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Abstract

The purpose of this study was to investigate the relation between the presence of cervical dysplasia and HPV infection in
women of the Republic of Sakha (Yakutia) (RS(Y)), to analyze cytological samples for detecting the presence of pathology and
the degree of cervical dysplasia, and to detect the level of HPV infection, and establish the dependence of HPV-test positivity on
the presence of dysplasia and the woman’s age.

Methods and Results: Cytological material was taken from cervix uteri and cervical canal scraping from 100 patients aged
between 22 and 60 years (mean age of 38.9+9.2 years). The sample from every patient was obtained by traditional cytology and
liquid-based cytology (LBC). The results of LBC were interpreted under the terminology system of the Bethesda System (2015).
HPV detection and typing were performed by real-time PCR using commercial test systems according to their instructions.

The analysis of cytological samples by the LBC method in women of RS(Y) revealed a high prevalence of NILM in the
samples to compare with intraepithelial lesions of the cervix. Among intraepithelial lesions, LSIL was significantly more common.
Positive HPV tests were observed in less than half of the cases. The vast majority of positive HPV tests were high—risk HPV types,
and 16 and 51 types marked the most frequent. The positive tests for high—risk HPV types in women with NILM and intraepithelial
lesions (LSIL, HSIL, ASCUS) were approximately equal. The frequency of positive tests for high—risk HPV types in women under
45 was higher than in women 46 years and older.

Conclusion: The combined use of LBC and HPV testing for high-risk HPV infection improves the effectiveness of
diagnostics by reducing the amount of uninformative material and allows detecting pathological changes at an earlier stage.
(International Journal of Biomedicine. 2020;10(2):165-168.)
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Abbreviations

ASCUS, atypical squamous cells of undetermined significance; CC, cervical cancer; CIN, cervical intraepithelial neoplasia;
HPYV, human papillomavirus; hrHPV, high-risk HPV; HSIL, high-grade SIL; LBC, liquid-based cytology; NILM, negative for
intraepithelial lesion or malignancy; PCR, polymerase chain reaction; SIL, squamous intraepithelial lesion; LSIL, low-grade SIL

Introduction sexually active women have encountered not only one but
several more types of HPV.®) Epidemiological and molecular-

HPV is one of the most common causes of sexually biological data indicate an important role of HPV in the
transmitted diseases. It is believed that more than 50% of occurrence of cervical intraepithelial neoplasia (CIN) and

cervical cancer (CC). Currently, it is generally accepted that
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HPVs can infect basal epithelial cells of the skin or
inner lining of tissues and are categorized as cutaneous types or
mucosal types. HPVs contain a 7.9-kb circular double-stranded
DNA genome that consists of four parts: an early region (EI,
2, 4-7 genes), a late region (L1, 2 genes), a long control region
(LCR), and a small, highly variable, non-coding region (NCR)
between ES5 and L2.®) To date, more than 200 types of HPVs
have been well characterized,” more than 40 of which can
affect the mucous membranes of the genital organs.®

Based on their association with cervical cancer and
precursor lesions, HPVs can also be grouped into high-risk (16
,18,31,33,35,39,45,46,51,52,53,56,58,59,66,68,73,82) and low-
risk (6,11,40,42,43,44,54,61,70,72,82) HPV types.® Low-risk
HPV types generally cause benign lesions of the cervix and
condyloma.?

HPYV affects the basal layer of the epithelium, where cell
division is most active. Koilocytes are the predominant cellular
features of infection with HPV. Later, under the influence of
the immune system, the virus can be eliminated from the body.
In the case of long-term persistence, HPV-DNA fits into the
cell genome with subsequent step-by-step transformation of
the epithelium up to the formation of cancer cells.!"

