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Abstract

Background: Persistent infection with high-risk (HR) Human Papilloma Virus (HPV) genotypes has been shown
to play a significant role in the development of cervical intraepithelial neoplasia (CIN) and CC (cervical cancer). The
present study aimed to determine the distribution and quantification of viral load of HPV genotypes in numerous genital
samples obtained from women undergoing routine gynaecological care in different regions of Turkey. Methods: HPV
typing was done by HPV QUANT-21 Quantitative RT-PCR Kit®, which is intended for the specific identification and
quantification of low-risk (HPV 6, 11, 44) and high-risk (HPV 16, 18, 26, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59,
60, 68, 73, 82) from female subjects in Turkey. Results: From the total of 5,975 samples, 2,777 were positive for at
least one HPV genotype, with an overall frequency of 46.4%. 1695 patients were positive for only one or more LR-
HPV genotypes (61%) and 812 patients were positive for one or more HR-HPV genotypes (29%). The frequency of
LR-HPV genotypes was 31.4%, while the frequency of HR-HPV genotypes was 118.8%. Our tecnology had a positive
advantage to calculate the concentration of each genotypes. Although genotype 52 ranked fifth in frequency, it showed
the highest mean concentration, with a value of 5.38 log (copies/sample). Conclusion: The presence and genotype of
viruses before HPV vaccination have also gained importance. The data obtained would provide guidance for prevention
strategies, mainly of vaccination. We decided to add a new estimate to the effectiveness of currently available HPV
vaccines and the development of screening programs to prevent and decrease the incidence of CC in Turkey. Further
studies would be planned to measure and define the high infection level that can lead to the development of cervical
neoplasia. Using this tecnology could give us a clinical desicion to degree the cytological changes.
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Introduction

Cervical cancer (CC) is the 12th most common cancer
among women worldwide, with an estimated 604,127
new cases and 341,831 deaths in 2020 (Sung et al., 2021).
About 2,532 new CC cases are diagnosed annually in
Turkey (estimations for 2020). Also, CC ranks as the 12"
leading cause of female cancer and the Sth most common
female cancer in women aged 15 to 44 years, in Turkey
(Ferlay et al., 2020). Approximately, 75-80% of CC cases
are seen in developing countries where efficient cervical
screening is insufficient (Parkin et al., 2005). Early
diagnosis of precancerous lesions is important because
the progression to invasive neoplasia takes as long as
15-20 years giving enough time for treatment (Munger
et al., 2004).

Persistent infection with various Human Papilloma
Virus (HPV) genotypes has been shown to play a
significant role in the development of high-risk (HR) and
low-risk (LR) cervical intraepithelial neoplasia (CIN) and
CC (Zur Hausen, 2002; Bosch et al., 2002, Koutsky et
al., 1992). To date, more than 220 HPV genotypes have
been described (Bzhalava et al., 2015), of which at least
40 genotypes infect the female genital tract (Bosh et al.,
1995; Clifford et al., 2003). Although this virus is present
in more than 90% of CC cases, only a small proportion
(1%) of infected women develop cancer (Haverkos, 2005).
According to the International Agency for Research
in Cancer (IARC) and the World Health Organization
(WHO), 12 HPV genotypes, namely 16, 18,31, 33, 35, 39,
45,51, 52, 56, 58, and 59, are considered high-risk HPV
genotypes and belong to the group I of human biologic
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carcinogens that are found in 99.7% of precancerous
squamous intraepithelial lesions (Bosch et al., 1995). HPV
68 is classified as probably carcinogenic (Group 2A) and
genotypes 26, 30, 34, 53, 66, 67, 69, 70, 73, 82, 85, and
97 are classified as possibly carcinogenic (Group 2B)
(Annunziata et al., 2018). Human Papilloma Virus (HPV)
is also divided into two groups according to its neoplastic
potential. HPV 6 and 11, in particular, are referred to as
LR-HPV genotypes, whereas HPV 16 and HPV 18 are
referred to as “high risk” HR-HPV genotypes those that
detected in 55% and 18% of all CC cases, respectively
(Munoz et al., 2003).

Moreover, the prevalence and genotypic distribution
of HPV infections vary greatly between populations; for
example, HPV 31 and 33 are more prevalent in Europe
and the United States, while genotypes 35 and 45 are
more frequent in Africa and 52 and 58 in Asia (De Sanjose
et al., 2010). In previous studies on HPV epidemiology
in Turkey, many authors have identified a number of
genotypes that were not only HPV 16 and 18 (Cilingir
et al., 2013; Colakoglu et al., 2017; Duran et al., 2017).

