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This study was performed to compare the efficacy between a DNA
chip method and a Hybrid-Capture Il assay (HC-II) for detecting human
papillomavirus in patients with intraepithelial lesions of the uterine
cervix, From May, 2005, to June, 2006, 192 patients with abnormal
colposcopic findings received cervical cytology, HC-Il and HPV DNA
chip tests, and colposcopic biopsy or conization, We compared the
results of HC-II and HPV DNA chip in conjunction with liquid based
cervical cytology (LBCC) and confirmed the results of biopsy or
conization, The sensitivity of the HPV DNA chip test was higher than
HC-II or LBCC, The HPV DNA chip in conjunction with LBCC showed
higher sensitivity than any single method and higher sensitivity than
HC-Il with LBCC. We confirmed that the HPV DNA chip test was more
sensitive for detecting HPV in cervical lesions than HC-II, and that it
would provide more useful clinical information about HPV type and its
multiple infections.

(Korean J Cytopathol 2008;19(2):119-125)
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=3 ok, HC-I= 137F4] L1378 HPV ol o3 2+
ogRE Fele ¢ v o= v viztsta W-gvks}
of u2lFo] ok (FDA)OI 5918 Wil /44 -840l
dFEo] AAIA ez de] 2xo|a gl 0w HPV DNA chip
test= 157}A] LA HPV S 8714 A 8A HPV 9
Z}zke] gk A oAR-E & ¢ dom, BrYdo] AaAA|
& HPV O tisii = o5 & = oL S53 Qe
g A= & 5 Slo] frdsht dA sh=2Fofory
(KFDA) el o A5t 321 = Q3L HC-ITof| H]3)] A&
o] vtal, Ao 7 QA 8ol thgk A7t A4t A
©° 2 wjujgh Fejolct, HPV HAR= dA| 25787 AlEZ]
ALl o]2fo] = ¢ Bzl HALRMA Al EE 7
S7F tiEolH, wEka] AA7EA] BR F3FA AL o
g vt gls ¥, I 284 7 A gl ddA
Hlal= B Aot} 2 A7 At ArE Aldst

MM EZ AL, 22 A7, HPV DNA chip
test@} HC-T ZARE FA ol Alfslo] v]walaL o] 2 E3)
HPV ZAREE] #5824 v]al Bl of 2 AAkee] QA Al &
T U A8l A Gobr izt g,

CPOETRETT

20059 595 20061d 6-97HA] B oA A
S AP Bl A0S Bl A T Al AT
MALA E 2 AAHSurePath™, Becton-Dickinson/ TriPath,
Burlington, NC), HC-II (Hybrid Capture II HPV DNA
test, Diagene, Gaithersburg, MD), DNA chip test
(MyHPY DNA chip, Grbol 7], A12)7h AAs|glon] 2}
T2 WPAEAAA A FI3g 1Y B A A
(atypical squamous cell of undetermined significance,
ASC-US) o] 235 Hol= 739, 171 ool 2
73 et A e 45 AAleR 24 AR A3t
© AL 9FHO0 % st 2A5HH 3t Axprt &<l 190
3o S-S o= ettt 1907 gAte] A AL
204wk glolom 20~294] 397 (20.5%), 30~ 39
Al 687 (35.8%), 40 ~49A4| 559 (28.9%), 50 ~59A] 17
3 (8.9%), 60~ 694l 67 (3.2%), 70~79A4] 5% (2.6%)
o]tk

