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Summary

The purpose of this study was to determine the existence, and viral load of human papilloma virus (HPV) subtypes 16 and 18 in
paraffinized cervical intraepithelial neoplasia (CIN) samples by real-time polymerase chain reaction (RT-PCR). Overall 94 women
were included. Of these patients 47 (50%) had CIN 1, 27 (28.8%) had CIN II, and 20 (21.2%) had CIN III. HPV positivity for these
three groups were 4.2%, 14.8% and 45%, respectively. HPV positivity in CIN III patients was significantly higher than CIN T (OR
=18.41, 95% CI 3.00-145.73; p < 0.001), and CIN II patients (OR = 4.70, 95% CI 1.00-23.76; p = 0.05). The difference between
CIN I and II was not significant (p = 0.18). Viral loads were 10%, and 10* copy/ml for two CIN I patients; 102, 10°, and 10’ for three
CIN II patients; and 102, 10°, 10%, 10, 10°, 10°, and 10° copy/ml for eight patients with CIN IIL. Viral load of the remaining one
patient could not be assessed. No significant variance was noted among the groups with respect to viral load (p = 0.73). RT-PCR
had important advantages of detecting, typing, and quantifying at the same time. Although HPV positivity was increased signifi-

cantly by the degree of lesions, this relation was not observed for viral load.
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Introduction

Although the incidence of cervical carcinoma has been
decreasing in developed countries, it is still a big problem
for rest of the world. Cytologic screening programs to
detect cervical intraepithelial neoplasia (CIN) have led to
reductions in morbidity and mortality from cervical
cancer [1]. Meta-analyses have shown that the sensitivity
of a cytology smear is low (30-87%) in contrast to its
specificity of 86 to 100% for high-grade (CIN II or III)
cervical lesions [2]. Human papilloma virus (HPV) infec-
tion is frequently detected in CIN and invasive cervical
carcinoma [3]. It is estimated that > 90% of cervical
squamous cell carcinomas, and > 50% of adenocarcino-
mas contain HPV DNA (4). Certain subtypes of HPV,
such as HPV-16 and HPV-18 are most commonly associ-
ated with cervical carcinoma. Oncogenic HPVs carry the
transforming E6 and E7 genes. These genes are necessary
and sufficient for malignant transformation and immor-
talization of cervical epithelial cells [3, 5]. The detection
of specific human papillomavirus E6 and E7 oncogene
transcripts may be a sensitive indicator of direct involve-
ment of viral oncogenes in the development of cervical
neoplasia and carcinoma [6].

All patients with HPV infection do not develop cervi-
cal dysplasia. Viral load has been demonstrated to be an
important factor to estimate who will have cervical
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intraepithelial neolasia [7-9]. Also some authors reported
that viral load increases with the grade of CIN [9-12].
Viral load assessments have been performed by using
many different techniques before the popularization of
real-time polymerase chain reaction (RT-PCR), which
has an additional advantages of detection, typing, and
quantitation at the same time. Besides the fresh samples,
also paraffin-embedded specimens have been analyzed
[13]. The goal of this study was to evaluate the existence
and viral loads of HPV 16 and 18 in paraffinized CIN
tissue, and to investigate the possible relation with the
severity of CIN by using RT-PCR.

Materials and Methods

The patients who were treated for CIN at Gazi University
Hospital were evaluated retrospectively, and paraftin-embedded
biopsy specimens were reviewed by co-author pathologists
using the classification system of the World Health Organiza-
tion.

DNA extraction: Paraffin-embedded cervical tissue sections
were deparaffinized by a xylen method in our molecular micro-
biology laboratory. Specimens were digested in a buffer con-
taining 20 mg/ml proteinase K (20mM (NH,),SO,, 75mM Tris
HCI [pH 8,8] 0.1% Tween 20) at 55°C for three hours followed
by ten minutes at 95°C. DNA isolation was performed by
phenol-chloroform extraction and ethanol precipitation. DNA
was then suspended in sterile distilled water and stored at -86°C
until amplification.

DNA amplification: DNA was amplified by using consensus
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MY 09 and MY11 (5’-CGTCCMARRGGAWACTGATC-3),
(5’-CMCAGGGWCATAAYAATGG-3") (Tib Mol-biol,
Germany) primers from the L1 region. A negative control and
Caski cell DNA as a positive control were used during amplifi-
cation. Amplification reaction was performed in a total volume
of 50 ml including 45 ul of amplification mixture and 5 pl of
extracted DNA. The amplification mixture contained 100 pmol
of each consensus primer, 100 uM of each dNTP (dATP, dCTP,
dGTP ve dTTP) and 1 unite of Taq DNA polymerase (DNA mp
Itd., Hants, UK) in a buffer of 4 mM MgCl12, 50 mM KCI2,
10mM Tris HCI1 (pH 9). Amplification was performed in a MJ
Research thermalcycler SVt 6 vice. The mixture was first
denaturated at 94°C for 5 min. Then 35 cycles including 20 sec
at 94°, 45 sec at 55° and one minute at 72°C were performed,
and at the end of the last cycle 7 min at 72°C was performed.
PCR products were analyzed by electrophoresis through 1.5%
agarose gel, and then 450 bp bands for HPV were visualized by
UV light after ethidium bromide staining.

