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Abstract
Background: The cervical cytology, HPV presence and HPV genotyping used for cervical cancer screening
are the guiding lights in predicting the risk of developing the disease now or in the near future and they
can be used in deciding how to manage the patient. In our study, we aimed to determine the rate of HPV
types in presence of abnormal cervical smear results and preinvasive lesions and to obtain data to help
predict the risk of cervical pathology according to HPV genotyping in our population. Materials and
methods: In this retrospective case series, 520 consecutive patients were included in the study who
underwent colposcopy in the gynecologic oncology clinic. The most common HPV types were determined
in patients with abnormal cytology results in cervical smear and with CIN2 or higher in cervical biopsy
results. Results: A total of 279 patients were tested positive for HPV. 70 (25.1%) of the patients were HPV
type 16, 34 (12.2%) were type 18 and 134 (47.0%) of the patients were tested positive for other high-risk
HPV types. The most frequent other high-risk HPV type was type 39 (7.9%). Reference smear results
identi�ed 239 patients (48.8%) as ASCUS, 117 patients (23.9%) as LSIL, 19 patients (3.9%) as HSIL and
115 patients (23.5%) as normal. The incidence of HPV 16 and 18 infection in patients with abnormal
smear results was 26.8%. Punch biopsy pathology results that revealed CIN1 was present in 48.4%, CIN2
or CIN3 in 8.1%, squamous cell carcinoma in 1.1% and cervicitis in 30.4% of the patients. In 89.2% of the
patients whose biopsy results were CIN2-3 or squamous cell cancer, HPV types were 16 and 18.
Conclusion: As types 16 and 18 positivity in patients with ASCUS was 26.8%, we suggest that performing
colposcopy directly in all HPV positive cases as recommended in ASCCP guidelines must be questioned
and HPV genotyping must be performed before colposcopy in patients with ASCUS.

Background
High-risk (HR) human papillomavirus (HPV) plays a major role in development of cervical neoplasia and
can be detected in 99.7% of these cancers. HR HPV types are 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58,
59,66, 68, 69, 82 and low-risk (LR) HPV types are 6, 11, 40, 42, 43, 44, 53, 54, 61, 72, 73, 81 (3, 4).
Persistence of HR strains of HPV infection is the most important determinant factor in cancer
development (2). Of these, types 16 and 18 are responsible for the majority of cervical cancer cases (5).
The cervical cytology, HPV presence and HPV genotyping used for cervical cancer screening are the
guiding lights in predicting the risk of developing the disease now or in the near future and they can be
used in deciding how to manage the patient (1). HPV testing is more sensitive than Pap smear in
screening and determining the risk of cervical cancer (6, 7). Cervical screening tests and colposcopy-
guided cervical biopsy can effectively help to diagnose cervical intraepithelial neoplasia (CIN), glandular
neoplasia or cervical cancer. CIN may be low grade (CIN1) or high grade (CIN2-3) in terms of progression
of cervical cancer. Although smear results can be used to identify the CIN status, there is urgent need for
studies reporting the outcomes obtained from biopsy results accompanying HPV genotyping.

In our study, we aimed to determine the rate of HPV types in presence of abnormal cervical smear results
and preinvasive lesions and to obtain data to help predict the risk of cervical pathology according to HPV
genotyping in our population.
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Methods
In this retrospective case series, a total of 520 consecutive patients who were treated in Haseki Education
and Research Hospital’s gynecologic oncology department, a tertiary referral hospital, were included in
the study between March 2017 and March 2018. The patients were selected according to the criteria of
the guideline “The Prevention and Early Detection of Cervical Cancer” (8). The inclusion criteria were as
follows: evidence of cytologically normal-HPV type 16 or 18, cytologically atypical squamous cells of
undetermined signi�cance (ASCUS)- HR HPV type positive, any HPV type but smear results with low-
grade squamous intraepithelial lesion (LSIL), high-grade squamous intraepithelial lesion (HSIL), atypical
squamous cells-cannot exclude HSIL (ASCH), between 21-24 years of age with positive re�ex test and
colposcopy with a smear ASCUS or LSIL. Patients' age, HPV results, HPV types, reference smear results,
colposcopy-guided biopsy and ECC results, type of excision procedure and pathological results were
obtained from the hospitals’ registry system. HPV genotyping results were available for 279 patients.
Colposcopy-guided cervical biopsy was performed in 471 patients with evidence of pathologic �nding. In
addition, ECC was performed in 447 patients. HPV genotypes were compared according to reference
smear results and colposcopy-guided cervical biopsy and ECC.

