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Abstract  Papillomavirus infection is one of the most common sexually transmitted infections. Women in the 18-30 age 

group are most susceptible to infection. The article is devoted to the study of indicators of the prognosis of 

papillomavirus-associated cervical diseases in women of fertile age, which is of great importance for health authorities in the 

organization of specialized gynecological and onco-surgical services. The diagnostic markers proposed by the author allow 

early diagnosis and prevention of cervical cancer in women of fertile age, which is of great practical importance. 
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1. Introduction 

Human papillomavirus (HPV) of the high oncogenic risk 

group is found in 99.7% of women with a histologically 

confirmed diagnosis of breast cancer, which, according to 

WHO, is more than 500,000 women per year [5]. 

Most cases of breast cancer occur in the so-called 

transformation zone, which is a junction between the 

proximal single-layered gelatinous epithelium and the distal 

multilayered squamous epithelium. To date, it is known that 

in an infected cell, the virus can exist in two forms: episomal 

(productive) and integrative (transforming) [2]. 

In recent years, there has been a tendency in many countries 

of the world to increase the incidence of papillomavirus 

infection (PVI) caused by the HPV. Despite the existing 

treatment methods, the problem of PVI resistance to ongoing 

therapy is relevant. Squamous intraepithelial lesions of   

the cervix occupy a leading position in the structure of 

gynecological pathology among women of reproductive age. 

HPV plays a major role in the development of cervical 

squamous intraepithelial lesions. According to the literature, 

the peak of HPV infection occurs at the age of 15 to 30  

years and is 18.6%, after 30 years, infection with human 

papillomavirus decreases (9.9%), while the frequency of 

detection of SIL and cervical cancer increases [1,4]. 

The literature data confirm that recurrent warts serve as a 

classic marker of immunodeficiency, and according to many 

scientists, there is no doubt that the risk of PVI incidence is 

associated with the failure of cell-mediated immunity [3,6]. 

The purpose of the research is the study of diagnostic 

markers of papillomavirus-associated cervical diseases in 

women of fertile age. 
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2. Materials and Methods of Research 

135 women were examined. Of these: 

-  45-patients had papillomavirus-associated cervical 

diseases (group 1), 

-  45-women with papillomavirus-associated cervical 

diseases with transformation into oncopathology (group 

2), 

-  45 healthy women of fertile age (without the presence 

of oncogenic HPV types, clinical, cytological and 

colposcopic changes in the cervix), (group 3). 

The average age of women in the 1st group was 33.9±1.3 

years, in the 2nd group-44.1± 1.42 years and in the 3rd 

group-38.9±1.10 years. 

All of them underwent general laboratory, biochemical, 

immunological, virological, colposcopic and functional studies. 

3. Results and Discussion 

As a result, a statistically significant increase in the 

studied oncological blood markers was obtained in group 1 

patients: CA-125 was increased 42.3 times, CA-15-3 marker 

was increased 7.1 times, CA-19.9 marker was increased 0.75 

times against control values (P<0.05 - 0.001), (Table 1). 

Currently, it is known that the cancer marker CA 125 

(Carbohydrate antigen 125) is considered an oncomarker of 

ovarian cancer. Normally, its concentration is 4.0-8.8×109/l 

(0-30 IU/ml). When the index increases above 35 U /ml, 

ovarian cancer is detected in 90% of cases. An elevated level 

of CA 125, more than 30 IU/ml, may indicate such malignant 

diseases as cancer of the female genital organs (ovaries – in 

most cases, less often cancer of the endometrium (inner layer 

of the uterus), fallopian tubes, cancer of the respiratory 

organs (less specifically) and organs of the gastrointestinal 

tract, pancreas. 
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In more rare cases, CA 125 is found in non-oncological 

processes, for example, with endometriosis, excessive growth 

of the inner layer of the uterus develops; with adhemomyosis, 

the inner layer of the uterus grows into muscle tissue; during 

menstruation and pregnancy; with inflammation of the female 

genital organs; inflammatory liver diseases.  

