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ABSTRACT

Worldwide, cervical cancer ranks 4th in frequency in the female population, with about half of the cases
being fatal. In Romania, it is the second type of cancer found in women, after breast cancer and the main
cause of cancer mortality in patients aged between 15 and 44 years. The main cause of this type of cancer
is human papilloma virus (HPV) infection.

Although HPV is very widespread (> 85%), progression to cervical cancer is relatively rare. In countries that
have implemented cervical screening programs, the incidence and mortality caused by this pathology have
decreased by 50-75%. Also, the emergence of vaccines against the most common strains of oncogenic
HPV and the implementation of vaccination programs will bring additional benefits in preventing cervical
cancer.

This paper presents the results of a retrospective study, performed on a number of 92 patients, which aimed
to know the distribution of different HPV genotypes, their impact on the cervical epithelium, the degree of
access to the national screening program, and openness to anti HPV vaccination.
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INTRODUCTION

Cervical cancer was the fourth leading cause of
cancer in women worldwide, accounting for 3.2% of
all newly diagnosed cancers. The highest incidence,
as well as the highest mortality from cervical cancer,
is found in underdeveloped countries (1,2) and main-
ly affects women of reproductive age who have never
had a Babes-Papanicolau examination. This is due to
the inefficiency of screening programs and the lack
of availability of vaccination (3).

The main cause of cervical cancer is human papil-
loma virus (HPV) infection, virtually all cases of cer-
vical cancer (99%) have been associated with genital
HPYV infection. HPV is also implicated in the occur-
rence of other types of anogenital cancer: anal, vul-

var, vaginal, oropharyngeal and penile neoplasm, as
well as benign conditions, such as acuminate warts
(4-6).

The HPV family has over 200 viral strains that,
depending on their oncological pathogenesis, can be
classified into pathogens with high or low oncologi-
cal risk. Infections with low oncological risk are of-
ten silent and generate cytological alterations such as
cervical grade 1 neoplasms (CIN 1) or low-grade
squamous intraepithelial lesions (LSIL). Infections
with an increased risk of oncology, which are less
common, can progress to high-grade squamous le-
sions (CIN 2-3, HSIL) and cervical cancer. Some of
these low-risk strains are associated with tumors lo-
cated in the anogenital area. HPV infections type 6
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and 11 are very rarely associated with neoplastic le-
sions, being generally responsible for acuminate
warts (7).

A considerable part of HPV infections are self-
limiting. Most are asymptomatic (70-90%) and can
resolve in a year or two. A small part of these infec-
tions (5-10%) become persistent and cause precan-
cerous lesions that progress to malignancy. The peri-
od in which an HPV infection can progress to invasive
carcinoma is 7-10 years (8-10).

Vaccination programs associated with vaccination
are the best approach for protection against cervical
cancer. Periodical Babes-Papanicolaou testing can
detect precancerous lesions, or carcinoma in situ, as
well as HPV genotyping.

Due to these practices, mortality from cervical
cancer has decreased in recent decades by more than
30% in Europe and by more than 50% worldwide
(11,12).

In addition to screening programs, the prevention
of HPV infection is based on vaccination. The 3
currently marketed vaccines, bi-, tetra-, and nonava-
lent, are very effective against HPV 6, 11, 16 and 18,
the most common genotypes encountered. The pro-
tection for cervical cancer given by the nonvalent
vaccine can reach 90% (13,14).

HPYV vaccination has been adopted by many coun-
tries worldwide, and its effectiveness has already
been demonstrated in developed countries, where it
has led to a 60% reduction in precancerous lesions
compared to the control group (unvaccinated) (15,16).

Screening for cervical cancer is recommended for
both unvaccinated and vaccinated women who may
become infected with strains other than those for
which they have acquired immunity (17).

MATERIAL AND METHOD

This paper presents the results of a retrospective
study, conducted in a private clinic, on a number of
92 patients during 2020.

