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Introduction: Cervical cancer is a type of cancer that appears in cervical cells, in the lower part of the uterus, being characterized by the 
proliferation of atypical cancerous cells, which can spread rapidly, representing a serious disease, with significant medical and social impact 
among affected individuals, and a severe evolution particularly when detected in advanced stages. The aim of this study was to evaluate 
the alterations found in cervical cells, caused by persistent HPV infection, using inflammatory protein biomarkers such as fibronectin and 
telomerase. Material and method: This study included a total of 169 women, both asymptomatic and symptomatic, aged between 30 and 
64 years. Those women underwent routine gynecological consultations or were referred to a gynecologist because of their symptoms. After 
selecting the patients, a Pap test and blood samples (5 ml) were taken. Using a questionnaire, information regarding sexual characteristics 
and behaviors, as well as personal medical history, were collected. Results: The median value for telomerase was 0.1 ng/ml, with a minimum 
of 0.01 ng/ml and a maximum of 30.09 ng/ml. Based on the telomerase results, 66 (39.1%) patients had positive results (more than 0.215 
units) and 103 (60.9%) had negative results. The median value for fibronectin was 3.72 ng/ml with a minimum of 0.55 ng/ml and a maximum 
of 89.9 ng/ml. Of all women included in the study, 36 (21.3%) had positive results (more than 10 ng/ml), and 133 (78.7%) had negative results. 
Also, 15.2% of patients with positive telomerase and 16.7% with positive fibronectin presented Atypical Squamous Cells of Undetermined 
Significance. Mature squamous metaplasia and inflammatory cells have been identified among positive and negative results of fibronectin and 
telomerase. Conclusions: Positive and negative results for fibronectin and telomerase were similar in correlation with cytological results and 
information about HPV infection or sexual practices/characteristics were similar. 
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Introduction
Cervical cancer (CC) is a malignant neoplasm that appears 
in cells from the cervix, the lower part of the uterus that 
comes in contact with the vagina [1, 2]. 

It is characterized by the presence of atypical cells in the 
cervix, that exhibit a capacity for continuous proliferation, 
leading to a serious disease, with significant medical and 
social impact among patients and a poor prognostic when 
detected at advanced stages. Squamous cell carcinoma, 
which accounts for 70% of cases, is the most prevalent 
type of CC. Adenocarcinoma is less frequent, comprising 
approximately 25% of cases, and is more challenging to 
diagnose due to its location higher in the cervix. Globally, 
CC is the fourth most common cancer in women, with an 
estimated 604,000 new cases and 342,000 deaths in 2020. 
Low- and middle-income countries bear the brunt of this 
disease, with nearly 90% of new cases and deaths occurring 
in these regions [3, 4].

In Romania, CC represents a public health problem, 
due to its late diagnosis, which hinders complete recovery. 

The main cause and risk factor for CC is infection with 
Human Papilloma Virus (HPV). This virus is detected in 
nearly all cases of invasive CC, with one in four women 
between the ages of 14 and 59 being infected with HPV 
[5, 6].

HPV is primarily transmitted via direct contact, espe-
cially through sexual intercourse [7, 8]. 

Factors that influence the occurrence of CC are extrin-
sic factors, such as lifestyle, poor genital hygiene, sexual 
characteristics (early onset of sexual life and high number 
of sexual partners), number of births, poor obstetric care, 
repeated abortions, as well as intrinsic factors, such as age, 
endocrine or genetic factors [8-10].

Screening for CC using Pap Test proved effective in 
reducing the incidence of this disease. However, there 
are certain limitations when it comes to the detection of 
high-grade cervical intraepithelial neoplasia ([CIN2+]/
[CIN3+]) in cytology samples that display atypical squa-
mous cells of undetermined significance (ASCUS) and 
low-grade intraepithelial lesion (LSIL) [11].

