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ABSTRACT Objective: The aim of this study is to identify the prevalence of oncogenic human papillomavirus (HPV) genotypes in women with abnormal smear or cervical HPV infection and
histopathological examination of colposcopy-guided biopsies in women with HPV positivity in a
southeastern city of Turkey. Material and Methods: One-hundred eighty-nine women who were
referred for either HPV positivity or an abnormal smear result were recruited to the study. The
prevalence of oncogenic and non-oncogenic HPV genotypes was analyzed according to the
histopathological diagnosis of the specimens obtained via cervical smear and colposcopy-guided
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ervical cancer with half million newly diagnosed cases annually, is
the fourth must frequent cancer among women in the world.1 According to GLOBOCAN 2012 country data cervical cancer is the 12th
most common cancer and with a mortality rate of 1.7 per hundred thousand ranks as the 15th cause of death among Turkish women.2 Persistent infection with human papillomavirus (HPV) is now known to be a
well-established cause of cervical cancer and cervical intraepithelial neoplasias (CIN).3-5 As Worldwide, human papilloma virus (HPV) is detected in
more than 99% of cervical cancers. HPV has more than 116 different genomic types of which 40 are responsible for anogenital infections. Moreover, 14 of these types especially HPV types 16 and 18 are regarded as
high-risk genotypes as they are responsible for malignant progression to
cervical cancer (HPV types 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66,
and 68). HPV-16 being the most carcinogenic genotype is associated with
approximately 60% of all cervical cancers, followed by HPV-18 that is present in around 10% to 15% of the cases.6
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Cervical cancer screening programmes aim
early detection and treatment of precancerous lesions that might progress to cervical cancer. Cervical cancer screening programmes have been
traditionally based on Pap Smear since the mid1950s. The difficulties related to the screening programmes based on Pap smear is the need for highly
trained cytopathologists, and the well-known
problem of interpathologist interpretive variability
and false-positivity due to various other inflammatory conditions or false-negativity related with the
sampling technique.7 Based on the widely-known
etiological relationship between progression of cervical cancer and HPV, HPV testing using PCR has
become a standart screening method for diagnosis
of cervical HPV infection. Primary HPV testing is
proposed to replace national Pap smear screening
programmes in many countries as it is cost-effective and can allow a safe screening interval.8,9

FIGURE 1: Study Flow chart.

cytology and are negative for HPV were excluded
from the study. The study was approved by the
Ethical Committee of Adiyaman University School
of Medicine (Decision number: 2017/9-5).

The population of Turkey is approximately 82
million, of which around 21 million are women
aged 15-49 years old.10 The south-eastern city that
the study was conducted has a population of
610000 and there is only one state institution; the
university hospital serving to the whole population. All the patients are referred to this hospital.

All the patients were informed about the study
and the patients who accepted to take part in the
study gave an informed signed consent. A patient
form was filled in for each patient in order to
record the demographic data and obstetric history
of the patient.

The cytological samples obtained by cervical
swabs were liquid-based Pap smears and the results
were classified according to the 2001 Bethesda system. Cervical smear was performed on all the patients who did not have one and HPV test was
performed on the patients who did not have an
HPV test result. HPV testing was carried out using
AnyplexTM II HPV28 Dedection-CFX96TM RealTime PCR System (Bio-Rad Laboratories, Hercules,
CA). As a result, all the patients had HPV testing
and a histopathological evaluation of the cervical
smear.

Objectives: The aim of this study is to identify
the prevalence of oncogenic HPV genotypes in
women with abnormal smear or cervical HPV infection and histopathological examination of colposcopy-guided biopsies in women with HPV
positivity in a southeastern city of Turkey.

MATERIAL AND METHODS

Between April 2014 and June 2017, one-hundred
and eighty-nine patients who were referred to
Adiyaman University Hospital Department of Colposcopy for either HPV positivity during HPV
screening at the primary health care facilities
(n=153 81.0%) or had an abormal smear (n=36,
19.0%) result during their follow-up at the university clinic were recruited to the study (Figure 1).

