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Prevalence of Human Papillomavirus Infection in
Women in South Korea

—Incidence of Positive HPV DNA and anti-VLPs in Residents of Busan City-
Sook Hee Hong, M.D., Duk Hee Lee, M.D.', and Hai Rim Shin, M.D.2

Department of Pathology, Dong-A University College of Medicine, Busan, Korea.
Department of Preventive Medicine, Kyung Pook National University School of Medicine', Daegu, Korea.

Division of Cancer Epidemiology and Control, National Cancer Center Research Institute’, Koyang, Korea

To investigate a population-based survey of the prevalence of human papillomavirus (HPV) infection in South
Korea, we performed Papanicolaou smears and tests for HPV DNA and anti-HPV antibody detection in 909
sexually active general women (age range; 20-74 vyears, median 44 years) who were randomly selected
residents from S district of Busan City. The presence of DNA of 36 different HPV types was detected by
means of a GP 5+/6+ primer-mediated PCR enzyme immunoassay in cervical exfoliated cells, and IgG
antibodies against L1 virus-like particles (anti-VLPs) of 5 HPV types 16, 18, 31, 33, and 58 were tested by
means of enzyme linked immunoassay. The incidence of cytologic abnormality was 5.2% in Pap smear. The
positive rate of HPV DNA was 10.4%, high in young women younger than 35 years old and proportionally
increased according to the cytologic grades. The most often found HPV type was HPV 70, followed by HPV 16
and 33, and high-risk HPV types were more frequent in women younger than 35 years old. The most common
HPV type in abnormal cytologic smears was HPV 16, followed by HPV 58 and 66. Anti-VLPs was positive in
19.7% and the frequent anti-VLPs type was against HPV 18, followed by HPV 31 and 16. The concordance
between the markers for each specific HPV type was noted in 10 women and HPV 16 was the most frequent
one. The incidence of multiple HPV infection was 18.9% and that of multiple anti-VLPs antibodies was 31%.
Among 103 self-reported virgins, 4.9% had anti-VLP antibodies.

Key words: Cervical neoplasia, Human papillomavirus, Population-based study, Virus-like particles,
Papanicolaou smear
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3) HPV DNA %! HPV & AZE di

HPV DNA: HPV oligoprobe cocktail S Ab-8-3}<]
GP 5+/6+ primer-mediated PCR-EIAY] .2 870 ¢] =}
AT GEAEAA UFTF AP T HPV (HPV
16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68) %
2% 79 AP HPV (HPV 6, 11, 26, 34, 40, 42,
43, 44, 53, 54, 55, 57, 61, 70, 71 (CP8061), 72, 73, 81
(CP8304), 82/1S39, 83 (MM7), 84 (MMS8), CP 6108< X
3alo] & 36% 9] HPV DNAE S Jacobs 57¢] 7|48
PCR-EIA o2 AT HPVA tish A=
Yo x Combita S%] 7]%3t enzyme linked
immunoassay .2 & HPV 16, 18, 31, 33, 58% 2] 57}4]
L1 viruslike particlesell ti$t 1gG &4 (3 VLP)E A
Atst ST
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AR AFHE HMEZS Papanicolaou GAS 3ke]

it #=S s AESH A The
Bethesda Systems 7|22 E/3IAoH, 4 B

9y ATwse FAN A

o5 & F flv HIAE TP L2 A (atypica squam-
ous cells of undetermined significance, ASCUS)¢} 2] 9]
2 ¢ F Qe Ay A X (aypica glandular cells of
undetermined significance, AGUS)7} Z+2z+ 21 3} 1% &
2 F 2% (20%), Aew oW ®HH (low-grade
squamous intragpithelial lesion, LSIL)©] 187 (2.0%), L
53 A9 #wW (high-grade squamous  intraepithelial
lesion, HSIL)®] 39 (0.3%), W (carcinoma in
situ, CIS)©] 19 (0.1%), &4 &= (invasive cervical
carcinoma, ICC)°] 3% (0.3%)°| Ut} o] £ AS Kol
= A4 2 AAke @ Zdaskd gels 9
st 22 AT X5 E At AEsHE
o] SF WE AT EXE BHW o] 24 3B~
444 AB TN 7.3% (2U288)E 7HE =4 UENGS
o, 71 thgo] 25~344] ABTFOZ 5.3% (9/170)° A
et o, 454 o] RE = RIx7} HAF 7AsEH
o} (Table 1).

