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We investigated whether multiple infections can be used as predictors of progression to
carcinogenesis in accordance with the cytological diagnosis in women receiving abnormal cytologic
diagnosis as analysis genotype and compared to single infection. HPV prevalence is highest in the
age of under 30 years old woman, HPV prevalence is started to lower after 30 years old and started
to increase over 60 years old as like a U-shape. The specific HPV genotypes is an important factor
because increased single infection and reduced multiple infections and appeared single infection

with AC in progressing carcinogenesis. HPV 16 revealed the statistical significance at the single
infection in squamous cell lesions, and HPV 18 revealed the statistical significance at the single
infection in adenocarcinoma with showed HPV 16, 58, 18, 52-type distribution.
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4(Daling %5, 1996; Tolstrup 5, 2006)°] ]“} A3 759t Ay of
T8 ddoges A gl ot fFF HolA(Human
papilloma virus : HPV)Z Ag7H5oA 99%7F UeRdtt
(Walboomers %, 1999).

HPVE= 1802 3444 (Soto-De Leon 5, 2011)0] glom,
30~40%2] ARG o] g A7 o e doXih 77

ARG S e ok sE Y Atolof mebA 918, $5
T 99, Ao g ERErklorinez 5, 1992). ©] E5=
HPV DNA7} <52 Al 2 Aol 415 & HPVE] E6, E7 412k
7b Aol Alxs HYA7| deAEE ghso] p53
pRb(retinoblastoma protein) 2] £ A Tz} Agtsto] B2
%} A7]= s ol ket ths 4= JITHKImY Lee, 1998; Lee 5,
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2003).

P53 A= 9 AA AR A, S35 DNAS] =53} A
A AARIARE Al 571 - G1 A=A (checkpoint)
of 2-g-8to] Al EAPEARRL A| 2571 9] o] Tofsh=t] p532]

HARol= AIE 4] oA 752 A Hof ol F72 &

ReR i = %}E:]X% O‘E}(Kastan 5, 1992; Lee &, 2014). p53
el 717} grot HA A 3K AL A A
I oL, oty 53101 Aevi717F do] A8 4= qlat oA

) Ho] Elth= A oltkBack, 2013).

E % 20~50%7} 3 7H o] Akl HPV 412k
ot E5F ool 19w HPV A&
99%7} A-s 7 F-o 1 S5 A7 o B Foll A A H= A
oz d#A ¢JtkFranco %, 1999; Liaw 5, 2001; Yim 5,
2003). @47} Blwstol ot ol e AFs AR Y S
39] QIR R ol %= M (Fife &, 2001) O]Eiﬂ%ﬂoéb Ao 5
T SAEolA ol HAE Tk 2|3 HPV 1918 §-44HE
o ol Al&4 05% ‘?zfﬂoi HPVZ el thet vl A
SIAIZ|EE F£9 QIR & 4= 9lth(Sasagawa &, 2001).
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o, %ol ufe} Kol 7} glon g
Gk )i 4] AFAH S %
A5t uhe Qs IO 2 A o2 QA ALY 4

BRERRREC
HE Y

1. 7 O

20129 19 195 20123 129 314717 33 - AR 99
sk W2 Tof] Hd AARE giAde & ofgit, el aE 4
= HPV DNA chipAAR= 4,292710| 911 71 5 AlaEsha o & v] A
P& ke 12 34574 0] tijatol e,

o

I

Y
- 7350l CytobrushE ©]-8-810f A|3£3H4] HARS A8k
o, A2 The Bethesta System (TBS) 2.aL B} 0 2 ARSI
ok HPV 4 s 1719 ol e /= o, B34
A] 9O SA0.2 WETE. HPV §4443 HAR: My HPV
chip kit (MyGene Company, Seoul, Korea)E ©]-&-sto] 1199
“(High risk, HR) 15572 HPV 16, 18, 31, 33, 35, 39, 45, 51,
52, 53, 56, 58, 59, 66, 684, A$/dHLow risk, LR) 9&F=
HPV 6, 11, 34, 40, 42, 43, 44, 54, 708 2.2 2452 HPV %14
G TN 5 ok A719% Aol iEE HolHA My HPV
DNA chip &2fo]Eo] &40 1} W 24% 0]9]o] S-ARH o
2 7|e} 19 54723 (Other risk, OR)E g 3}5ict.

