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Background: The persistence of infection by high-risk
human papillomavirus (HPV) may lead to cervical
cancer. Recently, the American Society for Colposcopy
and Cervical Pathology (ASCCP) announced that on-
cogenic HPV screening and the PAP smear are the
main methods of screening for cervical cancer. The
goal of this study was to investigate the prevalence
and genotyping of HPV, as well as the risk of cer-
vical dysplasia.

Methods: HPV genotyping was conducted by a com-
mercial chip assay. Cervical dysplasia was retro-
spectively reviewed using electronic medical records.
The study participants were grouped together accord-
ing to cervical dysplasia status: ‘no dysplasia,” ‘atypical
squamous cells of undetermined significance (ASCUS),’
‘low-grade squamous intraepithelial lesion (LSIL),” and
‘high-grade squamous intraepithelial lesion (HSIL).” The
HPV prevalence and genotyping were analyzed ac-
cording to the cervical dysplasia group.
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Results: The overall prevalence of HPV was 17.6%
(91 out of 518 patients). HPV-18 (2.3%), HPV-16
(2.1%), and HPV-58 (1.2%) were the three most fre-
qguent genotypes. The prevalence of HPV infection
and the high-risk HPV positive rate was higher in the
ASCUS, LSIL, and HSIL groups than in the no dys-
plasia group (P<0.05).

Conclusion: In this study, basic data regarding the
prevalence and distribution of HPV genotypes were
obtained. Since HPV vaccination has been actively
encouraged among Korean women, a change in the
prevalence of HPV and cervical dysplasia is ex-
pected in the future. This study provided basic data
describing the prevalence of HPV and its genotypes
in the pre-HPV vaccination era. (Ann Clin Microbiol
2013;16:87-91)
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MATERIALS AND METHODS
1 AFCHA

201141 19 3% 5] 20114 129 30Y7HA] A E5HA] Het
w775 R AT ol 4] genotyping ZAHF 22l kAE 7,
Al AZHFAANEAAAE Alegetar AEQ1EHE Fgol
Sie 518 9] BAE o' qivt. e AL 20-294) 4
(0.8%), 30-394] 6178(11.8%), 40-494] 130%(25.1%), 50-59
A 1827(35.1%), 60-694] 121%(23.4%), 70-794] 1998 (3.7%),
80-894] 17(0.2%9)1c}. . FFH o 7| ST Kol
A gadaeilol9lds]e] $91E Wkrh(26-2012-26).

2. i

1) HPV genotyping: ¥kAke] A EH]ES Digene Cervica
brush and specimen transport medium (Digene, Silver Spring,
MD, USA)e.2 xi#sle] = F HPV genotyping chip
(Goodgene, Seoul, Korea) S AF-&-3to] AlzApe] 2| Al et 7
AHE Alsslelet. A4 Al E 7hebs] Arsiabd okt 2tk
HPV E6, E7, L1 fa7tel A wiebz 2wl A2 $5A4171
¥ ZZ5 §A2 AEE DNA chipoll o] S4agiheS
A7 HPV Ak o] 3o g vehde o] 3 A E
2R Qe AR S & 7 QrHE. ol dtellA] A
gk A4 WL o3 ek L, E6, E7 AR A wlek
Z24l 442 Cy5-dUTP (NEN Life Science Products, Inc.,
Boston, USA)& FAI3F % 10 pL¢] HPV $F4H=3} 10 #L
o F2M Ahee 95°CollA 2327k 171=e] DNAZ A2kt
3327k 4% Sloll A3k 2A1E 50 pLel GG B4zt vl
(Goodgene) 3 $- 0.2% SDS9}F =37+3F 3= DNA chipoll 213itt.
FAIFHE A0°CoN|A] 221 7W7HA] K2R} 9) AL, 3xSSPECllA] 2+
ZF AR ThA] IxSSPER 247F AllXsto] AollA AA=A1Z
o} T4 FA T = Affymetrix 428 Array Scanner (Affymetrix,
Inc., Senta Clara, CA, USA)E- o]-8-sto] A|Zt3kA 17} 31919
HPV 8§43 (HPV type 16, 18, 31, 33, 35, 39, 45, 51, 52, 56,
58, 59, 66, 68,69)7} A9¥ HPV SH3(HPV type 6, 11, 34,
40, 42, 43, 4= F=staAt skl

