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Abstract: Objective: Cervical cancer can be diagnosed early by cancer screening programs. The aim of this study
was to evaluate the cervical smear test results of healthy women. Methods: We enrolled 94,848 healthy women
from 30-65 years of age in whom both HPV typing and a cervical smear test was performed between 2014 and
2017. Results: HPV was detected in 3001 women (3.16%). The mean age was 42 ± 8.94 years old. Positive HPV
types were HPV16; HPV16 and multiple infection; HPV31; HPV51; HPV39; HPV52; HPV56; HPV18; HPV68; HPV35;
HPV18 and multiple infection; HPV58; HPV45; HPV59; HPV16, HPV18 and multiple infection; HPV16 and 18; and
HPV33, in descending order. Cytology results were normal in 63.61%. We also identified atypical squamous cells of
undetermined significance in 6.60%, atypical squamous cells-cannot exclude high-grade squamous intraepithelial
lesion in 0.73%, low-grade squamous intraepithelial lesion in 10%, high-grade squamous intraepithelial lesion and
atypical glandular cells in 0.53%, and adenocarcinoma in situ in 0.03%. In terms of HPV subtypes, abnormal smear
results were divided into an HPV16, HPV18, and multiple infection group (25%), an HPV35 group (23.61%), an
HPV 16 and multiple infection group (22%), and an HPV16-only group (21.85%). Most cases of HPV (39.02%) and
abnormal cytology (43.04%) were detected between the ages of 30 and 40. Conclusions: This study is remarkable
because it is a community-based study and includes a large population of healthy women to detect HPV prevalence,
its subtype, and abnormal smear results.
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Introduction
Cervical cancer is the fourth most common
malignant tumor seen in women in the world.
Approximately 527,624 women are affected by
this tumor each year. The death toll from the
disease is estimated to be approximately
265,672 annually [1].
Nearly 87% of cervical cancer deaths occur in
underdeveloped countries, where it is the third
most common cause of death among women
[1-3]. This trend is due to the inadequacy of
screening programs in underdeveloped countries [4, 5].
Human papillomavirus (HPV) is the most common sexually transmitted infection worldwide

