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Summary. - Gynaecological smears from the endo- and ectocervix
of women with and without cytological and colposcopic abnormali-
ties of the epithelium were investigated for human papillomavirus
(HPV) types 6, 11, 16, and 18 by filter in situ hybridization (FISH).
The data were compared with cytological, colposcopic, and histolo-
gical findings. Of the 266 gynaecological smears, HPV DNA was
detected in 84 (32 %); of 101 cytologically and colposcopically HPV
negative cases, HPV DNA was found in 10 %. Of 56 women, cytolo-
gically and colposcopically positive for HPV infection, HPV DNA
was detected in 68 %. The sensitivity of the method was controlled
by comparing the results of FISH with those of Southern-blot
analysis of five cervical tumour biopsies. The data presented
demonstrate the necessity of FISH for identification of the HPV
type that might be of prognostic value in cervical pathology. Cytolo-
gical and colposcopic positivity is a reliable sign in about 70 % of the
cases where HPV infection was proved by FISH.
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Introduction

Available data inplicated human papillomaviruses (HPVs) as aetiological
agents of genital cancer (zur Hausen, 1986; Broker and Botchan, 1985; Pfister,
1987). HPV DNA of specific types have been identified by techniques of mole-
cular hybridization. Types 16, 18, 31;33, and 35 have been found in all grades of
cervical intraepithelial neoplasia (CIN I-III) as well as in invasive cervical
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cancer, whereas HPV 6 and 11 were identified predominantly in condylom
accuminata (Diirst et al., 1983; Boshart et al., 1984; Lorincz et al., 1986; Giss
mann and Schneider, 1986). It has been demonstrated that HPV infection wit]
types 16 and 18 represents an increased risk for a mild cervical dysplasia t«
progress through CIN into carcinoma in situ (CIS) and to invasive cancer. Thi
risk is relatively low when associated with types 6 or 11 (Diirst et al,, 1985
Campion et al., 1986; Syrjinen et al., 1986).

In benign lesions and in CIN the viral DNA persists mostly extrachromoso
mally; it may be integrated into the host cell genomes in invasive cancers and is
tumour derived cell lines (Diirst er al., 1985; Schwarz et al., 1986; Mincheva ¢
al., 1987). In most cervical lesions a few cells containing high number of HPY
DNA copies can easily be detected as spots by DNA hybridization (Wagner e
al., 1984). There are various procedures for detecting HPV DNA sequences i)
clinical specimens (scrapes or smears) (Gissmann ef al., 1987), from whicl
FISH is one of the widely used assays (Wagner et al., 1984). However, FISH i
expensive and a special training is necessary before being routinelly used. Th
commercially available hybridization kits for determining HPV types are use:
mainly for research purposes. In many laboratories cytological, colposcopic
and histological criteria are still used for screening of HPV infection.

Here we report data for the presence of HPV DNA in gynaecological swab
from patients with or without cytological or colposcopic features associates
with HPV infection. The samples were hybridized with **S-or **P-labelled HP\
DNAs of the most commonly detected types - HPV 6, 11, 16, and 18 in th
female population screened for the presence of HPV DNA. This allowed us no
only to screen for presence of HPV DNA in the cervical smears but also to tes
the reliability of the cytological and colposcopic criteria for HPV infection iz
comparison with the hybridization results in the same sample.

Materials and Methods

Patients. Two hundred and sixtysix smears from ecto- and endocervix were collected from 22
women aged from 15 to 64 years (mean age 27) attending the Institute of Obstetrics and Gynaeco
logy of Medical Academy in Sofia for several reasons: previous positive cytology, obvious cervica
lesions, vaginal discharges, sterility, ovarian disfunction, early pregnancy.

Colposcopy. When colposcopy was performed for diagnosis of HPV infection account was take:
of the following: exophite lesions are obvious; flat and inverted lesions have characteristic colpos
copic patterns in 20 % of the cases - the presence of micropapillar projections in the atypical zone
characteristic vascular patterns, hyperkeratous mosaicism or so-called satellite lesions. Th
common satellite lesions are: cervicitis et colpitis condylomatosa, vestibulitis papillomatosa an
condylomata on the vagina and vulva. Colposcopically conducted biopsies were taken an
examined. «

Cytology. Two specimens were collected by rotating a cotton tipped swab in the endo- and ecto
cervix or from other colposcopically abnormal areas of the genital tract. One sample was taken fo
conventional cytology. The cells were fixed in 97 % ethanol and stained routinely with haematoxi
lin-eosin. Cytological evidence for HPV infection was based on the presence of three celluia
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CIS. HPV DNA oftype 11 alone was also detected in the CIN I-Il and in colpos-
copically suspected groups of patients as well as in the women with condylo-
mata accuminata. The results for the presence of HPV DNA in the different
groups of patients against these of the control group showed statistically signi-
ficant differences (p < 0.001). The rates of HPV DNA detection as related to
the colposcopically suspected lesions are shown in Table 2. The highest inci-
dence of HPV DNA was found in women with spinocellular cervical papilloma.

