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The Relationship between Cervical Smear and HPV Results with Colposcopic Biopsy Results

Servikal Smear ve HPV Sonuglari ile Kolposkopik Biyopsi Sonuglari Arasindaki iliski
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ABSTRACT

Objective: Cervical cancer-related deaths can be significantly reduced by early
diagnosis and screening methods. Human papillomavirus (human
papillomavirus; HPV) is the main risk factor in the development of cervical
cancer. The aim of this study is to investigate the histopathological results of
patients who underwent colposcopic evaluation due to abnormal cervical smear
results and/or HPV test positivity, and to define the relationship between cervical
smear and HPV results and the detection of HSIL and higher lesions.

Method: The study included 1490 patients who underwent colposcopy in Ankara
City Hospital Gynecological Oncology Surgery Outpatient Clinic between August
2019 and January 2021.

Results: Cervical smear results were pathological in 59.3% of the study group,
and 1.5% of them were interpreted as HSIL. Colposcopic biopsy result was
determined as HSIL and above in 59.1% of those whose cervical smear result was
HSIL. High-risk HPV type was found to be positive in 69.7% of the patients who
had HPV typing. HPV type was found to be type 16 and/or 18 in 44% of these
patients. In the presence of type 16 and/or 18, the probability of HSIL and higher
lesion increased from 8.1% to 28%.

Conclusion: Cervical smear, especially when performed with HPV typing, is
decisive in the identification of HSIL and above lesions. In the presence of HPV
16 and/or 18, approximately one-fourth of those with negative smear results
have HSIL and higher lesions. For this reason, it would be appropriate to use co-
test for screening cervical pathologies instead of cervical smear alone.
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OZET

Amag: Erken tani ve tarama yontemleriyle serviks kanserine bagl 6limler 6nemli
bir olglide azaltilabilmektedir. Serviks kanseri gelismesinde insan papilloma
virisu (human papillomavirus; HPV) ana risk faktoridir. Bu galismanin amaci
anormal servikal smear sonucu ve/veya HPV testi pozitifligi nedeniyle
kolposkopik degerlendirme vyapilan hastalarin histopatolojik sonuglarinin
arastiriimasi, servikal smear ve HPV sonuglariyla HSIL ve Uzeri lezyonlarin
saptanmasi arasindaki iliskinin tanimlanmasidir.

Metod: Calismaya Agustos 2019 ve Ocak 2021 tarihleri arasinda Ankara Sehir
Hastanesi Jinekolojik Onkoloji Cerrahisi Poliklinigi’nde kolposkopi yapilan 1490
hasta dahil edilmistir.

Sonuglar: Servikal smear sonuglari ¢alisma grubunun %59.3’linde patolojikti ve
%1.5'i HSIL olarak yorumlanmisti. Servikal smear sonucu HSIL olanlarin
%59.1’inde kolposkopik biyopsi sonucu HSIL ve (izeri olarak belirlenmisti. HPV
tiplendirmesinin yapilmis oldugu hastalarin %69.7’sinde ytiksek riskli HPV tipinin
pozitif oldugu gorildi. Bunlarin %44’Gnde HPV tipinin tip 16 ve/veya 18 oldugu
saptandi. Tip 16 ve/veya 18 varliginda HSIL ve Uzeri lezyon olasiligi %8.1’den
%28’e gtkmaktaydi.

Sonug: Servikal smear ve oOzellikle HPV tipi HSIL ve {Uzeri lezyonlarin
tanimlanmasinda belirleyicidir. Smear sonucu negatif olanlarin yaklasik dortte
birinde HPV 16 ve/veya 18 varliginda HSIL ve Uzeri lezyonlarin oldugu
gorilmektedir. Bu nedenle tek basina servikal smear yerine co-test’in servikal
patolojilerin taranmasinda kullanilmasi uygun olacaktir.
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INTRODUCTION