2) HPV DNA ZiAl

HPV DNAE 870% % 901 (10.3%)°] FAdole
M, A W=e 3B ofst d2 ol =3ked, 25
A olst o3 7 FellA 29 (286%)°] FAHSE HI
2 AT g F AW P e NEE HYoh
354] o]l Al HPV DNA 4 WI=E 10% 5= H|
w3 gAstion, 604 o AYTL 4% H
A

3 (60%0) 1A YElY A9 HT HPVE R T &
o] W& HPVE X5 HW 254 o]3t
| M= 2% 25 93T HPVE o] F4dold
25~344] dE ol A= P HPVF o] A9
PvEETH 48] @i, A 354 o3} Al
AAT HPVE o] AAT HAVEHY o 45
Bkt A 354 ool = AT HPV S A
AP HPVE o] 77} 6] Bl 32| &2 Bl 523k Rlko]
At (Table 2). g F7 ©]9] HPV DNAC] YAS
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Table 1. Age distribution according to cytologic diagnosis of
909 women in Busan

Cytologic diagnosis

Age ASCUS Totd
(vear) Normal AGUS LSIL HSIL CIS ICC

<25 9 0 0 0 0 0 9
25-34 161 1 7 0 1 0 170
35-44 267 10 8 2 0 1 288
45-54 234 1 1 0 1 244
>55 191 2 0 0 1 198
Total 862 22 18 3 1 3 909
(%) (948) (24) (20) (03) (0.1) (0.3) (100)

ASCUS; Atypicd squamous cells of undetermined significance,
AGUS; Atypical glandular cells of undetermined significance,
LSIL; Low-grade sguamous intraepithelial lesion, HSIL;
High-grade squamous intragpithelia lesion, CIS; Carcinoma in
situ, ICC; Invasive cervical carcinoma

Hel B4 e
(189%)°1A =T, L F 2572 HPVE o)
S 114, 3T/ 4%, 45F7+= 290A

(Table 2).

% 36572 HPV DNA & ZF HPV 11, 57, 61, 71,
72, 73, 839] 7EFE AT 209F /o Fo] AEHNU
otk 718 £33 HPVE-2 HPV 7022 149 (15.6%)°] A
oW, 7 Lo HPV 16°] 119 (12.2%), HPV 33¢]
109 (11.1%) <=A & HPV 70, 16, 338 o] 7} ¥ 3}
Ath (Table 3).

HPV DNAE A EX AAE 874<¢] 8219 5 704
(85%) A, HI787321 427 5 209 (47.6%)N1 A 44
o]tk HPV DNAE ASCUS 18% Z 49 (22.2%),
LSIL 179 Z 949 (52.9%), HSIL °]4<S Hole 79
T (100%)91 A %S Hol AEeH Ade 5F
ol wlglstel HPV DNA %A HI=E: Z7hsih
(Table 3).

HPVE & 1939+ HAVE S MEX AAE 8%
Ql 707 F 36 (51.4%)3} ASCUS 49 ZF 29 (50%)°]]
A VEFEARE LSIL 98P HSIL ©]/3¢l 7HoA =
167 (100%) =FellA UEelSTh (Table 3). Al 234
Acko] WE HPVES BXE B G4 A X 704
ZFol A 7F4 E3F HPVE-S 7002 139 (17%)°] A2
o, 71 th&o] nYFT HPV 3BOE 99 (12.9%)°]
Aok ¥R AET 208 Foll A 187 (90%)l Al I
AP HPV Fgolen, 2% 7P &5 ¥2 HPV
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Table 2. Incidences of high-risk and low-risk HPV type and multiple infection according to age group

Age group (year)