Regional data on the prevalence and genotypic
distribution of HPV are essential for estimating the impact
of vaccines on CC and screening programmes. Because
there is a causal relationship between HPV and CC and
HPV immunity is genotype specific, determining LR- and
HR-HPV prevalence in different geographic areas is
critical. As the frequency of genotypes other than HPV
16 and 18 was still not clear in Turkey, the present study
aimed to determine the relative frequency and distribution
of HPV genotypes in numerous genital samples obtained
from women undergoing routine gynaecological care in
different regions of Turkey. Also, quantification of viral
genome was a critical value to make a critical desicion.

Materials and Methods

Cervical sample collection

Our study consisted of an unknown open population,
and the collection of the samples was conducted from
January 2021 to May 2022. Open-population samples were
obtained from women seeking routine gynaecologic care at
several special healthcare centers or government hospitals
and sent to a special laboratory as ordered to analyse
HPV genotyping from all over the country. We have no
detailed information about the patient examinations or
findings that all samples were included in the data except
cases with insufficient data (without age) or poor DNA
quality or quantity were excluded. A total of 5975 genital
brushings were obtained according to medical indication,
from women aged in the range of 14-85 years old (years)
(median 34 years) and consecutively enrolled in the study.

Cervical samples were collected during a
gynaecological examination. The sampling using a
device for self-sampling is carried out in accordance
with the instructions for use of special sterile disposable
urogenital swabs. Before the sampling procedure, it is
necessary to remove the mucus with a cotton tampon and,
then, treat the cervix with a sterile physiological solution.
The sampling swab is inserted into the cervical canal to a
depth of 0.5-1.5 cm. Contact of the swab with the walls
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of the vagina should be excluded.

Procedural limitations: local application of medicine,
vaginal ultrasound less than 24 hours before the procedure.
Women must not perform hygiene procedures or syringing
prior to the sampling procedure.

Transportation and Storage of the Samples

In the case of usage of transport media biological
material samples were transported and stored according to
the instructions for the transport medium used intended for
subsequent sample analysis by PCR. Daily, samples were
transferred to the microbiology laboratory in STOR-F
transport medium (DNA-Tecnology, Russia). Samples
should be stored at temperatures ranging from 2 to 4°C for
no more than 24 hours. When it was impossible to deliver
the material in the laboratory during the day, a one-time
freezing of the material stored at temperatures of minus
20°C for one month was allowed.

DNA Extraction

DNA extraction was performed following the
methodology recommended by the manufacturer using a
commercial kit (Prep-NA Plus, DNA-Tecnology, Russia).

HPYV Genotype Detection and Quantification

Open-population samples were analysed by a
device named DTlite real-time PCR (DNA-Technology,
Russia). HPV genotyping was done by HPV QUANT-21
Quantitative REAL-TIME PCR Kit® (DNA-Tecnology,
Russia), which is intended for the specific identification
and quantification of low-risk (HPV 6, 11, 44) and high-
risk (HPV 16, 18, 26,31, 33, 35, 39,45, 51, 52, 53, 56, 58,
59, 66, 68, 73, 82) with regard to their oncogenic properties
of HPV. In the samples containing HPV DNA (specific
product), the absolute quantity of this virus type was was
given as log (copies/sample) (the degree of concentration
common logarithm, number of copies of the HPV DNA
per sample).

Ethic Committe

There was no need to obtain informed consent from
participants as the data was retrieved from daily HPV
genotyping routines. All samples were analysed in a
special reference laboratory, named Special Gelisim
Laboratories, located in Istanbul, Turkey. Prior to data
collection, the laboratory requested a written confirmation
report confirming that all participant data was handled
confidentially. This study was approved by the Ethics and
Research Committees of Nisantasi University, School of
Medicine.

Statistical Analysis

Data was analysed using IBM SPSS Statistics
version 22.0 software (IBM Corp., Armonk, NY). Where
applicable, data were expressed as median (interquartile
range, IQR) and mean (standard deviation). Comparisons
between groups were performed using the chi-square test
or Fisher’s exact test. A statistically significant p-value of
0.05 was considered (two-tailed test).