[6]. HPV infection is responsible for almost all
cervical cancers. Currently, about 79 million
men and women are infected with HPV and
approximately 14 million will become newly
infected each year in the United States (US) [7].
In the US, HPV was detected in nearly 99.7% of
cervical cancers, and cervical cancer developed in 11,000 HPV-positive women [7, 8].
There are more than 40 sexually transmitted
types of HPV that infect the skin and mucous
membranes. In infected individuals, the immune system normally eliminates the virus
within two years, but in some individuals, persistent HPV infection causes cervical cancer
and genital warts [9]. HPVs are divided into
three groups as low, potentially high, and
high-risk types. HPV6, HPV11, HPV40, HPV42,
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HPV43, HPV44, HPV54, HPV61, HPV70, HPV72, HPV81, and CP6108 are low risk; HPV26,
HPV53, and HPV66 are potentially high risk,
and HPV16, HPV18, HPV31, HPV33, HPV35,
HPV39, HPV45, HPV51, HPV52, HPV56, HPV58,
HPV59, HPV68, HPV73, and HPV82 are highrisk types [10].
An HPV infection takes 10-20 years to transform into invasive carcinoma. This long process
allows us to capture the disease in the premalignant period when treatment is most effective. Premalignant cervical lesions are asymptomatic and therefore can only be detected by
appropriate screening tests. Cervical cancer
screening aims to detect high-grade lesions in
asymptomatic women, to treat these lesions,
and to prevent them from becoming invasive
carcinoma [11].
Precancerous lesions can be detected by
Papanicolaou (Pap) smear cytologic testing and
can be treated early before progression to cancer. Early detection of the disease reduces
mortality rates. Patients treated with precancerous lesions have approximately a 100%
5-year survival rate [12, 13].
With the development of screening and treatment programs in the last 30 years worldwide,
cervical cancer rates have decreased. The
World Health Organization suggests screening
programs in developed countries beginning at
the age of 30 [14]. For this reason, HPV-DNA
testing and concurrent cytology results are
being studied in the context of cervical cancer
screening programs in women over 30 years of
age [15, 16]. According to the National Cervical
Screening Program, HPV testing once every five
years and Pap smear evaluation in HPV-positive
cases is recommended for every woman from
30-65 years of age.
In this study, HPV-DNA tests were performed on
healthy women as the first step of health services within the cervical cancer screening program envisaged by the Ministry of Health, and
HPV-positive cases were further evaluated by
Pap smear.
Materials and methods
In this retrospective study, the screening records of 94,848 healthy women between the
ages of 30-65 were analyzed. The study proto-
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col was approved by the Necmettin Erbakan
University Ethical Committee and Institutional
Review Board (23.11.2017/14567952-050).
From 2014-2017, two different samples were
obtained for the HPV DNA test and the Pap
smear from 94,848 healthy women between
the ages of 30-65 by family physicians trained
in primary healthcare in our city. Cases who
had vaginal bleeding, used suppositories, reported vaginal douching in last 72 hours or had
engaged in sexual activity in the last 24 hours,
were not included in the screening. Cervical
smears were prepared using a cervical brush
fixed in 95% alcohol. The second sample was
taken with a different brush. The samples
obtained for HPV (HPV-DNA specimen collection kits with (Qiagen HC2) and cervical smear
samples (with smear containers) were transferred to a laboratory. Genotyping was performed using a CLART kit (Genomica) on women
with Hybrid Capture2 (Qiagen), and HPV-positive
samples were sent to the National Central HPV
Laboratory within the Cancer Early Detection
and Education Center of the Ministry of Health.
Cervical smear samples of HPV-positive cases
were stained with conventional methods and
examined under a microscope by a pathologist.
Cytological evaluations were reported according to the Bethesda Classification System in
the following categories: Normal cells, atypical
squamous cells of undetermined significance
(ASCUS), atypical squamous cells-cannot exclude high-grade squamous intraepithelial lesion (ASC-H), low-grade squamous intraepithelial lesion (LSIL), high-grade squamous intraepithelial lesion (HSIL), atypical glandular cells
(AGC), adenocarcinoma in situ (AIS), and inadequate material.
In this study, the cases were grouped into those
with a single HPV infection, HPV16 and HPV18,
HPV16 and multiple infections, HPV18 and multiple infections, HPV16, HPV18 and multiple
infections and others. The cases were divided
into age groups from 30-40, 40-50, 50-60 and
60-65 years.
Age data are presented as the mean ± standard deviation. The results of HPV types and
cervical smear results were analyzed as a frequency and percentage. For comparing groups,
the χ2 test or Fisher's exact test were used.
P-values smaller than 0.05 are considered significant. The data were analyzed with SPSS version 20.0 (IBM Corp., Armonk, NY, USA).
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Table 1. The relationship between HPV subtypes and smear
results
HPV types

Abnormal
n (%)
HPV 16
97 (21.85)
HPV 18
12 (14.12)
HPV 16, 18
1 (10.00)
HPV 16, others
77 (22.00)
HPV 18, others
8 (11.43)
HPV 16, 18, others 4 (25.00)
HPV 31
30 (19.61)
HPV-33
2 (7.41)
HPV-35
17 (23.61)
HPV-39
18 (16.82)
HPV-45
9 (14.75)
HPV-51
19 (13.29)
HPV-52
11 (10.89)
HPV-56
12 (12.90)
HPV-58
14 (20.90)
HPV-59
5 (10.87)
HPV-68
10 (13.70)
Others
207 (19.12)

Smear results
Normal
U.M.
Total
n (%)
n (%)
n
273 (61.49) 74 (16.66) 444
55 (64.71) 18 (21.17)
85
5 (50.00)
4 (40.00)
10
211 (60.29) 62 (17.71) 350
46 (65.71) 16 (22.86)
70
8 (50.00)
4 (25.00)
16
103 (67.32) 20 (13.07) 153
20 (74.07)
5 (18.52)
27
37 (51.39) 18 (25.00)
72
67 (62.62) 22 (20.56) 107
41 (67.21) 11 (18.04)
61
91 (63.64) 33 (23.07) 143
70 (69.31) 20 (19.80) 101
62 (66.67) 19 (20.43)
93
42 (62.69) 11 (16.41)
67
35 (76.09)
6 (13.04)
46
52 (71.23) 11 (15.07)
73
691 (63.80) 185 (17.08) 1083

HPV = human papillomavirus; U.M. = unsatisfactory material.

