto ¢hAl HPV DNA chipS ]85 o @2
Q77 Bastehn wekEg

N

atnes

1. Bosch FX, Manos MM, Munoz N, Sherman M, Jansen AM, Peto J,
et al. Prevalence of human papillomavirus in cervical cancer: a world-
wide perspective. International biological study on cervical cancer
(IBSCC) Study Group. ] Natl Cancer Inst 1995;87:796-802.

2. Clifford GM, Smith JS, Plummer M, Munioz N, Franceschi S. Human
papillomavirus types in invasive cervical cancer worldwide: a meta-
analysis. Br ] Cancer 2003;88:63-73.

3. Hwang HS, Park M, Lee SY, Kwon KH, Pang MG. Distribution and
prevalence of human papillomavirus genotypes in routine pap smear
of 2,470 Korean women determined by DNA chip. Cancer Epidemi-
ol Biomarkers Prev 2004;13:2153-6.

4. An HJ, Cho NH, Lee SY, Kim IH, Lee C, Kim 9J, et al. Correlation of
cervical carcinoma and precancerous lesions with human papillo-
mavirus (HPV) genotypes detected with the HPV DNA chip microar-
ray method. Cancer 2003;97:1672-80.

5.Cho NH, An H]J, Jeong JK, Kang S, Kim JW, Kim YT, et al. Geno-
typing of 22 human papillomavirus types by DNA chip in Korean
women: comparison with cytologic diagnosis. Am J Obstet Gynecol
2003;188:56-62.

6. Kim SR, Song SY, Kim DS, Lee JW, Park CS, Bae DS, et al. Evaluation
of self-collected pad sampling for the detection of HPV in cervicov-
aginal secretion. Korean J Pathol 2004;38:258-64.

7. Solomon D, Davey D, Kurman R, Moriarty A, O’ Connor D, Prey M,
et al. The 2001 Bethesda System: terminology for reporting results
of cervical cytology. JAMA 2002;287:2114-9.

8. Gynecologic Oncology Committee of the Korean Society of Obstet-
rics and Gynecology. Annual report of gynecologic cancer registry

program in Korean for 2002 (Jan. 1st, 2002-Dec. 31st, 2002). Korean



78

] Obstet Gynecol 2004:47:1029-70. (ThgPAFEQ13}813] KOS
A3, gk A% SEAFY AR I14](2002.1.1-2002.12.31). tgk
AFELOID}ERE| 7] 2004:47:1029-70.)

9. Nanda K, McCrory DC, Myers ER, Bastian LA, Hasselblad V, Hick-
ey JD, et al. Accuracy of the Papanicolaou test in screening for and
follow-up of cervical cytologic abnormalities: a systematic review.
Ann Intern Med 2000;132:810-9.

10. Sasieni PD, Cuzick J, Lynch-Farmery E. Estimating the efficacy of
screening by auditing smear histories of women with and without
cervical cancer. The National Co-ordinating Network for Cervical
Screening Working Group. Br ] Cancer 1996;73:1001-5.

11. Jung WW, Chun T, Sul D, Hwang KW, Kang HS, Lee DJ, et al. Strate-
gies against human papillomavirus infection and cervical cancer. J
Microbiol 2004;42:255-66.

12. Franco EL and Harper DM. Vaccination against human papillo-
mavirus infection: a new paradigm in cervical cancer control. Vac-
cine 2005;23:2388-94.

13. Adam E, Berkova Z, Daxnerova Z, Icenogle ], Reeves WC, Kaufman
RH. Papillomavirus detection: demographic and behavioral char-
acteristics influencing the identification of cervical disease. Am J
Obstet Gynecol 2001;182:257-64.

14. Burk RD, Kelly P, Feldman J, Bromberg J, Vermund SH, DeHovitz
JA, et al. Declining prevalence of cervicovaginal human papillo-
mavirus infection with age is independent of other risk factors. Sex
Transm Dis 1996;23:333-41.

15. Kulasingam SL, Hughes JP, Kiviat NB, Mao C, Weiss NS, Kuypers
JM, et al. Evaluation of human papillomavirus testing in primary

RS

screening for cervical abnormalities: comparison of sensitivity, speci-
ficity, and frequency of referral. JAMA 2002,288:1749-57.

16. de Cremoux P, Coste J, Sastre-Garau X, Thioux M, Bouillac C, Labbé
S, et al. Efficiency of the hybrid capture 2 HPV DNA test in cervical
cancer screening. A study by the French Society of Clinical Cytolo-
gy. AmJ Clin Pathol 2003;120:492-9.

17. Franco EL, Duarte-Franco E, Ferenczy A. Cervical cancer: epidemi-
ology, prevention, and the role of human papillomavirus infection.
CMAJ 2001;164:1017-25.

18. Solomon D, Schiffman M, Tarone B; ALTS study group. Compari-
son of three management strategies for patients with atypical squa-
mous cells of undetermined significance: baseline results from a
randomized trial. ] Natl Cancer Inst 2001;93:293-9.

19. Kim JJ, Wright TC, Goldie SJ. Cost-effectiveness of human papillo-
mavirus DNA testing in the United Kingdom, The Netherlands,
France, and Italy. ] Natl Cancer Inst 2005;97:888-95.

20. Goldie SJ, Kim JJ, Wright TC. Cost-effeciveness of human papillo-
mavirus DNA testing for cervical cancer screening in women aged
30 years or more. Obstet Gynecol 2004;103:619-31.

21. Yitalo N, Sgrensen P, Josefsson AM, Magnusson PK, Andersen PK,
Pontén J, et al. Consistent high viral load of human papillomavirus
16 and risk of cervical carcinoma in situ: a nested case-control study.
Lancet 2000;355:2179-80.

22. Elfgren K, Kalantari M, Moberger B, Hagmar B, Dillner J. A popu-
lation-based five-year follow-up study of cervical human papilloma-

virus infection. Am ] Obstet Gynecol 2000;183:561-7.



