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The Relationship between Papanicolaou Smear Test and Human

Papilloma Virus DNA Chip Test in the Uterine Cervix

Young—Ju Lee, Ji—Hun Jung, and Da—Young Jung
Department of Pathology, Jeollabukdo Gunsan Medical Center, Gunsan 573-713, Korea

The genotypes of Human Papilloma Virus (HPV) are important in the carcinogenesis of uterine cervical
cancer. Diagnosis of uterine cervical cancer screening has been executed using Papanicolau method
(Pap) and HPV DNA Chip method, We researched the interrelation of HPV DNA genotypes in single
and multiple infections and analyzed the results of Pap and HPV DNA Chip tests at Gunsan Medical
Center (GMC). The correlation analysis was surveyed on collected results from 599 patients who have
been tested with both Pap and HPV DNA chip tests from November 2004 to May 2010 at GMC. The
inconsistency between Pap and HPV DNA Chip tests was 41.1%. The HPV DNA Chip genotype related
with high risk cases were type 16 (13.5%), type 52 (10.5%), type 58 (10.1%), and type 18 (3.4%).
Those related with low risk cases were type 70 (8.9%), type 6 (1.7%), type 40 (1.2%), type 11 (1.3%),
and other types (14.3%). Among the 195 cases of HPV positive status, 161 cases were associated with
single infection; 108 (67.1%) cases were related with high risk genotype; 19 (11.8%) cases were low
risk genotype; 31 (21.1%) cases were related with other types. 29 cases were associated with double
infections; 23 (79.3%) cases were high risks; 5 (17.2%) cases were mixed high and low risks; 1 (3.5%)
case was low risk.
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1) Papanicolau smear ZIAt

Pap A= cytobrush ©]88 B42<l A2z A}
o g2 AP ESlon HAMEY 7+ Bethesda system
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2) HPV DNA chip

HPV DNA chip fAR= 2kake] 2ol Bt d speculum$:
AFAEFAL A 2F-& samplere]] 3 brush® g 745
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23 o5 Aol HALE ol skt

HPV DNA chip (My Gene Company, Seoul, Korea)-2 =
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Pap¥} HPV DNA chip #A} A5 nfgog 7 AxPE
o] AX|/EAR], HPV DNA genotype, & 2 F5 7+
5ol ojgte] #A1ah ek,
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1. T Xf=tel HE R

ol Al Pap B HPV DNA Chipg A3 &
5997 9] FAEo] Yt AE-2 42.241(25-824) Hon A
B AL 15-2941(2.2%), 30—-39A1(17.4%), 40—49A]
(27%), 50—59A4] (27%), 60—6941(13.5%), 70| ©]73(5.3%)

o|AtHTable 1).

Table 1. Age distribution of patients

Age (yrs) Number of patients (%)
15-29 13 (2.2)
30—39 104 (17.4)
40—49 162 (27)
50—59 162 (27)
60—69 81 (13.5)

»70 32 (5.3)
Total 599 (100)

2. Papanicolau smear Z4A} Az}

g7 5 AER ALY A 2de 26190(43.6%),
atypical squamous cells of undetermined significance
(ASCUS)= 192¢1(32.1%), atypical glandular cells of
undetermined significance (AGUS):= 41(0.7%), atypical
squamous cells suspicious of high grade squamous
intraepithelial lesion (ASC—H)L 99|(1,5%), low grade
squamous intraepithelial lesion (LSIL)- 1149]](19%), high
grade squamous intraepithelial lesion (HSIL)-S 101|(1,7%),
carcinoma (CA)E= 69(1%), carcinoma in situ (CIS)+= 2
o(0.3%), unsatisfactorys= 1](0.1%)= 0.2 #2HE T}
(Table 2).

The Relationship between Papanicolaou Smear and HPV DNA Chip test 27



Korean J Clin Lab Sci, 2011, 43(1) : 26-32

Table 2. Cytologic diagnosis of patients by Papanicolau

smear
Diagnosis* Number of patients (%) .
Negative 261 (43.6) ;f‘i‘;%
ASCUS 192 (32.1) .
AGUS 4(0.7) 5"
ASC—H 9(1.5) ’
LSIL 114 (19) :
HSIL 10 (1.7) ° 6 2 8 3 33 66 31 18 39 68 3 6 1 9 0 6 01 13 7|et
CA 6 (1) HPV Genotype
CIS 20 . . G
) 0.3) Fig. 1. Numbers of cases infected with individual HPV
Unsatisfactory 1(0.1)
genotype
Total 599 (100)
*ASCUS, atyp}cal squamous cells of Llndete@ned s?gn%ﬁcance; Pap AAF A9l HPV DNA Chipg'ﬂ = 244(80.1%),
AGUS, atypical glandular cells of undetermined significance; )
ASC—H, atypical squamous cells suspicious of high grade 9 ET(13.4%), AAFTT(5%), EFF1.2%), 7IEF
squamous intraepithelial lesion; LSIL, low grade squamous (3.8%) &0 2 T2 ArHTable 3)