N
re
ol

It

5

= SPSS (version 18.0)2 o]-g-slo] BAs1Ic) o
Toll AHe-5l A o] Adhe} HPV 7 AR o1 4=¢9} g}

Q5O HPV 9/0% 29 59 AudAs o 534 9%
(chi-square independence test)o]] T WX HEA-& AAJSHATH
T12] 31 HPV 2ol Ak 3l A= o ) Al ek Ak ok
= A= 1 891 AL 912k of 2] 1A o] YRS of
¥4 2l(quantitative) =¥ th= A4 Ql(qualitative) 2 %=2]

1=]

oft ot
2
N

122}

ArgAlo] Bagict o] I ELES U O R SH R
O] FAGAIRI o]y 2R AE 3|74 (binary variable logistic

ik, AlE8EA Aleto] W2 % el 4 2

vl bl = bl
TROF 7Y 4 H HPV 49 348 S SR 7Py o]
EXAE D) FEAS ARSI, 181 HPV 2 -3dx-3 )
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1. GEE HPV 2

e

20124 19 195E] 20124 129 31 Y7kA] 335 - AR &9
oieh ¢ Hejatol] 9= et HPV DNA chip A AH4,29270- thAre.
B AT RAE Sl AA S AR T 174100141 7 95A1
TR (Bt 47.6M)F 17~294 24571(5.7%), 30~39A4] 8607
(20.0%), 40~49A] 13397(31.2%), 50~59A4 1,1077(25.8%),
60~95A 74171(17.3%)°1 %K Table 1).

HPV DNA chip #AAF 23} HPV A0 2= 1,834 7(42.7%),
S0 84=2,45871(57.3%)°1 0tk 1,834%1 5 A HEE HPV &
232 17 ~29A] 14574(59.2%), 30~39A] 38471(44.7%), 40~49
Al 5277(39.4%), 50~59A41 43671(39.4%), 60~954] 3427
(46.2%)°1 At

2. MBI TICh 112 E/THS 4 22
HPV 4 AR (/5 2 )at A0 2isiake] swx
4 23, Tl % LW HPY $9708 B} A

ko] SHFo] =242 = Tow-grade squamous intraepithelial

Sh?

2]

lesion (LSIL, 44.7%), High-grade squamous intraepithelial
lesion (HSIL, 67.5%), Squamous cell carcinoma (SCC, 82.0%)
w0 & F7F5IGIet. el A 1w thEtol A= Al sHA
O] FH50] =4S A A% HYltiTable 2). HPV &
A FAAG (L /5 )t A2k Akl o WA 2
of| A ZAH SR 2%t Ao(p<0.05)= ZRI=|A] g¥errt. sf
A4E oo} v of| e T A 57 e A A A=
o T oAl S7eAE LSIL (68.5%), HSIL (73.2%), SCC
(85.3%)=2.7 Z7}819131 £3], Adenocarcinoma (AC)2] 7-$-

A=)

Table 1. Human papilloma virus (HPV) infection according to age

Age Positive Negative Total
17~29 145 (59.2%) 100 (40.8%) 245 (100%)
30~39 384 (44.7%) 476 (55.3%) 860 (100%)
40~49 527 (39.4%) 812 (60.6%) 1,339 (100%)
50~59 436 (39.4%) 671 (60.6%) 1,107 (100%)
60~95 342 (46.2%) 399 (53.8%) 741 (100%)
Total 1,834 (42.7%) 2,458 (57.3%) 4,292 (100%)
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Table 2. HPV prevalence in patients with different cytological diagnoses : single / multiple HPV infection and associated risk genotype

Single HPV infection (N=262)

Multiple HPV infection (N=83)

