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Prevalence and Genotyping of HPV in Different Grades
of Cervical Intraepithelial Neoplasia and Cervical Cancer

Hyun Kyung Park, M.D., Young Mi Kang, M.D., Jae Mook Park, M.D.,
Young Jo Choi, M.D., Young Nam Kim, M.D., Dae Hoon Jeong, M.D., Ki Tae Kim, M.D.
Department of Obstetrics and Gynecology, Busan Paik Hospital, College of Medicine,
InJe University, Busan, Korea

Objective : Our purpose was to evaluate the prevalence and genotypic distribution of HPV infection by newly
developed HPV DNA chip in various cervical lesions and to assess the relationship between HPV genotypes and different
grades of cervical intraepithelial neoplasia (CIN) and cervical cancer.

Methods : Between December 2001 and May 2003, 394 patients who visited Busan Paik hospital due to abnormal
Pap smear or colposcopic finding, were involved and classified into 5 groups according to their cytologic diagnoses:
nonspecific chronic cervicitis (n=36), ASCUS/AGUS (n=36), LSIL (n=46), HSIL (n=131), cervical cancer (n=145). We
examined HPV positivity and genotype of the specimens using HPV DNA chip, which detects 22 HPV genotypes
including 15 high-risk HPV groups (16/18/31/33/35/39/45/51/52/56/58/59/66/68/69) and 7 low-risk HPV groups (6/11/34/
40/42/43/44).

Results : The overall detection rate of HPV infection was 71.1% (280/394), and the detection rate of high-risk HPV
infection was 67.0% (264/394). According to the grade of the lesions, the detection rates of high-risk of HPV infection
were 19.4% (7/36) in nonspecific chronic cervicitis, 16.7% (6/36) in ASCUS/AGUS, 63.0% (29/46) in LSIL, 83.2%
(109/131) in HSIL, and 77.9% (113/145) in cervical cancer. The major prevailing HPV genotypes in this study were HPV
types 16, 58, 18, 35, and 52 in descending order of incidence, which averaged 86.7% for all. HPV 16 was the most
common type in all the HPV-positive cases as well as HSIL and cervical cancer. HPV 18 was the second most common
type in cervical cancer and HPV 58 was the second most common type in HSIL. The odds ratio was estimated to evaluate
the relationship of HSIL and cervical cancer versus HPV type. HPV 16 and 35 were found to be significantly related
to HSIL, cervical cancer, or HSIL and cervical cancer. HPV 58 was found to be significantly related to HSIL, or HSIL
and cervical cancer.

Conclusion : In our study, HPV type 16, 18, 35, 52, and 58 were confirmed to be major prevailing subtypes in CIN
and cervical cancer. Our results suggest that HPV 16, 35, and 58 positive patients have a tendency to develop HSIL and
cervical cancer than other HPV positive patients.
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Fig. 1. Examples of HPV DNA Chip®.

™A DNA isolation kit (Intron Biotech. Inc., Seoul,
Korea)& ©]-&3te] HAZHEH DNAE #A7|1,
H2]% DNAY target LI regions FaAAYuks
(PCR)S &3] 5ZA17]l T indigocarbocyanine-dUTP
(NEN” Life Science Products Inc., Boston, USA)Z 4]
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Table 1. Distribution of HPV subtypes by HPV DNA chip in different grades of CIN and cervical cancer

HPV genotypes NCC (n=36) ASC(EEQ)G us LSIL (n=46)  HSIL (n=131)  CC (n=145)  Total (n=394) P-value™
High-risk HPVs 7 6 29 109 113 264 <0.01
HPV 16 S 3 11 47 70 136 <0.01
HPV 18 0 1 2 7 12 22 NS
HPV 31 0 0 1 3 3 7 NS
HPV 33 0 0 1 5 3 9 NS
HPV 35 0 0 1 11 10 22 NS
HPV 39 0 0 1 2 1 4 NS
HPV 45 2 0 0 2 3 7 NS
HPV 51 0 0 4 6 0 10 NS
HPV 52 0 1 3 12 6 22 NS
HPV 56 0 0 4 4 3 11 NS
HPV 58 0 1 3 29 12 45 <0.01
HPV 59 0 0 1 0 4 5 NS
HPV 66 0 0 2 2 1 5 NS
HPV 68 1 0 1 3 2 7 NS
HPV 69 0 0 0 0 0 0 NS
Low-risk HPVs 1 1 4 10 4 20 NS
HPV 6 0 0 1 0 0 1 NS
HPV 11 1 1 1 2 0 5 NS
HPV 34 0 0 1 0 0 1 NS
HPV 40 0 0 0 3 4 7 NS
HPV 42 0 0 1 2 0 3 NS
HPV 43 0 0 0 1 0 1 NS
HPV 44 0 0 0 2 1 3 NS
Others 0 2 4 1 5 12 NS
Negative 28 27 12 21 26 114 NS

* Others types are human papillomavirus types other than the 22 types found on the DNA chip (positive in PCR analysis but negative on the
HPV DNA Chip®),

=% Multiple infections were counted according to the number of infections; Each datum represents the number of HPV DNA detection,

T pvalue was caleulated by Mantel-Haenszel X’ test for trend,

NCC: nonspecific chronic cervicitis,

ASCUS/AGUS: atypical squamous cells of undetermined significance/ atypical glandular cells of undetermined significance,

