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SUMMARY

Objective: To determinate the prevalence of HPV types in patients with cervical cancers in our legion by Real time
PCR and DNA sequence analysis and to make phylogenetic analysis was aimed in this study.

Material and methods: From January to October 2010, cervical swap samples of 77 patients directed to colposcopy were
included in the study. HPV DNA and HPV type 16 were detected by Real Time polymerase chain reaction using the L1 region.
Real Time PCR amplifications of MY09/11 products were done by GP5+/GP6+ primers and Cyanine-5 labeled HPV DNA
and HPV type 16 specific probe. HPV types determinate by GP5+/GP6+. Phylogenetic analysis of sequences was calculated
by Kimura's two parameters method. Statistically analyses were by using Pearson chi-square and odss ratio tests.
Results: Forty seven samples (prevalence; 61%) of total seventy seven cervical samples detected as HPV DNA positive.
While HPV type 16, 52%, HPV type 16+11; 4%, HPV type 16+6; 1% and non-typing HPV DNA 4% of seventy seven
samples determining, 39% of samples observed as negative HPV. Participated in the study population, HPV DNA
positive individuals are among 34-56 years. Most HPV DNA positivity rate of 80.0% was between the ages of 31-
40. 52.2% of HPV DNA positivity between the ages of 41-50 to fall, but again, 83.3% between the ages of 51-60 to
a second peak was determined that increased. 60.0% of 20 ASC-H cases, 63.8% of 36 ASC-US cases, 100% 9 of HSIL
cases and 25.0% of 12 LSIL cases were positive for HPV DNA.

Conclusion: The investigation of the distribution of HPV genotypes in women with cervical cancer and precancerous
lesions in our region is important. Early diagnosis of HPV by using improved technological assays, play a key role

to prevent the turn precancerous lesions into invasive cancers.
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CESITLI SERVIKAL PATOLOJIYE SAHiP KADINLARDA HUMAN
PAPILLOMAVIRUS (HPV) PREVALANSI VE FILOGENETIK ANALIZi

ZET
Amag: Bu ¢alismada, ¢ esitli servikal patolojiye sahip hastalarda ger¢ ek zamanli polimeraz zincir reaksiyonu ve DNA

dizi analizi HPV tiplerinin sikliginin belirlenmesi ve filogenetik analizinin yapimasi amag lanmistir.

Gereg ve yontemler: Calismaya Ocak-Ekim 2010 tarihleri arasinda kolposkopi 6nerilen 77 adet hastaya ait servikal
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stirtintii ornegi dahil edilmistir. HPV DNA ve HPV tip 16 DNA' s1 L1 bolgesi hedef alinarak gerg ek zamanlit PCR ile
belirlenmistir. MY09/ 11 iiriinlerinin amplifikasyonlar: ger¢ ek zamanli PCR ile GP5+/GP6+ primerleri, siyanin-5
isaretli HPV DNA ve HPV tip 16 DNA spesifik problar: kullanilarak yapilmistir. Dizi analizinde GP5+/GP6+

primerleri kullamimistir. Filogenetik analiz, Kimura'nin iki parametre yontemi ile yapilmistir. Istatistiksel analizinde

ise Pearson'nun ki-kare ve odss ratio testlerinden yararlanilmistir.

Sonug: Toplam 77 servikal ornegin 47 (prevalans %61)'si HPV DNA pozitif tespit edildi. yetmis yedi 6rnegin %52'si HPV
16; %4'ii HPV tip 16 ve tip 11; %1'i HPV tip 16 ve tip 6; ve %4"i tiplendirilemeyen HPV DNA belirlenirken, %39'un da
HPV'ye rastlanmadi. Insan papillomavirus pozitif bulunan bireylerin yaslari 34-56 arasinda olup, en fazla pozitiflik %80,0

orant ile 31-40 yaslar arasinda belirlenmistir. Insan papillomavirus pozitifliginin 41-50 yaslart arasinda %52,2'e diistiigii,

ancak 51-60 yaslar arasinda tekrar %83,3'e yiikselerek ikinci bir pik yaptigi goriildii. Ayrica, 20 ASC-H'nin %60,0'mda;
36 ASC-US'un %63,8"inde; 9 HSIL'nin %100%inde ve 12 LSIL'nin %25'inde HPV DNA porzitif olarak belirlend.