Cytology OR LR HR HR-LR HR-HR Total N=345 (%)
N % N % N N % N %
LSIL 3 7.8 6 15.8 17 447 4 10.5 8 21.1 38 (100.0)
HSIL 9 3.9 4 1.7 156 67.5 8 3.5 54 23.4 231 (100.0)
scc 2 3.3 0 0.0 50 82.0 0 0.0 9 14.8 61 (100.0)
AC 1 6.7 1 6.7 13 86.7 0 0.0 0 0.0 15 (100.0)

LSIL, low-grade squamous intraepithelial lesion; HSIL, high-grade squamous intraepithelial lesion; SCC, squamous cell carcinoma; AC,
adenocarcinoma; OR, others risk; LR, low risk; HR, high risk, HR-LR, high risk-low risk, HR-HR, high risk-high risk.

Table 3. HPV prevalence in patients with different cytological diagnoses :

multiple HPV infection and associated number of HPV

Number of HPV=2 Number of HPV=3 Number of HPV=4 Total
Cytology
% p value N % p value N % p value N %
LSIL 10 83.3 0.698 2 16.7 0.916 0 0.0 0.508 12 100.0
HSIL 48 77.4 0.416 11 17.7 0.715 3 4.8 0.305 62 100.0
SCC 8 88.9 0.509 1 1.1 0.570 0 0.0 0.740 9 100.0
Abbreviations are the same as those in Table 2.
£ 100%5 ESct. ol Hlgf tha7red-> LSIL (31.5%), HSIL 7ol A= HPV 354 0] 40tll(n=11, p=0.034)ol|7t EA 2]
(26.8%), SCC (14.7%)% 4E EAch F9/9<S EStHTable 4).
HPV ths4d pof Al22eh Adtate] Ay 9 o8-S HPV T4 & v 8 9l AlaE kA 2t 26271 © = HPV &
gRlsk] $1el 22 A 2]HEA (logistic regression) AA|SFS AR B E B HPV 16, 58, 18, 528, HH A 1 of uh2}

o} RALE FFEA ATh AlzEhE AdeA et e
HSILollA 271 oF9(N=48, 77.4%), 37N t=2rd(N=1
17.7%), 471 7 A(N=3, 4.8%)°] 52 02 YERFA|uH 54
40 &2 O3t A}0](p<0.05)+= 1= A] dTHTable 3).

»—l rlo

HPV T 7+ Z v 442 9l Al sh] Aok 2627 0 & 262
212 HPV 542 g o] WA Q1aL, thsr a2 837 9] A} =4
A1 186719 HPV 534k o] ' =] qlet. HPV S Aol A A5
9 HPV 344 BEE B 10~209(n=18), 30tH(n=74), 40
H(n=66), 50tH(n=54), 60tH °/H(n=50)°]1L HPV Tha-7 g ellAl
£ 10~20t(n=20), 30tH(n=52), 40tH(n=61), 50tH(n=21), 60tH
ol (n=30)05 Uept. ThdzrAolA HPV 441 E B2 s o
QISFA HPV 16, 58, 18, OR <=0] 1L, ths: 7FA el A= HPV 16, 33,
35, 58% WlEs= O 2 LERTE,

HPV 5444 Zaret Aol ot 414 /-2/44(p<0.05)
< golR7| 9l8f, TERl 22 HPV 49 43S diY
SFIL SR QIR 2] ARG HE tYsto] ol
|28 3]FE-4(binary variable logistic regression)< AA|S
o}, G4 ORO] 30~50tof] BAIY R4S B,

HPV 16, 58, 52, 18, 313 ¥l%<=0]¢lt}. LSILo| A4+ HPV 70, 58,
OR, 16, 53, 56, 664, HSILel A= HPV 16, 58, 52, 189, SCC=
HPV 16, 18, 31, 58%, AC=HPV 18, 16, 70, ORY HlE&o0 &
SRIE QI

v Aot HPV H9E R4 A%
(p<0.05)= YotE7] 91, F&14=ol HPV
Aokl SR EADo] B4} AlaEst
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709, H IL°1W 1H04?LHPV16 31,52,
A& BTk SCColA= 9wt HPV 16, 45
T 18 A4 S92 HYtHTable 5).
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Table 4. HPV prevalence in patients with different cytological diagnoses :