Telomerase is an enzyme that adds repetitive units to 
the ends of chromosomes. The gradual loss of chromo-* Correspondence to: Budianu Mihaela-Alexandra 
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somes ends limits strictly the growth potential and leads 
to senescence in normal cells after a defined number of 
defined divisions. However, tumor cells exhibit an unlim-
ited proliferation potential and become immortal. This is 
due to the active enzymatic action of telomerase in tumor 
cells. Therefore, telomerase activation is an important step 
in carcinogenesis [12, 13]. Telomerase is almost absent in 
normal cells but expressed at functionally significant levels 
in the majority (90%) of human cancer cells. By extending 
telomerase DNA, telomerase is able to counteract the pro-
gressive erosion of telomeres that would otherwise occur in 
its absence. The presence of telomerase activity in cancer 
cells is correlated with resistance to both senescence and 
apoptosis [14, 15].

Fibronectin is a glycoprotein composed of a carbohy-
drate fraction and a protein fraction joined by a covalent 
bond. Several genetically specified isoforms have been 
identified for fibronectin. After intracellular synthesis, fi-
bronectins are secreted into the local extracellular matrix 
where they function. All tissues contain fibronectin [16].

The cellular receptor for fibronectin has been identified 
in all types of cells, and binding domains to collagen, hepa-
rin, fibrin, and actin as well as a cell interaction domain 
have been identified. Fibronectin has important roles in 
embryogenesis, in maintaining the integrity of tissues, in 
hemostasis, and in cancer cell migration [17].

The aim of the study is to evaluate the changes in cervi-
cal cells caused by the persistent HPV infection through 
the protein biomarkers of inflammation: fibronectin, re-
spectively the detection of the telomerase level. Addition-
ally, we investigated the relationships between the extrinsic 
factors that influence the occurrence of CC and these bio-
markers.

Materials and Methods

Target population:
Inclusion criteria: Asymptomatic women or those with 
symptoms such as abnormal vaginal discharge, genital in-
flammation or with risk factors such as early onset of sexual 
activity, high-risk sexual partner, multiple sexual partners, 
and history of other sexually transmitted infections, im-
munosuppression, or smoking; aged between 30 and 64. 
These women presented themselves in public and private 
gynecological offices for routine gynecological check-ups 
or due to the appearance of symptoms.

Exclusion criteria: Women under the age of 30 and over 
64, with a history of hysterectomy, with invasive surgical 
procedures in the genital area 12 months before, pregnant, 
or postpartum women.

The selection of patients was carried out over a period 
of 18 months (between 2021 and 2022). Eligible women, 
based on informed consent and inclusion criteria, were 
provided with information regarding the study protocol, 
including the steps of the study, and the collection of bio-
logical samples (including cervical cytology samples col-

lected using a cervical brush on liquid medium and blood 
samples to determine telomerase and fibronectin levels). 
These women were also asked to complete a brief medical 
questionnaire. Following sample evaluation, they received 
a phone call to report the results of the tests performed and 
to inform them about their health status. All data collected 
and the results obtained were kept confidential. After col-
lection, the cervical cytology samples were refrigerated at 
2-8oC, transported, and processed in the laboratory. At the 
same time, a blood sample of 5 ml was collected from each 
patient, which was centrifuged at 1200 rpm for 5 minutes, 
and stored in two Eppendorf tubes.

The collected samples were frozen at -20oC and later 
used for the determination of serum fibronectin and tel-
omerase levels. Based on a questionnaire, we classified 
the selected cases according to age, environment, socio-
economic status, education level, marital status, smoking 
status, alcohol consumption, sexual characteristics (first 
sexual contact, number of sexual partners, genital infec-
tions), personal physiological antecedents (menarche, 
number of births and abortions) and pathological personal 
antecedents. Each patient received an informed consent. 
This questionnaire-based study was approved by The Eth-
ics Committee of the University of Medicine and Phar-
macy of Târgu Mureș (no. 530 din 21.11.2019).