Results

A total of 5,975 female subjects seeking routine
gynaecologic care at the family planning and
gynaecological clinics of different hospitals in Turkey
were recruited. From the total samples, 2,777 were
positive for at least one HPV genotype, with an overall
frequency of 46.4%. The other part of the samples from
3198 women was HPV negative (54.4%). 1,695 patients
were positive for only one or more LR-HPV genotypes
(Genotypes 6, 11, and 44) (relative frequency of 61%)
and 812 patients were positive for one or more HR-HPV
genotypes (a relative frequency of 29%).

The participants ranged from 14 to 85 years and were
analysed in 4 different groups in order to evaluate the age
distribution of the HPV positivity and negativity. The
mean age of HPV negative population was 36,40 years,
whereas the HPV positive population was 33.51 years,
ending in age 74th. According to the four age groups,
HPV positivity rates were: <31 years (45%), 31-40 years
(33.6%), 41-50 years (15.5%), and over 51 years (5.9%)
(Table 1). Women aged under 31 years showed the highest
overall HPV positivity with a rate of 45%. Comparing the
presence of HPV genotypes in different age groups as
statistically significant with p values of 0.000.

Although 1,182 samples (64%) were identified as a
single HPV genotype, more than one HPV genotype was
detected in 1595 samples (36%). The age distribution in
single and multiple genotypes was significant, as shown

Table 1. Frequency of HPV-Positive or HPV- Negative
Samples According to Age Groups and Presence of One
or Multiple Genotypes.
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in Table 2.

Twenty-one HPV genotyes ordered from the highest
to lowest were given as frequency in Figure 1. While,
the frequency of LR-HPV genotypes was 31.4%, the
frequency of HR-HPV genotypes was as high as 118.8%.
Genotype 16 was at the top and genotype 82 was at the
bottom. The most common five HR-HPV genotypes were
HPV 16, with 533 counts (relative frequency of 19.2%),
followed by HPV 18, with 300 counts (relative frequency
of 10.8%), HPV 51 with 267 counts (relative frequency
0f 9.7%), HPV 56 with 215 counts (relative frequency of
7.7% and HPV 52 with 210 counts (relative frequency of
7.5%) (Table 3). Those five genotypes represented over
half of the most frequent HPV HR-positive genotypes
(54.9%). HPV 33 and HPV 82 were the least seen
genotypes, with 74 and 55 cases, respectively. The most
common LR-HPV genotype was HPV 6, with 488 cases
(relative frequency of 16.1%).

Age distribution percentages according to four
groups for each HPV genotype were given in Table 4.
Significant differences were observed for genotypes 16
and 56 (p=0.000).

As the concentration was calculated and given as a
log (copies/sample), the mean values for each genotypes
were shown in Table 6. Although genotype 52 ranked fifth
in frequency, it showed the highest mean concentration,
with a value of 5.38 log (copies/sample). The total mean
value for LR and HR genotypes was almost the same,
4,80 log (copies/sample) (SD 0,09 and 0,32, respectively)
(Table 6). The concentrations of LR-HPV and HR-HPV

Table 2. HPV Positivity Rate in One and Multiple
Genotypes

Age Groups HPV (+) HPV (-) p value Age Groups Single Multiple p value
(years) numbers (%) numbers (%) (years) numbers (%) numbers (%)
<31 1250 (45) 994 (31.1) 0 <31 328 (26.3) 922 (73.7) 0
31-40 932 (33.6) 1216 (38) 0 31-40 621 (66.6) 311 (33.4) 0
41-50 431 (15.5) 756 (23.6) 0 41-50 135 (31.3) 296 (68.7) 0
>51 164 (5.9) 232(7.3) 0 >51 98 (59.7) 66 (40.3) 0
] [ ]LR-HPV
2
3 B HR - HPY
g
TEZ88 0lnlg s
‘ ‘ ‘ ‘ ‘ ‘ 1]
16 6 18 51 11 56 52 53 66 39 31 44 59 68 45 58 35 26 73 33 82

Figure 1. Legend?
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Table 3. Frequency of Low Risk-HPV and High Risk-
HPV Genotypes from 2,777 Positive Women.

HPV genotypes n %

LR-HPV
Type 6 448 16.1
Type 11 252 9.1
Type 44 172 6.2

HR-HPV
Type 16 533 19.2
Type 18 300 10.8
Type 26 80 29
Type 31 173 6.3
Type 33 74 2.7
Type 35 127 4.5
Type 39 186 6.6
Type 45 149 53
Type 51 267 9.7
Type 52 210 7.5
Type 53 194 6.9
Type 56 215 7.7
Type 58 135 4.9
Type 59 166 6.0
Type 66 189 6.9
Type 68 166 6.0
Type 73 77 2.9
Type 82 55 2.0

were mostly accumulated between 3,1 and 6,0 log
(copies/sample) (p=0.000).