2) Cerivica dysplasia®l T+2: 3202 3ia} o575 7
EE Bolo] AR RAANZAZA A B 1 A% £
B2l 39-E ‘no dysplasia 7' &2 ek, vl w|AY A
7 Ay A|E(aypicd squamous cells of undetermined sig-
nificance, ASCUS), 15535342 ™ (low-grade squamous
intragpithelial lesion, LSIL), 255233343 W (high-grade
squamous intragpithdlial lesion, HSIL) 2.2 =53 739+ 424
‘ASCUS 77, ‘LSIL ¥, ‘HIIL 2.2 EF3idch

3) SHEM: A% HPV fE2] HlsLell Chi-square &
AL A A AN ER A Z el v HPV f8 £l
Fisher's exact testE AR&319ic}. EA] AlX SPSS (Chicago,
IL, UA) 18 HA& AHeisint. BE #o] 52 P<00SE
7IEo R St

RESULTS

A7 HARNERA AL ZAtol] whE 3o 742 vhat
7r9ket. PAP smear ATollA] A4 27(no dysplasia) S 2.9l
o] 49694](95.8%), ASCUS 11¢1(2.1%), LSIL 74](1.4%), HSIL
44)(0.8%) 31t}

2. HPv RHE 1 REE &

0
H

AR HPV 7ol B2 17.6% (91/518)3ch. ZF HPV 54138
W SHES BA9S uf HPV-18 (23%), HPV-16 (2.1%),
HPV-58 (129%) o EriFg 1). HPV 4 3AE £
12.1% (11/91)9lA & of&] 439 F53tdo] AArHHPY-16,
HPV-43; HPV-16, HPV-35, HPV-68; HPV-16, HPV-39, HPV-58,
HPV-66, HPV-40, HPV-43; HPV-18, HPV-33; HPV-18, HPV-35;
HPV-18, HPV-39; HPV-18, HPV-40; HPV-18, HPV-58, HPV-18,
HPV-68; HPV-35, HPV-58; HPV-35, HPV-66). 913 (high risk)
R FHES 85% (44/518)%.07, A1 (low risk) F31
ol FHELS 0.6% (3518), S1P=7} e AA) kL 7]et 44
) (Other type)©] FHHE-2 85% (44/518)%it}. 7+ 1% 7 ollA]
HPV 552 20-394] 27.7% (18/65), 40-494] 16.9% (22/130),

97 85

Prevalence (%)

N W A OO
1

CLPLHDLAPEROESS O P PG
J

| |
High-risk HPV

HPV genotype

Low-risk HPV

Fig. 1. Prevalence of human papilloma virus in each genotype. The
number of HPV-infected patients in each genotype, including both
single and multi-infection was divided by totd number of patients
(n=518). Abbreviation: HPV, human papilloma virus.
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Table 1. Prevaence of human papilloma virus infection according to genotype and patients age group

HPV genotype group PAP smear
Age grou Lk .

FIE® v ay H'gH”Pr\'/Sk "%"’F‘,Ug‘ Other H/V  Negative  Normd  ASCUS LSL HSIL
20-39 (n=65) 18 (27.7) 8 (12.3 0 (0.0) 10 (15.4) 47 (72.3) 63 (96.9) 2 (31 0 (0.0) 0 (0.0
4049 (n=130) 22 (169) 13 (10.0) 1 (0.8 8 (6.2 108 (831) 122 (93.8) 3 (23 3 (23 2 (16)
50-59 (n=182) 29 (15.9) 9 (4.9 1 (05) 19 (104) 153 (84.1) 176 (96.7) 3 (1.6) 2 (11 1 (05
=60 (n=141) 22 (156) 14 (99 1(0.7) 7 (5.0 119 (844) 135 (95.7) 3 (21 2 (14 1 (0.8

The values are presented as number and percentage (%) in parentheses.

*High-risk HPV genotype includes both single high-risk genotype infection and multiple genotype infection including any high-risk genotype.
Abbreviations: HPV, human papilloma virus, ASCUS, atypica squamous cells of undetermined significance; LSIL, low-grade squamous
intragpithelid lesion; HSIL, high-grade squamous intraepithelia lesion; PAP smear, papanicolaou smear.
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Fig. 2. Percent human papilloma virus positive cases according to
PAP smear findings. The high-risk HPV genotypes are more preva-
lent among HSIL (4/4, 100.0%), LSIL (3/7, 42.9%), and ASCUS
(3/11, 27.3%) petients than ‘no dysplasia patients (34/496, 6.9%) (no
dysplasia vs. ASCUS, P=0.008; no dysplasia vs. LSIL, P=0.003; no
dysplasia vs. HSL, P<0.001). Abbreviation: HPV, human papilloma
virus.