HPYV genotyping and quantification: MYO9 and MY 14
primer set (5’-CGTCCMARRGGAWACTGATC-3" and
5’CATACACCTCCAGCACCTAA-3’) for HPV type 16, and
MY11l and WD74 primary sets (5’-CMCAGGGW-
CATAAYAATGG-3’ and 5’GGATGCTGCACCGGCTGA) for
HPV type 18 were used for positive samples. PCR amplifica-
tion was performed in a light cycler 2.0 (Roche, Germany) real-
time PCR device with a 10 pl total volume containing 2 ul of
PCR positive samples, 1 pl of LC DNA Syber Green Master
mix, 5SmM MgCl,, and HPV type 16 primer mix. The same pro-
cedure was performed by adding HPV type 18 primer mix.
Forty-five cycles of amplification were performed and the
results were determined at 530 nm; 10°-10* copy/ml standards
were used for positive samples, and the quantification of the
positive samples were detected according to these standards
once again by using a RT-PCR device.

Statistical analyses were performed using the SPSS computer
program package (version 11.5 for Windows). Frequency tables
were analyzed by the chi-square test, and Fisher exact test for
the significance between the categorical variables. Odd ratios
(OR) and the 95% confidence intervals (CI) were calculated
where appropriate by the use of accurate methods. Continuous
variables between the groups were analyzed by Kruskal-Wallis
variance analysis. Statistical significance was set at p = 0.05.

Results

The cohort consisted of 94 women who were subjected
to conization with the diagnosis of CIN. The mean age at
the time of diagnosis was 47.15 + 8.48 years (age range,
28 to 65 years). Of these patients 47 (50%) had CIN 1, 27
(28.8%) had CIN II, and 20 (21.2%) had CIN III disease.

HPV DNA was detected in 15.9% (15/94) of the
women. Of the patients classified as CIN I, two had HPV
type 16 (4.2%). In the CIN II group, two had HPV type
16 (7.4%), and one had HPV type 18 (3.7%). Type of
HPV could not be determined by RT-PCR in one sample
with CIN II (3.7%). In patients with CIN III, five had
HPV type 16 (25%), and three had HPV type 18 (15%).
Again, type of HPV could not be assessed for one patient
(5%). In addition, the HPV DNA in one sample was
missed by RT-PCR. The upword rate of HPV positivity
parallel to the degree of CIN was found to be statistically
significant (p = 0.006, Table 1). HPV positivity in CIN III
patients was significantly higher than CIN I (OR = 18.41,

Table 1.— Human papilloma virus (HPV) positivity with
respect to degree of cervical intraepithelial neoplasia (CIN).

Type of HPV CINT (n = 47) CINTI (n = 27) CIN TIT (n = 20)
HPV type 16 2 (4.2%) 2 (7.4%) 5 (25%)
HPV type 18 - 1 (3.7%) 3 (15%)
HPV type undetermined - 1 (3.7%) 1 (5%)
Total HPV positivity 2 (4.2%) 4 (14.8%) 9 (45%)

p = 0.006.

95% CI3.00-145.73; p < 0.001), and CIN II patients (OR
= 4.70, 95% CI 1.00-23.76; p = 0.05). The difference
between CIN II and I did not reach a significant value
(OR =391, 95% CI 0.55-33.66; p = 0.18).

Viral loads were recorded as copy/ml. During this
process 10°-10% copy/ml standards were used. Table 2
summarizes the results of viral load in the three patient
categories. Of the patients classified as CIN I, viral loads
for two patients with HPV type 16 were 10* and 10*
copy/ml, respectively. In two CIN II patients with HPV
type 16, viral loads were 10> and 10° copy/ml, respec-
tively. Whereas, viral load for one patient with HPV type
18 was 10° copy/ml. In patients with CIN III, viral loads
were 107, 10°% 104 10°, and 10° copy/ml for five patients
with HPV type 16; and 10* and 10° copy/ml for two
patients with HPV type 18. For the remaining one patient
with HPV type 18 viral load could not be assessed. Viral
load did not vary significantly among the three groups (p
=0.73).

Table 2. — Viral loads of patients with respect to degree of
cervical intraepithelial neoplasia (CIN).

Viral load (copy/ml)

Type of HPV CINI CINTI CIN 11l
HPV type 16 10°, 10* 10%, 10° 10°, 10°, 104, 10> 10°
HPV type 18 - 10° 104, 10¢, X®

“For one patient viral load could not be determined.