The aim was to know the distribution of different
HPYV genotypes, their impact on the cervical epithe-
lium, the degree of access to the national screening
program, as well as the openness to HPV vaccina-
tion.

We included patients who had: a positive HPV
genotyping test for at least one strain, Babes-Papani-
colu examination and more than one presentation in
the clinic during the study.
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All data obtained were processed while maintain-
ing the confidentiality of patients’ personal data.

The data were collected from patient tracking
sheets, being processed in Microsoft Excel. We re-
tained information about: the reason for the presenta-
tion in the clinic, age, parity, lifestyle habits (number
of sexual partners, tobacco use, use of estroprogesta-
tive contraceptives or condoms), HPV vaccination,
investigations and treatments performed.

RESULTS

Reasons for presentation at the clinic included:
genital discomfort, dyspareunia and regular check-
ups.

One of the inclusion criteria was the diagnosis of
at least one HPV strain. In 21 (22.82%) of the pa-
tients, only one strain was highlighted, the vast ma-
jority having two or more strains. Among the geno-
types with high oncogenic risk, strains 16, 18, 31, 33,
45, 51 and 52 were identified most frequently; and of
those with low risk the most common were 6, 11, 42,
44, 54. In the case of highlighting several genotypes,
the associations were diverse, including both low-
risk and high-risk strains. In addition to HPV, 53
(57.60%) patients also had other types of genital in-
fections, including Candida albicans, Trichomonas
vaginalis, Neisseria gonorrhoeae, Gardnerella vagi-
nalis, Herpes simplex type 2 (HSV-2), Streptococcus
beta-hemolytic (Streptococcus agalactiae), Staphy-
lococcus aureus.

Another inclusion criterion was the presence of at
least one Babes-Papanicolau exam. Of the 92 patients
included in the studies, 68 (73.91%) had classical cy-
tology, per slide, and 24 (26.08%) in liquid medium.
Being included in the national screening program for
cervical cancer, the clinic includes all patients be-
tween the ages of 24 and 64 in the program. For this
reason, 23 (25%) patients benefited for the first time
from a vaginal cytology examination, of which 18
(19, 56%) came from rural areas and 5 (5.43%) from
urban areas.

The results of the Babes-Papanicolau exam (BPN)
were 44 (47.8%) normal and 48 (52.17%) with
changes. The results are presented in Table 1.

The age of the patients included in the study was
between 18 and 64 years, according to table 2. Al-
though the screening program for cervical cancer is
aimed at women between 24 and 64 years, we includ-
ed in the study the age group 18-24 years, comprising
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16 patients who went to the clinic for mixed genital
infections, including HPV and HSV-2. All these pa-
tients were smokers and did not use any contracep-
tive (barrier, or hormonal).

TABLE 1. Babes-Papanicolau (BPN) exam results

BPN exam Num.ber of Percentages
patients

No changes 44 47.8%
ASC-US (atypical squamous cells 16 17.39%
of undetermined significance)
LSIL (low-grade squamous 14 15.21%
intraepithelial lesion)
HSIL (high-grade squamous 4 4.34%
intraepithelial lesion)
ASC-H (atypical squamous cells, 10 10.86%
HSIL cannot be excluded)
AGC (atypical glandular cells) 2 2.17%
AIS (In situ endocervical 2 2.17%
adenocarcinoma)

TABLE 2. Number of HPV-infected patients by age groups

Age (years) Number of patients Percentages
18-24 16 17.39%
25-34 48 52.17%
35-44 12 13.04%
45-54 8 8.69%
55-64 8 8.69%

Of these patients, 40 (43.47%) came from urban
areas and 52 (56.52%) from rural areas.

Because there is a statistically significant associa-
tion between HPV infection, regardless of viral geno-
type, with the number of sexual partners throughout
life, the history of hormonal contraception and to-
bacco use, we tried to determine the prevalence of
these factors in the study group. Regarding the num-
ber of sexual partners, 36 (39.13%) patients assumed
1-2 partners, 40 (43.47%) of them 3-4 partners, and
16 (17.39%) over 5 partners. We corroborated the
data on the number of sexual partners and the envi-
ronment of origin in table 3.