single/multiple HPV infection and associated age

HPV below 20S 30S 40S 50S over 60S Total
Type % pvalue N % pvalue N % pvalue N % pvalue N %  pvalue N %
Single
HR
16 7 59 0258 36 305 0135 34 288 0.094 22 186 0.268 19 161 0.266 118 100.0
18 2 80 0.572 4 160 0424 10 400 00922 7 28.0 0.800 2 80 0.138 25 100.0
31 2 143 0.576 4 286 0.798 2 143 0.888 2 143 0.796 4 28.6  0.353 14 100.0
33 1 100.0 - 1 100.0
39 1 100.0 - 1 100.0
45 3 750 - 1 250 - 4 100.0
51 0 0.0 - 1 100.0 - 1 100.0
52 1 45 0111 5 227 0.104 4 182 0.089 7 318 0323 5 22.7 0.650 22 100.0
53 1 50.0 - 1 50.0 - 2 100.0
56 1 16.7 0.653 1 16.7 0974 1 16.7 0974 1 16.7 0.904 2 333 0.369 6 100.0
58 2 6.5 0.404 10 323 0.344 6 19.4 0.603 5 16.1  0.836 8 258 0.310 31 100.0
59 1 100.0 - 1 100.0
66 1 20.0 - 2 400 - 2 400 - 5 100.0
68 1 20.0 - 2 400 - 2 400 - 5 100.0
LR
6 1 100.0 - 1 100.0
11 1 100.0 1 100.0
54 1 100.0 - 1 100.0
70 4 50.0 0.282 1 12.5 0.181 2 250 0.414 1 12,5 0.630 8 100.0
OR 4 267 0.023* 5 333 0032 2 133 0017 4 26.7  0.441 15 100.0
Multiple—-
HR
16 4 11.8 0.480 10 29.4 0.454 12 35.3 0.367 4 11.8 0.424 4 11.8 0.213 34 100.0
18 2 333 0999 0 0.0 1.000 2 333 0.999 2 333 0.999 0 0.0 0.232 6 100.0
31 2 333 0.753 2 333 0618 1 16.7 0.483 0 0.0 0.999 1 16.7  0.926 6 100.0
33 1 3.1 0.538 7 219 0312 12 375 0.229 4 125 0.499 8 25.0 0.194 32 100.0
35 1 3.8 0.130 6 231 0.620 11 423 0.034* 3 11.5 0.140 5 19.2  0.853 26 100.0
39 1 20.0 - 1 20.0 - 1 20.0 - 1 20.0 - 1 20.0 - 5 100.0
45 1 100.0 - 1 100.0
52 1 6.7 0.543 8 533 0.883 5 333 0818 0 0.0 0.999 1 6.7 0.205 15 100.0
53 1 20.0 - 1 20.0 - 1 20.0 - 1 20.0 - 1 20.0 - 5 100.0
56 1 333 - 1 333 - 1 333 - 3 100.0
58 1 3.8 0.458 10 38,5 0.912 7 269 0.610 2 7.7 0.385 6 23.1 0.424 26 100.0
59 1 100.0 - 0 1 100.0
66 1 125 0.326 0 0.0 0.998 4 50.0 0.346 0 0.0 0.999 3 37.5 0.133 8 100.0
LR
6 1 100.0 - 1 100.0
11 1 20.0 - 1 20.0 - 2 400 - 1 20.0 - 5 100.0
40 1 25.0 - 1 25.0 - 1 25.0 - 1 25.0 - 4 100.0
70 3 37.5 0.328 2 25.0 0.216 2 25.0 0.220 0 0.0 0.999 1 12.5 0.667 8 100.0
*Data with p<0.05 are shown.
HR, high risk; LR, low risk; OR, others risk.
(p<0.05) YotE 7] QJ3f], F&HEol HPV 14 f-4A 8 & o iz
BT SRR IR v AESH ek et
2R~ 3RS AT LSILAA = 19 d < HPV 39 A3 73R AAH & o A oA Eo] 39, S AFEE> 4
BT} 6%, ANUE HPV 708014 BAH fo92 BAT,  SlFerlay 5, 201002 & 242) 78 1=k 4 ol 2 HPY
HSILO| A= 8 HPV 169, A8 HPV 7035 0] 5A4 eolth. 18052] HPV -84+ % 30~4059] -34Fg o] of
olg& BT} SCColAE TSIHT HPV 183 5414 o4 4 44710 2 g ot