AR MAAEA ALY A3 B 2001 The
Bethesda System (TBS)& ARg-8}gom Z=2 ZAAL A3}
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% (cervical intraepithelial neoplasia I, CIN 1), S5 =
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(carcinoma in situ), A A 759 (invasive carci-
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HPV o} 9] 719) o}7-% washelrh. 247 HPV o} o]
sle] HPV 74 iR & % glglem o] A9 Tkt
oz WS, ZE BAolx A o 25 A7
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ZABAATN S} A7 PAED BAA, HOAL
HPV DNA chip A} 232 vlwstal 22441892 &
TR 3o g 3F HFMEZIZHAL, HC-II, HPV
DNA chipZAAFe] W= (sensitivity), So]% (specifici-
ty), FAdlZ%E (positive predictive value) B A &%
(negative predictive value)g 2F&3taLl FholAlEAA &
sho] Hlatstglon A ALk
SPSS (Chicago, IL) 11,5 HAE AHE-3t ik, Al=77k

Fisher exact test& A o
=
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9532 P(0.05% 39T}

2 i,

A8 73 WFAEZAALL] Aol w2 thd=te] 74
2 A 2 EF 2L B3 o= 589 (30.5%), ASCUS
299 (15.3%), AsaHAHFIUEH (low grade squa-
mous intraepithelial lesion, LSIL) 51| (26.8%), I%5+&
AGA P (high grade squamous intraepithelial
lesion, HSIL) 31 (16.3%), A-&AAg7d5-9F (invasive
carcinoma) 21¢] (11.1%) .2, LSIL o]/¢¢] B2 103
o (54.2%) AL, HSIL o]4+e] 119)3 Hio g A=H 4
7} 5200|(27.4%) Ack. 22| AL A3 B4 2 dFe R X

H o= 44 of (46.5%), YA ES (koilocytosis) 49 o]
(51.9%), 74523 109 (10.6%), F5E=IWE
&F 18] (19.0%), A= FHFF 17 (18.0%), Fo it
21901(22.2%), &7 Aa 75 311(32.8%) o™ &
Aloke HHA ] A|EQY (squamous cell carcinoma) 20
o, A9 (adenocarcinoma) 8¢, A HFPA}u] A E
(adenosquamous cell carcinoma) 3¢ I}, koilocytosis
o]AFe] WL 1469 (76.8%) L, CIN I1o]4ke] 1193
W o2 A= o7} 69 ¢ (36.3%) ATt

HPV DNA chip #A}F A3 31919 (high risk) o}
151, A48 (ow risk) o} 19| .0H, 204 o}
3L & = 9l= J)EHE (undetermined) o)ttt o
Bag 304 ofste} 3140 d o2 WElE wf, 314 o]

A 149704 HPV 919 of3 o] 2Hde 931 (62.4%),
A48 ol o] P2 89 (5.4%) o™ 314 o]} 417
oA HPV 11913 o} & o] 7H g2 297 (70.7%), A4 o}
o] 7Hde 19 (2.4%) i}, HPV DNA chip AAMd HPV
FREAE F 1569 G571, 349 FHEAAIN
, 691 3%, 284 29| FEZQo] U3l olF el
Al LR ofdvke] FEZFEL 2747} e 193
o}g o] FEZ AT M= HPV-16 Qo] 5 497t
10612 7P wokon 1 o3& HPV-530] F5H 4+
Aok L E ol AAR o} EFFHEL F 77
ANoH, AAH o}gnte] FEZY o= T TE

= Yo 257 ke le o L@ obd
W 218 HPV-160]%1L tF-&-2 HPV-

R

Table 19X HPV typed} 22 A7 o] A= )l
Rkt w3 o]2 19 HPVE, A3 HPVE, 7|8}
HPVZO 2 Uro] Bk ul, 224t 20 ol ol a1.¢]
- HPV 7Fo] 139 (65%), F2]-LSILT 70 oA &=
554 (78.6%), ZZ-HSILT 69 ool &= 544 (78.3%), &
ZA_cancerw 31 oloAE 274 (87.1%) = et or} z+
7t Apol= EASHA o2 §olatAE gk} (P=0.056)
(Fig. 1).