TABLE 3. Number of patients with HPV in relation to the
number of sexual partners

r. partners 1-2 3-4 >5
Environmen

Urban 24 126.08% | 16 | 17.39% | O 0%

Rural 12 | 13.04% | 24 | 26.08% | 16 | 17.39%

Of' the total of 92 patients included in the study, 60
(65.21%) were smokers.

As contraceptives, 56 patients (60.86%) were tak-
ing, or had taken, estroprogestative contraceptives,
and 28 of them (30.43%) were using condoms.
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Another risk factor for HPV infection cited in the
literature is parity. The distribution of parity by age
groups is shown in Table 4.

TABLE 4. Distribution of parity by age groups
18- 24 |25-34 (35-44 |45-54 |55-64
ani ani ani ani ani
Nulliparous 9 5 2 0 0 (16 [17.39%
Primiparous 4 18 0 2 1 25 127.17%
Multiparous | 3 25 10 6 7 |51 |55.43%

Parity Total

Of the study group, 28 (30.43%) women were
vaccinated with HPV, 64 (69.56%) were not. Of the
28 vaccinated, 19 (20.65% of the total group) re-
ceived the bivalent vaccine, and 9 (9.78% of the total
group) received the tetravalent vaccine. The number
of vaccinated patients by age was according to Table 5.

TABLE 5. Number of vaccinated patients by age groups
Age| 18-24 25-34 35-44 | 45-54 | 55-64

Vaccinated |16{17.39%(12|13.04%|0| 0% [0 0% (0| 0%
Unvaccinated | 0| 0% |[3639.13% [12(13.04% |8 (8.69% |8|8.69%

Depending on the clinical symptoms and the re-
sults of Babes-Papanicolau (BPN) examinations and
the genotyping that all the patients in the study ben-
efited from (these being the inclusion conditions),
some of the patients needed: vaginal secretions, col-
poscopy, biopsy (table 6).

TABLE 6. Types of investigations

Types of investigations N:;T_il::t:f Percentages
BPN exam 92 100%
HPV genotypes 92 100%
Colposcopy 41 44.56%
Biopsy 34 36.95%
Vaginals secretions, 53 57.6%
cervix cultures

In 34 (36.95%) cases, where the corroboration of
the data from BPN, genotyping and colposcopy was
inconclusive, cold biopsy or electroresection was
performed. The results obtained at the biopsy, cor-
roborated with the age of the patients, are presented
in table 7.

TABLE 7. Cellular abnormalities of the cervix according to
the age of the patients

Biopsy Age (years) Total

results | 1824 | 25-34 | 35-44 | 45-54 | 55-64

CIN1 - 1 2 2 - 5| 543%

CIN 2 - 12 5 2 4 23 25%

CIN 3 - - 1 - 3 4.34%
CIS - - 1 1 - 2| 217%
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Of the 34 biopsied patients, 26 underwent surgical
treatment. Thus, 9 cauterizations, 11 electroresec-
tions, 4 conizations and 2 Wertheim-Meigs radical
hysterectomies were performed. The age distribution
of the interventions is illustrated in Table 8.

TABLE 8. Types of surgery in patients with HPV infection

Types of Age (years)
. A Total
investigations (18-24(25-34|35-44|45-54|55-64
Cautery - 7 2 - - 9| 9.78%
Electroresection| - 2 3 2 4 111(11.95%
Conization - - 1 - 3 4.34%
Wertheim- - - 1 1 - 2| 217%
Meigs radical
hysterectomy

From their statements, all patients were informed,
through the family doctor, both about the national
screening program for cervical cancer and the avail-
ability of vaccination.