= H3ItHTable 6).
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Table 5. HPV genotype prevalence among single infection patients diagnosed with cytology

HPV LSIL HSIL SCC AC

type N % p value N % p value N % p value N % p value
HR

16 2 7.7 0.014* 80 47.3 0.001~* 31 59.6 0.002* 5 33.3 0.245

18 1 3.8 0.558 11 6.5 0.461 5 9.6 0.052 8 53.3 0.001*

31 1 3.8 0.958 10 5.9 0.043* 3 5.8 0.506

33 1 1.9 0.193

39 1 3.8 0.061

45 1 3.8 0.164 1 0.6 0.234 2 3.8 0.015*

51 1 0.6 0.182

52 1 3.8 0.660 20 1.8 0.001~* 1 1.9 0.155

53 2 7.7 0.999

56 2 7.7 0.058 3 1.8 0.758 1 1.9 0.926

58 3 11.5 0.497 25 14.8 0.001* 3 5.8 0.262

59 1 0.6 0.114

66 2 7.7 0.065 2 1.2 0.664 1 1.9 0.409

68 1 3.8 0.236 2 1.2 0.850 2 3.8 0.289
LR

6 1 0.6 0.443

11 1 3.8 1.000

54 1 0.6 0.690

70 5 19.2 0.010* 2 1.2 0.092 1 6.7 0.105
OR 3 11.5 0.058 9 5.3 0.286 2 3.8 0.846 1 6.7 0.380
Total 26 100.0 169 100.0 52 100.0 15 100.0

Abbreviations are the same as those in Table 2 and 4.
*Data with p<0.05 are shown.

Table 6. HPV genotype prevalence among mutiple infection patients diagnosed with cytology

HPY LSIL HSIL scc
type N % p value N % p value N % p value
HR
16 2 7.7 0.218 29 20.6 0.048* 3 15.8 0.487
18 1 3.8 0.959 4 2.8 0.088 1 53 0.044*
31 2 7.7 0.764 2 1.4 0.053 2 10.5 0.059
33 2 7.7 0.892 25 17.7 0.570 5 26.3 0.101
35 2 7.7 0.466 21 14.9 0.390 3 15.8 0.807
39 3 11.5 0.001* 1 0.7 0.059 1 53 0.749
45 1 0.7 0.710
52 3 11.5 0.274 12 8.5 0.880
53 5 3.5 0.136
56 1 3.8 0.510 2 1.4 0.630
58 3 11.5 0.659 19 13.5 0.904 4 21.1 0.399
59 1 0.7 0.710
66 3 11.5 0.040* 5 3.5 0.547
LR
6 1 0.7 0.710
11 5 3.5 0.226
40 4 2.8 0.446
70 4 15.4 0.007* 4 2.8 0.029*
Total 26 100.0 141 100.0 19 100.0

Abbreviations are the same as those in Table 2, 4 and 5.
*Data with p<0.05 are shown.
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DNA chip# AL 4,29270& tF 0 & stgl o 71 A3 HPV &
A2 1,83471(42.7%), &3 2,45871(57.3%)°194ct. 19994
Walboomers ‘¢l T2 H HPV 7Hd-2 A A 3of| oJ¢f] 7l s o=
20~30t ol A 71 2 HHEES Kol il 4F
= S BTk 8lol=t & Aol A e 2 Al
AI(59.8%)F ALfstal= 7t Aol A FdEe] SHERT H
okt Aol gt A gy =oll wh= 304 wgk of Aol A oF
E0] =31 304 ] ol Al Rolx]| 7] AlAFste] 60AT o)/
CRA] 2012 = UG 9] Hoke Kol #747] 22 #17% o 45
3 el HPVZ} Ao} wof 24} AAE 2h=d] 2 A Aatet
A X8} tHLazcano-Ponce 5, 2001).