All the patients had a colposcopic examination
followed by colposcopy-guided biopsy. Using a
Leica Colposcope (Leica Microsystems Ltd Business
Unit SM CH-9435 Heerbrugg, Switzerland), the
uterine cervix and specifically the transformation
zone (squamo-columnar junction) was visualized.
Acetic acid (3% to 5%) and Lugol’s iodine was applied to identify potential lesions and vascular

The inclusion criteria was either having an abnormal cervical smear result or having HPV positivity. The patients who had a benign cervical
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three groups; patients with 1) HPV positivity for
oncogenic genotypes, 2) HPV positivity for nononcogenic HV genotypes 3) HPV negative patients.
The demographic features of these three groups
showed no statistically significant difference (Table
1). The highest prevalence of HPV16-18 was in the
30-49 age group (Figure 2).

atypia was investigated. Colposcopies and biopsies
were carried-out by the same researcher Colposcopy-guided biopsies were taken and sent for
histopathological evaluation. The pathologist was
blinded to the HPV test results of the patient. The
histopathological findings of the colposcopy biopsy
were recorded.

The cervical smear (CS) results of all patients
were evaluated. Out of 189 patients, 10 had benign
pathologies on histopathological examination of
the CS, 38 (21.1%) were found to have infection
while one had an atrophic smear result. The results
in the remaining patients were as follows: ASC-US
(n=64, 33.9%), ASC-H (n=18, 9,5%), LSIL (n=50,
26.5%), HSIL (n=4, 2,1%), AGC (n=4, 2,15%).

The histopathological results of the colposcopy-guided biopsies were evaluated according
to the presence of oncogenic HPV types (HPV 16,
18, 39, 51, 53) and other HPV genotypes.

Statistical Analysis: Statistical analysis was performed using SPSS 15 for Windows (Statistical
Package for the Social Sciences software version
15). Continuous variables were given in means±SD
standard deviations. Comparisons categoric variables were compared with Chi-square test. The
level of statistical significance was defined as p<
0.05.

While forty-four of these patients (44/49,
89.8%) had a benign CS result but a positivity for
oncogenic HPV, five (5/49, 10.2%) had a positive
test for non-oncogenic types. Out of 189 patients,
19% had a negative result for HPV, 7.4% were positive for non-oncogenic HPV genotypes, 73.6% had
at least one oncogenic HPV (Table 2). Moreover,
59.3% (n=112) had positivity for one HPV genotype while 21.7% (n=41) were positive for 2 or
more HPV genotypes. The most frequent HPV
genotypes were HPV 16 (24.2%), HPV 18 (8.2%),
HPV 51 (7.8%), HPV 39 (5.9%) and HPV 53 (4.6%)
(Figure 3).

RESULTS

One hundred and eighty-nine patients were recruited to the study, of which 36 (19.0%) had an
abnormal smear result and 153 (81.0%) had a positive HPV test. Out of 153 patients, 33.9% (n=64)
were positive for HPV 16 and/or 18 and 47.1 (n=89)
were positive for other HPV genotypes. The main
age, BMI and median gravidy and parity of the patients were 42.71±10.58, 28.79±3.02, 4 (R=0-15), 3
(R=0-13) respectively. While 11 patients (5.8%)
were nulliparous, 73.6% (n=139) had at least one
vaginal delivery and 20.6% (n=39) had a cesarean
section. The mean age at menarche and first coital
age were 13.4±1.31 and 19.37±4.34 respectively and
82.5 (n=156) % of the patients had only one partner. The median number of coital act per week was
2 (R=0-7). Twenty-five percent of the patients
(n=48) were smokers. When the contraceptive
choice of the patients were analyzed; forty (21.2%) of
the patients were not using any contraceptive
method while 32.3% had an IUD inserted, 5.8% had
a tubal ligation and 9.5% were on combined oral
contraceptives. Only 8.5% were using a condom
while 18.5% were using withdrawal as a contraceptive method. The patients were then analyzed in