50-5941] 15.9% (29/182), 6041 ]} 15.6% (22/141)cKTable 1).
7t ode - HellAl 913 HPV fH85-2 20-394] 12.3% (8/69),
40-494) 10.0% (13/130), 50-5941] 4.9% (9/182), 6041 ©14 9.9%
(14/140)3ick. 394 ofate] 2kke] 73-9- 404 o] de] ghAjel] nlsh
HPV 5o folslA| =9keh27.7% vs. 16.1%, P=0.022). 3L
918 HPV 45 B3k 304 ofsle] $kake] 7-9- 404 o] de] 2h
Aol Blsl frelslAl EkEH12.3% vs. 7.8%, P=0.037).

3 NSEFEMETIZARL HPV

A7 HANNZEA A 73| whE HPV genotyping HAAZ
HPV 7433 S E-& ‘no dysplasia 7 (15.7%)°1] H]3ll ‘ASCUS
T (455%), ‘LSIL 7 (57.1%), ‘HSIL 7~ (100.0%)ll4] 52
A =9cHno dysplasa vs. ASCUS, P=0.008; no dysplasia vs.

Table 2. The genotype-specific human papilloma virus prevaence
stratified by PAP smear findings

Normal ASCUS LSIL HSIL

(n=496) (n=11) (n=7) (n=4)
HPV any 78 (157) 5 (455) 4 (57.1) 4 (100.0)
HPV-16 10 (200* 1 (9.1 0 (0.0 0 (0.0
HPV-18 9(18* 191 1(14.3 1 (25.0) *
HPV-31 1 (0.2 0 (0.0 0 (0.0 1(25.0)
HPV-33 3(06)* 0 (00 0 (0.0 0 (0.0
HPV-35 3 (06)* 0 (00 0 (0.0 1 (25.0) *
HPV-39 3(06)* 0 (00 0 (0.0 1 (25.0) *
HPV-45 1 (0.2 1(9.) 0 (0.0 0 (0.0
HPV-52 1 (0.2 0 (0.0) 0 (0.0 0 (0.0
HPV-56 1 (0.2 0 (0.0 1(14.3 0 (0.0
HPV-58 4 (0.8)* 0 (00 1(14.3 1(25.0)
HPV-59 1 (0.2 0 (0.0 0 (0.0 0 (0.0
HPV-66 3 (0.6) 0 (0.0 0 (0.0 1 (25.0*
HPV-68 2 (0.4)* 0 (0.0) 0 (0.0 0 (0.0
HPV-6 1 (0.2 0 (0.0 0 (0.0 0 (0.0
HPV-34 1 (0.2 0 (0.0) 0 (0.0 0 (0.0
HPV-40 3(06)* 0 (00 0 (0.0 0 (0.0
HPV-43 2 (04)* 0 (00 0 (0.0 0 (0.0
Other 41 (8.3) 2 (182 1 (143 0 (0.0

The values are presented as number and percentage (%) in paren-
theses.

*Tota of 11 cases were known as multiple genotype infections
(HPV-16, HPV-43 coinfection; HPV-16, HPV-35, and HPV-68 coin-
fection; HPV-16, HPV-39, HPV-58, HPV-66, HPV-40, and HPV-43
coinfection; HPV-18, HPV-33 coinfection; HPV-18, HPV-35 coin-
fection; HPV-18, HPV-39 coinfection; HPV-18, HPV-40 coinfection;
HPV-18, HPV-58 coinfection; HPV-18, HPV-68 coinfection; HPV-35,
HPV-58 coinfection; HPV-35, HPV-66 coinfection).

