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AbSTrAcT

Cervical cancer remains one of the most widely spread types of tumors. It is on the 7th place 
(5.3%) among all the malignant diseases and takes the 3rd place (9.8%) among malignant dis-
eases in women. 

The prevention of oncological diseases, revealing pathology at the early stages and prognosis 
of their course are among the most serious problems demanding an urgent solution.

Prognostic factors in oncological diseases are often more important related to the clinical 
outcomes than the therapeutic effect.

Cervical tumor is the only neoplasm in humans, when human papilloma virus genetic material 
is revealed in 90-95% cases. Consequently, a dominating role in solving this serious problem is 
given to prevention, mainly prophylaxis with vaccines, as cervical cancer is the only cancer, 
which a vaccinated woman can avoid practically by 100%. 

The main problem is the lack of precise screening programs with the working out of all the 
management issues and common approaches to determination and interpretation of prognostic 
markers in cervical cancer.
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et al., 1985] it is written that CC is the most com-
mon cause of female mortality in developing coun-
tries compared with other malignant tumors. The 
increase of “rough” morbidity index has been 19.1% 
in Russia for 10 years, which increased from 15.74 
per 100,000 women in 1999 up to 18.82 in 2009. 
Every year the index increases on average by 1.76%. 
In the Russian Federation the mortality level re-
mains rather high: more than 6,000 women die of 
CC every year [Razumova E. et al., 2012].

As we have mentioned, higher levels of stan-
dardized morbidity indices (hereinafter: world stan-
dard of the population number structure) of women 
with CC are met in economically poorly developed 
countries. According to the materials of IARC pub-
lication “Cancer in the five continents”, (2002) high 
morbidity indices of women with CC are registered 
in Zimbabwe (Harare) ‒ 47.3‰, Uganda (Kua-
dondo) ‒ 45.8‰, and Peru – 43.9‰, in Brazil the 
index is higher than 30‰. Closer to these levels of 
female morbidity are those in India (Madras) – 
28.0‰, and Serbia – 25.7‰. According to the can-
cer registers of the USA, difference between the 
standardized morbidity indices of women with CC 
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Cervical cancer (CC) remains one of the most 
widely spread types of tumors. It is on the 7th 
place (5.3%) among all the malignant diseases and 
the 3rd place (9.8%) among malignant diseases in 
women. According to data of the International 
Agency for Research on Cancer (IARC) every 
year more than 500,000 new cases of CC are reg-
istered and more than 274,000 women die in the 
world [Ferlay J. et al., 2010]. In Russia morbidity 
and mortality rate ratio is 52%, which prevails the 
average world index of 51% [Savkova R. et al., 
2012; Smirnov Yu. et al., 2012].

The CC is not only a medical, but also an impor-
tant social problem. During the last decades CC has 
made 15% among other malignant tumors in devel-
oping countries, whereas in developed countries ‒ 
only 4.4% of all the firstly diagnosed cases of can-
cer. In a special document of the WHO “Control 
upon cancer, strategy and priorities” [Stjernsward J. 
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ranges from 5 to 15‰. In Great Britain, France, 
Italy difference of these indices is the least – from 5 
to 9‰. The lowest indices are registered in coun-
tries with maximal level of the carried out screening 
programs, first of all, in Finland (4.0‰,) and in Is-
rael (5.4‰). The standardized morbidity index of 
women with CC in Saint-Petersburg for the period 
of 1998-2002 was 9.3‰, i.e. practically the same as 
in the USA (Kentucky) – 9.3‰, Germany (Saar re-
gion) – 9.8‰, and Norway – 10.0‰ [Parkin D. et 
al., 2002; Merabishvili V. et al., 2012]. 

In view of the mentioned facts, both prevention 
of oncological diseases and their determination at 
early stages are among the most serious problems in 
gynecology demanding urgent solution. In the Rus-
sian Federation in spite of the yearly increase in 
number of women involved in cytologic screening, 
CC-related morbidity in 2000 was 14.00 per 100,000 
women, whereas in 2009 it made already 18.82 per 
100,000. As reported, CC is the main cause of mor-
tality in women up to 30 years of age (10%) [All-
Russian Congress, 2012; Korepanov S. et al., 2012].

The prognostic significance of the disease stage, 
volume of the primary tumor, presence of parame-
tral invasion were proved and accepted long ago. At 
the same time, the biological behavior of tumors re-
mains rather unpredictable even for patients with 
the same stage of a disease. Prognostic factors in 
oncological diseases are often more meaningful for 
the disease outcomes than the therapeutic effect 
[Churuksayeva O., Kolomiets L., 2012].