Table 1. The distribution of HPV genotypes by HPV DNA chip
test according to histologic results

HPV Cervicitis LSIL HSIL cancer Total
genotype (n=44)  (n=59) (n=56) (n=31) (n=190)
High risk

16 3 6 20 15 44
18 6 4 10
31 1 1 2 4
33 2 3 3 1 9
35 4 6
39 1 4 5
45 1 1
51 3 2 1 6
52 2 5 5 3 15
53 2 2 3 1 8
54 1 1
56 8 3 1 12
58 1 8 7 2 18
59 1 3 4 8
66 2 2
68 1 1 2
Low risk
6 2 3 5
11 1 1 2
34 0
40 1 1
42 2 2
43 0
44 0
70 9
undetermined 4 6 8 2 20

Abbreviation: LSIL, low grade squamous intraepithelial lesion;

HSIL, high grade squamous intraepithelial lesion,
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Fig. 1. The comparison of HPV type and histologic results,
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AZ 3ol BT 1 FF HPV 2ol #E )
A AL Aol whg BFAEZZAL, HC-II, HPV
DNA chip Z3}e] H|a= Table 13 2201 Table 2|4
= ZALSILTEH 2 3-HSILT ol thalA] A £ 7AL,
HC-II, HPV DNA chip Z+7}te] #8245 vlast =,
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Table 2. Histologic results related to result of cytology and HPV test

HC-II ¢} HPV DNA chip AR ¥ 3]S w] 28 X3+
oll4] HC-IT o] B]3] HPV DNA chip ZAP} o] B2 oA

HPV A 237 Uelg g2 & o 3o, Table 34
Aoz 71 ouly) 9l A LSILa- 22-HSILT
ofl thall AFHEZZAL, HC-119F HPV DNA chipZte] 11
A, Bolk, FHdEE 2 s dSES Hlus| ok
u, AFAEZ oA 7]ES HE-ASCUS oo 2 3192
o] ZA-LSILTollA 7 =7} 84.2% (A= 77F 95%, 9]
74.0-94.2%0) 2 HCITZAAR] WIZHE 82 206( A Z 747 95%,
12]71.5-93.0%) 2= ¥=9ko ™ HPV DNA chip 9] 917+
T 91.8% (A1Z]77F 95%, 9] 83.2-98.4%) k= Y3k
), 7| ME- LSILo|e 2 5190 wjole wztert
00.4% (A Z7ZF 95%, M) 56.2~76.6%) % HC-I, HPV
DNA chip 9] RIZF =R} Wkttt 2Z-HSILTA = H¢
NEZL] 715 A|FE-ASCUS oo 2 3192 wje} A E-
HSILZ g2 i, HC-1¢} HPV DNA chip¥}2] FI7H= 1]
a A7} ZA-LSILT oA o] vl dae} AR 237t
vhgith, HC-119} HPV DNA chip 9] ¥ oj|AlE 2 4]-1SIL
oA HCI19] W7k E 82 2% Xt} HPV DNA chip 9] ¥
A7 91.8%= ©f #£/ Yo 2F-HSILTL oA =
HC-I19] ¥9IZE= 86.2% (A1Z]F2F 95%, 9] 75.5-95.0%)
1t} DNA chip @] WIZ=7} 92.0% (K277 95%, W9
855~99.9%0)% ¥ £/ Ugtth. AA o F o B

Histologic results Cervicitis LSIL HSIL Cancer Total
n=44 (%) n=59 (%) n=56 (%) n=31 (%) n=190 (%)
Cytology
Negative 35 (79.0) 15 (25.4) 6(10.7) 2(6.5) 58 (30.5)
ASCUS 3(6.8) 14 (23.7) 8 (14.3) 4(12,9) 29 (15.3)
LSIL 5(11.4) 29 (49.2) 16 (28.6) 1(3.2) 51 (28.8)
HSIL 1(2.3) 1(1.7) 23 (41.1) 6 (19.4) 31 (16.3)
Cancer 0 (0.0) 0 (0.0) 3(5.4) 18 (58.1) 21 (11.1)
HC-II
Negative 39 (88.6) 14 (23.7) 5(8.9) 7 (22.6) 65 (34.2)
Positive 5(11.4) 45 (76.3) 51 (91.1) 24 (77.4) 125 (65.8)
DNA chip
Negative 28 (63.6) 5(8.5) 3(5.4) 4(12,9) 40 (21.1)
Positive 16 (36.4) 54 (91.5) 53 (94.6) 27 (87.1) 150 (78.9)