According to GLOBACAN 2020 data, cervical cancer is the fourth most common
cancer in women, with 604,000 new cases diagnosed annually worldwide and
342,000 women die from this cancer (1). Human papillomavirus (human
papillomavirus; HPV) is the main risk factor in cervical cancer tumorigenesis and
is detected in 99.7% of cervical cancers (2). More than 200 types of HPV have
been identified. HPV is divided into groups as high (16, 18, 31, 33, 35, 39, 45, 51,
52, 53, 56, 58, 59, 66, 68) and low risk depending on whether it is responsible for
malignant transformation. Of these types, 16 and 18 are the most frequently
isolated types in cervical cancer (3). HPV infection typically resolves within 12
months (4). Persistent infections lasting more than 2 months are responsible for
the development of preinvasive cervical lesions and subsequent cancer.
Cytologically detected cervical preinvasive lesions occur approximately 10 years
after contact with HPV (5). Therefore, screening and early detection of
preinvasive lesions is very important.

By performing cytological examination with cervical smear, which is used in
the early diagnosis and screening of cervical cancer, early detection of cervical
preinvasive lesions has been achieved and thus the incidence of cervical cancer
has been reduced (6). However, cervical smear alone is not considered sufficient.
Test strategies including detection of HPV DNA have been developed to improve
the efficiency of cytological evaluation alone (7). In many studies, it has been
shown that the sensitivity of the use of cervical smear test and HPV DNA together
(co-test) in cervical cancer screening is higher than each of the cervical smear
and HPV DNA test separately (8).

Neoplastic changes in HPV-related tissue begin as cervical intraepithelial
neoplasia (cervical intraepithelial neoplasia; CIN) before invasive cancer
develops. After starting as CIN 1, it progresses to CIN 2 and CIN 3. This grading
system is divided into two groups: low-grade squamous intraepithelial neoplasia
(low-grade squamous intraepithelial lesion; LSIL) for CIN 1 and high-grade
intraepithelial neoplasia (high-grade squamous intraepithelial lesion; HSIL) for
CIN 2 and CIN 3. This distinction has made the system clinically and pathologically
simpler. While clinical follow-up is recommended for LSIL, surgical intervention
is preferred for HSIL (9).

The aim of this study is to investigate the histopathological results of patients
who underwent colposcopic evaluation due to abnormal cervical smear results
and/or HPV test positivity, and to define the relationship between cervical smear
and HPV results and the detection of HSIL and higher lesions.

MATERIAL and METHOD

One thousand four hundred and ninety patients who underwent colposcopy
between August 2019 and January 2021 in Ankara City Hospital Gynecological
Oncology Surgery Outpatient Clinic were included in the study. Colposcopy
indications; abnormal cervical smear sampling, HPV 16 and/or 18 positivity,
cervical smear normal/abnormal but other high risk type positivity other than
HPV 16 and 18, and clinical suspicion. Patient data were reviewed retrospectively
Pregnant patients, those who had previous surgery for gynecological malignancy
and were under cytology follow-up, those who had vaginal cuff cytology, those
without smear or pathology results, and those who had previously been treated
for cervical preinvasive lesion were excluded from the study.

At Ankara City Hospital Pathology Clinic, cervical cytology samples are
prepared with the liquid-based Thin Prep Pap Test technique and reported
according to the Bethesda classification. HPV 16, 18 and other high-risk HPV (31,
33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68) genotypes are analyzed using Hybrid
Capture 2. Colposcopy-guided cervical biopsy material is evaluated by staining
with hematoxylin & eosin after standard tissue follow-up. All participants
provided written informed consent to the study procedures. Ethics committee
approval of the study was received by the local ethics committee (E2-22-2972).

Statistical Analysis

The meantstandard deviation was given for the variables with normal
distribution, the median (minimum-maximum) for the variables with non-normal
distribution, and the percentage (%) for categorical variables.

Among the values that did not fit the normal distribution, the Mann Whitney U
test was used when the number of groups was two. Chi-square test was used to
compare categorical variables. Results for a P value <0.05 were considered
statistically significant. IBM SPSS 23 program was used for data analysis.