The HPV positivity was analyzed according to
the histopathological results of the cervical smear;
out of the 49 patients who were reported to have a
benign histopathology 5 (10.2%) had non-oncogenic HPV genotypes while 44 had a positive test
for oncogenic HPV. When the histopathological
evaluation of the cervical smears were matched
with the HPV test results, 64.1% of the cases with
ASC-US, 83.3% of the cases with ASC-H, 66% of
the cases with LSIL and 100% of the cases with
HSIL had oncogenic HPV genotype positivity
(Table 2).
All the 189 patients who had undergone colposcopy-guided biopsy 64 (33.9%) had HPV16
and/or 18 positivity while 47.1 % (n=89) had other
HPV genotypes and 19% (n=36) had an abnormal
smear. Histopathological evaluation of the col-
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TABLE 1: The demographic features of the patients compared according to the HPV positivity status (n=189).
Age (Mean±SD)

Nononcogenic HPV n=14

Oncogenic HPV n=139

HPV negative n=36

162.4±2.1

162.7±3.7

162.0±4.1

46.1±13.5

Height (Mean±SD)

Weight (Mean±SD)

72.5±4.9

BMI (Mean±SD)

27.5±2.2

Gravidy (Median (Min-Max))

6 (1-11)

Parity (Median (Min-Max))

4 (1-9)

Abortion (Median (Min-Max))

1 (0-2

Age at marriage (Mean±SD)

Age of menarche (Mean±SD)

Number of partners (Median (Min-Max))

Contraceptive method currently used (N. %)

28.9±3.1
4 (0-15)

3 (0-13)
1 (0-10)

0.130

75.1±8.3

0.307

28.6±2.8
4 (0-10)
3 (0-7)

1 (0-7)

19.4±4.4

19.5±4.4

2 (0-5)

2 (0-7)

2 (0-7)

1 (1-2)

Smoking (Median (Min-Max))

76.7±9.0

13.5±13
1 (1-4)

13.2±1.5
1 (1-2)

3 (23.1)

35 (27.6)

10 (29.4)

IUD

7 (50.0)

46 (33.1)

8 (22.2)

COC

0 (0.0)

None

TL

Injectable
Condom

Withdrawal

1 (7.1)

0 (0.0)

0 (0.0)

1 (7.1)

5 35.7)

28 (20.1)
9 (6.5)

15 (10.8)

11 (30.6)
3 (8.3

2 (5.6)

21 (15.1)

9 (25.0)

BMI: Body Mass Index; IUD: Intrauterine Device; TL: Tubal Ligation; COC: Combined Oral Contraception; C/S: Cesarean Section.

0.516

0.503

0.341
0.445

0.837
0.747

0.313
0.846

0.599

0.910

2 (5.6)

6 (4.3)

14 (10.1)

p

44.8±11.1

18.9±4.2

13.3±1.4

No of sexual act per week (Median (Min-Max))

41.8±10.1

1 (2.8)

0.138

ination of the cervical smears with colposcopy
guided- biopsies is shown in (Table 3).

When the prevalence of oncogenic and nononcogenic HPV genotype positivity in the benign
cases and cases with CIN I, CIN II-III and the cases
with invasive cervical cancer that were confirmed
with colposcopy-guided biopsies were compared,
the prevalence of oncogenic HPV genotypes were
statistically significantly higher in all groups (Table
2). HPV 16 and 18 positivity was recorded in 20.2%
of the cases with benign pathology while the prevalence was 34.7% in CIN I, 57.1% in CIN II-III and
100 % in cases with invasive cervical carcinoma.
Seven patients who had CIN I and two patients who
had CIN II-III were HPV negative (Table 3). The
presence of single HPV genotype was statistically
significantly higher in benign, CIN I, CIN II-II and
invasive cervical carcinoma cases (p<0.001).