Abbreviation: ASCUS, atypical squamous cell of undetermined significance; LSIL, low grade squamous intraepithelial lesion;

HSIL, high grade squamous intraepithelial lesion.
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Table 3. Clinical usefulness of cytology and HPV test

Histology Cytology (%) HC-TI (%) DNA chip (%)
YASCUS (+) YLSIL (+)
LSIL Sensitivity 84.2 66.4 82.2 91.8
Specificity 79.5 80.4 88.6 63.7
PPV 93.2 94.2 96.0 89.3
NPV 60.3 43.7 60.0 70.0
Histology Cytology (%) HC-IT (%) DNA chip (%)
YASCUS (+) YHSIL (+)
HSIL Sensitivity 90.8 57.5 86.2 92.0
Specificity 48.5 98.1 51.5 32,0
PPV 59.8 90.2 60.0 53.3
NPV 80.2 73.2 81.5 82.5

Abbreviation: PPV, positive predictive value; NPV, negative predictive value,

A1 HPV DNA chip o] HFAIZ313} HC-IL A} v]3] o
2 RS Hyon, A EXAY] TES ME-
ASCUS 2 3} wjall HCIIZAAR=S AARA| X AL mzh
THTH S RIEE B )

Table 4 ol|4] HC-II test2} HPV DNA chip FHAS A4
AZXIZAR Begal A Alelsl Qe wll ‘%2 LSIL'3} '=
Z1-HSILT Z4ZbollA R e So|x, dAd=E, 2449
285 v ws] Hk=d] HPV DNA chip o] 'Z2]-LSILT'o|
M A ENAAS HAPS o HC-119] 97 %
93.8% (AIZF7F 95%, W9l 88.1-98.8%)X.t} HPV DNA
chip 9] RIZF=7} 96.6% (A=) 77F 95%, 4] 91.7-99.9%)
2 o = Jgton] 'ZA-HSILF X% HC19] ¥z s
97.7% (A1=F7F 95%, W4 95.2-99.9%) 2t} HPV DNA

Table 4. Clinical usefulness of HPV test combined with cytology

chip €] ¥IZF=7} 98.9% (A=77F 95%, M4 97.2-99.9%)
2 t] =7 U9} HPV DNA chip APt F 7 5004
HC-ITZA ] B3] O] 2 iz =g Bt

Table 59X 224 A¥HMIEZ (koilocytosis) ©]
2ol Wiu o]l & HC-11¢} HPV DNA chip2 ¥ w3 A3},
HC-19] 91ZH% 82.1% (A1=]747F 95%, 9] 71.5-92.4%)
BT} HPV DNA chip @] U7} 91.8% (A272F 95%,
9] 84.4-98.8%) & T A vpgkth. 12t} HPV DNA
chip& 31913 5 A4 HPV G B0l thgh ZAte]ar
HC-II AR 29 3awhs Ao siglems,
HPV DNA chip o] 19138 HPVZF GO &2 & Alethe
A83}e] HC-II Z3AFe} HPV DNA chip ZAF 272 v
3 A% HCI1Y 7= 85.4% (AT 95%, MY
73.7-93.2%) Bt} HPV DNA chip ZAFe] BIZH%=7}1 90.2%
(A 2] F7F 83 2-97 200) 2 T] A Uk}