Results
Within the screening program, HPV was found
in 3,001 out of 94,848 (3.16%) women. The
median age of HPV-positive women was 42 ±
8.94 years.
Of the HPV-positive types, 444 (14.8%) were
HPV16; 350 (11.66%) were HPV16 and multiple
infections; 153 (5%) were HPV31; 143 (4.7%)
were HPV51; 107 (3.5%) were HPV39; 101
(3.3%) were HPV52; 93 (3.09%) were HPV56;
85 (2.83%) were HPV18; 73 (2.43%) were
HPV68; 72 (2.4%) were HPV35; 70 (2.33%)
were HPV18 and multiple infections; 67 (2.2%)
were HPV58; 61 (2.03%) were HPV45; 46 (1.5%)
were HPV59; 16 (0.53%) were HPV16, HPV18
and multiple infections; 10 (0.33%) were HPV16
and HPV18; and 27 (0.9%) were HPV33. Other
types of HPV made up 1083 cases at a rate of
36.08%.
Cytologic abnormalities were found in 553
(18.3%) of HPV-positive cases. The cytology
results were determined to be normal in 1909
(63.61%), ASCUS in 198 (6.60%), ASC-H in 22
(0.73%), LSIL in 300 (10%), HSIL in 16 (0.53%),
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AGC in 16 (0.53%), AIS in 1 (0.03%),
and unsatisfactory material in 539
(17.96%).
Abnormal smear results in terms of
HPV subtypes were found in 25% of
the HPV16, HPV18 and multiple
infection group, in 23.61% of the
HPV35 group, in 22% of the HPV16
and multiple infection group and in
21.85% of the HPV16 group only
(Table 1).
In one case with AIS, HPV16 was
the single causative factor. Singular
HPV16 and the HPV 16 and multiple
infection group were responsible for
53% of the cases that resulted in
AGC, 75% of HSIL cases, 30.3% of
LSIL cases, 32% of ASC-H cases,
and 27.8% of ASCUS cases. After
HPV16, the HPV35, HPV58 and
HPV31 types were determined to be
the most prevalent factor in abnormal smear results (Table 2).

The most common HPV-positive
rates were found in the 30-40 age
group in 1171 (39.02%) patients, followed
by 1014 (33.79%) in 40-50 year olds, 648
(21.59%) in 50-60 year olds and 168 (5.60%)
in 60-65 year olds (Table 3).
Abnormal cytology results in terms of age group
were seen in 238 (43.04%) people from 30-40
years, 209 (37.79%) patients from 40-50 years,
92 (16.64%) participants from 50-60 years,
and 14 (2.53%) people from 60-65 years (Table
4).
Discussion
Cervical cancers have a long pre-invasive
phase. High-risk HPV genotypes and persistent
infections are preventable risk factors in the
development of cervical intraepithelial neoplasia and cervical cancer [17, 18].
HPV-DNA testing and Pap smears are effective
screening methods for detecting high-risk HPV
infection. The detection of pre-invasive lesions
by screening methods and appropriate treatment reduces the cervical cancer mortality rate
[19, 20]. In Turkey, a global cervical cancer
screening program that includes cervical Pap
smear testing has been applied by the De-
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Table 2. HPV genotype and cervical smear results
Cervikal smear results
HPV types

Cases n (%)

HPV 16

444 (14.80)

HPV 18

85 (2.83)

55 (64.71)

7 (8.24)

1 (1.18)

4 (4.71)

0

0

0

HPV 16, 18

10 (0.33)