intraepithelial lesion; HSIL, high grade squamous intraepithelial

ASCUS®] HPV DNA ChipZ3=  &4(63.5%), A913
T(5.7%), AAPT (21.4%), A-AAPT(1.6%), 7t
(7.8%) 2 FZ =31, ASC-HS] HPV DNA Chip A7

lesion; CIS, carcinoma in situ; CA, carcinoma

3. HPV DNA chip Zz} % o} 23 S A(55.6%), TL)3T(33.3%), 7|EH11.1%), LSILS] HPV
HPV DNA chip ZAMAT= 840 67.4%, 9¥Ado] 32.6% DNA Chip A= 84(56.1%), A& 7(44%), 1198+
ot AT (67.7%), ANFT(10.3%), A-AHH (30.7%), IL—AFT(2.6%), 7|EH6.2%)To2 T2E Q)

T(4.600), 71BH17.4%)9] o2 YEhgon], ddtde th(Table 3).

82.0%, ol 14.9%01 oW, A A Ak HSILS] HPV DNA ChipZ¥= 5/4(10%), L3

S 242 1.0%9} 1.5%= Vet (90%) = #HarE] 9l o 1| CISe] HPV DNA Chip A= 119]
HPV DNA genotypeS 9|ET 1638 (13.5%), 528 T (100%) S CAE HPV -S4(33.3%), 219 3<(66.7%) 2

(10.6%), 58%(10.1%), 533 (7.6%), 663, 33%-2(4.6%), F=Eal AGUSE HPV DNA ChipZ3} 913 7(75%),

o

Table 3. HPV DNA Groups according to cytologic diagnosis

HPV DNA Cases of Cytologic diagnosis ™ (%) Tota
Group* Negative =~ ASCUS  ASC-H LSIL HSIL CIS CA AGUS  Unsatisfactory

High risks 35(13.4) 41(21.4) 3(33.3) 35(30.7) 9(90)  2(100) 4 (66.7) 3(75) 132
Low risks 4(1.5) 11(5.7) 5 (44) 20
High—low risks 3(1.2) 3(1.0) 3 (2.0) 9
Others 103.8) 1578 131LD 7(6.2) 1(25) 34
Negative 209 (80.1) 122(63.5) 5(55.6) 64 (50.1) 1(10) 2(33.3) 1 (100) 404
Total 261 (100) 192 (100) 9 (100) 114 (100) 10 (100) 2 (100) 6 (100) 4 (100) 1 (100) 599

* High risks of HPV are type 16, 18, 31, 33, 35, 39, 45, 51, 52, 53, 54, 56, 58, 59, 66, and 68. Low risks are type 6, 11, 34, 40, 42, 43, 44, and 70,
" Abbreviations are the same of Table 2.
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Table 4. Effects of quality improvement process in histological fixation process of modified radical mastectomy tissue

HPV DNA multiple infection

Cytologic Single infection Dual infection Triple infection Cii::((jtriiilse Total
diagnosis (n=161) (n=29) (n=2) (%)
(n=3)
High Low Others High Low H-Low High H-Low H-Low
Negative 29 4 10 6 1 1 1 52
(26.9) (21.05) (29.4) (26.1) (20) (100) (33.3) (100)
ASCUS 35 11 15 6 2 1 70
(32.4) (57.9) (44.2) (20.1) (40) (33.3) (100)
AGUS 3 1 4
(2.8) (2.9 (100)
ASC—H 3 1 4
(2.8 (2.9) (100)
LSIL 27 4 7 7 2 1 1 50
(25) (21.05) (20.0) (30.4) (100) (40) (100) (33.3) (100)
HSIL 6 3 9
(5.5) (13.1) (100)
CA 5 1 6
(4.0) (4.3) (100)
Total 103 19 34 22 5 1 1 3 189
(100) (100) (100) (100) (100) (100) (100) (100) (100) (100)
71EH25%), unsatisfactorys== HPV DNA ChipZd¥ < ASC—H (2.9%), LSIL (20.6%)& #zEQon o=y

ﬂﬂo o,

(10000) 2 2= AcKTable 3). olE A7e] zgt AZ
2 58.9%0] A,

5 ZE7Iod

HPV DNA Chip A3} %4
(67.1%), A1 B(/1.8%), 71EH21.1%) = 1%H919_U:],
7S Y FT(79.3%), LAY DT (17.2%), A 3T
(3.5%)F E7 L LAFT(50%), IL—A N FT(50%)E
AR 1A 93 (100%) 2 B E THTable 4).