DISCUSSIONS

In the study group, the age distribution of infec-
tion with different HPV genotypes had the maximum
incidence in the age group 25-34 years (52.17%). The
literature indicates the period of up to 25 years with
the highest incidence of HPV infection (18,19). The
increase in age with maximum incidence observed in
our group is probably related to different sexual be-
haviors in different population groups, or could be
influenced by the selection criteria in the study.

Risk factors for HPV infection include: sexual be-
havior (early onset of sexual life, large number of
sexual partners), large number of pregnancies, smok-
ing, prolonged use of estroprogesterone contracep-
tives, lack of condom use, poor socioeconomic sta-
tus, suggestive hereditary-collateral antecedents,
immunosuppression (HIV/AIDS, immunosuppres-
sive treatment in transplantation, autoimmune dis-
eases) (20). The increased incidence of cervical can-
cer in women from certain population groups (South
American, African American), confirms that it is in-
fluenced not only by sexual behaviors, but also by
genetic predisposition (21,22).

In the study group, among the risk factors encoun-
tered in a large proportion were smoking, 60 (65.21%)
of patients being smokers. The inclusion of smoking
as a risk factor could be explained by the fact that
tobacco contains well-known carcinogens, which
could have a direct transforming effect on cervical
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tissues and/or cause immunosuppression, allowing
HPYV infection to persist and progress. to cancer (23).

The association between HPV infection and hor-
monal contraception in patients in the study group
was good. 56 (60.86%) of them used contraceptives
for several years. This association is explained by the
interaction of estrogen and progesterone with hor-
mone receptors in cervical tissue. Sex steroid hor-
mones are thought to enhance the expression of HP6-
E6 and E7 oncogenes, promoting the degradation of
pS3 tumor suppressor genes and improving the abil-
ity of viral DNA to transform cells (24). In the same
registry, parity may increase the incidence of HPV
infection, 51 of the patients, representing 55.43% of
the study group, were multiparous. Another factor
that makes pregnancy a risk factor is immunosup-
pression that has emerged as a necessity for tolerance
to the allogeneic fetus. However, these changes cre-
ate an increased susceptibility to infections (25-27).

Regarding the number of assumed sexual part-
ners, women from urban areas declared predominant-
ly 1-2 partners (26.08%), and those from rural areas
3-4 partners in 26.08% of cases. However, consider-
ing that we found a relatively large number of genital
infections associated with HPV, respectively 53 pa-
tients, representing 57.60% of the total group, and
that the percentage of those who used a condom was
30.43%, we consider this inconclusive result.

Reducing morbidity and mortality related to cer-
vical cancer requires the development and expansion
of screening programs for cervical pathology. Detec-
tion of any HPV (low risk, high risk) can each be as-
sociated with ASC-US, LSIL, HSIL, or cervical can-
cer (28-30). In the study group, which included only
patients diagnosed with at least one viral strain, the
result of HPV examination included 47.8% normal
results, 2.17% adenocarcinoma and 50% modified
results, of which ASC-US represented 17 39%, and
HSIL 4.34%.

Screening strategies for cervical neoplasms rec-
ommend that all women receive BPN testing after the
onset of sexual life. In the case of normal results, test-
ing should be performed at 3-5 years. Vaccinated
women should also be tested, as they may contact
new strains for which they have not acquired immu-
nity, as well as hysterectomized patients with preop-
erative CIN-2 or CIN-3, as recurrent cancer may de-
velop in the vaginal arch (31-34).

Screening protocols may include more sensitive
techniques than the “classic” BPN examination: col-
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lecting cytology in the liquid medium, associating
p16/Ki-67 biomarkers, indicative of the transforma-
tion of HPV infections, useful in the management of
ASC-US and LSIL cytologies (35-39), and HPV gen-
otyping that identify high-risk strains. Combining
HPYV genotyping with cytology reduces the mortality
rate and extends the screening interval to 5 years with
lower costs (40).

HPYV genotyping has a role in identifying the risk
of residual or recurrent disease after treatment for
CIN, but cannot always distinguish between transient
infection and chronic infection (41-43).