Cytopathological technique: Using the Bethesda 
system, the results of the cytology were classified as fol-
lows: Negative for Intraepithelial Lesions or Malignancy 
(NILM), Atypical Squamous Cells of Undetermined Sig-
nificance (ASCUS), Atypical Squamous Cells for which a 
High-grade lesion cannot be excluded (ASCH), Low-grade 
squamous intraepithelial lesion (LSIL) and High-grade 
squamous intraepithelial lesion (HSIL) [18, 19]. The mi-
crobiological examination of the vaginal discharge includ-
ed the usage of a growth medium and carrying out an anti-
biogram, monitoring the possible presence of an infection 
with various microorganisms: Trichomonas, Gardnerella, 
Streptococcus, Staphylococcus, Chlamydia trachomatis, Myco-
plasma, Escherichia coli, Klebsiella, etc.

Telomerase was measured using telomerase repeated 
amplification protocol (TRAP) assay, which utilized the 
Telo TAGGG Telomerase PCR enzyme-linked immuno-
sorbent assay (ELISA) kit from Roche Applied Science, 
Mannheim, Germany. The tests were performed according 
to the manufacturer’s specifications at the Advanced Medi-
cal and Pharmaceutical Research Center, within the Uni-
versity of Medicine, Pharmacy, Sciences and Technology 
“George Emil Palade” of Târgu Mureș, Romania. Samples 
were considered positive if the absorbance difference was 
greater than 0.215 units A450nm-A690nm [20].

Serum fibronectin levels were measured using the IBL-
International GMBH immune-enzymatic kit, which is 
based on the ELISA reaction for the quantitative determi-
nation of fibronectin. The test utilized the enzyme Strepta-
vidin Horseradish Peroxidase and biotin-conjugated anti-
fibronectin antibodies. The standardized working protocol 
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included in the set of reagents was followed, the recom-
mended reference range for adult patients being 10 ng/ml 
serum fibronectin, and above this value being a positive 
result [16].

Statistical analysis
Data was collected in Microsoft Excel spreadsheets. Statis-
tical analysis was performed using the Statistical Package 
for Social Sciences (SPSS, version 23, Chicago, IL, USA). 
Nominal variables were described as absolutes and relative 
frequencies (%) and the association between them was ana-
lyzed by Pearson’s Chi-square test or Fisher’s Exact Test. As-
sociations having P<0.05 were considered to be significant. 

Results
The present paper presents a prospective study that in-
volved 169 patients. The statistical analysis included a 
varied range of demographic parameters and correlations 
regarding the values of telomerase and fibronectin in the 
women surveyed, in connection with sexual characteristics 
and behaviors.

Correlation of telomerase and fibronectin results with 
cytological results
The median value of telomerase was 0.10 ng/ml with a 
minimum of 0.01 ng/ml and a maximum of 30.09 ng/ml. 
Based on the telomerase results, 66 (39.1%) of the patients 
had positive results (over 0.215 units) and 103 (60.9%) 
had negative results. The median value of fibronectin was 
3.72 ng/ml with a minimum of 0.55 ng/ml and a maxi-
mum of 89.9 ng/ml. Of the total number of patients, 36 
(21.3%) had positive results (above 10 ng/ml) and 133 
(78.7%) had negative results. 15.2% of telomerase-pos-
itive patients and 16.7% of fibronectin-positive patients 
had atypical squamous cells of undetermined significance 
(ASC-US). Mature squamous metaplasia and inflamma-
tory cells were similarly identified between positive and 
negative telomerase and fibronectin results. On the bul-

letins of the cytology examinations, the colposcopy/biopsy 
recommendation was indicated, respectively the repetition 
after 6 months in similar percentages between the positive 
and negative results of telomerase and fibronectin. Among 
the microorganisms, Candida albicans and Gardnerella 
vaginalis germs were highlighted (Table 1).