Ethical approval was obtained from the Haseki Education and Research Hospital Ethics Committee
(Number: 274/2018). The mean, standard deviation and percentages were calculated using SPSS version
16 (SPSS Inc. Released 2007. SPSS for Windows, Version 16.0. Chicago, SPSS Inc).

Sample collection:

Cervical cytobrush samples were collected with cervical brushes (Cervix-Brush, Medbar, Izmır, Turkey) and
stored in ThinPrep PreservCyt transport medium (Hologic, Inc., Marlborough, MA, USA).

HPV DNA was extracted from a 250 µl sample using QIAvac 24 plus vacuum system (Qiagen, Hilden,
Germany) and AmpliLute Liquid Media Extraction Kit (Roche Diagnostics, Mannheim, Germany) following
the manufacturer’s protocols. The extracted DNA was kept at -200 C until ampli�cation reactions. All
samples were tested for HPV DNA presence by biotinylated PGMY09/11L1 consensus primers, the 450-
bp region of L1 gene was ampli�ed and all samples were genotyped using reverse line blot assay with
linear array HPV Genotyping Test (Roche Diagnostics, Mannheim, Germany). Polymerase Chain Reaction
(PCR) was performed in GeneAmp® PCR System 9700 Thermal Cycler (Applied Biosystems, Foster City,
CA, USA). PCR conditions were: An initial denaturation step of 950C for 9 min, 40 cycles of 950C for 1 min,
550C for 1 min and 720C for 1 min, followed by a �nal extension step of 720C for 5 min (9). The samples
were kept at 40C until further use.

Results
The mean age of the patients was 40.4 (± 9.9). The demographic data of the patients are given in Table
1. A total of 279 patients were tested positive for HPV. 70 (25.1%) of the patients were HPV type 16, 34
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(12.2%) were type 18 and 134 (47.0%) of the patients were tested positive for other HR HPV types (HR
HPV types except for type 16 and 18). The most frequent other HR HPV type was type 39 (7.9%). 44
(15.8%) patients were either HPV negative or LR HPV positive.

Colposcopic examination was satisfactory in 463 (89.1%) patients. ECC was performed in 447 (85.9%) of
the patients. Colposcopy guided biopsy was performed in 471 (90.6%) patients and 279 (60.3%) patients
were genotyped for HPV. In 38 (7.3%) of the patients, Loop Electrosurgical Excision Procedure (LEEP) or
Cold Knife Conization (CKC) was performed according to the biopsy results.

Cervical smear results were available for 490 patients and of these the results of 375 (76.5%) patients
were abnormal. The cytology results revealed that 239 (48.8%) patients had ASCUS, 117 (23.9%) had
LSIL, 19 (3.9%) patients had HSIL and 115 (23.5%) patients had normal cytology.

HPV genotyping was performed in 139 patients with abnormal smear results and we found that 35
(25.1%) patients had HPV type 16 which was the most frequent type. 10 (7.2%) patients had type 18 and
other HR HPV types. In 44 (31.7%) patients, HPV types were either LR positive or negative. In women with
abnormal cytological results, HPV tip 16 and 18 infection frequency was 32.4%. In patients with ASCUS
smear results, type 16 or 18 positivity was 26.8%. Distribution of the HPV types according to cervical
cytological results are shown in Table 2.

Punch biopsy results revealed that 228 (48.4%) patients had CIN1, 38 (8.1%) patients had CIN2 or CIN3,
143 (30.4%) patients had cervicitis and 5 (1.1%) patients had squamous cell carcinoma. 57 (12.1%)
patients had normal pathological results. In patients who underwent ECC, 27 (6.9%) were diagnosed with
CIN1 and 4 (1.0%) were diagnosed with CIN2 or CIN3. None of the patients were diagnosed with cancer
after ECC. CIN1 was detected in 1 of 5 patients who were HPV LR positive or HPV negative. In addition,
there were no CIN2/3 or carcinoma cases which were not detected by biopsy but detected by ECC.
Distribution of the HPV types according to colposcopy-guided cervical biopsy and ECC results are shown
in Tables 3 and 4.

In 4 of the 5 squamous cell carcinomas detected with colposcopy-guided cervical biopsy, HPV was type
16 positive. In patients with CIN2/3, 66.7% of the patients had HPV type 16, type 20.8% had type 18 and
12.5% had other HR HPV types. In patients who had CIN2/3 and squamous cell carcinoma, 71.4% of the
patients were type 16 and the remaining part had type 18 and other HR HPV types. None of the patients
were LR HPV positive or HPV negative.