In the study group were highlighted both high risk
strains — 16, 18, 31, 33, 45, 51, 52 — and low risk ones —
6, 11,42, 44, 54. The most common were first strains
16, 18, 6, 11, as we expected, usually in various com-
binations. In the 2 causes of adenocarcinoma, as well
as in the 4 cases in which conization was performed,
strains 16 and 18 were detected in combination with
other strains, both high risk and low risk. The results
were consistent with data from the literature.

Cellular abnormalities and detected precancerous
lesions require further investigation for diagnostic
confirmation, follow-up and treatment, depending on
the type of lesion diagnosed. In the present study, the
use of colposcopy and biopsy was required to estab-
lish the diagnosis. Electrosection was used as a meth-
od of diagnosis and treatment.

Most HPV infections are transient, self-limiting,
and only a small proportion persist and progress to
high-quality squamous intraepithelial lesions. It takes
7 to 10 years for a high-risk squamous intraepithelial
lesion to progress to cervical cancer (44-46). Most
women, especially young ones, get rid of the infec-
tion in 1-2 years. It is therefore recommended that
intraepielial cervical lesions due to HPV infections
be monitored, with the timing of surgery, which is
often no longer necessary (47).

In the case of the studied group, the treatment was
applied in case of persistence of infection with highly
pathogenic strains, or after confirmation of cervical
neoplasia. Both cases of adenocarcinoma had a here-
do-collateral history of genital neoplasms.

HPYV vaccination provides protection not only for
dysplasia and cervical cancer, but also for anal, vul-
var, oropharyngeal, penile and vaginal neoplasms, or
for other benign diseases caused by the virus (48,49).
Vaccines currently used (bi, tetra and nonavalent)
have already been shown to be effective in developed
countries. They can prevent 90% of benign and ma-
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lignant lesions due to infection with different HPV
genotypes (50).

The vaccines are especially aimed at adolescents
aged 9-13 (before the onset of sexual life) and wom-
en up to 26 years of age. This vaccination does not
provide protection against all existing strains and
subtypes, nor does it provide protection against exist-
ing infections (51).

In the study group, 28 patients, aged between 18
and 34 (so from the generation in which vaccination
programs were implemented at European level) were
vaccinated. During this age range, 64 patients were
placed, of which 43.75% were vaccinated.

Vaccination programs differ from country to
country, depending on each person’s financial
strength and specific sexual behaviors. There are
countries, such as Sweden (52), where the HPV vac-
cination program, which includes both girls and boys,
has proven its usefulness, both by reducing costs for
health services and by reducing the incidence of ano-
genital, penile and orofringian neoplasms. In devel-
oped countries, where vaccination programs have
been successfully implemented, there has been a de-
crease in the incidence of cervical cancer in the un-
vaccinated population, due to herd immunity (53). In
Romania, vaccination programs are in their infancy.
There was a reluctance to vaccinate for various rea-
sons, the most common being: belief in their ineffi-
ciency, fear of side effects or encouragement of an
carly onset of sex life. The elimination of these fears
can only be achieved through good communication
with the authorized staff, mainly with family doctors.

The patients included in the study stated good
communication with family doctors. They are direct-
ly involved in primary counseling on risk factors and
screening for cervical cancer, as well as in HPV vac-
cination. They also play an important role in health
and sex education programs.

CONCLUSIONS

HPV infection, although widespread, is self-limit-
ing and rarely progresses to different types of cancer.

Cervical cancer can be cured if diagnosed early.
Most cases of cervical cancer can be prevented
through prevention programs that provide cervical
screening for adult women and vaccination against
human papilloma virus (HPV).

On the other hand, the dynamic follow-up of cas-
es with precancerous changes of the cervical epithe-
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lium avoids unnecessary interventions, only persis-
tent infections should be operated.

Primary medicine has a special importance in the
implementation of screening and prevention policies,
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