Yorum: Hastanemizde serviks kanseri ve prekanseroz lezyonlar: olan kadinlarda HPV genotip dagiliminin arastirilmasi

onemlidir. Gelisen teknolojik yontemler kullamilarak Insan papillomavirusunun erken tanisi, prekanseriz lezyonlarin

invaziv kanser haline doniismesini 6nlemek i¢in anahtar rol oynamaktadir.

Anahtar sozciikler: DNA dizi analizi, filogenetik analiz, ger¢ ek zamanli PCR, insan papillomavirus, serviks kanseri

Tiirk Jinekoloji ve Obstetrik Dernegi Dergisi, (J Turk Soc Obstet Gynecol), 2013; Cilt: 10, Sayi: 3, Sayfa: 151- 9

INTRODUCTION lesions. Genital HPV infection begins as low-grade
lesion and able to continue to cancer(?).
Human papillomavirus (HPV) is accepted as primary To determinate the prevalence of HPV types in patients
etiologic agent of cervical cancer worldwide. HPV can with cervical cancers in our legion by Real time PCR
causes precancerous lesions outside of the genital and DNA sequence analysis and to make phylogenetic
area(l). The human papillomavirus is small and a analysis was aimed in this study.

double-stranded DNA virus that infects the epithelial
cells of skin and mucosa(®). Today, approximately
more than 200 types of HPV have been identified®). MATERIAL AND METHODS

The classification of these types; species origin and

depends on the degree of homology between the viral Patients: Seventy seven patients who were referred
genomes detected by DNA hybridization¥). HPV has to our outpatient clinic of Gazi University Medical
been shown to be responsible not only the cervical Faculty Gynecology and Obstetrics Department
cancer but also the skin and pharyngeal cancers, and between January-October 2010 with an indication of
other malignancies especially vulvar, vaginal, penile Colposcopy were included in this study. Approved by
and anal cancers®®). About 40 HPV types infect the the local ethics committee (Ethics Committee of Gazi
genital mucosal and are categorized according to their University, decision no. 23.02.2009/108) was taken
carcinogenic potential(®). for this study. Addition in the study, from patients
Cervical cancer is the second most common type of participating during the sampling consent was obtained
cancer after breast cancer in the world. Over 500,000 in terms of the study and to be carried out. The
new cases diagnosed each year and 275,000 patients demographic information of patients of taken cervical
die. 80% of the cases observed in developing swab samples in during the colposcopy such as age,
countries(”). According to the data of Ministry of Health number of children, number of pregnancies, smoking,
of the Republic of Turkey; cervical cancer was detected oral contraceptives and intrauterine device (IUD)
623 patients in 1996 and seventh among all women's presented in Table I. Cytological examination of the
cancers. This number was 708 patients in 2002, but samples was performed according to the modified
tenth among all women's cancers declined. The cervical Bethesda system(10),

cancer was ninth with 763 patients in 2003(®). Usually
high grade lesions develop from low-grade lesions.

But some cases directly is observed as high grade
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Table 1: The HPV positivity and use of smoking, oral contraceptives and intrauterine device (IUD) on patients of taken cervical swab samples.

HPYV positivite (n:47) Percent (%) HPYV negative (n:30) Percent (%)
Smoking
Yes (n:25) 15 60.0% 10 40.0%
No (n:52) 32 61.5% 20 38.5%
chi-square:0.23 p=0.6306 OR:0.79 (0.27-2.28)
Oral contraceptives
Yes (n:5) 2 40.0% 3 60.0%
No (72) 45 62.5% 27 37.5%
chi-square:0.31 p=0.5882 OR:0.60 (0.06-4.78)
Intrauterine device
Yes (n:13) 8 61.5% 5 38.5%
No (n:64) 39 61.0% 25 39.0%
chi-square:0.58 p=0.4477 OR:1.60 (0.41-6.41)