For the prognosis of effective radiological and 
complex treatment the following clinical prognostic 
factors were recommended: the stage of the disease, 
histological type and degree of cancerous cells dif-
ferentiation, clinically defined volume of the tumor, 
the form of anatomical growth of the tumor, pa-
tient’s age, presence of metastases in regional lym-
phatic nodes. These factors allow to predict proba-
bility of possible relapse and to individualize treat-
ment for each exact patient [Proshin A. et al., 2012].

Thus, mesonephroid cancer of the cervix was 
more often revealed in young women (average age 
42.2±1.2) without any classical predisposing fac-
tors. In majority of cases (62.1%) localized stages 
of the disease (I, II stages) prevailed. Regional meta-
static spread correlated with the depth of the tumor 
invasion (in case of deep invasion of more than 10 
mm – 57.8%). Mesonephroid cancer of the cervix 

demonstrated properties of hormonally insensitive 
tumor: estrogen receptor (ER) expression was re-
vealed in 3 cases out of 14, and progesterone recep-
tor (PR) ‒ only in 1 case out of 14. Low expression 
of human epidermal growth factor receptor (HER2/
neu) was also noted: only in 1 of 14 specimens 
poorly positive reaction was revealed. The index of 
Ki-67 protein (proliferation marker) made 37.5%, 
and the mutation signs of p53 gene were revealed in 
28.4% cases. Taking into consideration the fact that 
in 2/3 patients with clear cell CC localized forms of 
disease were revealed, as well as the fact that the 
majority (51.8%) of women received complex treat-
ment, the 5-year survival was rather high and made 
79.3% [Khalimbekova D. et al., 2013].

The great majority of researchers confirm that 
in adenocarcinoma of the cervix (ACC) prognosis 
is significantly worse than in squamous cell CC 
(SCCC): indices of 5-year survival without relapse 
are by 10-20% lower than in PCC [Takeda N. et al., 
2002; Davy M. et al., 2003].

The 5-year survival in women with ACC at the 
stage IB1 made 96.6%, IB2 – 75.0%, IIA – 100%, 
IIB – 52.8%. The number of metastatically af-
fected lymphatic nodes was chosen as a prognostic 
sign in these patients. It is estimated that prognosis 
in patients with one affected node is analogous to 
the one without any metastatically affected lym-
phatic nodes. More unfavorable prognosis was in 
women with multiple metastatic spreadness in 
lymphatic nodes. Metastatic affection of multiple 
lymphatic nodes, lymphovascular space and para-
metry can serve as independent prognostic factors 
in ACC [Kato T. et al., 2013]. 

According to data of the Oncology Scientific-
Research Institute after P.A. Hertsen, radical trach-
electomy was done in 54 patients, of them SCCC 
was verified in 74.1%, ACC – in 22.2%, clear cell 
ACC – in 3.7% patients. In 53.7% cases Ia stage 
was diagnosed, in 38.9% - Ib1, while stages Ib2 and 
IIa made 3.7% each. Terms of observation made 
from 1 to 49 months (median = 20). Relapses of the 
disease in terms after 4 and 5 months were revealed 
only in 2 patients with SCCC. In these patients such 
unfavorable factors as low differentiating variant of 
tumor and invasion into lympho-vascular space 
were observed [Antipov V. et al., 2010].

Upon the wide introduction of screening pro-
grams the rate of SCCC significantly decreased, 
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which cannot be mentioned for ACC rate. Adeno-
carcinoma occurs proximally in the canal of the 
cervix and is often localized below the superficial 
mucous membrane, which makes its cytological 
diagnostics difficult. Besides, adenocarcinoma has 
more aggressive course than squamous cell cancer 
and is significantly less sensitive to radiation ther-
apy. These factors bring to the fact that adenocar-
cinoma is diagnosed at later stages. Though these 
both affections are connected with human papil-
loma virus of high oncogenic risk, higher associa-
tion with human papilloma virus (HPV)-18 and 
higher integration rate of genom was noted in ad-
enocarcinoma [Chepovetsky J. et al., 2013].

At the same time, in some works the difference 
in survival levels for SCCC and ACC was not reg-
istered [Alfsen G. et al., 2001; Lee K. et al., 2006].

Timely diagnosis of relapses in the small pelvic 
cavity in endometric and cervical cancers ‒ occu-
pying the 1st and 2nd places in the morbidity struc-
ture in women with tumors of the genital organs ‒ 
is still a topical problem in oncology. The majority 
relapses are realized during 3 years after complet-
ing a special antitumor treatment [Rubtsova N. et 
al., 2012а, b].

According to the statistical data, in 60% cases 
SCCC relapses develop during the first 2 years 
after the treatment is over, in 90% ‒ during the first 
5 years [Proshin A. et al., 2012].

