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Abstract

The purpose of this study was to investigate the incidence of cervical intraepithelial neoplasia (CIN) and cervical cancer
(CC) in women of different age groups who underwent cervical cytological testing from 2016 to 2018. According to our study,
the frequency of CD incidence was inversely dependent on the degree of dysplasia in all age groups of women receiving survey
from 2016 to 2018. The CIN1 incidence rate increased from 2016 to 2018, while the rate of CIN 2, CIN 3 and CC decreased. An
analysis of the distribution patterns of CIN 1, CIN 2, CIN 3 and CC according to age revealed that the peak ages of the CIN1-3
incidence was 26-35 years. In the age group of 46-55 years, there was a sharp increase in CC—by 2.5 times compared with the
age groups of 26-35 years and 36-45 years. Although the peak ages of CC incidence was >56 years. The peak ages of the indirect
signs of HPV infection were 18-29 years and 30-44 years, characterizing the peculiarity of the immune status of these age groups.
Thus, the peak age group in which women develop both CIN1 and CIN2+ is 26-35. Patient’s age has a considerable influence
on the natural history of CIN—independent of CIN grade and HPV high-risk infection. (International Journal of Biomedicine.
2019;9(4):324-328.)
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lesion; HSIL, high-grade squamous intraepithelial lesion; HPV, human papillomavirus.

Introduction

According to the Russian statistics, in 2016, 16,423 new
cases of cervical cancer (CC) were recorded. In the structure
of the morbidity of the female population with malignant
neoplasms, CC occupies fifth place (5.3%).(" Invasive CC
is preceded by a long phase of pre-invasive disease called
cervical intraepithelial neoplasia (CIN), also known as cervical
dysplasia (CD). CINs ascertained by histological examination
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are classified in three grades based on increasing degrees
of cellular change and disorganization. The strongest factor
influencing the natural history of CIN is the presence of high-
risk human papillomavirus (HPV) infection.?>® In particular
HPV 16 and 18 increase the risk for persistent disease.® Low-
grade squamous intraepithelial lesion (LSIL, also known as
CIN1) is now recognized as a histological diagnosis of benign
viral replication that should be managed conservatively. Despite
evidence on differences in the clinical course of CIN2 and CIN3,
the updated World Health Organization 2014 histopathological
classification graded these lesions as a single entity: high-grade
squamous intraepithelial lesion (HSIL).® If left untreated,
CIN2 or CIN3 (collectively referred to as CIN2+) can progress
to CC. It is estimated that approximately 1%—2% of women
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have CIN2+ each year, with higher rates reported for women
of HIV-positive status, at 10%.¢19 A recent 5-year longitudinal
investigation from Northern Italy ' of 310 patients with CIN2+
indicates that none of the 172 women with a negative HPV
DNA test at 6 months post-treatment had residual or recurrent
CIN2+ during the 2-year surveillance period. Thus, the authors
conclude that that HPV DNA is highly predictive of disease
eradication.

According to a study conducted in the United States, the
annual incidence of CIN 1 was 1.2 per 1,000 with a rate of
1.5 per 1,000 for CIN 2/3. CIN 1 incidence peaked among
women aged 20 to 24 years (5.1 per 1,000), with CIN 2/3 rates
highest among those 25 to 29 years (8.1 per 1,000).1? Another
US study found that 412,000 women in the United States
are diagnosed with CIN annually, with an associated cost
of approximately $570 million. CIN incidence was highest
among women aged 21 to 30 years (3.3 and 3.6 per 1,000)
and women aged 31 to 40 years (2.9 and 2.7 per 1,000).> CC
tends to occur in midlife and is most frequently diagnosed in
women between the ages of 35 and 44.0Y According to the
Russian statistics, the incidence of CC was the highest in the
age group of 30-34 years (23.76%), compared with other age
groups.)

The purpose of this study was to investigate the
incidence of CIN and CC in women of different age groups
who underwent cervical cytological testing from 2016 to 2018.

Materials and Methods

Cytological material with signs of CD of different
degrees from 931 women aged between 18 and 88 years, who
applied to medical institutions for preventive and diagnostic
purposes from 2016 to 2018, was analyzed in the laboratory
of pathomorphology, histology and cytology of the NEFU
Medical Institute Clinic. The material of the cytological study
consisted of smears of cervical mucosa and the cervical canal,
stained according to the method of Romanovsky-Giemsa.
Diagnosis of CIN (1-3) and CC was performed according to
Bokhman'’s classification (1976). We conducted a comparative
study for the incidence of CD in the dynamics of a 3-year
examination period by year (2016, 2017 and 2018). The
study was conducted with subjects grouped according to age:
the age groups of 18-25 years (n=144/15.5%), 26-35 years
(n=222/23.8%), 36-45 years (n=212/22.7%), 46-55 years
(n=192/20.6%), and >56 years (n=161/17.3%).

Results and Discussion

In accordance with the years of the survey, 128(13.7%)
women underwent a cytological study in 2016, 322(34.5%)
women in 2017, and 481(51.6%) women in 2018. According
to the data of cytological analysis, the highest rate falls on
LSIL (CIN1), which was recorded in 578(62.1%) women.
HCIL (CIN2 and CIN3) were found in 241(25.9%) and
97(10.4%) women, respectively (Fig. 1, 2). CC was detected
in 15(1.6%) examined women (Fig. 3). The high frequency
of CINI may reflect a high prevalence HPV in examined
women. In addition, CIN1 may not be a true neoplastic lesion

and just reflects the changes due to HPV infection and be
difficult to distinguish from reactive and other non-neoplastic
histological changes that resolves spontaneously. Generally,
CIN1, as acute infection, has a high regression rate with
recommended management.
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Fig.1. The incidence of different types of CIN
and CC in women who underwent cervical
cytological testing from 2016 to 2018.