Correlation of telomerase and fibronectin results with 
sexual practices/characteristics
In Table 2 we evaluated the influence of sexual practic-
es/characteristics on telomerase and fibronectin results, 
and the positive and negative results for telomerase and 
fibronectin were similar in relation to the questions pre-
sented in the table. Most of the respondents have a stable 
sexual partner and in 2/3 of cases, they had at least one 
sexual act per week. For more than 80% of the respond-
ents, it was not the case of extramarital sexual contact and 
subsequently requesting a consultation with a specialist 
doctor, but the itching, abnormal secretions, and bleeding 
are the elements that would lead patients to see a doctor for 
a specialist consultation. 

Correlation between telomerase and fibronectin re-
sults and information regarding HPV infection
The majority of the patients have heard about HPV in-
fection or know the associated diseases caused by HPV 
infection; however, a significant proportion is mistaken 
about the modes of transmission of HPV infection (un-
sterilized needles or blood transfusions/transplants). More 
than 65% of patients who tested positive for HPV infec-
tion perceived it to be a significant health risk. Positive and 
negative results for telomerase and fibronectin were similar 
in relation to the questions: Methods of preventing/reducing 
HPV infection or knowledge about HPV infection? as well as 
How many times you performed the Pap test. Regarding the 
barriers for which patients have not performed the Pap test 
(cytological), many patients did not consider it necessary 
(Table 3).

Table 1. Telomerase and fibronectin results in correlation with cytological results

Variables
Result telomerase (ng/ml)

p value
Result fibronectin (ng/ml)

p valuePozitive
66 (39.1)

Negative
103 (60.9)

Pozitive 
36 (21.3)

Negative
133 (78.7)

Squamous cells ASC-US 10 (15.2) 14 (13.6) 0.94 6 (16.7) 18 (13.5) 0.82

ASC-H 0 (0) 4 (3.9) 0.26 0 (0) 4 (3.0) 0.66

L-SIL 4 (6.1) 0 (0) 0.04 0 (0) 4 (3.0) 0.66

NILM 10 (15.2) 33 (32.0) 0.02 9 (25.0) 34 (25.6) 0.88

No epithelial cell abnormalities 42 (63.6) 52 (50.5) 0.13 21 (58.3) 73 (54.9) 0.86

Other non-neoplastic 
changes

Mature squamous metaplasia 23 (34.8) 40 (38.8) 0.71 15 (41.6) 48 (36.1) 0.68

Inflammatory 26 (39.4) 32 (31.7) 0.39 11 (30.5) 47 (35.3) 0.73

Atrophy 1 (1.5) 0 (0) 0.72 0 (0) 1 (0.8) 0.51

No non-neoplastic changes 18 (27.3) 28 (27.2) 0.87 9 (25.0) 37 (27.8) 0.90

Recommendations Colposcopy/biopsy 4 (6.06) 11 (10.6) 0.46 3 (8.3) 13 (9.7) 0.94

Repeat after 6 months 13 (19.7) 15 (14.5) 0.49 7 (19.4) 21 (15.7) 0.78

Repeat after treatment 27 (40.9) 28 (27.2) 0.09 12 (33.3) 43 (32.3) 0.93

Routine check 22 (33.3) 50 (48.8) 0.06 17 (47.2) 55 (41.4) 0.66

Microorganisms Candida albicans 8 (12.1) 11 (10.7) 0.97 6 (16.7) 13 (9.8) 0.38

Gardnerella vaginalis 5 (7.6) 4 (3.9) 0.48 1 (2.8) 8 (6.0) 0.73

No microorganism identified 53 (80.3) 88 (85.4) 0.51 29 (80.6) 112 (84.2) 0.79
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Discussion
The aim of the study was to evaluate the impact of per-
sistent HPV infection on changes in cervical cells, as in-
dicated by protein biomarkers of inflammation, namely 
fibronectin and telomerase level. We aimed to evaluate the 
effectiveness of screening in detecting CC precursors. The 
cohort consisted of 169 women aged between 30 and 64, 
including asymptomatic women and women with symp-
toms such as abnormal vaginal discharge, genital inflam-
mation or with risk factors such as early onset of sexual 
activity, high-risk sexual partners, multiple sexual partners, 
history of other sexually transmitted infections, immuno-
suppression or smoking.