Discussion

Although, the most frequently used test for screening
of CIN and CC is a cytological one, it is believed that
nearly one third of CC cases are diagnosed in women who
were screened regularly during cytological examination
and thus false negative results for these patients were
obtained (Koliopoulos et al., 2017; Macios et al., 2021).
Therefore, DNA diagnostics of HPV infection is currently
considered the basis for CC screening and prevention.
Besides, knowing the HPV genotypes that predominate
in each country’s regions is crucial.

Human papillomaviruses are small double-stranded
DNA viruses, grouped into cutaneous and mucosal
genotypes according to the infection site, with a
further subdivision into high-risk (HR) and low-risk
(LR) genotypes, depending on their association with
malignancy (Sung et al., 2021). Molecular methods
including hybridization, polymerase chain reaction (PCR),
and hybrid capture are the most accurate methods to detect
the virus’ DNA. The HPV QUANT-21 Quantitative Real
Time-PCR Kit is an in vitro DNA test, which is intended
for the specific identification and quantification of low-
risk (HPV 6, 11, 44) and high-risk (HPV 16, 18, 26, 31,
33,35,39,45,51,52,53, 56,58, 59, 66, 68, 73, 82) with
regard to their oncogenic properties of HPV. Therefore,
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Table 5. Frequency of Low Risk-HPV and High Risk-
HPV Genotypes
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Table 6. Distribution of LR-HPV and HR-HPV
Concentrations

HPV n *Mean *Minimum-Maximum *HPV concentration n  *Mean Values p value
Genotypes Value (SD) Values ranges (SD)
LR-HPV LR-HPV
Type 6 448  4.69 (1.97) 04-3.9 <3.0 134 2.49 (0.51) 0
Type 11 252 4.92(1.92) 0.7-12.1 3.1-6.0 559 4.20(0.8)
Type 44 172 479 (1.47) 0.7-11.2 >6.1 179 7.70 (1.43)
Total 872 4.80(0.09) 04-11.2 HR-HPV
HR-HPV <3.0 538 2.54 (0.39)
Type 16 533 4.75(1.93) 1.93-133 3.1-6.0 2062  4.46 (0.84)
Type 18 300  5.12(2.24) 1.7-11.4 >6.1 696 7.61 (1.51)
Type 26 80 4.71 (1.99) 1.6 -12.6 *log (copies/sample)
Type 31 173 5.10(2.37) 03-12.2
Type33 74  4,50(1,73) 1-11.8 (Yiice et al., 2012) and Eroglu detected a positive rate of
Type35 127  4.40(1.74) 1.74 -10.9 32.5% in Kayseri (Eroglu et al., 2011). Determination of
Type39 186  4.20 (1.62) 05-11.6 human papilloma viruses DNA and genotypes in genital
Type45 149 5.12(2.01) 07-11.6 samples V\ﬁt}éPCI}? v;/lag re}l)orted z;ls 46.3% with a linea;r
array method, which is almost the same as our result
Typesl 267 4.97(1.70) L.7-117 (DuZan et al., 2017). We believed that high prevelance
Type52 210 5.38(1.82) 1-119 percentage detected in our study among the others was
Type53 194 499 (1.71) 0.1-11.6 due to having a large number of participants, and besides,
Type 56 215  4.78(1.92) 1.9-11.3 this was possible due to the use of a multiplex PCR-based
Type 58 135  4.70 (2.13) 21-11.4 method that showed high sensitivity and specificity.
Different rates of infection have been recorded in
Type 39166479 @.11) ta-1i3 diverse parts of the world. Studies from those countries
Type66 189 476 (1.91) 17-11.5 which have all used PCR based methods report rates as
Type 68 166  4.14(1.72) 1.72-11.5 7.8% in Iran (Khodakarami et al., 2012), 10.3% in India
Type 73 77 5.12(2.23) 1.8-11.6 (Sauvaget C et al., 2011), 19.4% in Portugal (Pista A et
Type 82 55 4.99 (2.43) 18-11.5 al., 2011), 35.9% in Italy (Piana et al., 2011), 64.1% in
Total 3206 4.80(0.32) 03-133 France (Casalegno etal., 2011), 12.2% in Canada (Ogilvie

*log (copies/sample)

in this study, we divided the HPV positive samples into
LR and HR HPV genotypes according to manufacturer
recommendations.