6. Multiple HPV infection tX}2| pap ZAziH|

ddidel 1 ETE Yehlls 82k Pap A=
negative (26.9%), ASCUS (32.4%), AGUS (2.8%), ASC—H
(2.8%), LSIL (25%), HSIL (5.5%), CA (4.6%), A @]
321= negative (21.05%), ASCUS (57.9%), LSIL (21.05%),
7]eF8-& negative (29.4%), ASCUS (44.2%), AGUS (2.9%),

o] 1T FA}e] Pap AIH= negative (26.1%), ASCUS
(26.1%), LSIL (30.4%), HSIL (13.1%), CA (4.3%)2 #]$]
7 3= LSIL (100%) 2 L—A Y
(20%), ASCUS (40%), LSIL (40%) = 2=l 2L A7 9
1T A= LSIL (100%), I—A BT
(100002 #z, ASEe L-AYFTOZ  negative

(33.3%), ASCUS (33.3%), LSIL (33.3%) % VEFJTHTable 4).

#x}+= negative

¥A}+= negative

2%
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) AR Ao FeiAWA HPvel 749e AuE 5 9)
= Az B 977} 3] 219530 ko 5,

1995; Drain 5, 2002; B} 5 2003).

e 73 Feke] 2717 AR Pap AP s
S HA A5 77t ‘%*E%T% AFES IA FAaAT|A
Ao YA EC] ol b HALE & = gle, A
TSl 27 o] 7177'5{ Ao} pap AL zlek
o] Aew HAAH R 45%0l| EF3ITIL 3 THLee F,
1997).

B ol|A] Pap FAALE ¥.k312} HPV DNA Chip7AALE &
7}2 A3 :Sr: 7ﬂJJr— H L 8k ) Adbe 7 AT 7

9%, BYA|&2 41.1%3ct. 74/\}7}«1 Zlk

J E‘ﬂ%m G AL D AT EREE] OFEZ, T
A =, U%%— 2) ixmﬂrxu 7.3) le oF,
§) FEALY BEQF Fo Z48) 2 4 ok,

Eer= 7&9] A iH?M ﬂﬂﬂrﬁol T3 5 AL
)

£ FA ol Aldsh=tl 3lo] Pap A o] ARAde] A
o2 Azkek 5= k. Pap HARL HPV Fhe] AA 8-S =
o|7] M A FeIAt wgt Helofate] AETHE =
°]7] 18 A&} w53} FHo] Hasta oAt ¢
o)Al AR S T RHEEE 9] Al thek

s A2-g o} 7)ol ghotar Azt
AAR o2 71 e 7HE-S HolE o132 HPV 16, 18,
45, 33 o] AIRk A Gujtt ztelE Heolw, HPV 16, 182 #}
SAES 7 A Ao] e AR dEA A

HPV 31, 33, 52, 58%= Ag7d -3 #do| rhar shrh(o]

S, 2005). @y Hale] o 7MY w2 HAES Hole
obg o] HPV 160]1 Ith5-2 58, 522 Kl 3F3{tHAn 5,

2003; Hwang -, 2004).
E QoA HPV DNA Chip7A} o} o] dbgul =
AFTAAM = 169, 528, 58%, 528, 539, 339, 31% 39

3, 183, 669, 683, 358 2] =olH APl = 708,
638o] #& =Y. A =(2010)2] Hitel| ¢5HA HPV 70

& ANl &3he] A2]7) 19 At S vepdvka &
24 glovt 1 9] AZMSE Holn] 3] 4ot o]
gl Al HPV 707F o] et 71491 4 BE-E 55
#2E sljoF & oz AZErh(A 5, 2010).

SRS v o) 9 o] we Jlog B

SUARE g9l SJmlol sl Al ATARE 7o) o]
A=

Sasagawa 5, 2001; Beerens %, 2005). T2 43 25
Fokke] Aol digk Bk Ql=t, Lee 52ttt Y
o] U= 7B-F, AZdelell Hlal As7dFete] ol 1 el
31.8u Q1 e whslof, @dzkelo] 9= 19,98 24 t= 7
A Al A7 Fete] ANIET} o] Frhal Haskal Qlvk
(Lee 5, 2003).

HPV7} 2= SlEe} shejete dAF o] ghate] we
A Al o) AA = 25Tt A3 AEsk} zl
== Aglolm g A EAAR} HPV DNA Chip 7}, %3]
AV e A%
Az,

_%_7(4 J,]_zé-o] ggst 74 oz
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