Comparison of cytological and colposcopic findings and HPV detection by
FISH is demonstrated in Table 3. Of the 56 specimens, cytologically and
colposcopically positive for HPV infection, HPV DNA was detected in 68 %. In
the specimens not exhibiting cytological and colposcopical features of HPV
infection, HPV DNA was found in 10 % samples. HPV 11 was found in one
case, but types 16 and 18 were found in six; three of the specimens were posi-
tive for both DNA probes. Of the 81 histologically evaluated cases HPV DNA
was found in 38 (47%); HPV DNA of types 16/18 was observed in 24 (63%) of
the specimens but type 11 was detected in three. Eleven specimens were posi-
tive for both HPV DNA probes. Of the seven specimens of pregnant patients
five were positive for HPV 16/18 but were cytologically negative for changes
suggestive for HPV infection. HPV type 11 was found in one of them. In
afollow up examination, after delivery, three of the positive women were nega-

Table 2. Correlation between colposcopic criteria for HPV infection and HPV DNA detected by

FISH

Colposcopically Number  With HPV Distribution of HPV types

: "
suspected lesions of smears DNA /11 16/18  6/11+16/18
Spinocellular papilloma .
of the cervix “31 7 (30 %) 2 2 3
Mosaicism 9 2(9%) - 2 -
Leukoplakia 9 2(9%) 1 1 -
Punctation 2 1(4%) - - 1
White epithelium 3 3 (13 %) 1 2 -
Ectopia with atypical
zone of transformation 32 6 (26 %) 1 2 3
Vestibulitis )
Papillomathosis 3 1(4%) - - 1
Colpitis 1 1(4%) - - 1
Total 90 23

* To the group of ,,Colposcopically suspected lesions” we included also two patients with multi-
focal lesions (vestibulitis, ectopia, and spinocellular cervical papilloma were present simulta-
neously), one of them - HPV 6/11 (+) and the other - HPV (+) for 6/11 and 16/18; here were
included one patient with adenomatheous polyp (HPV negative) and one with papillomathosis
vaginae (HPV positive for 16/18); ’
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Table 3. Comparison of cytological and colposcopic findings and HPV detection by FISH

Criteria for HPV infection Total number HPV DNA (+)
Cytology and colposcopy - positive 56 38 (68 %)
Cytology - negative

Colposcopy - positive 98 ’ 36 (37 %)
Cytology - positive

Colposcopy - negative 11 3Q7%)
Cytology and colposcopy ~ negative 101 10 (10 %)

tive for the presence of HPV DNA at the second test.

The reproducibility of FISH was controlled as performed by Schneider et al.
(1985) by second examination of the cervical smears from the same women
after an interval of one week to three months and by parallel analysis of DNA
from cervical carcinoma biopsies. In our investigation three of five women
were positive for HPV DNA 16/18 and were tested by FISH two times within
a period of six months; three other patients (one of them positive for both HPV
11 and 16/18) were investigated three times within a period of three months.
There was no change in the cytologic diagnosis as well as in HPV DNA typing
of the examined cases with only one exception (a woman who was negative for
HPV DNA at the first test but positive for HPV 16/18 at the second).

The results of Southern blot hybridization in all cases did not differ from the
data of the FISH of the same specimens. In three cases the cells were collected
in a post DTC period. The results of FISH were as follows: one of the women
diagnosed CIN III, after DTC was cytologically negative but positive for HPV
DNA of types 16/18; the second patient with spinocellular cervical papilloma
showed no cytological changes after treatment but was positive for HPV 16/18;
the third woman (diathermocoagulated because of a papillomathosis) was
negative by all criteria for HPV infection. One patient, examined after laparo-
hysterectomy because of CIN III was cytologically negative but positive for the
presence of DNA HPV types 16/18.

Discussion
Our results indicate that HPV DNA of types 16 and 18 are frequently detec-

table in genital lesions of different severity as well as in cervical smears, cytolo-
gically and colposcopically negative for HPV infection. We confirmed initial
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in a particular lesion that might be of prognostic value. This cannot be achieved
by routine cytological, histological, and colposcopic evaluation alone, even by
an extended colposcopy.
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