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The Prevalence of Type-Specific Human Papillomaviral DNA in the Female Genital Tract
using Self Sampling Device and Its Clinical Significance to Predict the Risk of Cervical Cancer

Sang Kyun Han, M, D,, Seung Jo Kim, M. D.

Department of Obstetrics and Gynecology, Catholic University Medical College, Seoul, Korea

Dot blot and Southern blot hybridization techniques using DNA extracted from large pool of exfoliated cervical
epithelial cells are widely used to increase the diagnostic accuracy of HPV infection of cervix.

So, to find the better method which can predict the high risk group for cervical cancer we collected the much
amount of exfoliated cervical epithelial cells by means of Self sampling device and investigated the positive rate and
integraton of HPV subtype 6, 11, 16, 18 DNA using Dot blot and Southern blot hybridization techniques among 280
normal subjects, 32 patients with cervical dysplasia and 63 patients with cervical cancer who visited the Early Dete-
ction Clinic of Cervical Neoplasia at Department of Obstetrics and Gynecology, Catholic University Medical College
and obtained the following results by comparatively study the relationship between HPV subtype 16, 18 infection of
. cervix and prediction score for the risk of cervical cancer.

The results were as follows :

1. Human papillomavirus(HPV) type 6/11 was detected in 22(7. 9%) of 280 normal subjects, 6(18.8%) of 32
with cervical dysplasia and none of 63 with cervical cancer.

HPV type 16 or 18 was detected in 38(13.6%) of 280 normal subjects, 15(46.9%) of 32 with cervical dysplasia and

39(61. 9%) of 63 with cervical cancer which showed significant positive correlation between the degree of histologic
malignancy and the detection rate of HPV(P<0.005).

2. Comparing the positive rate of HPV among patients with cervical dysplasia according to the pathologic grade,
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there was a significant correlation between the positive rate of HPV type 16 or 18 and the degree of cervical dysplasia
(P<0.01).

Among 13 with mild cervical dysplasia, type 6/11 was detected in 4(30.7%) and type 16 or 18 was in 3(23.1%)
whereas type 6/11 was detected in 2(22.2%) and type 16 or 18 was in 4(44. 4%) among 9 with moderate cervical
dysplasia.

Among 10 with severe cervical dysplasia, type 16 or 18 was detected in 8(80.0%) and type 6/11 was in none.

3. Comparing the positive rate of HPV among patients with cervical cancer according to the clinical stage, HPV
type 16 or 18 was detected in 17(68. 0%) of 25 with stage I, 16(59.2%) of 27 with stage T, 4(50,0%) of 8 with
stage I and 2(66.7%) of 3 with stage IV showing no signifcant correlation between the positive rate of HPV type
16 or 18 and the clinical stage of cervical cancer (P>0.05).

4. Sensitivities of detection of HPV type 16 or 18, prediction score system and combination of two methods
to predict the high risk group of cervical cancer were 61.9, 54.0 and 85, 7% respectively.

Although there was no significant difference in sensitivity between the detection of HPV and the prediction score
system, combination of two methods was significantly higher in sensitivity than that of each method (P<0.01).
Specificity of the detection of HPV, prediction score system and combination of two methods were 86. 9%, 80. 0 and
73. 2% respectively. Although there was no significant difference in specificity between the detection of HPV and the
prediction score system, detection of HPV was significantly higher in specificity than that of combination of two
methods (P<0.01).

5. Genomic DNAs from 58 patients(23 cases from normal cervical lavages, 12 cases from cervical dysplasia
and 23 cases from cervical cancer) which showed strong positive signals to HPV type 16 DNA in Dot blot analysis
were further examined by Southern blot hybridization,

When DNAs were digested with Pst [ restriction enzyme, characteristic fragments of specific HPV type 16(2.8,
1.8, 1.5, 1.1, 0.5, 0.2 kb) were recognized in all cases.

Integration of genomic DNAs of HPV type 16 was observed in 6(26. 1%) of 23 with cervical cancer, 2(16.7%) of 12
with cervical dysplasia and none of 23 with normal cervix

From these results, it might be concluded that early detection of HPV type 16 or 18 in high risk group from
cervical cancer by means of Self sampling device, Dot blot, Southern blot hybridization is not only useful in early
treatment and follow up of patients with HPV infection but also contributory to the reduction of mortality from cervical
cancer by predicting the high risk group from cervical cancer.
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& 1. Prediction score for the risk of cervical cancer

Score
Variable 0 1 2
Marital status Happy Unhappy
Status of pregnancy
Age of first pregnancy 21> 20<
Age of first delivery 21> 20<
No. of delivery 0-4 52
Status of sexual life
Age of first coitus 212> 20<
History of contact bleeding No Yes
History of venereal disease No Yes
Social factors
Socioeconomic condition Middle & high Low
Educational level Middle & high Low
Present residence Urban Rural
Husband’ s factor
Status of phimosis No Yes
History of venereal disease No Yes

Fig. 1

Self sampling device

1. cap 2. introducing tube 3. neck 4. pump 5. media
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I 2. Detection of type—specific Human Papillomaviral DNA in each cervical specimen

DNA hybridization HPV subtype-positive HPV subtype-positive No. of each case
Group 6/11 16 18 subtotal*

Normal 22( 7.8%) 31 7 38(13.6%) 280(100%)

CIN 6(18. 8%) 12 3 15(46. 9%) 32(100%)
Cervical cancer 0( 0.0%) 32 7 39(61. 9%) 63(100%)

Total 28( 7.5%) 75 17 92(24.5%) 375(100%)

* Bartholomew's test for trend
X=74.19, P<0.005
HPV : Human papillomavirus

CIN : Cervical intraepithelial neoplasia
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Fig. 2 Dot blot hybridization to *P-labelled HPV 16 DNA of extracted DNA from

cervical lavages using self sampling device in normal cervix, CIN and

cervical cancer.