chlzbdof] Hlwsto] thsttd Al 91 As A 5% 34
AR Ao A7 59 TA )l 0w A&7 ol
HPV el et HededS #sA]7]+=(Fife T, 2001; Sasagawa
5, 2001) B3 §lojA] AlaEehA K] wh2 Tl/ohe
o 225 ARSI 11 Ay A2 26271(75.9%), Tthe 7

ot
e
o,

B2 8371(24.1%)°1 R 1L Liaw 5(2001) EaLAH 20 ~50% <
Qo ARSI}, A oA G R o ool =A
Efd 710 2 AR E QAT st wg o] AP Es Tdtdo] =
A Uehdy 5709 4 9 ACE ddigofut Yeht

E69}B79] ORFE A8k ks L L2 tf% 24l Al
© UA A HPVO| Hefukgo 2 & wiA) 3+ HPVE Al A

A=
© AlREol B3R Al Y 24E 7P dole v
o

1o v
o] AYB4E B4 HPV A 0] 245210l 202 w7 =l
bl HPVE 8tk o] 2R/ BiA] 4l Alslo] Hrelzfeo]
=]

©,
N
N
of,
=2
>
ofm
)
2
Shs
X,
et
iy

]} zS| 3} LSILS HPV 16, 703, HSILe||
A=HPV 16, 31, 52, 58%, SCCOlA+=HPV 16, 453, ACO| A=
HPV 18%1to] A4 985 EAIL, thasaAollA 2415 24
F}HLSILS HPV 39, 66, 709, HSILA A= HPV 16, 708, SCCol| A
= HPV 18%1to] f-o)/da Hlrh 53], Ag 3 5 HEA|Z 1
oAl 5 HPV 16%, Aol A= HPV 189 0] 1935 531
Ag7 5 APAEGA HPV 16%(59.6%)3F AtEolA
HPV 18%(53.3%)% o Ait= ok E4 HPV 544+ 2] AF
A7 QAekar A2 e o] of u]S=dt 4t AVEtE HAlE A 9l
(Bosch %, 1995; Park and Cho, 2013). 9110 2= 71-7}-o] HP
AR EO] o The Ao R MY E =], HPV 169

)

[ TR

)

p

=

k%)
i)

<

Mo
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W A4S Gl HPV 1889 o3 Ad o5 frxlo] 7
thal B (Wilczynski 5, 1988).

g 735 WP A 2 A FUZFD ol A HPV 531418 &
EHHPV 16, 58,52, 18,319 RlE<zol 91 T d/ohs 744
FARY EEE=HPV 16,58, 52,33, 188 W=
Hieh 2 ue 9 A8 PV §-AA G o] BRI =7} Afo
| o]gtejole] AL HPV 16, 52, 18, 319, =& HPV
,58,11, 189, YEL HPV 16, 52, 58, 189 HI=£(Chan %5,
1999; Sasagawa 5, 2001; Garglulo %, 2007) 2.8 X}A| 8}tk
Q- A= AE AR A T E TS HPV 16, 52, 58, 53,
AET HPV 70, 6@ ¥lkE<(Lee 5, 2011)°]9aL Hong &
(2009) A= 422 HPV 16, 58, 189, t1H-& HPV 16, 58,
569, ti-=HPV 16, 58, 18%, ukA|a} S -2 HPV 16, 58, 18%
HIE0 5 HPV 169> A AlA 9t op el g-2juetel = 71
& By 2 X|8kglal 1S HPV 580t}
S HPV o AL HPV 6, 11, 16, 18% 0] 1=t HPV 6,
5.0
3

fo o

[
gk
<k
=
<

A

ro

= M b
ot
o,

Ir

U

1182 Ao A o] A=y} 2L, HPV 16, 18982
FJI AE A ol AE 7HAI AL Qlek A
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