A total of 38 patients were treated with LEEP or CKC. Of these, 24 (63.1%) were CIN2 and 14 (36.9%) were
CIN3. One case was diagnosed with squamous cell carcinoma using LEEP. The smear result of this
patient was HSIL and colposcopy-guided biopsy result was CIN2 and colposcopy performed in this
patient was reported to be unsatisfactory. CIN2/3 was detected in 29 and CIN1 was detected in 2 patients
after LEEP treatment. The remaining 5 patients had cervicitis.

Discussion
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The incidence of HPV infection in patients with abnormal cervical cytology results, which is the most
common cause of cervical cancer, has been reported between 28.8-61.3% (10-12). In our study, the
incidence of HR HPV infection was 68.3% in women with abnormal cervical cytology results and HPV
type 16 or 18 positivity was 26.8%. In addition, 71.4% of the patients who had CIN2/3 and squamous cell
carcinoma were HPV type 16 positive while type 18 and other HR types were responsible for the
remaining part. Cervical cancer screening guidelines recommend HPV testing as a co-test with cervical
cytology or as a re�ex test when the Pap test result is ASC-US in women aged between 30 to 64 years.
(13). The ASCCP's guidelines recommend colposcopy for all HPV-positive women regardless of the
genotyping when ASCUS is present (1). HPV genotyping positive for strains 16 and/or 18 signals a high
risk of current or future high-grade cervical neoplasia (14-16). HPV type 16 is responsible for 55-60% of all
cervical cancers. Type 18 and other HR HPV types are responsible for 10-15% and 25-35% of all cervical
cancers, respectively (17-19). Considering the fact that the HPV types 16 and 18 positivity in patients with
ASCUS was 26.8% and a vast majority (89.2%) of the patients had types 16 and 18 in lesions with CIN2
or higher in our patient group and also the low incidence of cancer progression caused by other HR HPV
types reported in the literature, we believe that HPV genotyping must be performed before colposcopy in
patients with ASCUS. In literature, presence of HPV types 16 and 18 in patients with ASCUS has been
reported as 22.5%, similar to our study (12, 17, 18). Even though the prevalence of types 16 and 18 is not
provided in these studies, the prevalence of HR-HPV in ASCUS has been reported as 18-49% in different
studies (19-22).

In the literature, the most frequent type of HPV abnormal cytological reports has been reported as type 16
in women with abnormal cytological results (12,17,18). In a study from Turkey, HPV types 16 and 18 (35%
and 8.8%, respectively) have been reported as the most frequent types in women with abnormal cytology
(12). Another study has reported that HPV type 16 was the most frequent genotype, followed by types 51,
31, 52 and 18 (23). In our study, the most frequent HPV type was 16 (25.1%) and types 18 and 39 were
present in 12.2% and 7.9% of the patients, respectively. Other HR HPV types were positive in 47% of the
patients.

Although HR HPV positivity accompanying abnormal smear results was 31.8%, presence of HR HPV
types only in 12.5% of CIN2/3 cases and absence of other HR HPV types in any of the cancer cases may
be due to the lesser contribution of these types to cancer progression when compared with type 16. In a
randomized study including 14 countries, HPV types 16 and 33 have been shown to be the most
prevalent genotypes contributing to the progression of CIN3+ cervical lesions (24). No HPV type 33 was
detected in our patients in spite of the high HPV type 16 frequency.

ECC lets sampling of the endocervical canal. It has been reported that 5-15% of high-grade CIN patients
are diagnosed with ECC sampling (25-27). In our study, we performed ECC in 86% of our patients and
detected CIN2 and CIN3 in 2% of the patients. There were no CIN2/3 and carcinoma cases that were
detected by ECC but not by biopsy.
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To conclude, we suggest that performing colposcopy directly in all HPV positive cases as recommended
in ASCCP guidelines must be questioned and HPV genotyping must be performed.

Conclusions
As types 16 and 18 positivity in patients with ASCUS was 26.8%, we suggest that performing colposcopy
directly in all HPV positive cases as recommended in ASCCP guidelines must be questioned and HPV
genotyping must be performed before colposcopy in patients with ASCUS.

Abbreviations
ASCUS atypical squamous cells of undetermined signi�cance

CIN Cervical intraepithelial neoplasia

CKC Cold knife conization

ECC Endocervical currettage

HPV Human papilloma virüs

HSIL High-grade squamous intraepithelial lesion

LEEP Loop electrosurgical excision procedure

LSIL Low-grade squamous intraepithelial lesion

SCC Squamous cell carcinoma
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