A. HPV 16 control DNA B. CIN(N) & cervical cancer(C) C. normal cervix

- | 1 84 P!
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Fig. 3 Dot blot hybridization to *P-labelled HPV 18 DNA of extracted DNA from

cervical lavages using self sampling device in normal cervix, CIN and
cervical cancer.

A. HPV 18 control DNA B, CIN(N) & cervical cancer(C) C. normal cervix
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Fig. 4 Dot blot hybridization to *P-labelled HPV 6/11 DNA of extracted DNA
from cervical lavages using self sampling device in normal cervix and CIN.
A. HPV 6/11 control DNA B. CIN(N) C. normal cervix

£ 3, Detection of type-specific Human Papillomaviral DNA within each pathologic grade of CIN

DNA hybridization

HPV subtype-positive HPV subtype-positive Total
Group 6,/11 16 18 subtotal*
CINI 4(30.7%) 1 3(23.1%) 13(100%)
CINTI 2(22.2%) 1 4(44, 4%) 9(100%)
CIN I 0( 0.0%) 1 8(80. 0%) 10(100%)
Total 6(18.8%) 12 3 15(46.9%) 32(100%)

* Bartholomew’s test for trend
X*=7.38, P<0.01

HPV : Human papillomavirus

CIN : Cervical intraepithelial neoplasia
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T 4. Detection of type-specific Human papillomaviral DNA within each clinicat stage of cervical cancer

DNA hybridization

HPV subtype-positive

No. of each case

Clinical stage 16 18 subtotal*

Stage 1 13 4 17(68. 0%) 25(100%)
Stage 1 14 2 16(59. 2%) 27(100%)
Stage I 3 1 4(50. 0% 8(100%:
Stage IV 0 2(66.7%) 3¢100%)
Total 32 7 39(61.9%) 63(100%)

* Batholomew' s test for trend

X=0.79, P>0.05, Not-significant

HPV : Human papillomavirus

I 5. Three risk groups by prediction score for the risk of cervical cancer in each cervical specimen

Risk groups

Low Moderate Highx No. of each case
Groups
Normal 153 (54. 6%) 71(25. 4%} 56(20. 0%) 280(100%)
CIN 8(25. 0%) 11(34. 4%) 13(40. 6%) 32(100%)
Cervical cancer 8(12.7%) 21(33. 3%) 34(54, 0%) 63(100%)
Total 169 (45. 0%) 103(27. 5%) 103(27. 5%) 375(100%)

* Bathalomew’ s test for trend
X*=33.01, P<0.01

Prediction score of low risk group : 6-9

Prediction score of moderate risk group : 10-13

Prediction score of high risk group : >14

CIN : cervical intraepithelial neoplasia

I 6. Type-specific HPV infection in normal women according to prediction scoring group for the risk of.cervical

cancer _
DNA hybridization HPV subtype—negative HPV subtype-positive Total
Risk group 16 or 18 16 18 subtotal
Low 142(92. 8%) 9 2 110 7.2%) 153(100%)
Moderate 63(88. 7%) 7 1 8(11. 3% 71(100%)
High 37(66. 0%) 15 4 19434, 0%) 56 (100%)
Total 242(86. 4%) 31 7 38(13. 6%) 280(100%)

HPV : Human papillomavirus
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Z 7. Type-specific HPV infection in cervical cancer according to prediction scoring group for the risk of cervical

cancer

INA hybridization HPV subtype-negative HPV subtype-positive Total

sk groups 16 or 18 16 18 subtotal

oW 3(37.5%) 4 1 5(62. 5%) 8(100%)
vioderate 6(28.6%) 13 2 15(71. 4%) 21(100%)
{igh 15(44. 1%) 15 4 19(55. 9%) 34(100%)
Total 24(38.1%) 32 7 39(61.9%) 63(100%)
4PV : Human papillomavirus

I 8. Validity of three procedures to predict the risk of cervical cancer

Procedures Sensitivity (%) Specificity (%)
Detection of HPV 16 or 18 DNA 61.9 86.4

Prediction by scoring system 54.0 80.0

Combined procedures 85.7 73.2

Difference of sensitivity and specificity between each procedures by Z-test

Procedure Sensitivity (%) Specificity (%)
Detection of HPV 16 or 18 DNA

Vs NS NS
Prediction by scoring system
Prediction by scoring system

Vs *k NS
Combined procedures
Detection of HPV 16 or 18 DNA

vs *k *k

Combined procedures

* ; P<(.01
NS : Not-significant
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Fig. 5 Southern blot hybridization to “p-labelled HPV 16 DNA of Pst 1 and
BamHI cleaved DNA from cervical lavage using self sampling device in
normal cervix, CIN and cervical cancer.

A. ®P-labelled HPV 16 DNA of BamHI cleaved DNA
B. #P-labelled HPV 16 DNA of Pst I cleaved DNA
lane 1, 2 : cervical cancer

lane 3 : integrated form of cervical cancer

lane4 :CIN

lane 5 : normal cervical lavages

. HPV 16 specific fragment length

. Lamda DNA/Hind I fragment length
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