FIGURE 2: Prevalence of HPV genotypes according to the age groups.

poscopy-guided biopsies of the patients showed
that 49.7 % had benign pathology while 26% had
CIN I, 22.2% CIN II-III, while four cases were
found to have invasive cervical cancer. Forty-nine
percent of the cases who were reported to have benign cervical smear were found to have CIN I and
CIN II-III when a colposcopy-guided biopsy was
taken. Comparison of the histopathological exam-

DISCUSSION

Turkey’s nationwide HPV DNA screening program
aims to screen women over 30 at the primary
health-care facilities and collect the data at the Na115
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TABLE 2: The distribution of HPV positivity in patients with abnormal smear and colposcopy-guided biopsies results.
Benign*

ASC-US
Smear

5 (10.2)

Oncogenic HPV* n (%)

HPV negative n (%)

41 (64.1)

18 (28.1)

33 (66.0)

14 (28.0)

44 (89.8)

5 (7.8)

ASC-H

1 (5.6)

15 (83.3)

HSIL

0 (0.0)

4 (100.0)

LSIL

AGC

Total

Benign
Biopsy

Non-oncogenic HPV n (%)

CIN I

CIN II-III

Cervical Cancer

3 (6.0)

0 (0.0)

2 (50.0)

0 (0.0)

2 (11.1)
0 (0.0)

139 (73.6)

36 (19.0)

1 (2.0)

41 (83.7)

7 (14.3)

0 (0.0)

4 (100.0)

55 (58.5)

1 (2.4)

39 (92.9)

0.012

2 (50.0)

14 (7.4)

12 (12.8)

P

27 (28.7)

0.001

2 (4.8)
0 (0.0)

*Benign includes normal smear, infection, and atrophy. ASC-US: Atypical Squamous Cells-Undetermined Significance; ASC-H: Atypical Squamous Cells-Can not exclude High grade
lesion; LGSIL: Low Grade Squamous Intraepithelial Lesion; HGSIL: High Grade Squamous Intraepithelial Lesion; AGC: Atypical Glandular Cells; CIN: Cervical Intraepithelial Neoplasia.

FIGURE 3: The prevalence of different HPV genotypes in 189 patients.

eases, Summary Report 2017” data the prevalence
of HPV16-18 in normal cytology, low-grade lesions, high-grade lesions and cervical cancer is
4.7%, 24.1%, 30.2%, 67.6% respectively.12 A metaanalysis investigating the world-wide prevalence
of HPV reported an estimated prevalence of 10.4%
(95% CI 10.2-10.7) in women with normal cervical
cytology and the estimated by region were given

tional Central HPV laboratory. The evaluation of
the first 1 million screened women have shown an
incidence of HPV positivity as 3.5% and the most
common HPV genotypes in the screened population were HPV 16 followed by HPV 51, 31,52,18.
Cytological abnormality was reported in 19.1% of
the cases with HPV positivity.11 According to the
“Turkey: Human Papillomavirus and Related Dis116
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TABLE 3: Comparison of the histopathological examination results of the colposcopy guided-biopsies with smear,
HPV status and HPV type.
Benign n (%)

CIN I n (%)

ASC-US

40 (62.5)

16 (25.0)

LSIL

25 (50.0)

16 (32.0)

Benign

Smear

ASC-H
HSIL
AGC

HPV status
HPV Type

Colposcopy-guided biopsy

25 (51.0)
1 (5.6)

0 (0.0)

3 (75.0)

16 (32.7)

CIN II-III n (%)
8 (16.3)

8 (12.5)

Cervical Cancer n (%)
0 (0.0)

0 (0.0)

0 (0.0)

15 (83.3)

2 (11.1)

0 (0.0)

2 (50.0)

2 (50.0)
4 (2.1)

1 (25.0)

9 (18.0)
0 (0.0)

0 (0.0)

0 (0.0)

Total

94 (49.7)

49 (26.0)

42 (22.2)

Single HPV

57 (50.8)

34 (30.4)

18 (16.1)

3 (2.7)

19 (20.2)

17 (34.7)

24 (57.1)

4 (100.0)

HPV negative
≥2 HPV

HPV 16-18

Other HPV

27 (75.0)

10 (24.4)
48 (51.1)

7 (19.4)

8 (19.5)

25 (51.0)

2 (5.6)

22 (53.7)
16 (38.1)

p

<0.001

0 (0.0)