Taking into account the above, it is important to identify 

CA-125 in combination with other cancer markers. 

When studying cytokines in the blood serum of patients of 

the examined groups, an increase in MCP-1, IL-6, TNF-α, 

TGF-2β and VEGF-A was found in patients with PVAC of 

the 1st and 2nd groups (Table 2). 

One of the main chemokines for monocytes/macrophages 

and activated T lymphocytes is monocytic chemotactic 

protein-1 (MCP-1). MCP-1 was first identified as a product 

of secretion of monocytic leukemic cells stimulated by 

lipopolysaccharide, as well as peripheral blood mononuclear 

cells. MCP-1 belongs to the class of CC chemokines and is a 

potent chemoattractant of monocytes/macrophages. MCP-1 

is not only a chemoattractant that ensures the migration   

and extravasation of mononuclear cells into the focus of 

inflammation, but also a mediator of inflammation, activating 

resident cells at the same time. Human MCP-1 is a protein 

consisting of 76 amino acids. MCP-1 is produced by many 

cell types, including mononuclear cells, mast cells, T cells, 

osteoblasts, fibroblasts, endothelial cells, bone marrow cells, 

epithelial cells, astrocytes. The synthesis of MCP-1 is induced 

by IL-1β, α-TNF, γ-INF, IL-6, IL-4. Under the influence of 

MCP-1, proliferation of vascular smooth muscle cells also 

occurs with their secretion of proinflammatory cytokines, 

which contribute to the progression of the disease due to 

vascular damage.  

Taking into account the above facts, the assessment of the 

chemotaxis process in patients selected for the study showed 

an increase in the level of MCP-1 in patients of group 1 by 

1.36 times (315.2±34.1 pg/ml), by 1.3 times in patients    

of group 2 (301.4±20.2 pg/ml) compared to the control- 

231.2±17.35 pg/ml, which confirms the presence of an acute 

inflammatory process and activation of macrophages. The 

obtained result indicates activation and/or exacerbation of 

chronic cervical pathology. 

There is an increase in the level of IL-6 in group 2 patients 

by 5.5 times, TNF-a by 7.8 times, an increase in the 

concentration of TGF-β2 in the blood by 148.4 times, an 

increase in VEGF by 3.32 times, and there is also a tendency 

to decrease IGF levels to 89.8±4.87 pg/ml, against control- 

96.2±2.08 pg/ml. 

The result obtained allows us to conclude that, in 

HPV-associated cervical diseases in women with transformation 

into oncopathology, there is a high increase in the concentration 

of growth factors that regulate the processes of angiogenesis 

and hematopoiesis.  

As a result of apoptosis and cell death, the cervical   

tissue disintegrates and destructurizes, which is confirmed 

paraclinically by the level of TNF-α in the blood serum. 

Studies have shown an increase in its level in patients of both 

groups: to 65.2±3.87 pg/ml in group 1, and in group 2 to 

63.9±3.36 pg/ml versus control-8.1±0.81 pg/ml (p<0.001). 

The results obtained obviously prove the disintegration of 

tissue at the level of cervical tissue with transformation into 

cervical cancer. 

Table 1.  Indicators of oncological markers of blood in uterine leiomyoma 

Indicators of cancer 

markers 

Group 1 (women with 

cervical diseases, n=45) 

Group 2 (women with cervical 

diseases with transformation into 

oncopathology, n=45) 

Group 3 (healthy 

women n=45) 

СА-125 12,7 ±0,37*** 20,0±4,39* 0,3±0,03 

СА-15-3 17,7±3,14* 29,9±0,21*** 2,5±0,20 

СА19,9 1,5±0,16* 12,10±1,19* 0,2± 0,01 

AFP 3,2± 0,32 13,7±1,07 0 

CEA 3,6 ± 0,53 6,7±0,43 0 

Note: * The values are reliable in relation to the control group (P<0.05 - 0.001) 