5 (50.00)

1 (10.00)

0

0

0

0

0

4 (40.00)

Normal
n (%)

ASCUS
n (%)

350 (11.66)

HPV 18, others

70 (2.33)

46 (65.71)

3 (4.29)

HPV 16, 18, others

16 (0.53)

8 (50)

1 (6.25)

153 (5.00)

LSIL
n (%)

HSIL
n (%)

AGC
n (%)

AIS
n (%)

U.M.
n (%)

273 (61.49) 23 (5.18) 4 (0.90) 57 (12.84) 8 (1.80) 4 (0.90) 1 (0.23) 74 (16.67)

HPV 16, others

HPV 31

ASC-H
n (%)

211 (60.29) 32 (9.14) 3 (0.86)

18 (21.18)

34 (9.71)

4 (1.14) 4 (1.14)

0

62 (17.71)

1 (1.43)

3 (4.29)

1 (1.43)

0

0

16 (22.86)

0

3 (18.75)

0

0

0

4 (25)

0

0

20 (13.07)
5 (18.52)

103 (67.32) 10 (6.54) 2 (1.31)

17 (11.11) 1 (0.65)

HPV-33

27 (0.90)

20 (74.07)

0

0

2 (7.41)

0

0

0

HPV-35

72 (2.40)

37 (51.39)

6 (8.33)

1 (1.39)

9 (12.50)

0

1 (1.39)

0

18 (25)

HPV-39

107 (3.5)

67 (62.62)

7 (6.54)

1 (0.93)

9 (8.41)

0

0

0

22 (20.56)

HPV-45

61 (2.03)

41 (67.21)

5 (8.20)

0

4 (6.56)

0

0

0

11 (18.03)

HPV-51

143 (4.70)

91 (63.64)

11 (7.69)

0

7 (4.90)

0

1 (0.70)

0

33 (23.08)

HPV-52

101 (3.30)

70 (69.31)

4 (3.96)

2 (1.98)

4 (3.96)

0

1 (0.99)

0

20 (19.80)

HPV-56

93 (3.09)

62 (66.67)

5 (5.38)

0

7 (7.53)

0

0

0

19 (20.43)

HPV-58

67 (2.20)

42 (62.69)

5 (7.46)

1 (1.49)

8 (11.94)

0

0

0

11 (16.42)

HPV-59

46 (1.50)

35 (76.09)

1 (2.17)

0

4 (8.70)

0

0

0

6 (13.04)

HPV-68

73 (2.43)

52 (71.23)

7 (9.59)

0

3 (4.11)

0

0

0

11 (15.07)

0

185 (17.08)

Others

1,083 (36.08) 691 (63.80) 70 (6.46) 6 (0.55) 125 (11.54) 2 (0.18) 4 (0.37)

HPV = human papillomavirus; ASCUS = atypical squamous cells of undetermined significance; ASC-H = atypical squamous cells-cannot exclude
high-grade squamous intraepithelial lesion; LSIL = low-grade squamous intraepithelial lesion; HSIL = high-grade squamous intraepithelial lesion;
AGC = atypical glandular cells; AIS: adenocarcinoma in situ; U.M. = unsatisfactory material.

Table 3. The relationship between HPV subtypes and age groups
HPV types
HPV 16
HPV 18
HPV 16, 18
HPV 16, thers
HPV 18, others
HPV 16, 18, others
HPV 31
HPV-33
HPV-35
HPV-39
HPV-45
HPV-51
HPV-52
HPV-56
HPV-58
HPV-59
HPV-68
Others
Total

30-40 years old
(n, %)
194 (43.69)
35 (41.18)
5 (50.00)
152 (43.43)
23 (32.86)
7 (43.75)
74 (48.37)
10 (37.04)
24 (33.33)
45 (42.06)
23 (37.70)
58 (40.55)
47 (46.54)
29 (31.18)
18 (26.87)
15 (32.61)
25 (34.25)
387 (35.73)
1,171 (39.02)