Histology HCII (%) DNA chip (%)
LSIL Sensitivity 93.8 96.6 Table 5. Comparison between HC—Il and DNA chip in cases
Specificity 72.7 50.8 more than koilocytosis
PPV 91.9 88.1 HPV type All cases High risk only
NPV 78.0 83.3 HC 1T DNA chip HCII  DNA chip
Histology HCII (%) DNA chip (%) (%) (%) (%) (%)
HSIL Sensitivity 97.7 98.9 Sensitivity 82.1 91.8 85.4 90.2
Specificity 37.9 39.2 Specificity 88.6 63.6 87.1 71.8
PPV 57.0 53.8 PPV 96.0 89.3 91.0 95.5
NPV 95.1 96.7 NPV 60.0 70.0 70.0 65.4

Abbreviation: PPV, positive predictive value; NPV; negative predic-

tive value

Abbreviation: PPV positive predictive value; NPV, negative predic-

tive value,
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LA
A8 73 7R} A7 RAEXNAAHPAP)7E ] Al
o] R F7|H 07 AT g H-eel &I AbgEe| A7
At ot H 2 d Ato] PAP | gk FAIHE| A
7] "}, AsdEol ot RIFES} Xdke] Aol
HozIth= 23 Wilo] gl 44 dog Mg 9FEA
< & F gloke Aotk 89 H2 AALe] RIS Fol7
AslA AFE3st AFE Al=Flolu HPV 24 o & &l
sh= 5o BERAQ FAAESA I o] 7 s glo
1, 2001 3% 7§A E The Bethesda system oA = 253}
AFH Alz=glolu FAAESA QI wh o] ARSI 74
5, ALl ARSE 7171 2 AP, AAMERE Zo] 7]
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ZARI PR E o] AxH AL gint
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AHAARA f-87430] UFSHAIL FDA A 52 &
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t}h o] Ti2& Ao 7 gk @ 200 o4 HCI1¢}
HPV DNA chip A SAlel Aldistglom Izt =7} 74
7} 90.0%2F 88.3%% & A7 AR A3E dlond,
£ 9} 2] HCIIZF HPV DNA chipof] H]3) © &2
s Boled], ol AT it Fxl wo] £ ATt
H)3)] o B ZAeA A (899, 44.5%)F O] A&
cancert (64, 3.0%)2 FAE 0] z}o]S Hel Aog A
Zhect

HPV ZHd3} 2ba735-¢ko] datde] Bre 3l o] % A
7HA] ¢F 200 03F2] HPV o} 8 E 5 F 165 (HPV-16, 18,
31, 33, 35, 39, 45, 51, 52, 53, 54, 56, 58, 59, 66, 68)°] 3L
93 o}g o7 delA glar, HPV-162 AAAIH o &2 714
=2 A YES Kol ofd oy I th3-9] ¥lk+= HPV-18
o] AAJsh= Ao = defA glor} ofrJo} A HoME =
7l HPV-58 2 R E7| % 3t} 1B ] Balo = 713
=2 ZHAES HolE o3& HPV-16¢ Aoz 4 9l
, 71 T2 HPV-58 & HPV-522 HIalHc} 1216 B
T-olA %= HPV DNA chip ZAFS %3 HPV 249 o}3
S T e FEE] F2 $415 HPV-10, 58,
52, 56, 18X &= YEkst o ol 7|€ W Hasd &
Absteh(Table 1), S5 HNA FHEC] =2 £A4=
HPV-16, 53, 52 9=t o] 7]l &zl th& ofg] vzt
o] HIxeol= Apol7} UAIRE A& o} vt Al 2
I &2 YEpsiTh 7

AA, vl=3 fFHolA A HPV o} E F HPV-16,
HPV-18, HPV-31, HPV-452] Bl=<=9] 7+¢] o8- nlg
o 2 sto] HZ o B X5 WAilo] JE| 1Al HPV-16
I} HPV-182] ofjil2 Z-& o & &)= Cervarix, Gardasil 5
2 Fe3ket et s d=o] Y e 2E HaloA v
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