By identifying the prevalent circulating HPV genotypes 
and assessment of the activity levels of telomerase and fi-
bronectin, follow-up strategies and accurate diagnosis of 
cases can be developed, particularly for infections caused 
by oncogenic HPV types. We aimed, by correlating the 
results of fibronectin and telomerase levels, to draw a pro-

file of women who may be predisposed to developing CC.
In order to achieve a detailed correlation between the 

two markers studied, it was decided to investigate them at 
the primitive cellular level, starting with the sampling of 
endocervical cells implemented through the Pap test. In 
the majority of subjects, 80.5% who present the fibronec-
tin marker within normal parameters, tested negative for 
an intraepithelial or malignant lesion (NILM), indicat-
ing an absence of epithelial cell abnormalities. Similarly, 
82.5% of the patients with telomerase within normal lim-
its (below 0.215 units), showed NILM or lack of epithelial 
cell abnormalities.

In an attempt to identify other factors that could be 
associated with the two markers given this screening, we 
tried to demonstrate the predisposition of certain micro-
organisms for subjects with normal or pathological val-
ues. Of the 169 patients included in the study, a majority 
(141) do not have associated microorganisms. Candida 
and Gardnerella vaginalis were taken into account as com-

Table 2. Telomerase and fibronectin results in correlation with sexual practices/characteristics

Variables
Result telomerase

p value
Result fibronectin

p valuePozitive
66 (39.1)

Negative
103 (60.9)

Pozitive 
36 (21.3)

Negative 
133 (78.7)

Marital status Married 43 (65.1) 71 (68.9) 0.73 22 (61.1) 92 (69.2) 0.35

Living with partner 3 (4.5) 4 (3.9) 0.83 0 (0) 7 (5.3) 0.14

Divorced 6 (9.1) 8 (7.76) 0.98 4 (11.1) 10 (7.51) 0.60

Unmarried 14 (21.2) 20 (19.4) 0.92 10 (27.8) 24 (18) 0.18

First sexual intercourse Before the age of 18 19 (28.8) 48 (46.6) 0.03 12 (33.3) 55 (41.4) 0.37

After the age of 18 47 (71.2) 55 (53.4) 0.03 24 (66.7) 78 (58.6) 0.37

Safe first sexual intercourse Yes 27 (40.9) 45 (43.7) 0.84 18 (50) 54 (40.6) 0.29

First time living with partner Before the age of 18 9 (13.6) 18 (17.5) 0.64 5 (13.9) 22 (16.5) 0.81

After the age of 18 48 (72.7) 74 (71.8) 0.96 26 (72.2) 96 (72.2) 0.86

NA 9 (13.6) 11 (10.7) 0.74 5 (13.9) 15 (11.3) 0.79

Do you have a stable relationship? Yes 61(92.4) 95 (92.2) 0.80 33 (91.7) 123 (92.5) 0.91

How many sexual partners did you 
have until today? 

1 23 (34.8) 28 (27.2) 0.37 14 (38.9) 37 (27.8) 0.18

2 31 (47.0) 57 (55.3) 0.37 13 (36.1) 75 (56.4) 0.01

3 8 (12.1) 14 (13.6) 0.96 6 (16.7) 16 (12.0) 0.52

4 4 (6.1) 4 (3.9) 0.77 3 (8.3) 5 (3.8) 0.36

Did you have sexual intercourse 
outside your stable relationship?