Discussion

Since there is a long premalignant stage of cervical
cancer, detection and effective treatment of those women
with preinvasive diseases significantly decrease the rate
of invasive cancer. HPV is considered to be a main cause
of CIN and cervical cancer [14]. By the advent of new
techniques, today more than 100 different HPV types
have been identified, and classified as low, intermediate
or high risk according to the potential to induce malig-
nant transformation [4, 15, 16]. Many different methods
have been developed to detect virus, to quantify load, and
to identify the cellular changes [17-19]. Besides the
detection of existence of HPV, quantification has also
gained significant popularity. The previously published
series generally used conventional PCR-based tech-
niques. Zerbini et al. evaluated 176 cytological speci-
mens of different cervical lesions to show the distribution
and viral load of most prevalent high-risk HPVs by PCR-
ELISA [20]. In their population HPV 16 was positive in
57.6% of the samples. Only HPV 16 load was found to
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be associated with the severity of cervical disease. Swan
et al. also showed that only the amount of HPV 16 DNA
differed significantly among the tested high-risk HPV
types 16, 18, 31, and 45 [21]. Hernandez et al. analyzed
182 patients with diagnoses of CIN I-III by using the
Hybrid Capture 2 (HC2) test to detect HPV DNA and
light measurements for viral load [12]. A total of 79.4%
of patients with CIN I, and 93.7% of CIN II-III were pos-
itive for HPV DNA, and CIN II-III had the highest asso-
ciation with viral load (OR = 365.8, 95% CI 94.7-1412).
In addition median viral load increased significantly by
CIN lesion grade (p < 0.001). Sun et al. [22] reported a
median 1.42 and 11.87 relative light unit (RLU) ratio,
respectively, for 19 LSIL and 32 HSIL/SCC patients with
a significant variance (OR = 35, 95% CI 4.2-294.5). Abba
et al. [23] included 73 LGSIL and 74 HGSIL samples to
show viral load with a low stringency PCR method, and
reported that the HGSIL group had significantly higher
values of viral load than LGSIL patients (OR = 3.10, 95%
CI 1.54-6.23).

Besides the series only detecting HPV positivity, some
authors have questioned the further impact of previous
viral load on the development of CIN. Ylitalo et al. eval-
uated HPV 16 load of 2,081 smears of 478 patients with
carcinoma in situ by using quantitative PCR assay, and
reported that women with a high viral load had 30 times
more risk than HPV 16 negative women more than a
decade before diagnosis [24]. In a large longitudinal
French cohort study 781 patients with normal, ASCUS or
LGSIL cytology were followed by six-month intervals
for a median period of 22 months [9]. Progression to CIN
II-III or cancer was only seen in patients with persistent
high-risk HPV infection, and the risk was increased with
initial high viral loads. Therefore, they suggested to use
high viral load as a short-term marker of progression
toward precancerous lesions. By the popularization of
RT-PCR, similar series were also published. In their
prospective study including 125 patients, Van Duin et al.
demonstrated that in women with normal cytology, an
incresed HPV 16 load quantified by RT-PCR was related
to the increased risk of developing a CIN lesion [25].
Moberg et al. analyzed 2,747 archival Pap smears of 457
patients with carcinoma in situ to assess the viral load of
ten different types of HPV [26]. Viral load was predictive
of future risk of CIS, and the highest relation was
reported for HPV 16 with an OR of 36.9. In a compara-
tive study, Gravitt et al. reported that in the presence of
multiple coinfections HC2 overestimated type-specific
viral load, and it was suggested that this may be the
explanation of controversial results obtained in some
case-control studies [27]. In the current study HPV 16
and 18 were tested for positivity in different degrees of
CIN. HPV positivity in CIN III patients was significantly
higher than CIN I (OR = 18.41), and CIN II patients (OR
= 4.70). The difference between CIN II and I did not
reach to a significant value. Interestingly, the positivity
rate especially for CIN I and II lesions were extremely
lower than the value reported in the literature. Our micro-
biology laboratory has a lot of experience with the RT-

PCR technique, therefore we thought that the usage of
formalin-fixed paraffin-embedded samples precluded
obtaining higher results. Some other authors have also
mentioned the underestimation of HPV prevalence in
paraffin-embedded samples. A detailed study comparing
the RT-PCR and conventional PCR in archival cervical
cancer tissue showed that these two techniques had
similar detection rates [13]. Strikingly they observed an
inhibitory effect of formalin fixation and paraffin embed-
ding on the evaluation of viral load. Additionally, we did
not find significant variance in viral loads of the three
grades of CIN. Although it has been reported to be
increased with the degree of disease as mentioned in the
series discussed above, some investigators did not
observe this relation. Lorincz et al. followed 20,810
women for ten years after measuring viral load at enroll-
ment [28]. By HC2 testing of cervicovaginal lavages, it
was reported that presence of HPV was strongly corre-
lated with risk of CIN III but no association with viral
load was observed.

In summary, this is the first study evaluating the Turkish
population with regard to viral load of cervical intraep-
ithelial neoplasia. Although HPV positivity was increased
significantly by the degree of lesions, this relation was not
observed for viral load. RT-PCR had important advantages
of detecting, typing, and quantifying at the same time. By
the publication of further series we will have more infor-
mation about the advantageous and disadvantageous char-
acteristics of this relatively new method.
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