Nucleic acid purification and real-time PCR application:
Heliosis() viral DNA extraction kit (Metis
Biotechnology, Turkey) was used in accordance with
manufacturer's recommendations for viral nucleic acid
purification in cervical swap samples. Then the purified
nucleic acid stored in sterile distilled water and at -
86°C. Because the determination of HPV infection and
HPV type 16 infection in cervical swap samples used
a commercial system (Heliosis™ Human papillomavirus
(HPV) LC PCR kit, Metis Biotechnology, Turkey)
based on real time PCR method. The first amplification
of products done by thermal cycler PTC-200 (MJ
Research, USA). LightCycler™ 2.0 (Roche Diagnostics,
Germany) real time PCR was used for second
amplification of products. Analysis results evaluated,
peak between 69.5°C and 78.5°C for HPV type 16,
8042°C peak for other HPV types (Figure 1). This
study was used MY09 (SCGTCCMARRGGAWACTGATC-
N, MY11 (5'-GCMCAGGGWCATAAYAATGG-3"),
GP5 (5-TTTGTTACTGTGGTAGATAC-3") and GP6
(5'-GAAAAATAAACTGTAAATCA-3") primers with
cyanine-5 marked HPV DNA and HPV type 16 DNA

specific probes.

Melting Curves

Figure 1: HPV type 16, other HPV types, positivite and negative

controls.

153

Sequence analysis and Phylogenetic analysis: PCR
products were gel imaging system (UVITEC
Cambridge, England) is displayed, and sequence
analysis identified the best samples. For the determining
the sequences of HPV types, Squencing Big Dye
Terminator Cycle (Applied Biosystems, USA) kit, GPS
+/ GP6 + primers and the ABI Prism® 3100XL Genetic
Analyzer (Applied Biosystems, USA) were used.
Genetic differences between sequences were calculated
by Kimura's two-parameter method (K2P)(1D.
Phylogenetic tree was created with MEGA 4.0.2
program after the calculation of their proximity with
other sequences of sequences.

Statistics: Statistical evaluation, the data are presented
with numbers and percentages. HPV 16 and HPV positivity
between the groups compared the chi-square test.
In addition, OR (95% confidence interval) was
calculated in some statements. Statistical significance
was interpreted at the level of p = 0.05.

RESULTS

As a result of real-time PCR, HPV positivity were
determined at forty seven (61% prevalence) of 77
cervical samples. forty (52%) HPV type 16 and 7 (9%)
mix type of HPV positive samples detected. However,
HPV positivity were not determined at 30 (39%

prevalence) of 77 cervical samples (Figure 2).
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Figure 2: HPV type 16 and other HPV types.

The best samples were selected by electrophoresis for

sequence analysis after PCR (Figure 3).

50 bp

Figure 3: MY09/11 primers and 450 bp L1 gene.

The other types except for the HPV 16 were found by
Real-time PCR. Five of these samples were sequenced.
While the called as GA-22, GA-25, GA-69 and GA-
77 from these samples were observed, a cervical sample
could not be determined. According to DNA sequence
analysis, HPV 16 and HPV 11 types were detected in
GA-22, GA-25, GA-77 HPV 16 and HPV 6 types was
found in GA-69. Given in Figure 4, sequence of one

from samples containing HPV type 11.
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Figure 4: An example of a chromatogram obtained from genetic

analysis apparatus (HPV type 11).
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According to typing results, 52% HPV type 16, 4%
HPV type 16-11, 1% HPV type 16-6 and 1% nontypable

HPV of seventy seven samples were identified.

Positivity HPV
39%

HPV type 16 Positivity

52%

Non-Typing
HPV Positivity

4% HPV type 16+6  HPV type 16+11
Positivity Positivity
1% 4%

Figure 5: Real time PCR results in cervical samples.

The phylogenetic analysis of sequences was used from
Kimura's two parameters (K2P) method. A result of
analysis, the phylogenetic tree has been created
MEGA 4.0.2 software (Figure 4). According to
phylogenetic analysis, GA-22, GA-25 and GA-77 as
HPV type 11; GA-69 as HPV types 6 were determined
(Figure 6).

96 I H. papillomavirus type 11 EU056631
H. papillomavirus type 11 EF626589

H. papillomavirus type 6 GU344763
H. papillomavirus type 6 EU56620
H. papillomavirus type 6 GU344803

H. papillomavirus type 6 GU344800
GA-69
H. papillomavirus type 16 FJ79754

H. papillomavirus type 16 GU344771

66'— H. papillomavirus type 16 GU344764
99 [ H. papillomavirus type 18 EU056638

LEH. papillomavirus type 18 FJ797768
i 61]_p. papillomavirus type 18 GU344774

0.05

Figure 6: Phylogenetic tree of HPV types location. HPV type 11
called as GA-22, GA-25 and GA-77 and HPV types 6 called as GA-

69 type. The scale bar shows the distance between sequences.

