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High-risk human papillomavirus in Turkish patients with clinically 
suspicious cervical lesions analyzed by multiplex-PCR
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Background & objectives: Human papillomavirus (HPV) infection is known to be the main cause of 
cervical cancer. This study aimed to determine the prevalence of high-risk HPV genotypes in smear 
specimens taken from women who had normal or abnormal cytology using a multiplex PCR method.
Methods: The study included 270 women aged between 19 and 69 yr with or without suspicious cervical 
abnormalities. A Pap smear sample from each patient was cytologically examined, and HPV typing was 
performed using a multiplex fluorescent PCR method. Those who were high-risk HPV positive and had 
a normal or abnormal cytology were further evaluated by colposcopy and biopsy.
Results: The total HPV positivity was 43 per cent (116/270). HPV positivity in the patients with an 
abnormal cytology was 77 per cent (33/43), whereas it was only 37 per cent (83/227) in women with 
normal cytology, which showed a significant difference (P<0.05). HPV positivity was also related to the 
age group when all the subjects were considered (P<0.05), and the highest prevalence of HPV infection 
was in the 30-39 yr age group. High-risk HPV types 16, 18, 31, 35, 51 and 56 were more common in the 
normal cytology patients, whereas high-risk HPV types 16, 31, 35, 45, 58 and 68 were commonly found 
in the abnormal cytology patients. 
Interpretation & conclusions: The determination of high-risk HPV genotypes in women with clinically 
suspicious cervical lesions should be conducted during an annual follow-up, irrespective of a normal or 
abnormal cytology by the age of 30 years or above.
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Quick Response Code:

The International Agency for Research on 
Cancer (IARC) Global Burden of Cancer (IARC) 
(GLOBOCAN) 2020 database, estimated that from 
about 604,127 cases of cervical cancer that were 
diagnosed, around 341,831 died from this disease 
globally1. Cervical cancer is the fourth most diagnosed 

cancer in women, though low- and middle-income 
countries have a higher incidence than developed 
countries1-3. In Turkey, cervical cancer is the 19th ranked 
cancer, with 2532 new cases and 1245 deaths per year4. 
In Turkey, the Ministry of Health began a Pap smear 
screening programme, and thus, cervical cancer has 
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been screened using human papillomavirus (HPV)-
DNA tests since 20145. Based on women who utilized 
the Cancer Early Diagnosis, Screening and Training 
Centers (KETEM) for screening in Turkey, HPV-DNA 
positivity was found to be 2.7 per cent in 7992 women 
using the Hybrid Capture II method6 and 3.29 per cent 
in 33,649 women using the PCR method7.

HPVs belonging to the Papillomaviridae family 
cause various benign and malignant lesions, most 
commonly in the skin and mucous membranes. HPV 
can convert a non-permissive cell to an oncogenic 
one, facilitating lytic viral infections in permissive cell 
types8,9. Currently, data indicate that HPV has more 
than 200 genotypes, and the whole genome sequence 
is known for about 100 genotypes. Approximately 40 
HPV types, known as anogenital types, are sexually 
transmitted and are closely linked with anogenital 
tract cancers. HPV genotypes are divided into low-
risk, high-risk and possible high-risk types according 
to their oncogenic potential10,11. The fifteen high-risk 
HPV genotypes (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 
58, 59, 68, 73 and 82) are known to be responsible for 
99 per cent of cervical cancer cases9. Worldwide, HPV 
type 16 is found in 50-60 per cent of cervical cancers, 
and HPV type 18 in 10-12 per cent9,12-14. Furthermore, 
in addition to cervical cancer, HPV types 16 and 18 
are also associated with other cancer types, including 
vulvar, anal vaginal, oral and oropharyngeal cancers9.

Early screening programmes using the Pap test 
along with HPV testing and the implementation of 
the HPV vaccine programme may lead to the possible 
elimination of cervical cancer worldwide by the end 
of this century and are necessary to prevent cervical 
cancer. This is possible because pre-cancerous lesions 
can be detected in the early stages by HPV screening 
programmes, and there is a long latency period between 
HPV infection and the development of cervical cancer. 
Thus, this study aimed to determine the prevalence 
of the high-risk HPV genotypes in cervical smear 
specimens taken from female patients with clinically 
suspicious cervical lesions, irrespective of a normal or 
abnormal cytology, by a multiplex PCR method.