1 (2.4)

0 (0.0)

<0.001
0.001

ASC-US: Atypical Squamous Cells-Undetermined Significance; ASC-H: Atypical Squamous Cells-Cannot exclude High grade lesion; LGSIL: Low Grade Squamous Intraepithelial Lesion; HGSIL: High Grade Squamous Intraepithelial Lesion; AGC: Atypical Glandular Cells.

due to the oncogenity of the HPV genotype, viral
load, immunological status of the patient and coexistance of other sexually transmitted diseases the
persistence of the infection will lead to a progression to cancer in some of the HPV positive patients.
The progression to cervical cancer is slow.15 The estimated number of annual new cervical cancer
cases is estimated to be 1868 in Turkey with the
highest number cumulated in the 40-64 age
group.12 A recent study showed that in all world
regions, HPV prevalence was highest in women
younger than 35 years of age, decreasing in women
of older age. In Africa, the Americas, and Europe,
a clear second peak of HPV prevalence was observed in women aged 45 years or older.14 The patients who had a HPV positivity in our study were
in mostly in their fourth decade most probably due
to the women’s inadequate awareness of the HPV
screening and the voluntary nature of the HPV
testing. A recent study from Turkey reported similar values as a mean age of the patient group with
HPV 16 or 31 positivity was reported to be 42.83
±8.6, while the mean age of the remaining group
with other HPV genotypes was 44.71±9.34.16

as Africa 22.1% (20.9-23.4), Central America and
Mexico 20.4% (19.3-21.4), northern America
11.3% (10.6-12.1), Europe 8.1% (7.8-8.4), and Asia
8.0% (7.5-8.4).13 In the presented study, all the benign cases were recruited to the study as the patients had shown HPV positivity and the
prevalence of oncogenic and non-oncogenic HPV
genotypes were 89.8% and 10.2% respectively.

In a study that analyzed the prevalence reports
published between 2000-2011 overall HPV prevalence was given as 32.1% (95% CI 32.098, 32.102)
and the significant risk factors for HPV infection
were given as first coitus at a younger (≤15) age, increased number of pregnancies, increased number
of sexual partners, use of contraceptives, smoking
and chewing habit and early age at marriage.14
However, in the presented study there was no statistically significant difference in the incidence of
these risk factors between the patients who had
HPV infection and patients who were HPV negative.

HPV infection has a higher prevalence in sexually active young women of 18-30 years of age and
the prevalence decreases after the age of 30. There
is a sharp decrease in prevalence after 30 years of
age. Depending on various factors most probably

In a study from Turkey, Yuce et al screened
890 women and reported that a prevalence of any
HPV as 25.7% while high-risk HPV positivity was
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23.0%. The most common HPV types was 16 followed by HPV 31 and 51 and 89.5% of the HPVpositive women had at least one type of high-risk
HPV.17 A hospital-based study that retrospectively
analyzed the incidence of HPV genotypes in 5
cities of Turkey reported that the most frequent
oncogenic HPV genotypes encountered were
HPV-16 (18.9%), HPV-18 (13.1%,), HPV- 31
(4.9%), HPV-33 (3.3%), HPV-35 (7.49%), HPV-39
(5.7%), HPV-45 (5.7%), HPV-51 (11.5%).18 Polat
et al reported that the most prevalent HPV genotypes in women who had normal and abnormal cytology were HPV 16, HPV 6 and HPV 18 respectively in 507 women.19 In our patient group the
most common HPV genotype was found to be HPV
16 (24.0%) followed by HPV 18 (8.2%), HPV 51
(7.8%), HPV 39 (5.9%) and HPV 53 (4.6%). Although the studies from Turkey reported HPV 16
as the most prevalent HPV genotype, the second
most prevalent genotype showed variations.