Accidentally  6 (9.1) 8 (7.8) 0.98 2 (5.6) 12 (9.0) 0.60

More than once 2 (3) 2 (1.9) 0.95 1 (2.8) 3 (2.3) 0.76

From time to time 3 (4.5) 6 (5.8) 0.98 4 (11.1) 5 (3.8) 0.12

Never 55 (83.3) 87 (84.5) 0.99 29 (80.6) 113 (85.0) 0.59

Duration of sexually active life Less than 10 years 18 (27.3) 18 (17.5) 0.18 5 (13.9) 31 (23.3) 0.19

11-20 years 36 (54.5) 55 (53.4) 0.98 21 (58.3) 70 (52.6) 0.57

More than 21 years 12 (18.2) 30 (29.1) 0.15 10 (27.8) 32 (24.1) 0.72

Frequency of sexual intercourse/
week 

1 45 (68.2) 67 (65.0) 0.79 20 (55.6) 92 (69.2) 0.10

2 17 (25.18) 31 (30.1) 0.60 13 (36.1) 35 (26.3) 0.23

3 0 (0) 3 (2.9) 0.42 0 (0) 3 (2.3) 0.56

4 4 (6.1) 2 (1.9) 0.31 3 (8.3)  3 (2.3) 0.15

At what age do you consider appro-
priate beginning the sexual life? 

14-17 years 16 (24.2) 34 (33.0) 0.29 12 (33.3) 38 (28.6) 0.63

18-21 years 49 (74.2) 66 (64.1) 0.22 24 (66.7) 91 (68.4) 0.97

22-25 years 1 (1.5) 2 (1.9) 0.68 0 (0) 3 (2.3) 0.56

Older than 25 years 0 (0) 1 (1.0) 0.84 0 (0) 1 (0.8) 0.68

How much time have passed after 
sexual intercourse outside your 
stable relationship and a gyneco-
logical consultation?

Less than 2 months 5 (7.6) 5 (4.9) 0.64 1 (2.8) 9 (6.8) 0.43

2-4 months 0 (0) 1 (1.0) 0.84 0 (0) 1 (0.8) 0.68

4-6 months 6 (9.1) 7 (6.8) 0.80 2 (5.6) 11 (8.3) 0.72

NA 55 (83.3) 90 (87.4) 0.60 33 (91.7) 112 (84.2) 0.23

What symptoms made you/ can 
make you take a gynecological 
consultation? 

Itches 21 (31.8) 31 (30.1) 0.94 10 (27.8) 42 (31.6) 0.72

Abnormal vaginal discharge 37 (56.1) 50 (48.5) 0.41 17 (47.2) 70 (52.6) 0.59

Genital lesion 19 (28.8) 25 (24.3) 0.63 6 (16.7) 38 (28.6) 0.11

Bleeding 28 (42.4) 40 (38.8) 0.76 13 (36.1) 55 (41.4) 0.59
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mon microorganisms. If out of the 169 patients, 19 have 
Candida, the number of those cases where Gardnerella was 
identified is slightly reduced, with only 9 cases. Among 
those who are positive for Candida, compared to the total 
number of people with abnormal fibronectin, the percent-
age of 16.7% exceeds that of women with fibronectin in 
the normal range (9.8 %). The percentage values   indicate 
that there may be a link between these microorganisms and 
the abnormal presence of fibronectin, but the relationship 
is not statistically significant (p-0.38). In addition, among 
those found positive with Gardnerella vaginalis, the higher 
percentage is in favor of those with normal fibronectin, 
representing a percentage of 6.0%. In the case of patho-
logical telomerase, the discussions are maintained as in the 
case of fibronectin, identifying the same link between val-
ues above 0.215 units and microorganisms.

In the gynecological area, especially related to the sus-
picion of CC, other non-neoplastic changes have also 
been studied. Thus, out of 169 subjects, a number of 46 
(27.2%) showed no non-neoplastic changes, while 23 
(34.8%) of those with pathological values of telomerase, 
showed mature squamous metaplasia, and 26 (39.4%) 

from samples showed inflammatory changes. From Table 
1, regarding the relationship between fibronectin and the 
presence of other non-neoplastic changes, the percentage 
values   for mature squamous metaplasia, respectively for in-
flammatory changes are similar both in the case of the sub-
group with normal fibronectin and in the subgroup with 
abnormal fibronectin (p>0.05). It appears that the patients 
studied in the sample are not influenced by the presence of 
other non-neoplastic changes.