Since 2001, the molecular infection department has
been established at Special Gelisim Laboratories. In this
department, over 20,000 HPV screenings were carried
out between 2001 and 2019. We collected the recent data
from January 2021 to May 2022. Most of the samples
were sent to the laboratory with little or no information
on the participants’ clinical conditions, previous diagnosis,
or treatment, besides gender and age. This lack of those
informations were the main limitation of the study. The
HPV frequency found in women’s samples (46.4%) and
reported here with a sample size of 5975 was higher than in
previous observational studies, using similar methodology.
In Turkey, HPV prevalence has been reported between
2% and 40 % in some regional studies (Ozcelik et al.,
2003;Inal et al., 2007; Dursun et al., 2009; Dursun et
al., 2013). Altun et al., (2011) have found an HPV DNA
positive rate of 5.2% in a study with 460 women using
consensus PCR with MY09/11 and GP5+/6+primers.
In another study, the frequency of HPV was found to
be 10.8% among 527 HPV-positive cases (Vural et al.,
2021). Yuce et al. reported HPV prevalence as 25.7%

etal., 2013), 34.5% in Peru (Iwasaki et al., 2014), 12.1%
in Mexico (Molina-Pineda et al., 2020) and 9.3% in
Australia (Brotherton et al., 2019) and 4.6% in Japan
(Aoyama-Kikawa et al., 2018). There is a wide range of
HPV prevalence rates. This may be due to differences in
geographic areas, social and cultural varities, and risk
factors for cervical cancer or to the different methods
used and their molecular sensitivity as showed in a study
(Becker et al.,1994).

In this study, the frequency of HPV genotypes in
different age groups was statistically significant with
p values of 0.000. Similar studies with 400 women
showed no difference that could be explained by having
a smaller population than our study (Garcia Muentes
et al., 2019). Therefore, we suggested to focus on ages
under 30 to prevent the disease, because nearly half of the
accumulation was seen in this group (45%).

From the 2,777 positive samples, single and multiple
HPV genotypes, which we have started to see more
recently, were found to be 46%, and 54%, respectively
(Table 2), and these values were (0.3—0.8%) less common
(Chelimo etal., 2013; Rob et al., 2017; Hacggblom et al.,
2019; Broomall et al., 2010; Karlsen etal., 1994;Anderson
LA etal., 2016; Coutlée et al., 2011; Dunne et al., 2007;
Tjalma et al. 2013). There were some studies supporting
and also compatible with the results of our study from
Turkey (Cilingir et al., 2013; Colakoglu et al., 2017;
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Duran etal., 2017; Hancer et al., 2018). Other studies from
Turkey showed a high rate of multiple HPV infections
such as 23.6% and 17.8% (Yuce et al., 2012; Eroglu et al,
2011) for multiple-genotype infections. However, Altun
et al. report a low rate of 1.1% (Altun et al., 2011) which
may be due to their method of DNA sequencing. DNA
sequencing is considered the gold standard for detecting
HPV genotypes but was insufficient in showing multiple
infections (Giuliani et al., 2006). Only the dominant
genotype was shown, but multiple-genotypes cannot
be differentiated. Multiple probes are used in reverse
hybridisation techniques to overcome this difficulty, and
multiple HPV genotyping can be done (Chinchai et al.,
2011). This HPV detection assay we used was also very
sensitive to detecting multiple infections as it is based on
the use of genotype-specific primers rather than consensus
or degenerated primers.

On the other hand, the most commonly detected
HPV genotypes that we found by RT-PCR in the open
population group were 16, 18, 51, 56, and 58 (Figure 1).
These genotypes have been classified by the IARC as
carcinogenic to humans (IARC Working Group, 2002).
Expanding on the findings of each common genotype
identified in this study, HPV 16 was the most prevalent
genotype found in all diagnostic groups, as previously
reported in Turkey (Altun etal., 2011; Akcali et al., 2013)
and worldwide (Bosch et al., 1995; De Sanjose et al., 2010;
Forman et al., 2012; de Sanjose et al., 2007) by different
authors. We have found HPV 16 as the most frequent
genotype with a rate of 19.2%, followed by genotypes
18 and 51 with rates of 10.8% and 9.7%, respectively.
Furthermore, the distribution of HPV 16 and 56 was
significant below the age of 31, indicating a renewed focus
on this age group (Table 4). Our results are comparable to
other studies done at Turkey 28.5% (Akcali et al., 2013)
and 33.3% (Altun et al., 2011) rates. We have detected
HPV 18 in the second rank, as in previous studies, with a
frequency of 10% (Akcali et al., 2013). HPV genotypes
vary between countries. Spain reports HPV 16 and 31 as
the most frequent geenotypes (Annunziata et al., 2018),
England HPV 16 and 18 (Li et al., 2011), and the USA
HPV 62, 84 and 53 (Dunne et al., 2007).