Kulhan et al recently reported that among the
325 HPV-positive women screened, 63.1% were
positive for a single HPV type while the remaining
36.9% were positive for multiple and the four most
prevalent high-risk types were HPV 16, 31, 51 and
52.16 In the presented patient group 21.6% of the
189 patients had more than one HPV genotype
positivity. A study from USA reported an incidence
of 4.6% for ≥ 2 HPV genotype among 74 543
women screened and the authors pointed out the
possible importance of interaction between the
HPV genotypes.22 A Canadian study demonstrated
that the most common HPV genotype encountered
in CIN and invasive carcinoma cases were HPV 16.
HPV 16 and 18 accounted for 70.2% of the invasive cervical cancer cases. The incidence of multiple type infections were higher in women with
CIN II in comparison to women with invasive cervical cancer (61.3% vs 20.2% p<0.001).23

There was a discrepancy between the cervical
cytology report and histopathological examination
of the colposcopy-guided biopsies. The CS cytology
report of the four invasive cervical cancer patients
were ASC-H (n=2) and HGSIL (n=2). The discrepancy between the abnormal cervical cytology and
histological findings of the specimen obtained by
biopsy is reported by other investigators.24 The sensitivity of cervical cytology versus HPV testing as a
triage testing has been investigated for different
cervical lesions in order to avoid false negative results and unnecessary invasive procedures due to
false positive results.25,26

A study from Denmark reported the prevalence of high-risk HPV positivity as 20.6% among
40 382 women who were screened- with the highest incidence encountered in women of 20-23 years
old (46.0%)- while HPV 16 was found to be the
most prevalent genotype. CIN III was more frequent when the HPV genotype was present alongside with HPV 16 rather than being a single HPV
infection or when it is linked to other high-risk
HPV genotypes.20 Among the ten most frequent
HPV oncogenic types in Turkey among women
with invasive cervical cancer by histology, HPV 16
had the highest prevalence (58.4%) followed by
HPV 45 and 18 (9.3% and 9.2% respectively).12 All
four cases who had an invasive cervical carcinoma
had HPV16-18 positivity in the presented series. A
systemic-review that aimed to analyze the HPVgenotype prevalence in Africa that HPV16/18 was
demonstrated in 67.7% of invasive cervical carcinoma cases while 4.4% and 2.8% of women with
normal cervical cytology were positive for HPV 16
and 18 respectively. HPV 16 positivity was 12% in
ASC-US, 14.5 % in LSIL, 31.2% in HSIL while
HPV18 positivity was 4.4%, 19% and 13.9% respectively in the corresponding histopathological
lesions.21

There is an ongoing dilemma about the most
reliable method that can be used for cervical cancer screening; cervical cytology versus HPV testing. High-risk HPV testing is recommended as an
alternative to cervical cytology as a primary screening test while it is recommended to be used as a cotest by different groups. A recent Cochrane review
investigated the diagnostic accuracy of HPV testing for detecting histologically confirmed cervical
intraepithelial neoplasia by including 40 studies.
There is a heterogeneity of the results for different
cervical lesions however HPV tests had a higher
detection rate of CIN 2+ and CIN 3+ cases while
they caused more unnecessary referrals. The au-
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thors concluded that, a negative HPV test is more
reassuring for absence of an abnormal lesion than a
negative cytological test, as the possibility of having a false negative cytological test was higher.27

Source of Finance

During this study, no financial or spiritual support was received
neither from any pharmaceutical company that has a direct
connection with the research subject, nor from a company
that provides or produces medical instruments and materials
which may negatively affect the evaluation process of this
study.

The limitation of the study is the limited number of patients recruited and the fact that it is not a
population-based study. There is a need for further
studies with larger number of patients and it will be
also interesting to follow-up the cervical changes
in patients who have a benign cervical pathology
but have oncogenic HPV-positivity.
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CONCLUSION

There appears to be a geographic variation in the
distribution of the most prevalent HPV genotypes
per region. In this study, the four most prevalent
high-risk types were HPV 16, 18, 51 and 39 in our
population. It is important to investigate the most
prevalent HPV genotypes in the investigated population if HPV genotype testing is going to be used
for triage and HPV 16 and HPV18 testing is believed to have a major role in screening for cervical abnormalities. HPV genotype testing is also
important in development of HPV vaccines.
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