RESULTS

The mean age of 1490 patients in the study group was 41.80+£10.353. Atypical
squamous cells of undetermined significance (ASCUS) and higher pathology were
detected in 884 (59.3%) patients in cervical smear. Cervical smear results were
analyzed. Results: Negative cytology in 567 (38.1%) patients, negative cytology
but insufficient transformation zone in 39 (2.6%) patients, ASCUS in 574 (38.5%)
patients, LSIL in 210 (14.1%) patients, atypical squamous cells high-grade cannot
be excluded from high-grade squamous intraepithelial lesion (ASC-H) in 60 (4%)
patients., HSIL in 22 (1.5%) patients, atypical glandular cells not otherwise
specified (AGC-NOS) in 18 (1.2%) patients. It was determined that HPV typing
was performed in 1233 of the patients and high-risk HPV type was positive in
1039 (69.7%) patients.

In 457 (44%) of these patients, positive HPV type was found to be 16 and/or
18. The results of colposcopic biopsy showed chronic cervicitis in 628 (42.1%)
patients, LSIL (CIN1) in 646 (43.4%), HSIL (CIN2) in 106 (7.1%), HSIL (CIN3) in 98
(6.6%), AIS in 2 (0.1%), SCC in 8 (0.5%) and adenocarcinoma in 2 (0.1%). Cervical
smear, HPV and colposcopic biopsy results of the patients are given in Table 1.

Table 1. Characteristics of the study group

Parameters n %
Negative Cytology 567 38.1
Negative cytology but 39 2.6
Cervical insufficient TZ
Smear ASCUS 574 38.5
Results LSIL 210 14.1
ASC-H 60 4
HSIL 22 1.5
AGC-NOS 18 1.2
Negative 194 13
HPV Status Positive 1039 69.7
Unlabored 255 17.1
HPV 16 only 354 34.1
HPV 18 only 74 7.1
HPV Types!  HPV 16-18 together 29 2.8
Other high risk except HPV 16~ 582 56
and 18
Chronic cervicitis 628 42.1
LSIL 646 43.4
Colposcopic ~ HSIL (CIN 2) 106 7.1
Biopsy HSIL (CIN 3) 98 6.6
Results AIS 2 0.1
ScC 8 0.5
Adenocarcinoma 2 0.1

IHPV positive patients (1039), HPV: Human Papillomavirus, LSIL: Low-Grade
Squamous Intraepithelial Lesion, HSIL: High-Grade Squamous Intraepithelial
Lesion
AIS: Adenocarcinoma In situ, SCC: Squamous Cell Cancer, ASCUS: Atypical
Squamous Cells of Undetermined Significance, ASC-H: Atypical Squamous Cells
High-Grade Cannot Be Excluded, AGC-NOS: Atypical Glandular Cells- Not
Otherwise Specified, CIN: Cervical Intraepithelial Neoplasia, TZ: Transformation
Zone

While the biopsy result was HSIL and above in 13.9% of the patients whose
smear result was reported as negative, this rate was 15.4% in negative cytology
where no transformation zone was observed. This rate was defined as 9.9% in
ASCUS, 19% in LSIL, 35% in ASC-H and 59.1% in HSIL (p<0.0001). Smear results
and colposcopic biopsy results are given in Table 2 in detail.
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Table 2. Colposcopic biopsy results according to cervical smear results

Cervical Smear Colposcopic Biopsy Results
Results

Chronic LSIL HSIL HSIL AIS scc Adenocarcinoma

cervicitis (CIN1) (CIN2) (CIN3)
Negative cytology 223 265 37 39 2 1

(%39.3) (%46.7) (%6.5) (%6.9) ) (%0.4) (%0.2)
Negative cytology 18 15 3 2 1
but insufficient TZ  (%46.2) (%38.5) (%7.7) (%5.1) (%2.6) )
ASCUS 291 226 32 23 2

(%50.7) (%39.4) (%5.6) (%4) ) (%0.3) )
LSIL 65 105 25 15

(%31) (%50) (%11.9) (%7.1) ) ) )
ASC-H

11 28 5 12 4

(%18.3) (%46.7) (%8.3) (%20) (%6.7) )
HSIL

6 3 4 7 1 1

(%27.3) (%13.6) (%18.2) (%31.8) (%4.5) ) (%4.5)
AGC-NOS

14 4

(%77.8) (%22.2) ) ) ) ) )