According to the use of cigarettes and OKS of patients,
statistically significant difference was not found in
terms of HPV positivity (p> 0.05). However, Looking
of HPV positivity according the use of RIA, RIA users
were found statistically significant (p <0.05). This
situation is interpreted 1.60 times greater on RIA users
of HPV positivity (Table 1).



Phylogenetic analysis and prevalence of human papilloma virus (HPV) in women with several cervical pathologies

Mean age of population participated in the study 45 +
24 and HPV-positive individuals aged between 34-56.
All of the patients that positive for HPV DNA were
over the age of 30. The maximum HPV DNA positivity
determined between the ages of 31-40 with rate of
80.0%. HPV positivity decreased 52.2% between the
ages of 41-50. However, HPV positivity was detected
83.3% again risen to the second peak between the ages
of 51 to 60 (Figure 7).

According to age groups, the difference was statistically
significant for HPV positivity (p <0.05, chi-square:
18.14, p = 0.0011). The difference was due to the lack
of HPV-positive patients between the 21-30 and 61

and over age groups.

Percent

90 r 20.0% 83.3%

80
70
60
50
40
30

21-30 31-40 41-50  51-60 >61

Age groups

I HPV positivity

Figure 7: HPV positivity according to age groups.

HPV positivity is examined according to the number
of children and pregnancy, it is increased together
increased the number of both pregnancy and children.
Especially, HPV positivity were obtained 71.4%, for
those between 2-4 the number of children (number of
live births), and 68.0% for those between 2-4 the
number of pregnancy, 64.5% for those with more than
4 pregnancy (p>0.05). By the numbers of children and
pregnancy were found a statistically significant
difference in terms of HPV positivity

In this study, pathology values of patients who had
colposcopy are investigated and HPV DNA is found
to be positive in 12 (60.0%) of 20 ASC-H cases; 23
(63.8%) of 36 ASC-US cases; 9 (100%) of 9 HSIL
cases and 3 (25.0%) of 12 LSIL. According to pathology
values, a statistically significant difference is found in
terms of HPV positivity (p<0.05). This difference
results from the fact that the whole group consisting
of HSIL cases is HPV positive. In addition, pathological
values of patients are evaluated with HPV types.
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Accordingly; it is detected that among 12 HPV positive
ASC-H cases, 10 are HPV type 16, one is HPV type
16/type 11 and 1 is HPV DNA positive; among 23
HPYV positive ASC-US cases, 23 are HPV type 16
positive; among 9 HPV positive HSIL cases, 7 are
HPV type 16, one is HPV type 16/type 11 and one is
HPV DNA positive; among 3 HPV positive LSIL
cases, one is HPV type 16/type 11, one is HPV type
16/type 6 and oneis HPV DNA positive (Figure 8).

Patients number

Br B HPV 16 (n:40)
HPV 16+11 (n:3)
20 HPV 16+6 (n:1)
HPV + (n:3)
15
10
7
5
11 111
1 1 O J
ASCH (n:12) ASCUS (n:23)  HSL (n:9) LSL (n3)

Figure 8: Positive of HPV types according to the data the pathology

of the patients.

DISCUSSION

Human papillomavirus (HPV) is one of the most
common sexually transmitted infections observed in
sexually active adults and adolescents(11). It is predicted
that especially in developed countries, more than 50%
of sexually active females and males are infected with
HPV in a period of their lives. The infection limits
itself in 90% of HPV- infected women. However, it
develops pre-cancerous or cancerous lesions as a result
of ongoing changes within squamous epithelium for
years in 10% of infected women(12),