LSIL, P=0.003; no dysplasia vs. HSIL, P<0.001). ¥+ 71414
GAY ) GHEo| ‘no dysplasia T (6.9%)l Bl ‘ASCUS
T (27.3%), ‘LSIL 7 (42.9%), ‘HSIL ' (100.0%)11 4] §-2]
Al =9rHno dysplasia vs. ASCUS, P=0.008; no dysplasia vs.
LSIL, P=0.003; no dysplasia vs. HSIL, P<0.001) (Fig. 2). AF&
BRAAZERARAA Ao FAAE Fo| £EE Table 2014
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DISCUSSION

ol AFolA HPV FHE-2 17.6%% UEeldt) o= Al
o] 24 oA S oo E g AT (5]ellA AAIRE 40.7%2] 8
7 18709 QA5 7o weREA S & V1€ =49
T E(23.9%) 7 vl 2BlE uff Y X0} o] &= AT tid
o] BEAoll whE Xo]2 WQlth 1 TAZ vlro] AT Al
AlE 7H ool HPV FHEo] 134 ¢k o Aol u|zl
2|31 6.9ule] XS Bvhe v} gleke). ek 7]E o
419 HeRE Aol Eo7H 4 o] AFulde] 22H 7
A3 ool HIL 52 A3 59t 3AkE E3kslar 917] o
oll AHRRIFHA Fio] glo] AMAAe] EH o 717717
SAIAE of] W73t A EE o Z 3k o] AFol|A] K}
o] =W Aog sekdct 20020l 71745714l W
T A4S e g RgE A7)0l w2 FHEES 15.5%
Z ol oo} fAslta & 4 Qich

ol ed7-2] A-g7d FAMNZAAA A2} ‘no dysplasial & &
5 3A}ol| A HPV-16 (2.0%), HPV-18 (1.8%), HPV-58 (0.8%)
o] Al FA80] 71Ee] wlebEA A4t LA M
WEo| = 2o velyteh H3E 2,308% ] Aulful] 2]q] of
AL oz A8 B4E ¢ ol % HPV-16 (23.0%),
HPV-58 (9.8%), HPV-18 (8.7%0)2] T2 Al7}A] fAde] #
WEo| Frhe A3t HaEgrHs]. HPV-582 £]3l] ulah
Selutoll A 2-g73 kel HIIL kAol W Eo] =2
Aoz A AUrH24,10]. wehA] oo HPV-589]
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ELELE
HIFTMEE BECIE 039 AFFEHOELY ¥ &
SHZY 2EY AFOIFI5AY AT

"MBCistnEel ZEHE, P Schstn 2ajoje el FlekzAtelstnl, SHSostm o nichst ZAte|stmal
3

a0, A 23 RF

HiZ&: 2154 -+ mhol]Z=(Human papillomavirus, HPV)<] ZHedo] 237 Fehe WA It Zle] ehaizia &
A 2918 HPV 58 2] ERR--ot AR AAER AL A7 FeE Aol Fe3dk e4% 7Rl gt o]
I9E HPVE FA o2 3l wi4dle] 7pdElo] A ddollA] 2zo]ar Qlck whehA] AHRQIIA F4o] gl of AollA]
Af-FEntelE =0 i E B A BE, Aol FIe IAE Lot} sgir)

2 xke] A FHlES HPV genotyping chipe o] &3sle] A3 x5 A AgoldAdT Fd e
gate] o715 HEE F3ted ‘no dysplasia ', ‘w18 B ¥ % 49 Al Z(atypical sguamous cells of undetermined
significance, ASCUS) T, ‘A 5-FHH Au] ] ¥ 8 (low-grade squamous intragpithdia lesion, LSIL) T, ‘ TS5-FHAH v
W (high-grade squamous intragpithelial lesion, HIIL) ¥ 2.2 E{3le] HPV & 3 A3 X, Agold st
HPV ZHadate] HAIE T4t

Aok AA HPV 7He] 52 17.6% (91/518)%I T} HPV-18 (2.3%), HPV-16 (2.1%), HPV-58 (1.2%) =22 =2 44
o] BEZ Bolch A7 FAAERA LA Aol Wb HPV genotyping AHA2H HPV 2Hd 3 E 2 12919 HPY #41
o] FHELS ‘no dysplasia 7 oll H]FH ‘ASCUS ¥, ‘LSIL ¥, ‘HSIL F=ollA F-2lslA] =3P <0.05).

AE: oWl el e AHRIFA FAe] gle A4 3= oS de® HPY HE B HPV 33 o] e}
AgolBAFae] ARGl gk AR E FF31%ick 22 AF AR A AHEol ASHor AR glo] % 3=
o] AdollA] HPVEL Zbgol Al E - EC] Wiyt I Ao A m AREL2 o] A7t 71E ARE A4S & Zlo]
g} tek=le), [Ann Clin Microbiol 2013;16:87-91]
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