During the study, according to Table 2 and a question-
naire applied to each patient, we noticed that married pa-
tients have a higher percentage and that the results for both 
fibronectin and telomerase were similar between positive 
and negative patients.

The questionnaire also included questions that were 
meant to highlight the type of sexual contact practiced, 
family, and extramarital relationships or cohabitation. 
However, there were no statistically significant changes in 
fibronectin and telomerase values. 

In an attempt to lay the foundations for screening as 
complex as possible for the type of cancer studied, the 
questionnaire involves the doctor-patient relationship, in 

Table 3. Telomerase and fibronectin results in correlation with HPV infection information

Variables
Result telomerase

p value
Result fibronectin

p valuePozitive
66 (39.1)

Negative
103 (60.9)

Pozitive 
36 (21.3)

Negative
133 (78.7)

Did you know about 
HPV infection?

Yes 60 (90.9) 88 (85.4) 0.41 29 (80.6) 119 (89.5) 0.24

How can you acquire an 
HPV infection? 

Heterosexual intercourse 15 (22.7) 19 (18.4) 0.62 8 (22.2) 26 (19.5) 0.90

Homosexual intercourse 26 (39.4) 41 (39.8) 0.91 13 (36.1) 54 (40.6) 0.76

Intimate touch 39 (59.1) 61 (59.2) 0.88 18 (50.0) 82 (61.7) 0.28

Unsterile needles 41 (62.1) 61 (59.2) 0.82 19 (52.8) 83 (62.4) 0.39

Blood transfusion/organ transplantation 48 (72.7) 75 (72.8) 0.87 24 (66.7) 99 (74.4) 0.47

Do you consider that 
HPV is a risk for your 
health status?

High risk 46 (69.7) 72 (69.9) 0.88 24 (66.7) 94 (70.7) 0.79

Medium risk 14 (21.2) 14 (13.6) 0.27 5 (13.9) 23 (17.3) 0.81

Low risk 2 (3.0) 0 0.30 2 (3.0) 1 (1.0) 0.91

I don’t know 4 (6.1) 16 (15.5) 0.11 5 (13.9) 15 (11.3) 0.89

Which are the diseases 
caused by HPV?

Cervical cancer 2 (3.0) 3 (2.9) 0.66 2 (5.6) 3 (2.3) 0.63

Anal cancer  2 (3.0) 3 (2.9) 0.66 2 (5.6) 3 (2.3) 0.63

Oral cancer 11 (16.7) 11 (10.7) 0.37 4 (11.1) 18 (13.5) 0.91

Genital condylomatosis 2 (3.0) 3 (2.9) 0.66 2 (5.6) 3 (2.3) 0.63

Choose the methods for 
prevention/reduction of 
HPV infection

One sexual partner 15 (22.7) 22 (21.4) 0.99 8 (22.2) 29 (21.8) 0.86

Using the condom 16 (24.2) 21 (20.4) 0.69 9 (25.0) 28 (21.1) 0.78

Vaccination 12 (18.2) 16 (15.5) 0.80 6 (16.7) 22 (16.5) 0.82

Personal hygiene, soap and water after sexual intercourse 4 (6.1) 6 (5.8) 0.79 1 (2.8) 9 (6.8) 0.61

Pap test 11 (16.7) 14 (13.6) 0.74 7 (19.4) 18 (13.5) 0.53

Knowledge about HPV Most of the HPV infection need medical treatment 24 (36.4) 34 (33.0) 0.77 12 (33.3) 46 (34.6) 0.37

Cervical cancer or dysplasia treatment eradicates the 
infection

13 (19.7) 19 (18.4) 0.97 6 (16.7) 26 (19.5) 0.74

Genital condylomatosis is caused by the same HPV types 
that causes cervical cancer

25 (37.9) 22 (21.4) 0.023 10 (27.8) 37 (27.8) 0.15

Most of the cases of cervical cancer are caused by HPV 
infection

42 (63.6) 49 (47.6) 0.10 18 (50.0) 73 (54.9) 0.79

Women with HPV infection cannot receive the vaccine 17 (25.8) 23 (22.3) 0.75 8 (22.2) 32 (24.1) 0.93

Did you receive a vaccine against HPV infection? 7 (10.6) 2 (1.9) 0.009 2 (5.6) 7 (5.3) 0.35

How many times did 
you undertake a Pap 
test?