Material & Methods

This study was conducted in the department of 
Obstetrics and Gynaecology, Erciyes University, 
Kayseri, Turkey, between February 2017 and 
November 2018, after approval from the Intitutes 
Ethics Committee. The smear samples were taken from 
the patients after obtaining their written consent.

Study participants: This study included 270 female 
patients with clinically suspicious cervical lesions 
who were admitted to the Obstetrics and Gynaecology 
outpatient clinic at University Hospital in the Central 
Anatolia region of Turkey between February 2017 
and November 2018. The mean age of the patients 
was 38.63±10.76 yr (range: 19-69 yr). Women with 
an intact uterus, cervical erosion, chronic cervicitis, 
hypertrophied cervix, bleeding on touch or suspicious 
growth/polyp/ulcer on cervix were included in this 
study. Women below the age of 19 yr and those with 
a current pregnancy, a history of a gynaecologic 
malignancy, a history of cervical conization and uterine 
prolapsus were excluded from the study. Women 
between 19-69 yr age who came to the clinic with 
distinct gynaecologic complaints were included in this 
study even though the international guidelines, do not 
recommend screening for cervical cancer below the 
age of 21 years and conducting HPV testing below the 
age of 30 years15-17. Although in women below 30 yr, 
HPV infections may be transient, women <30 with 
an abnormal cervical lesion that required a clinical 
assessment and biopsy to exclude neoplasia were 
included in this study for HPV screening and typing. 

Sample collection: Two cervical smear samples were 
obtained from each patient at the same time using two 
separate broom-like devices (Cervex-Brush, Rovers 
Medical Devices, the Netherlands), and these were 
rinsed into two vials of PreservCyt solution (ThinPrep 
Pap Test Solution; Cytyc Corporation, Boxborough, 
MA, USA) because the residual cells after the ThinPrep 
Pap test are not typically sufficient for HPV testing. 
The vials were sent to the Pathology department. 
The first vial was used to prepare the ThinPrep Pap 
test slides using the ThinPrep 2000 System (TP2000; 
Cytyc Corporation, Boxborough, MA, USA), and the 
second vial was used for HPV typing.

Cytology: Two pathologists evaluated the slides, and 
the slides from HPV positive women with a normal 
cytology were re-evaluated. The cytological evaluations 
of the slides were made according to the 2014 Bethesda 
system18. The cytological classifications included 
normal (negative), low-grade squamous intraepithelial 
lesion (LGSIL or LSIL), atypical squamous cells of 
undetermined significance (ASC-US), high-grade 
squamous intraepithelial lesion (HGSIL or HSIL), 
atypical glandular cells (AGC), ASC-cannot exclude 
HSIL (ASC-H), squamous cell carcinoma (SCC), 
adenocarcinoma (ADC) and adenocarcinoma in situ 
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(AIS). The patients who were low-risk HPV positive 
and had a normal cytology were followed up every six 
months during the first years. The patients who were 
high-risk HPV positive and had a normal cytology or 
were HPV positive and had an abnormal cytology were 
followed up by conducting a colposcopic examination, 
and cervical biopsy or biopsies were taken if suspicious 
areas were present. The cervical biopsies were 
classified and studied according to the World Health 
Organization classification19. Among the 46 (41%) 
patients whose cervical biopsy samples were taken, 
16 (35%) had a normal histology, and there were 16 
(35%) HGSIL, 10 (22%) LGSIL, 3 (6%) ASC-US and 
1 (2%) SCC. Based on the histological evaluations, the 
patients with HGSIL/cervical intraepithelial neoplasia 
(CIN2 and CIN3) underwent the loop electrosurgical 
excision procedure (LEEP). 

HPV genotyping: Total DNA was isolated from the 
second set of vials without storage using the QIAamp 
DNA FFPE Tissue Kit (QIAGEN Inc., Hilden, 
Germany) and following the manufacturer’s protocols. 
HPV typing was performed using a multiplex 
fluorescent PCR kit (f-HPV typing Kit, Molgentix, 
Barcelona, Spain) following the protocols described in 
the user’s manual. The kit is designed for simultaneously 
detecting 13 high-risk HPV types (types 16, 18, 31, 33, 
35, 39, 45, 51, 52, 56, 58, 59 and 68), one probable 
high-risk HPV type (type 66) and the 2 low-risk HPV 
types (types 6 and 11). The fluorescently labelled PCR 
products were analyzed using capillary electrophoresis 
in an Applied Biosystems’ 3130 Genetic Analyzer 
(Thermo Fisher Scientific, UK).