As serologic diagnosis methods are not effective for
HPYV detection and as they cannot be cultured yet;
PCR method being one of the molecular based diagnosis
methods is considered to be golden standard today(!3:14).
In this study, real-time PCR method is used. The lesions
that are developing in HPV typing is of importance.
The oncogenic risk of HPV types makes them to be
typed as low and high risk(15). The most common HPV
type in cervical cancer is HPV type 16 with the rate
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of 50-55%; the second most common one is HPV type
18 with the rate of 10-15%(13.10)_ For that reason, this
study focuses on HPV type 16 that is known as a high-
risk HPV type and we think that this type is the primary
reason of cancer and lesions which are highly important
for treatment. Regarding the similar studies in Turkey,
we can see that Yavuzer et al. (2009) revealed HPV
DNA in 35 of 50 cases in their study conducted with
nested PCR. Moreover, according to HPV typing in
that study, it is detected that the most commonly
encountered 3 HPV types are HPV 6/11 (42.9%), HPV
16 (22.9%) and HPV 18 (14.3%) respectively(!7). Altun
et al. (2011) collected 460 cervical cytology from
women aged between 20-68 years. In PCT test with
MY09/11 and GP5+/6+ primers conducted for the
detection of HPV DNA, they found HPV DNA to be
positive in 24 (5.2%) of 460 samples. In addition, they
defined HPV positive samples; HPVpU-1M/pU-2R
and primers; HPVpU-31B/pU-2R as high risk (HR)
and low risk (LR) types respectively. They found that
14 (3%) of 24 women with HPV DNA positive had
positive HR HPV as mono or multiple infection and
10 (2.2%) women had positive LR HPV(8). Sahiner
et al. (2012) included 356 cervical swab samples in
their study conducted to investigate the presence of
HPV DNA in cervical swap samples with two different
methods. In that study, HPV DNA positivity rate is
reported to be 30.9% with at least one of the methods.
That study detected the frequency of HPV type 16 as
33.7%(19). Regarding other studies in the world, we
can see that the data are different. In study conducted
by Dunne et al (2007) in USA between 2003-2001,
HPV frequency of 1921 women aged between 14-59
years was investigated with PGMY 09/11 primers and
real time PCR method. They detected HPV positivity
as 26.8%29). Awadhi et al. (2011) examined 3011
cervical swab samples and they detected HPV DNA
positivity rate to be 2.4% by means of real-time PCR
method. In that study 21 different HPY genotypes
were presented(?l). On the other hand, in the present
study, HPV DNA positivity is investigated in cervical
swap samples of patients with suspected colposcopy
by means of real time PCR method and the positivity
is detected at the rate of 61.0%. In addition, in this
study it is detected that 52% of 47 HPV positive people
have HPV type 16; 4% have HPV type 16+11; 1%
have HPV type 16+6 and 4% have untyped HPV DNA.
In cervical samples, the presence of HPV type 11 and
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HPV type 6 indicates that non-malign HPV types can
take place in cervical region.

When regarding studies that associate HPV prevalence
and risk factors in cervical cancer, it is observed that
the most common issues stated in risk factors are age,
smoking, the use of OKS and RIA. The emphasis is
on age and HPV prevalence mostly and it is reported
that cervical neoplasia mostly occur at the end of the
age of 20s. While carcinoma in situ occurs at the age
of 35s, invasive cancers are frequently seen between
the ages of 55-60(22). Studies reveal that average
diagnosis age of patients with cervical cancer is 51.
There are two peaks in lifetime with human
papillomavirus. The first one occurs around the age of
30-40 and the second one is at the age of 50-60 years.
Studies conducted on many populations detect that
HPV infections are associated with the age(?3). The
infection decreases with increasing age and the reasons
are explained with the low level of exposure to HPV,
limited nature of infection and the resistance resulted
from the repeated infection. In their study conducted
to detect HPV DNA positivity of women diagnosed
with normal and abnormal cervical smear, Batmaz et
al. (2009) detected the positivity was at the lowest
level (12.7%) in the age group of 17-30 and the highest
level (52.4%) in the age group of 31-45 and there is
a fall (34.9%) over the age of 45. In that study, HPV
positivity was found as 19.4% for women with normal
cervical cytology who were in the age group of 17-30;
64.5% for those in the age group of 31-45 and a fall
(16.1%) for those over the age of 45(22). The present
study is compatible with the literature. The first peak
occurs between the age of 34-40 and the second one
occurs between the age of 51-60 and a statistically
significant difference is found in terms of HPV
positivity between age groups (p<0.05). Moreover, in
the present study it is detected that the highest HPV
DNA positivity rate 80.0%) is seen between the age
of 21-40 years. It is detected that HPV positivity falls
to 52.0% between the ages of 41-50; however a second
peak is observed with the increase to 83.3% between
the age of 51-60. Statistical difference between age
groups results from the fact that there is no HPV
positive patient in the age group of 21-30 and over the
age of 61. It is seen that the results of studies conducted
in Turkey to investigate the relationship between age
and HPV are similar; however, there are some

differences in the studies conducted abroad. This is
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mainly because of the fact that sexual mobility varies
in age groups by sociocultural, economic structures
and moral values of the society.