Table 2.  Indicators of cytokine status and markers of inflammation 

Indicators 
Group 1 (women with 

cervical diseases, n=45) 

Group 2 (women with cervical 

diseases with transformation into 

oncopathology, n=45) 

Group 3 (healthy 

women n=45) 

MCP-1, pg/ml 315,2±34,1* 301,4±20,2* 231,2±17,35 

IL-2, pg/ml 22,5 0,92* 19,9±0,65* 27,0±1,77 

IL-6, pg/ml 37,2 ±4,78* 68,2±8,52* 12,4±1,35 

TNF-α, pg/ml 65,2±3,87*** 63,9±3,36*** 8,1±0,81 

TGF-2β, pg/ml 22,0± 0,77*** 474,9±47,89*** 3,2±0,39 

IGF, pg/ml 123,0±2,03** 89,8±4,87 96,2±2,08 

FGF, pg/ml 59,2±3,27* 86,6±4,35* 72,9±3,82 

VEGF-A, pg/ml 296,0±13,5*** 274,9±20,45** 82,7±3,49 

Note: * - values are reliable in relation to the control group (P<0.05 - 0.001) 
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In our studies in patients of reproductive age, an increase 

in the concentration of TGF-β2 in the blood was found to 

22.0± 0.77 pkg/ml in patients of group 1, to 474.9±47.89 

pkg/ml in patients of group 2, against the control -3.2±0.39 

pkg/ml (P <0.001). 

TGF β has been proven to block the activation of 

lymphocytes and macrophages, as well as initiate apoptosis 

in most cell types. Consequently, TGF β causes cell apoptosis. 

Judging by the level of TGF-β2 in the blood, it is possible to 

predict the state of the body's immune response.  

The analysis of IGF levels showed a decrease of 1.23 times 

in patients of group 1 (123.0±2.03 ng/ml), and a tendency   

to decrease it to 89.8±4.87 ng/ml in patients of group 2, 

compared with the values of the control group-96.2±2.08 

ng/ml (P <0.01). 

Consequently, the result obtained in the interpretation of 

the analysis of an increase in the concentration of IGF-I in 

cervical diseases in group 1 women can be considered as a 

fact of the growth of reparative protective mechanisms for 

the restoration of the vascular wall. 

Analysis of FGF serum levels in women with HPV-associated 

cervical diseases showed a decrease to 59.2±3.27 pkg/ml in 

group 1 women and an increase to 86.6±4.35 pkg/ml against 

the control group - 72.9±3.82 pkg/ml (P <0.05).  

In the study, we found a tendency to increase VEGF-A to 

296.0±13.5pg/ml in patients of group 1 and to 274.9±20.45 

pg/ml in patients of group 2 in relation to the indicators    

of the control group-82.7±3.49 pg/ml. Consequently, in 

HPV-associated cervical diseases, activation of chemotaxis 

with the participation of endothelial growth factor is noted. 

This leads to the conclusion that for the diagnosis and 

prognosis of HPV-associated cervical diseases in women, it 

is necessary to study the complex of cytokines, growth and 

damage factors and cancer markers in dynamics. 

4. Conclusions 

1.  In papillomavirus-associated cervical diseases in 

women of reproductive age, CA-125 increased 42.3 

times, CA-15-3 marker increased 7.1 times, CA-19.9 

increased 0.75 times. 

2.  An increase in MCP-1, IL-6, TNF-α, TGF-2β and 

VEGF-A was found in women with papillomavirus- 

associated cervical diseases. 

3.  In papillomavirus-associated cervical diseases in 

women with transformation into oncopathology, there 

is a high increase in the concentration of growth 

factors that regulate the processes of angiogenesis and 

hematopoiesis. At the same time, against the background 

of a decrease in the protective reparative processes  

of vascular wall restoration, there is a high risk of 

stimulation of growth and proliferation of cervical tissue. 
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