HPV type <25 25-34 35-44 45-54 >55 Total
(n=7) (n=152) (n=280) (n=236) (n=195) (n=870)
No. of HPV (+) cases (%) 2(28.6) 20(13.2) 25(8.9) 26 (11.0) 17 (8.7) 90 (10.3)
High-risk HPV 2 16 12 13 11 54
Low-risk HPV 0 4 13 13 6 36
No. of multiple infection
1 type 2 15 22 21 13 73
2 types 0 3 3 2 3 1
3 types 0 2 0 2 0 4
4 types 0 0 0 1 1 2

Table 3. Prevalence and type of HPV DNA by cytologic diagnosis

Cytologic diagnosis*

HPV type Normal ASCUS LSIL HSIL or higher Total
(n=821) (n=18) (n=17) (n=7) (n=863)
No. of HPV (+) cases (%) 70(8.5) 4(22.2) 9(52.9) 7 (100.0) 90 (10.4)
High-risk HPV 36 9 7 54
16 6 2 1 2 1
18 2 0 0 0 2
31 0 0 0 1 1
33 9 0 1 0 10
58 4 0 0 3 7
66 3 0 3 0 6
Otherst 12 0 4 1 17
Low-risk HPV 34 2 0 0 36
70 13 1 0 0 14
81 7 0 0 0 7
Others ¥ 14 1 0 0 15

* : ASCUS; Atypica sguamous cells of undetermined significance, LSIL; Low-grade squamous intraepithelial lesion, HSIL; High-grade

sguamous intraepithelial lesion

t 1 High-risk HPV types other than HPV 16, 18, 31, 33, 58, 66

¥ : Low-risk HPV types other than HPV 70, 81

1602 5% (25%)°]1o.M, 1 thgo] HPV 58, HPV
660 247} 3ol ATt (Table 3). 1778 9] = A4
T 1392 A AETOINT nAFT HPVE R A
AT HPVE o] o Yehston, Y] 49 25
LSILell &aglor 25 2872 AT HPVE ol
Fdollh

3) & VLPs & HAt

g} VLPs &A= 863% 5 1707 (19.7%)1 A FAd o]
Qqom, o5 A AR F 117% (69%) S I =H

o HPVE gk FAd FAPES B}, 539
(31%)2 3+ 71A] o]/de] Aol Y-S Rl F 28670
o] AVt AEHJ 1 F 7PF £33 & VLPs A
S HPV 18¢] i3k A= 857 (29.7%) 0l A LFEGE
oW, I Y22 HPV 31 &7} 74 (25.9%), HPV
16 37} 559 (19.2%), HPV 33 3|7} 439 (15%),
HPV 58 A7} 297 (10.1%)¢] A2 vEwtt
(Table 4). 9T EXZ B 254 o]3} A# oA
£ BT SAollen, 2543 E] 54| Alo] AE ol
A R HMIEE 20% oA UAHES Holthr) 554
°]7J

%
A AR FMNE 14%2 2459 (Tavle 4). A
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Table 4. Incidence of anti-VLPs antibodies according to age group

Age group Type of anti-VPLs Tota No. of Tota No. of
16 18 31 33 58 antibody* antibody (+) cases
Age group (year)
<25 0 0 0 0 0 0( 0) o7 (0
2534 12 12 14 11 13 62 (21.7) 31/149 (20.8)
35-44 18 30 26 14 4 92 (32.2) 57/278 (20.5)
45-54 17 30 24 13 8 92 (32.2) 54/235 (23.0)
>55 8 13 10 5 4 40 (14.0) 27/194 (13.9)
Totd 55(19.2)  85(29.7)  74(259)  43(150)  29(10.1) 286 (100) 170/863 (19.7)
Virgins
<25 0 1 1 1 0 3 373 (41)
>25 0 1 0 1 0 2 2130 (6.7)
Tota 0 2 1 2 0 5 5/103 ( 4.9)

* . The number includes multiple antibody-positive women, ( ); percent

Z7}o] W& HPV DNAS 3} VLPs 34| 9] Al Hix Table 5. Incidence of anti-VLPs antibodies according to
= AE 023 22 Ko H8 24 G cytologic diagnosis

O.L;