Age groups
40-50 years old 50-60 years old 60-65 years old
(n, %)
(n, %)
(n, %)
137 (30.86)
100 (22.52)
13 (2.93)
28 (32.94)
18 (21.18)
4 (4.70)
2 (20.00)
2 (20.00)
1 (10.00)
105 (30.00)
66 (18.86)
27 (7.71)
29 (41.43)
16 (22.86)
2 (2.85)
7 (43.75)
2 (12.50)
0
42 (27.45)
31 (20.26)
6 (3.92)
8 (29.63)
9 (33.33)
0
34 (47.22)
12 (16.67)
2 (2.78)
42 (39.25)
15 (14.02)
5 (4.67)
29 (47.55)
9 (14.75)
0
50 (34.97)
30 (20.98)
5 (3.50)
35 (34.65)
15 (14.85)
4 (3.96)
28 (30.11)
25 (26.88)
11 (11.83)
29 (43.28)
14 (20.90)
6 (8.95)
17 (36.95)
10 (21.74)
4 (8.70)
29 (39.73)
16 (21.92)
3 (4.10)
363 (33.52)
258 (23.82)
75 (6.93)
1,014 (33.79)
648 (21.59)
168 (5.60)

partment of Cancer at the Ministry of Health
since 1992 [21].
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Total (n, %)
444 (14.8)
85 (2.83)
10 (0.33)
350 (11.66)
70 (2.33)
16 (0.53)
153 (5.1)
27 (0.9)
72 (2.4)
107 (3.57)
61 (2.03)
143 (4.77)
101 (3.37)
93 (3.1)
67 (2.23)
46 (1.53)
73 (2.43)
1,083 (36.09)
3,001 (100)

The global HPV prevalence in cervical cancer
patients is 92.4% [22]. In a 2010 study by Bruni
Int J Clin Exp Pathol 2019;12(4):1391-1398
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Table 4. Distribution of abnormal smear results according to age groups
Abnormal smear
AGC
AIS
ASC-H
ASCUS
HSIL
LSIL
Total

30-40 years old
(n, %)
6 (37.50)
1 (100)
7 (31.82)
74 (37.37)
7 (43.75)
143 (47.67)
238 (43.04)

40-50 years old
(n, %)
7 (43.75)
0
10 (45.45)
69 (34.85)
8 (50.00)
115 (38.33)
209 (37.79)

Age groups
50-60 years old
(n, %)
3 (18.75)
0
4 (18.18)
47 (23.74)
1 (6.25)
37 (12.33)
92 (16.64)

60-65 years old
(n, %)
0
0
1 (4.55)
8 (4.04)
0
5 (1.67)
14 (2.53)

Total (n, %)
16 (2.89)
1 (0.18)
22 (3.98)
198 (35.8)
16 (2.89)
300 (54.25)
553

AGC = atypical glandular cells; AIS: adenocarcinoma in situ; ASC-H = atypical squamous cells-cannot exclude high-grade
squamous intraepithelial lesion; ASCUS = atypical squamous cells of undetermined significance; HSIL = high-grade squamous
intraepithelial lesion; LSIL = low-grade squamous intraepithelial lesion.