Fig. 3. A — cervical adenocarcinoma, B — squamous
cervical cancer; x200.

Analysis of the frequency of different types of CD and
CC over a 3-year period (from 2016 to 2018 inclusive) (Fig.4)
showed an increase in the CINI rate from year to year with
a simultaneous decrease in the rate of CIN2 and CIN3. The
incidence of CIN1 in 2018 increased by 52.6% compared
to 2016, while the incidence of CIN2 decreased by 24.3%,
and the incidence of CIN3 decreased by 3.33 times. The CC
incidence decreased by 2.2 times over a three-year period.
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This indicates a positive trend in the development of high-
grade dysplasia. The decrease in the rate of CIN2+ and CC can
be associated with constant monitoring of the development of
dysplasia in the dynamics and effective treatment.
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Fig.4. The frequency dynamics of different types of CD and CC
over a 3-year period (from 2016 to 2018 inclusive).

A study of the incidence of CD depending on age showed
that CIN1 was the most frequently diagnosed pathology in all
age groups.(Fig.5) The highest frequency of CIN1 (14.2%)
was observed in the age group of 26-35 years, the lowest
frequency (10%) was observed in the age group of >56 years.
The highest frequency of CIN2 (6.4%) was observed in
the age groups of 26-35 years and 36-45 years. The lowest
frequency of CIN2 (3.7%) was found in the age group of 46-
55 years. The highest frequency of CIN3 (3%) was observed
in the age group of 26-35 years, and the minimum frequency
of CIN3 (0.8%) in the age group of 18-25 years. The incidence
of CC increased depending on the age of the patients. In the
age groups of 46-55 years and >56 years, this indicator was
2.5 and 3 times higher, respectively, than in the age group of
26-45 years (with no cases in the age group of 18-25 years).
The maximum incidence of CC was observed in the age group
of >56 years - 6(0.6%) cases. Thus, the progression of the
severity of CD develops over decades, and as the severity of
CD increases, the risk of further progression increases and the
chance of regression decreases.
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Fig.5. The incidence of CD in different age groups.

The link between HPV and CC has been extensively
investigated over the past decade.! In the majority of HPV-
infected individuals, the virus will clear out naturally. An
immune-deficient woman will develop CC within 5 to 10
years, while for a woman with a normal immune system this
time frame may be extended up to 15 to 20 years or even
longer."'® Persistent infection with high-risk HPV types and
altered viral gene expression are the cornerstone of HPV-
induced carcinogenesis.!”

HPV infection has specific sites for localization. In
order to complete the HPV infection generation cycle, the
virus requires a stratified epithelium. The usual progression
begins with initial virus infestation of the basal cell nucleus,
overcoming the host defense mechanisms. A long-recognized,
pathognomonic feature of HPV infection is the appearance
of halo or koilocytotic cells in the differentiated layers of the
squamous epithelium.!®

The maximum incidence of indirect signs of HPV
infection was observed in the age group of 26-35 years. (Fig.o,
7) It is estimated that in about 70% of young women, HPV
infection spontaneously disappears after 12 months from
the date of detection. Long-term preservation of HPV linked
mainly to infection by high-risk HPV types (mainly HPV
16 and 18).) In menopausal women, indirect signs of viral
infection were rare.
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Fig.6. The incidence of indirect signs of HPV infection in
different age groups.
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Fig.7. Binucleated cells with their nuclei pres-
sing against each other in a smear from the
cervix in HPV infection. Romanowsky-Giemsa
staining; x400.
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Conclusion

Thus, according to our study, the frequency of CD
incidence was inversely dependent on the degree of dysplasia
in all age groups of women receiving survey from 2016 to
2018. The CIN1 incidence rate increased from 2016 to 2018,
while the rate of CIN 2, CIN 3 and CC decreased. An analysis
of the distribution patterns of CIN 1, CIN 2, CIN 3 and CC
according to age revealed that the peak ages of the CIN1-3
incidence was 26-35 years. In the age group of 46-55 years,
there was a sharp increase in CC—by 2.5 times compared with
the age groups of 26-35 years and 36-45 years. Although the
peak ages of CC incidence was >56 years. The peak ages of
the indirect signs of HPV infection were 18-29 years and 30-
44 years, characterizing the peculiarity of the immune status
of these age groups.

Thus, the peak age group in which women develop both
CIN1 and CIN2+ is 26-35. The age group of 46-55 years and
older presents a sharp increase in CC incidence. Patient’s age
has a considerable influence on the natural history of CIN—
independent of CIN grade and HPV high-risk infection.
Observational management should be considered for selected
young patients with CIN.(1%22

Prevention, early detection, and effective treatment
of malignant tumors is one of the most important sections
of modern medicine. The WHO guideline provides
recommendations for screening and treatment of precancerous
lesions to prevent CC. A new screen-and-treat strategy
applies to all women regardless of HIV status, but specific
recommendations for women living with HIV have been
developed.®
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