LSIL: Low-Grade Squamous Intraepithelial Lesion,HSIL: High-Grade Squamous Intraepithelial Lesion,AlS: Adenocarcinoma In situ,SCC: Squamous Cell Cancer
ASCUS: Atypical Squamous Cells of Undetermined Significance,ASC-H: Atypical Squamous Cells High-Grade Cannot Be Excluded,AGC-NOS: Atypical Glandular Cells- Not

Otherwise Specified,CIN: Cervical Intraepithelial Neoplasia, TZ: Transformation Zone

High-risk HPV type determined the results of colposcopic biopsy. In 1039
patients with high-risk HPV positive, the probability of having a biopsy result of
HSIL and above in those with HPV type 16 and/or 18 increased from 8.1% to 28%
(p<0.0001).

Table 3. Colposcopic biopsy results by HPV types

Similarly, HPV type was associated with colposcopic biopsy result in 567 patients
whose smear result was negative in subgroup analysis. High-risk HPV was
positive in 98% of this patient group, and 14% of this patient group had HSIL and
above lesions in colposcopic biopsy. While this rate was 23.2% in HPV types 16
and/or 18, it was 6.8% in other high-risk types (p<0.0001). HPV type and biopsy
results are shown in Table 3.

HPV Types Colposcopic Biopsy Result
Chronic LSIL (CIN1) HSIL (CIN2) HSIL AIS SscC Adenocarcinoma
cervicitis (CIN3)
HPV 16-18
129 200 54 67 2 4 1
(%28.2) (%43.8) (%11.8) (%14.7) (%0.4) (%0.9) (%0.2)
HPV other
228 307 29 16 ) 2 )
(%39.2) (%52.7) (%5) (%2.7) (%0.3)

HPV: Human Papillomavirus, LSIL: Low-Grade Squamous Intraepithelial Lesion, HSIL: High-Grade Squamous Intraepithelial Lesion, AIS: Adenocarcinoma In situ

SCC: Squamous Cell Cancer, CIN: Cervical Intraepithelial Neoplasia

Cervical pathology was determined to be cervical cancer in 10 patients in the
study group. The tumor type in 8 of them was squamous cell cancer, while 2 of
them were adenocarcinoma. Cervical smear cytology was found to be normal in
3 of these 10 patients.

On the other hand, cervical smear results were reported as HSIL in 1 patient, ASC-
H in 4 patients, and ASCUS in 2 patients. It was observed that 8 of these 10
patients had been tested for high-risk HPV. It was determined that the result of
the test was negative in one of those who were tested for HPV. HPV type was
type 16 in 4 of 7 patients with positive test results, type 18 in 1, and high-type
except HPV 16-18 in 2 (Table 4).
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Table 4. Age, cervical smear and HPV results of cervical cancer cases

Patient No. Histopathology Age Cervical Smear HPV Positivity HPV Type
1 Adenocarcinoma 43 Negative Positive 18
cytology
2 Adenocarcinoma 65 HSIL Unlabored -
3 scc 44 Negative Positive Other high-risk except HPV 16 and 18
cytology
4 scc 40 ASCUS Positive Other high-risk except HPV 16 and 18
5 SCC a7 Negative Positive 16
cytology
6 SCC 34 ASCUS Positive 16
7 SCC 28 ASC-H Positive 16
8 scc 55 ASC-H Positive 16
9 SCC 48 ASC-H Negative -
10 SCC 49 ASC-H Unlabored -

HPV: Human Papillomavirus,HSIL: High-Grade Squamous Intraepithelial Lesion, SCC: Squamous Cell Cancer, ASCUS: Atypical Squamous Cells of Undetermined Significance