et al., 1,016,719 cases with normal cytologic
results had an HPV prevalence of 11.7%; 24%
in Africa, 21.4% in Eastern Europe and 16.1% in
Latin America [23].
Studies performed in Turkey have reported
varying rates of HPV; some indicate a HPV prevalence from 2-6%, while others claim that it is
near the world average [24-28]. In studies from
still different regions of Turkey, the HPV rates
were reported as 23%, 17.9%, and 12.8% [2931]. Beyazıt et al. found a HPV prevalence rate
of 45.2% in 201 Turkish women from a western
region of Turkey [32]. However, the reason
for this high rate was that the study was performed in patients who came to the obstetrics
and gynecology polyclinic for gynecologic complaints. These authors suggested that a cervical cancer-screening program should include
local results to better determine the rate in
Turkey.
In our study, HPV was detected at a rate of
3.16%. This rate is more realistic as it shows
the community-based prevalence in healthy
women. In addition, the social life style, religious beliefs, and conservative cultural life in
our city are factors that can affect the HPV
prevalence.
Bruni et al. found the five most common HPV
types to be HPV16, HPV18, HPV31, HPV52 and
HPV58. HPV16 is the most common type
around the world. The second most common
type is HPV18 in western countries and HPV58
in Asia [23]. Many studies have attempted to
identify the most prevalent HPV types in Turkey.
Dursun et al. local study determined the most
common types as HPV16, HPV06 and HPV18,
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while Demir et al. implicated HPV16, HPV06,
HPV45, HPV62, and HPV53. Bayram et al.
found HPV18, HPV16, HPV06, HPV59, HPV54,
and HPV58 to be most prevalent and Beyazıt
et al. identified HPV16, HPV58, HPV06, HPV31,
HPV 33, and HPV11 [29-32]. In the current
study, the most common HPV types were
HPV16, HPV31, HPV51, HPV39, HPV52, HPV56,
HPV18, HPV68 and HPV35. Therefore, HPV16
appears to be the most common in our study
as well as in the world and in Turkey. However,
contrary to the literature, our HPV18 prevalence was almost last, which indicates that
subtypes differ from region to region.
In our study, the most common subtypes to produce cytologic abnormalities were the HPV16,
HPV18 and multiple infection group; HPV35,
the HPV16 and multiple infection group; and
only HPV16. This result indicates that HPV16 is
most responsible for cytologic abnormalities,
especially in high-grade lesions, such as HSIL.
HPV16 was also responsible for the single
cases of AIS and AGC. This finding was consistent with the literature. Dursun et al. found
HPV16, HPV06 and HPV18 subtypes most frequently in abnormal cytology samples, while
6.6% of normal cytology samples had a coinfection of both HPV16 and HPV18 [29]. Beyazıt et
al. detected HPV16 and HPV58 the most in
abnormal cytology [32]. In our study the rates
of cytologic abnormalities were increased in
HPV18 with HPV16 coinfection. In addition,
HPV35 was remarkably the second most common cytologic abnormality, and 61.49% of
cases with normal cytologic results were infected with HPV16. Arora et al. argued that if highrisk HPV is present in cases with negative cytol-
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ogy, these cases should be followed more
closely than HPV-negative cases, even if there
are no visible lesions [33]. Considering the high
positivity rates of high-risk HPV in negative
cytology samples in our study, it is vital that
screening programs are carried out properly in
our country and the screening intervals in these
cases should also be re-examined.
It has been reported in the literature that the
HPV prevalence peaks at two separate times at
younger and older ages [34, 35]. Age-related
sexual behavior and age and menopause-related changes in the cervicovaginal epithelium
were responsible for the increases in HPV at
advanced ages. In addition, it is thought that
there may be a reactivation of latent HPV infections as a result of age-dependent immune
suppression [35]. In Turkey, HPV rates decrease
with increasing age. In different studies,
authors have found that the HPV prevalence
was the highest under 30 years of age and the
lowest over 54 years of age [29, 30]. In our
study, the HPV prevalence was reduced with
increasing age, which is consistent with other
studies. The HPV frequency and associated
abnormal cytology results were found in the
lowest age group from 30-40 years of age. The
rates continued to decline with every 10 years
of age. This result was likely due to the lack of
sexual partners in Turkey, which has resulted in
low infection rates at young ages and a low
level of virus persistence.
The strength of this study is the fact that the
research is not hospital-based and involves
healthy individuals who do not have gynecologic complaints, so the prevalence of HPV detected in our study is more realistic and noteworthy.
A limitation of this study was that it demonstrates the results of only one city from Turkey,
which does not allow generalization of the
results to the whole population.

vical cancer rates with the detection of cervical
lesions in pre-invasive stages before cervical
lesions are converted to invasive cancers. HPV
prevalence and genotypes show differences
among countries and even within different
regions of the same country. Our study is remarkable because it was a community-based
study that included a large population of
healthy women to detect the prevalence of HPV
and its subtypes and their relationship with
abnormal Pap smear results.
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