Statistical analysis: The statistical analyses were done 
using SPPS version 15 (SPSS Inc., Chicago, IL, USA) 
software. The variables were either nominal or ordinal 
and were analyzed using a Fisher’s exact test. P<0.05 
was considered as significant.

Results & Discussion

Human papillomavirus (HPV) positivity in patients 
with normal and abnormal cytology: According to the 
cytological evaluations of the 270 women included 
in this study, 227 (84%) had a normal cytology and 
43 (16%) had abnormal cytological findings (Figure). 
HPV positivity was observed in 116 (43%) of the smear 
samples taken from all the patients. HPV positivity was 
detected in 83 (37%) of the 227 patients with a normal 
cytology, whereas HPV positivity was found in 33 
(77%) out of 43 patients with an abnormal cytology 

(Figure). High-risk HPV positivity significantly 
correlated with the cytology results for all the patients 
(P<0.001).

The HPV positivity rates in our results were 
similar to those reported in previous studies conducted 
in Turkey20-22. For instance, Çalişkan et al22 found an 
HPV positivity of 42 per cent in consecutive cervical 
specimens by real-time PCR. In two other studies, 
HPV types were determined in patients who presented 
to the clinic with various gynaecological complaints 
(menstrual irregularity, dyspareunia, vaginal discharge, 
lower abdominal pain and post-coital bleeding)20,21. 
The first study included 61 female patients and the 
HPV positivity rate was 44 per cent (36% and 49% 
of the patients with normal and abnormal cytologies, 
respectively) by PCR and reverse hybridization 
methods20. In the second study, which included 201 
female patients, the HPV positivity rate was 45 per 
cent (49% and 43% of the patients with normal and 
abnormal cytologies, respectively) by the multiplex 
PCR method21. However, in our study, the HPV 
positivity was significantly higher in the patients with 
an abnormal cytology (P<0.05) (Table I).

HPV type distribution in HPV-positive patients with 
a normal or abnormal cytology: Table II shows the 
distribution of the HPV types in the HPV-positive 
patients with a normal or abnormal cytology. In our 
study, the six most common high-risk HPV types were 
HPV 16, 51, 31, 18, 35 and 56, in descending order, 
and HPV type 16 had the highest rate (19% and 24% 
in the HPV-positive patients with normal or abnormal 
cytologies, respectively). Similarly, in many studies 
from Turkey, Eastern Asia and Europe, the six most 
common HPV types are HPV 16, 18, 31, 51, 52 and 58, 

HPV positive

(n=116; 43%)

Patients with

suspicious cervical

lesion

(n=270)

Normal cytology

(n=227; 84%)

  Abnormal cytology

(n=43; 16%)

HGSIL (n=12) 

LGSIL (n=6) 

ASC-US (n=20)

ASC-H (n=5)

HPV positive

(n=83; 37%)

HPV positive

(n=33; 77%)

Figure. Flow diagram showing prevalence of HPV in smear samples 
taken from patients with suspicious cervical lesion who had normal 
or abnormal cytology using a multiplex-PCR method. HPV, human 
papillomavirus; HGSIL, high‑grade squamous intraepithelial lesion; 
LGSIL, low‑grade squamous intraepithelial lesion; ASC‑US, atypical 
squamous cells of undetermined significance; ASC‑H, atypical 
squamous cells‑cannot exclude HSIL
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Table I. Human papillomavirus positivity (HPV) in 
43 patients with abnormal cytology
Cytology HPV 

positive, 
n (%)

HPV 
negative, 

n (%)

Total 
(n)

P

Total 33 10 43
HGSIL 12 (36.4) 0 (0) 12 0.025
LGSIL 4 (12.1) 2 (20.0) 6
ASC‑US 12 (36.4) 8 (80.0) 20
ASC‑H 5 (15.1) 0 (0) 5
ASC‑US, atypical squamous cells of undetermined 
significance; HGSIL, high‑grade squamous intraepithelial 
lesion; LGSIL, low‑grade squamous intraepithelial lesion; 
ASC‑H, atypical squamous cells‑cannot exclude HSIL

whereas the most common high-risk HPV type is HPV 
type 16 in patients with both normal and abnormal 
cervical cytologies by the Hybrid Capture II and PCR 
methods6,7,14,20,21,23-30. It should be noted that, except for 
HPV 16, the most common HPV types may differ from 
country to country worldwide and even from region to 
region within a country. 