ASC-H: Atypical Squamous Cells High-Grade Cannot Be Excluded
DISCUSSION

Cervical cancer-related deaths can be significantly reduced by early diagnosis
and screening methods (10). Cervical smear results were pathological in 59.3%
of the study group and 1.5% of this group were interpreted as HSIL. Cervical
smear results determined the probability of having a HSIL or higher lesion in
colposcopic biopsy. Colposcopic biopsy result was determined as HSIL and above
in 59.1% of those whose cervical smear result was HSIL. High-risk HPV type was
found to be positive in 69.7% of the patients who had HPV typing. HPV type was
found to be type 16 and/or 18 in 44% of them. HPV types 16 and 18 determined
the presence of HSIL and higher lesions in colposcopic biopsy. In the presence of
type 16 and/or 18, the probability of HSIL and higher lesion increased from 8.1%
to 28%.This was also valid for patients whose smear results were reported as
negative. Presence of type 16 and/or 18 in this patient group increased the
probability of HSIL and higher lesion more than 3 times. In the study group, it was
observed that the smear result was negative in 3 of 10 patients with cervical
cancer, and HPV typing was reported as negative in 1 of them.

With the cervical smear test, which is the primary step of screening tests,
cervical preinvasive lesions can be diagnosed and treated before invasive cancer
develops (11,12). In the population-based screening study of the Turkish Cervical
Cancer and Cervical Cytology Research Group, the detection rate of abnormal
cervical cytology was found to be approximately 1.8% (13). Tiziano Maggino et
al. found this rate to be 2.6% (14). In our study, approximately 60% of the study
group had pathologically reported cervical smear results. The reason for this
significant difference is that our study group consisted of those who had
colposcopy due to pathological smear and/or positive HPV.

Cervical cancer occurs with the persistence of HPV infection (15,16). Since it
takes 5-10 years for cervical cancer to develop following infection, this wide time
interval provides an opportunity for the detection of persistent HPV infections
(17,18). Today, the use of HPV as the primary screening method is accepted (19).
The sensitivity of the cervical smear test is less than 50%, and the potential to
bypass CIN or invasive cancer is over 35% (20). In addition, HPV-based screening
has been shown to be 60-70% more sensitive in detecting invasive cancer than
cytology-based screening (21). In our present study, HPV typing was found to be
important in the patient group whose cervical smear results were reported as
negative. In the presence of HPV 16 and/or 18 in 23.2% of this patient group,
HSIL and above lesions were detected in colposcopic biopsy.

Determining the prevalence and types of HPV, which plays a role in the etiology
of cervical cancer, is very important from regional management to national-
international management. According to a study conducted in our country in
2020 involving approximately 4 million women from all regions, the most
common HPV type was found to be type 16 (22). Similarly, in a European-
centered study conducted in 14 countries, it was found that HPV type 16 was the
most common with 29.8% (23).

Cervical smear pathologies and HPV positivity are associated with pathological
results in colposcopic biopsy. In our study, in which the patient group consisted
of those who underwent colposcopy due to cervical smear anomaly and/or HPV
positivity, it was found that 39.4% of the patients had LSIL (CIN1) and 9.6% of
them had HSIL (CIN2-3) in the colposcopic biopsy of those with ASCUS as a result
of cervical smear. In the study of Massad et al., in which the general population
was screened, it was determined that only 10% of those who received ASCUS as
a result of cervical smear had LSIL and 4% had HSIL (24). In the study of lkesu et
al. in a single center with 729 patients, it was observed that the cervical biopsy
result of 7.8% of HPV 16 positive and 5.7% of HPV 18 positive patients was
reported as CIN 2 (25). In our study, the cervical biopsy result was reported as
CIN 2 in 11.8% of HPV 16-18 positive patients.

The strengths of the study are the high volume of the study group,
colposcopies performed by gyneco-oncologists, and the presence of experienced
gynecopathologists. Its retrospective nature is the most important limitation of
the study. In addition, the fact that HPV typing was not performed on every
patient is another limitation of the study.

In conclusion, cervical smear and especially HPV typing are determinative in
the identification of HSIL and above lesions. In the presence of HPV 16 and/or 18,
approximately one-fourth of those with negative smear results have HSIL and
higher lesions. For this reason, it would be appropriate to use co-test for
screening cervical pathologies instead of cervical smear alone.
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