Never 6 (9.1) 8 (7.8) 0.98 3 (8.3) 11 (8.3) 0.73

2-3 times 19 (28.8) 26 (25.2) 0.73 11 (30.6) 34 (25.6) 0.69

More than 3 times 41 (62.1) 69 (67.0) 0.62 22 (61.1) 88 (66.2) 0.71

What made you not to 
go for a Pap test?

Time 8 (12.1) 27 (26.2) 0.04 4 (11.1) 31 (23.3) 0.17

Money 3 (4.5) 8 (7.8) 0.59 2 (5.6) 9 (6.8) 0.90

Fear of a positive result 9 (13.6) 14 (13.6) 0.81 6 (16.7) 17 (12.8) 0.74

I considered that is not necessary 46 (69.7) 54 (52.4) 0.03 24 (66.7) 76 (57.1) 0.39
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order to establish a broad basis of support regarding the 
symptoms and signs that precede the reason for possible 
medical consultation. 

Of the total number of patients, a significantly large 
number, namely 145 (85.8%), consider that they do not 
require specialist control in the gynecological, urological, 
or dermatological area.

Including other symptoms and signs that direct the 
patient to a consultation, such as vaginal itching, bleed-
ing after sexual intercourse, the presence of irregular pe-
riods, disorders of sexual dynamics, and the presence of 
genitourinary infections, in patients who have neglected 
themselves from a medical point of view, showed changes 
in fibronectin and telomerase but not in a statistically sig-
nificant way.

HPV infection, being the main cause of CC, it was nec-
essary to evaluate the knowledge of participants regarding 
this aspect, thus, we found that both the people with ab-
normal studied markers and those with normal intervals 
are not aware of the influence of this papillomavirus. 

In addition to the other possible clinical manifestations 
mentioned above, the clinical picture of HPV infection 
can generate the appearance of genital condylomatosis, a 
phenomenon that must represent a decisive moment for 
women to undergo a specialist consultation. However, our 
patients do not seem to be aware of this phenomenon, so a 
majority do not associate the two conditions.

In Table 3, regarding the frequency of performing the 
Pap test, we have shown similar results of the two mark-
ers, with no statistically significant differences between the 
percentages related to their normal and abnormal values. 
A worrying aspect is that time or the fear of an abnormal 
result, are barriers for which many women have not per-
formed the Babes Pap test until now, despite the fact that it 
is the first non-invasive test for performing the appropriate 
screening and for prevention. In addition, for adequate in-
formation, all physicians caring for patients with CC pre-
disposition or presenting with specific signs and symptoms 
should notify their patients of this screening according to 
individual specifications.

Conclusion
By corroborating the results with inflammatory proteins, 
fibronectin, and telomerase levels, we wanted to draw the 
profile of women prone to CC, respectively to create an 
algorithm for the management of patients with intraepi-
thelial lesions, by the correct and fast establishment of a 
diagnosis, which to allow adequate treatment of dysplasia. 

Whereas increased telomerase activity has been dem-
onstrated in many human cancers, and fibronectin is an 
intensively studied protein in carcinogenesis, in our study, 
positive and negative results for these markers in correla-
tion with cytological results, respectively concerning in-
formation about HPV infection or sexual practices/char-
acteristics were similar. We did not identify an increase in 
abnormal values   of these markers in women with risk fac-

tors (early onset of sexual activity, high-risk sexual partner, 
multiple sexual partners, history of other sexually transmit-
ted infections).
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