Furthermore, in our study, 26 (22%) of the 116 
HPV-positive patients had multiple HPV genotypes, 
including 10 (31%) of the 33 HPV-positive patients 
with an abnormal cytology and 16 (19%) of the 
83 HPV-positive patients with a normal cytology 
(Table II). Of these, high-risk HPV types 16, 51 and 
33 and low-risk HPV type 6 were the most common 
genotypes particularly in women with multiple HPV 
infections, irrespective of the cytology (normal or 
abnormal). Consistent with our results, several studies 
reported multiple HPV infections, namely 21 per cent 
in all HPV-positive patients24 and 23 per cent in HPV-
positive women with a normal pathology26. However, 
one study from Turkey30 reported that 36 per cent of 
their cases had multiple HPV infections, which is 
higher than the value reported in the present study 
(22%).

HPV positivity for the different age groups in patients 
with normal or abnormal cytology: The patients were 
divided into five age groups, and the HPV positivity 
and cytology results were evaluated according to the 
age groups. HPV infection is more common in young 
women. In some studies, the highest proportion of HPV 
positivity is reported in women aged 31-40 or 35-45 
and in those younger than 20 years24,25,31,32. However, 
in studies performed in Turkey, it is reported that 
women between the 30 and 39 yr have the highest HPV 
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positivity6,29,30. In the present study, we also found that 
the highest HPV positivity in the 30-39 yr age group 
for patients with both normal (40%) and abnormal 
(40%) cytologies (Table III, P<0.05). The high HPV 
positivity in this age range may be explained by the 
fact that women in this sexually active period have a 
higher chance of being infected with HPV.

The limitations of this study are that the study 
population was relatively small and was limited to a 
single-centre investigation. Thus, our findings cannot 
be extrapolated much. Our results demonstrated that 
regular gynaecological check-ups, as well as HPV 
detection methods, are important for identifying high-
risk types of HPV at an early stage as this is a known 
cause of cervical cancer. However, factors such as 
cigarette smoking, a weak immune system and human 
immunodeficiency virus (HIV) infection could increase 
the persistence of HPV infection. The other limitation 
of our study is that the percentage of abnormal cytology 
patients was low. This could be due to the use of a 
Cervex-Brush instead of a combination of an extended 
tip spatula and an endocervical cytobrush during the 
sampling.

Patients with normal cytology had a higher 
prevalence (6%) of high-risk HPV18 in this study, 
whereas it was low (3%) in women with abnormal 
cytology as shown in Table II. This may be because of 
low sample size. 

Taken together, this study revealed that high-risk 
HPV types could be determined in smear samples taken 
from patients who had normal or abnormal cytologies 
using a multiplex PCR method. Therefore, our results 
indicated that identifying high-risk HPV genotypes 
in women with clinically suspicious cervical lesions 
is crucial and this should be conducted during an 

annual follow up, irrespective of a normal or abnormal 
cytology by the age of 30 yr or above. 
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Table III. Human papillomavirus (HPV) positivity for the different age groups in patients with normal or abnormal cytology
Age 
groups

HPV positivity in 
270 patients*, n (%)

HPV positivity in 43 patients with 
an abnormal cytology**, n (%)

HPV positivity in 227 patients 
with a normal cytology***, n (%)

Total 116 33 83
19‑29 21 (18) 8 (24) 13 (16)
30‑39 46 (40) 13 (40) 33 (40)
40‑49 22 (19) 7 (21) 15 (18)
50‑59 24 (21) 4 (12) 20 (24)
60‑69 3 (2) 1 (3) 2 (2)
*HPV positivity for different age groups is statistically significant in all patients (P=0.014); **HPV positivity for different age groups is 
not statistically significant in patients with an abnormal cytology (P=0.959); ***HPV positivity for different age groups is statistically 
significant in patients with a normal cytology (P=0.007).
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