According to the studies of International Agency for
Research on Cancer, to smoke in any period of time
doubles the risk of cancer. The amount of smoking
also increases risk rates. The fact that the high level
lesion diagnosis rates of patients with HPV positive
are 1.9-2.3 times more leads researchers to the
conclusion that smoking is an important factor
especially for persistence(>4). In addition, different
results are found in studies conducted with oral
contraceptives. While some studies found risk, some
reported that there is no significant difference. Some
of the recent publications with wide number of patients
emphasize on the importance of the issue. [ARCH
studies also detected a relationship between the use of
oral contraceptive (OKS) and cervical cancer (OR,
1.47; %95 CI 1.02-2.12). It is detected that the use for
less than 5 years does not increase the risk; however
the use for between 5-9 years increases the risk 2.72
times more (95% CI 1.36-5.46), the use for 10 years
and more increases the risk 4.48 times more (95% CI
2.24-9.36)%_ In another study, it is reported that HPV
DNA positivity and the use of OKS or smoking do not
result in a statistically significant difference(22).

The studies conducted by the International Collaboration
of Epidemiological Studies of Cervical Cancer
(ICESCC) report that as the number of pregnancy
increases, the risk of cervical cancer increases in direct
proportion23). In their study conducted to detect the
presence of HPV in the pregnant, Channa et al. (2012)
used 102 samples and 50% of them comprise the control
group. According to that study, HPV DNA is detected
in the pregnant at the rate of 19.6% and in non-the
pregnant at the rate of 17.6%(26). In their study conducted
to investigate the risk factors related to high risk HPV
in women in the age group of 25-65 via PCR method,
Rachel et al. (2012) detected the high risk HPV
prevalence of 518 women to be 35.9%. In that study
105 of 298 pregnant women had HPV positive and 42
women was detected to have high risk HPV. 81 of 2210
non pregnant women had HPV positivity and 35 women
had high risk HPV(27), In the present study, an increase
in HPV positivity rate is detected with the increase in
number of both child pregnancy. It is found that the
positivity rate of those with 2-4 children is 71.4% and
those with 2-4 pregnancy is 68.0%. The positivity rate
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for those who have more than 4 pregnancy is 64.5%.
There is no statistically significant difference is found
for HPV positivity by the number of children and
pregnancy (p>0.05). The data of this study is compatible
with literature and a directly proportional relationship
is found between pregnancy number and prevalence of
HPV infection.

HPV infection in genital system may start with a low-
grade lesion and reach cancer(?®). Ergiinay et al. (2007)
conducted their study on 35 patients (ASC-US of 14,
ASC-H of 3, LSIL of 7, HSIL of 5, LSIL + suspected
HSIL of 4, AGUS of 1 and atypical cells of 1 could
not be diagnosed) and detected HPV DNA at the rate
of 80% (28 patients). High risk HPV types (16, 18,
31, 33, 45, 56 and 59) are detected in 22 of them29).
Batmaz et al. (2009), detected HPV positivity rates as
34.9% in ASCUS, as 66.6% in ASC-H and 31.2% in
LSIL(2), Castle et al. (2006) reported that HPV type
16 is a factor; ASCUS or LSIL lesions have risk to
turn into CIN III or cancer within 2 years and this risk
is 5 times more compared to other types except for
HOV type 16630, Studies conducted by ICESCC (2006)
reported HPV positivity rate as 35.4% for abnormal
cytological results and this rate was 44.3% for normal
cytological results. Moreover, in that study HPV
positivity was reported to be 63% in ASCUS and 86%
in ASC-H®25). In the present study, swap sample of
patients are examined cytologically and HPV DNA is
found to be positive in 12 /60.0%) of 20 ASC-H cases;
in 23 (63.8%) of 36 ASC-US cases; in 9 (100%) of 9
HSIL cases and in 3 (25.0%) of 12 LSIL cases.
According to the data, a statistically significant
difference is found for HPV positivity (p<0.05). This
difference results from the fact that the whole group
including HSIL cases was HPV positive.

In conclusion, HPV diagnosis which is regarded as a
major factor in cervical cancer ethiology is of great
importance today. Cervical cancer differs from other
cancer types as it is "preventable" cancer type. For that
reason, scanning, early diagnosis and treatment is
important for HPV related infections. Within the light
of all of the data obtained from this study, it is very
important to guide and follow patients who are detected
to have positivity by means of real-time PCR method

in a certain algorithm.
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