The incidence of HPV infection is the highest in the
age group of 15-19 years: About 40% of positive tests of this
group indicate the presence of HPV-DNA in the material taken
from the cervix. The greater the age of women surveyed, the
greater the decrease in the percentage of positive results: in
the age group of 20-24 year-olds, there are more than 30%
with positive results; in the group of 25-29 year-olds, there
are fewer than 30% positive. In the group of women who have
reached the 30-year mark, there is a further decrease in the
frequency of HPV infections to 15%-17%. In women after
menopause, HPV infection is very rare but has an important
prognostic value due to the risk of developing malignant
cervical pathology. In young women, HPV infection is mostly
transient, while infection in postmenopausal women usually
has the character of a long-term persistent infection. This is
very dangerous for molecular changes that lead to the initiation
of the process of carcinogenesis.'?

Given the high prevalence of CC, which is ranked the
third most prevalent cancer in the world among women of
reproductive age,” the diagnosis of precancerous cervical
pathology at the stage of intraepithelial neoplasia is an
urgent global need. Currently, the development of methods
and systems for early diagnosis of CIN is a top priority for
healthcare. For the early diagnosis of CIN, the cytological
method and molecular methods for detecting HPV-DNA are
widely used."*'¥ Molecular biology studies are direct methods
for detecting HPV infection and have a significantly higher
sensitivity than indirect method-cytological research. Currently,
the highest sensitivity for detecting HPV infection belongs to
the PCR method, in which the theoretical limit of recognition
is a genomic copy per 100,000 cells.!> The combination of the
HPV test and the cytological method has a higher predictive
value for detecting CIN than a single HPV test.!*'®

The purpose of this study was to investigate the relation
between the presence of cervical dysplasia and HPV infection
in women of the Republic of Sakha (Yakutia) (RS(Y)), to

analyze cytological samples for detecting the presence of
pathology and the degree of cervical dysplasia, and to detect
the level of HPV infection, and establish the dependence
of HPV-test positivity on the presence of dysplasia and the
woman’s age.

Materials and Methods

The study was conducted in the laboratory of
pathomorphology, histology and cytology of the NEFU
Medical Institute. Cytological material was taken from
cervix uteri and cervical canal scraping from 100 patients
aged between 22 and 60 years (mean age of 38.9+£9.2 years)
after examination and extended colposcopy in the “Malex+”
clinic (Yakutsk, Russia). The sample from every patient was
obtained by traditional cytology and LBC on the automated
system CellPrep Plus (Korea). The Romanovskiy-Gimza stain
method was used. The results of LBC were interpreted under
the terminology system of the Bethesda System,!” which
includes NILM, LSIL (encompassing: HPV/mild dysplasia/
CIN 1), and HSIL (encompassing: moderate and severe
dysplasia, CIS; CIN 2 and CIN 3).

HPV detection and typing (types 6, 11, 44, 16, 18, 26,
31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68, 73, and 82)
were performed by real-time PCR using commercial test
systems according to their instructions. The study data—the
incidence of intraepithelial lesions of the cervix in the samples
and the level of HPV infection among the examined women—
are presented in the form of proportions (percent).

The study was carried out in compliance with Ethical
Principles for Medical Research Involving Human Subjects,
Adopted by the 18th WMA General Assembly, Helsinki,
Finland, June 1964, and amended by the 59th WMA General
Assembly, Seoul, Republic of Korea, October 2008. The study
was approved by the Ethics Committee of the Yakut Science
Center of Complex Medical Problems. Written informed
consent was obtained from all participants.

Statistical analysis was performed using the statistical
software «Statistica» (v. 13.0, StatSoft, USA). The frequencies
of categorical variables were compared using the Chi-square
test. A probability value of P<0.05 was considered statistically
significant.

Results and Discussion

Assessing the levels of background and precancerous
pathology by the LBC method, the absence of intracellular
lesions were detected in 66/66% cases, of which 26% of
patients had no pathology and 40% had reactive changes—
squamous metaplasia, inflammation, moderate hyperplasia
(no significant differences were obtained). In general,
including reactive changes, cervical pathology during LBC
was detected in 74/74% cases. LSIL and HSIL were detected
in 34/34% cases. LSIL was detected in 27 cases (79.4% of all
intraepithelial lesions), of which CIN1 in 20 cases (58.8% of
all intraepithelial lesions) cases and CIN1 with coilocytes in
7 cases (20.6% of all intraepithelial lesions) (P=0.006). HSIL
was recognized in 6 cases and accounted for 17.6% of the total
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number of dysplasias in the study group. Differences were
statistically significant between the frequency of occurrence
of LSIL and HSIL (P=0.006). In 1(2.9%) case, ASC-US was
diagnosed (Fig.1).
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Fig.1. Structure of detected precancerous lesions of
the cervix by LBC.