It is important to mention that HPVs 16 and 18
are the most commonly detected high-risk genotypes
worldwide, accounting for approximately 75% of all CC
cases (Gutiérrez-Campos et al., 2019). In our study, the
prevalance of these genotypes was 30%, totally. After
HPV16/18, the six most common HPV genotypes are the
same in all world regions, namely 31, 33, 35, 45, 52, and
58; these account for an additional 20% of CC worldwide
(Clifford et al., 2006).

We noticed, however, that possibly carcinogenic
(Group 2B) genotypes according to the International
Agency for Research in Cancer (IARC) and the World
Health Organization (WHO), including genotypes 26,
53, 66, and 82, appeared to be as frequent as much as
18.7%, nearly one fifth of total positive types. Some HPV
genotypes associated with cancer, including HPV 39 and
HPV 58, were found as 11.5% in this study, whereas it
appeared to be more frequent according to the locality
(Mclemore, 2006).
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Therefore, the currently available vaccines may not be
as effective in Turkey, and special attention should be paid
to different genotypes that are not covered by the vaccine.
Considering these results, regional data on the prevalence
and genotypic distribution of HPVs are essential for
estimating the impact of vaccines on CC and screening
programs. Vaccination programmes with a quadrivalent
vaccine (HPV 6, 11, 16, and 18) and a bivalent vaccine
(HPV 16 and 18), which have been approved by the FDA,
have been implemented in over 40 countries (Markowitz
et al., 2013). However, in 2012, Serrano et al. described
the potential impact of a nine-valent (9-HPV) vaccine
against HPVs 6, 11, 16, 18, 31, 33, 45, 52, and 58,
reporting that this vaccine could prevent almost 90% of
CC cases worldwide (Serrano et al., 2012). Nevertheless,
this vaccine confers no protection against other HPV
genotypes frequently found in women in the present
study. Therefore, it is necessary to continue analysing the
geographical distribution of HPV genotypes in Turkey and
worldwide to design effective HPV screening systems and
develop new HPV vaccines. This is becoming increasingly
important as new technologies are rapidly detecting new
HPV genotypes that cannot be detected by commercial
detection tests (Ambulos et al., 2016;Payungporn et al.,
2018; Flores-Miramontes et al., 2020).

Besides, analysing the frequency of LR- and HR-HPV
HPV genotypes, our tecnology had a positive advantage to
calculate the concentration of each genotypes, given as log
(copies/sample). In order to get positive or negative results,
it was vulnarable to see the value in a quantative form to
trace the changes. Although, we have not the oppurtinity
to compare the quantative results to cytological grade,
virus copy number showed a minimum concentration
of 0,1 log (copies/sample) with a high sensitivity to a
maximum concentration of 13,3 log (copies/sample).
Further studies would be planned to measure and define
the high infection level that can lead to the development
of cervical neoplasia. Using this tecnology could give
us a clinical desicion to degree the cytological changes.

In conclusion, precancerous lesions caused by
persistent HR-HPV infections are early indicators of CC.
The overall HPV positivity rate was 46.4% in our country
in a high-risk population. Among these positive results,
118.8% were HR-HPV genotypes. Early detection of HPV
and early diagnosis of precancerous lesions is important.
Country-wide screening programs are essential in the
prevention of cervical cancer.

In this context, one of the most important prevention
strategies is the implementation of HPV vaccination
programs. Due to the circulation of genotypes different
from the ones covered by the available vaccines, a
broader immunization strategy should be considered. The
differences in HPV prevalence and genotypic distribution
described in this study could have a potential impact on
the design of new vaccines and screening programs to
facilitate prevention of CC in Turkey. On the other hand,
it is necessary to promote knowledge among the female
population and raise awareness about the risk factors for
CC development in addition to HPV infection.

The quantification of genotype results using this
RT-PCR technology would provide an early indication



of the traceability of therapeutic efficiency and recovery.
Besides, we need to classify the degree of cytological
status according to given results in further studies.
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