LSIL: low grade squamous intraepithelial lesion,

HSIL: high grade squamous intraepithelial lesion,

CC: cervical cancer.
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Table 2. Multiple HPV infection by HPV DNA chip in HPV-positive cases

No. of HPV NCC (n=8) ASCUS/AGUS LSIL (n=30) HSIL (n=109) CC (n=114) Total (n=268)
types detected (%) (n=7) (%) (%) (%) (%) (%)
One 7 (87.1)% 7 (100) 22 (73.3) 83 (76.1) 96 (84.2) 215 (80.2)
More than One 1 (12.9) 8 (26.7) 26 (23.9) 18 (15.8) 53 (19.8)
Two 1 7 20 16 44
Three 1 5 1 7
Four 1 1
Five 1 1

* The datum and percentage were from all type-specific infected cases,

NCC: nonspecific chronic cervicitis,

ASCUS/AGUS: atypical squamous cells of undetermined significance/ atypical glandular cells of undetermined significance,
LSIL: low grade squamous intraepithelial lesion,

HSIL: high grade squamous intraepithelial lesion,

CC: cervical cancer.

Table 3. Distribution of HPV subtypes by HPV DNA chip according to the histologic types in cervical cancer

HPV genotypes SCC (n=121) Adeno (n=15) Adenosq (n=5) Small (n=3) CCC (n=1)
(%) (%) (%) (%) (%)

HPV 16 63k (52.1) 5(333) 1 (20.0)

HPV 18 4 (4.1) 4 (26.7) 1 (20.0) 2 (66.7)

HPV 35 10 (8.3)

HPV 52 6 (5.0)

HPV 58 12 (9.9)

Others* 44 (36.4) 7 (46.7) 3 (60.0) 1(333) 1 (100)

* Others are remaining types except HPV 16, 18, 35, 52, and 58,

*#% Multiple infections were counted according to the number of infections; Each datum represents the number of HPV DNA detection,
SCC: squamous cell carcinoma of uterine cervix,

Adeno: adenocarcinoma of uterine cervix,

Adenosq: adenosquamous cell carcinoma of uterine cervix,

Small: small cell carcinoma of uterine cervix,

CCC: clear cell carcinoma of uterine cervix.

4, MN2HFLM HPV ofgel Ex aon, AHA L= HPV 163 0] 63¢], 18F
A7) A9 AW A FRol whE HPV o] 5q]|, 358 °] 109, 528°] 64, 58 0] 124, 1 £
o 74 el E vlwstGed], HYdu o] 1214, o] IYFT HPV So] 449N AZHAx, A
Kol 150, Aulxgto] 5o, AMES 0] 3o, FA Me 1680] 54, 183 0] 44, 16, 18, 35, 52, 58F S
Eo] 1o Hrt. H@—? HPVY] HEES By, # AL Uz 197 HPVE ] 7oolA AZHA
FA g ool A 79.3% (96/121), Al A 73.3% (11/15), TKTable 3).
28] ek A 80% (4/5), 2AESA 66.7% (2/3)0]
AL FHAEZY A= HEH A LT HPV 16, 18, 5. 98l 24
35, 52, 588 0] AZHE 1 FT HPV] 97.3% S A z¥z+o] HpV fr& ol thal HSILT A2 459k
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Table 4. Risk assessment of CIN and cervical cancer by HPV typing using HPV DNA chip

Cervical cancer HSIL & Cervical cancer

OR (95% CI)

OR (95% CI)

HSIL
HPV types
OR (95% CI)

HPV 16 2.915 (1.589-5.350)
HPV 18 2.164 (0.547-8.568)
HPV 31 2.742 (0.281-26.731)
HPV 33 4.643 (0.535-40.330)
HPV 35 10.725 (1.363-84.395)
HPV 39 1.814 (0.162-20.267)
HPV 45 0.899 (0.125-6.487)
HPV 51 1.368 (0.376-4.972)
HPV 52 2.874 (0.901-9.171)
HPV 56 0.898 (0.219-3.672)
HPV 58 8.103 (2.755-28.837)
HPV 59

HPV 66 0.899 (0.125-6.487)
HPV 68 1.359 (0.223-8.280)

4.863 (2.698-8.766)
3.459 (0.953-12.559)
2472 (0.254-24.080)
2.472 (0.254-24.080)
8.667 (1.093-68.718)
0.813 (0.050-13.130)

1.225 (0.201-7.457)

1.230 (0.339-4.466)
0.602 (0.132-2.745)
2.571 (0.807-8.194)
3.319 (0.366-30.106)
0.403 (0.036-4.498)
0.811 (0.113-5.847)

3.834 (2.221-6.618)
2.834 (0.822:9.767)
2.600 (0.310-21.838)
3.493 (0.432-28.243)
9.635 (1.281-72.491)
1286 (0.132-12.489)
1070 (0.205-5.596)
0.633 (0.175-2.287)
1.988 (0.658-6.007)
0.742 (0.213-2.583)
4972 (1.739-14.220)
1721 (0.190-15.560)
0.637 (0.105-3.865)

1.070 (0.205-5.596)

OR: odds ratio,

95% CI: 95% confidence interval.
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(Table 4).
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