10349 2T HUSelA & VLPs &7} 5% Cytologic diagnosis (%)
(4.9%)°1 A JEREH)], 0% 254 ©]3} 739 % 39 anti-VLPs - Totd No. HSIL
(4.1%)°] HPV 18, 31, 33 Al Aol o™, 254 pe  of s Nomd  ASCUS  LSIL Hicher
o’} 309 FolME 2% (6.7%)°] HPV 183} 33 B T
o koAt (Table 4). Type of

& VLPs & 7AALeE Al ZZ AALE B2 A3 anti-VLPs
906 ol A A8ty Atk TFol wE & VLPs A 16 52( 57) 46(51) 1(01) 5(55) 0(0)
Yol 28 WI=E KW, FA AETZNA HPV 189 18 81( 89) 72(79 2(02) 4(44) 3(33)
th3t A7} 859 F 729 (7.9%)°l A vERY} 7R 31 71( 7.8) 65(7.2) 2(02) 3(33) 1 11)
=dor, I tgo] HPV 31 FAZ 659 (7.2%), 33 39(43) 36(40) 1(01) 2(22) 0(0)
HPV 16 &A= 46T (5.1%) A2 YElT] o] & 58 26(29) 23(25 0(0 2(22 101
A% HPY 18o] tieh A7t 478 F 99 Tota 269(29.7) 242(282) 6(27.3) 16(88.9) 5(714)
(191%)°] FHe=z 7Hd Bstow, I thgo] HPV ASCUS; Atypical sguamous cells of undetermined significance,

16 3}A ¢} HPV 31 A= 22 69 (12_3%)01]/\1 e} LSIL; Low-grade squamous intraepithelial lesion, HSIL; High-
U AER A4} 53 8 81 ok WEE By grade squamous intragpithelial lesion
F AETA AT 282%0]H o] AT A= 57.4%
2 A 44 W=7t =%t} (Table 5). DNA FA ol A &4 kA W E7F ko) o) 5
7}A] HPV &l W3t & VLPs &A1 7} A el 170 =
4) HPV DNA 2! &t VLPs &|9| SA| ZHE o] 5 57} HPV DNA7} EAlel A<l
% 14 (82%) o2 ©j$- Ekt)(Table 6). 14%4
HPV DNA<®} & VLPs &4 AAZE FAl a3zl HPV DNA 44 o4 & HPVE Z dXxste F-509]
860 ol A oW EFe] HPV Fo|E A#glo] HPV A (HP\/ type-specific anti-HPV antibody)E 7Hx1 o
DNA7} ¢¥44¢1 909 & 1949 (21.1%)l 4] 57}A HPV 42 ZF 1080l eHl, HPV 16°] 718 Este] 117
el digk FA 7 FdolRnen, 53] 1@+ HPV = 49 OlﬁiSLtﬁ, 7 g2o] HPV 3302 10% % 349,
¢l HPV 16, 18, 31, 33, 58 %542l 30 & o|Eo| uf HPV 580] 7% % 2w, HPV 310] 1% 5 19l e}
gt A= 147 (46.7%) 1A YEIY 9T HPV w}o} HPV 18 %491 3% RFE HPV 18 Aol
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Table 6. Incidence of positive HPV DNA in anti-VLPs positive
women

No. of Serum anti-VLPs
cases  Negative(%) Positive (%)

HPV DNA

Any of HPV types

Negative 770 619 (804) 151 (19.6)
Positive 90 71 (789) 19 (21.1)
Any of 5 HPV types ¥

Negative 830 674 (81.2) 156 (18.8)
Positive 30 16 (533) 14 (46.7)
Total No. of cases 860 690 (80.2) 170 (19.8)

" ; 14 high-risk and 20 low-risk HPV types
* ; High-risk HPV types : HPV 16, 18, 31, 33, 58

Table 7. Concordance of serum type-specific anti-VLPs
antibodies in HPV DNA positive women

Same type anti-VLPs

FIPV DNA type Negative Positive
HPV 16 Negative 802 47
Positive 7 4
HPV 18 Negative 780 77
Positive 3 0
HPV 31 Negative 794 65
Positive 0 1
HPV 33 Negative 817 33
Positive 7 3
HPV 58 Negative 831 22
Positive 5 2
=731 (Table 7).
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