Forty-seven (47%) women were tested for HPV, of
which 19(40.4%) were confirmed to have HPV. The presence
of high-risk HPV types was significantly more common in 17
women (89.47% of all positive HPV tests) (P<0.001). Of these,
8 women were diagnosed with NILM (47% of all positive tests
for high-risk HPV types) and 9 with intraepithelial lesions
(53% of all positive tests for high-risk HPV types) (P>0.72).
In turn, the distribution of positivity for high-risk HPV types in
women with intraepithelial lesions was carried out as follows:
with the diagnosis of LSIL in 5 women (29.4% of all positive
tests for high-risk HPV types), HSIL in 3 women(17.6% of
all positive tests for high-risk HPV types), and ASCUS in 1
woman (6% of all positive tests for high-risk HPV types).
The positivity for high-risk HPV types in women with NILM
and intraepithelial lesions (LSIL, HSIL, and ASCUS) was
approximately equal.

The analysis of the presence of positive tests for hrHPV
types in women with dysplasia, depending on the LBC
diagnosis, found that positive and negative results occur with
approximately the same frequency. In women with LSIL,
there were 5 with positive results and 5 with negative results,
In women with HIS, there were 3 with positive and 2 with
negative results. Analysis of the distribution of HPV positivity
for hrHPV types showed that HPV type 16 was the most
common, which was found in 7 patients (36.8 of all positive
HPV tests). The next most common type was type 51, found in
4 women (21% of all positive HPV tests). Two types of viruses
were detected in 6 women (31.5% of all positive HPV tests).
These women had combinations the following types: 16 and
51, 16 and 39, 68 and 39, 31 and 53, 51 and 73, and 31 and 58.
The frequency of distribution of other types (39, 68, 31, 52,
73, 58, and 18) varied from 10.5% to 5.2% (Fig.2).

The frequency of HPV detection depending on age
showed that the maximum incidence of HPV in samples was
significantly more frequent at the age of 25-45 years—15 cases
(78.9% of all positive HPV tests) (P<0.001). It characterizes
the immune status of this age group, and in most cases, it is
transient. Approximately 70% of young women have HPV
infection that disappears 12 months after detection. Long-term
preservation of HPV is mainly associated with hrHPV types

(mainly, types 16 and 18).%% In women 46 years and older,
signs of HPV infection were less common and accounted for
4 cases (21%).
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Fig.2. Frequency of distribution of HPV types (%)

Thus, the analysis of cytological samples by the LBC
method in women of RS(Y) revealed a high prevalence of
NILM in the samples to compare with intraepithelial lesions
of the cervix. Among intraepithelial lesions, LSIL was
significantly more common.

Positive HPV tests were observed in less than half
of the cases. The vast majority of positive HPV tests were
hrHPV types, and 16 and 51 types marked the most frequent.
The positive tests for hrHPV types in women with NILM
and intraepithelial lesions (LSIL, HSIL, and ASCUS) were
approximately equal. The frequency of positive tests for
hrHPV types in women under 45 was higher than in women
46 years and older.

In conclusion, since each stage of morphological
research has not only some capabilities, but also limitations, it
dictates the need to use methods of complex diagnostics. The
combined use of LBC and HPV testing for hrHPV infection
improves the effectiveness of diagnostics by reducing the
amount of uninformative material and allows detecting
pathological changes at an earlier stage. Such a combined
approach significantly increases the value of diagnostic
measures and will expand the capabilities of the cytologist in
diagnosing and giving recommendations for clinical practice.
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