The SCCC relapse after a special treatment 
often occurs in 12-20 months after its beginning, 
its rate ranges from 3.3% to 40%. Among all the 
relapses 78.3% occur during the first 2 years after 
the beginning of the treatment. More often the re-
lapses of the disease occur in groups where one 
method of influence on the primary tumor focus 
was chosen: surgical treatment – 32.4%, radiation 
therapy – 24.7%. Local relapses are frequent in 
squamous cell types of primary tumors of the cervix 
(53.6%), whereas in adenocarcinoma they are ob-
served in ‒ 6.3%, and in low-differentiated cancer 
in ‒ 4.9%. When using complex treatment of re-
lapses a great number of complete regressions are 
registered: 19% against 14% and 4% in the groups 
of radiation- and chemotherapy, correspondingly. 
Besides, the combination of different treatment 
methods allows obtaining greater number of objec-
tive responses – 68%, whereas upon using only ra-
diation therapy or chemotherapy the objective 

clinical response was equal to 26% and 20% [Ba-
zhenov A. et al., 2009]. 

The analysis of metachronic tumor develop-
ment was conducted in patients with CC after com-
bined radiation treatment. In 5% of 3,812 patients 
under observation a second tumor was revealed 
3-10 years later [Maksimov S. et al., 2010].

Prognosis for glandular SCCC treated by radi-
cal hysterectomy is not worse compared to the one 
for tumors of homogenous histological structure 
[Tanriverdieva E. et al., 2012 a;b].

The efficacy of standard cytostatic therapy of 
CC relapses increases when chemotherapy and 
oxygenotherapy are combined. In this case, im-
provement of endurability of cytostatic treatment 
is noted on the background of oxygenotherapy 
[Savkova R. et al., 2012].

To treat the local and remote relapses in the 
great majority of cases platinum containing regi-
men of chemotherapy is implemented for pallia-
tive aims. Radiation therapy is used only if the pri-
mary treatment did nоt involved it. 

Some researchers offered to use exenteration of 
the pelvis, but the results of the investigation 
showed that the traumatic (related to the interven-
tion volume) character of the surgery had insig-
nificant influence on general survival, no effect on 
the relapse-free condition; however, the surgery 
significantly and most often irreversibly decreased 
the life quality [Savkova R. et al., 2012].

In the recommendation of the International 
Federation of Gynecology and Obstetrics (FIGO) 
some corrections were recently made concerning 
the size of the tumor together with the stage of ma-
lignant process of the cervix. The following subdi-
vision of tumor sizes was offered: 2×4 cm for the 
1st stage, 4 cm for IIB stage, 4 cm and 6 cm for 
IIIB stage. In multifactoral analysis in the frames 
of each stage the size was the only variable used as 
an independent prognostic factor for each stage of 
CC [Wagner A. et al., 2013].

Among the kinetic characteristics of CC the 
growth rate and cellular loss can be mostly signifi-
cant, and the presence of perineural invasion can 
serve as an indication for conducting adjuvant 
therapy [Cho H. et al., 2013].

Recently magnetic-resonance tomography (MRT) 
has been widely used in clinical practice due to its 
high tissue contrast and possibility of multiplannar 
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visualization. The MRT introduction, taking into 
consideration the latest tendency to individualize 
treatment of patients with CC, substantiates a special 
research interest to evaluation of the method possi-
bilities not only for defining the spreadness of the 
tumor process and efficacy of treatment, but also for 
defining a number of additional factors of CC prog-
nosis [Proshin A. et al., 2012]. 

Primary MRT-based CC staging can be used to 
estimate the risk of relapse after radiation/chemora-
diation treatment on the base of the following crite-
ria: spreadness of the tumor on the uterine body, 
volume of the tumor above 30 cm3, presence of pel-
vic and retroperitoneal lymph nodes transversally 
more than 1 cm [Berezovskaya T. et al., 2010].

The use of the new modification of optic coher-
ence tomography is proved to be expedient (the 
speed of obtaining image of 8-0 shots per second) 
and allows to define the size of the main and re-
served infection foci that maximally excludes ran-
domized biopsy and allows to assess the surface of 
ectocervix in dynamics after treatment [Kachalina 
O. et al., 2012]. 

It is shown that optic coherence tomography al-
lows real-time registration of structural changes in 
the tumor and surrounding tissues taking place in 
photodynamic therapy. The information obtained 
can be implemented in clinical practice (use of 
optic coherence tomography as a method to control 
treatment course), as well as in experimental med-
icine (assessment of efficacy of newly worked out 
schemes of photodynamic therapy) [Kuznetsova I. 
et al., 2008]. Evaluation of the efficacy of non-
adjuvant polychemotherapy becomes of utmost 
importance. Complex ultrasound investigation 
with the use of energetic, doppler imaging with 
subsequent three-dimensional reconstruction of 
the image is a highly informative method allowing 
to get objective information on tumor regression 
dynamics and changes of blood supply character 
[Ashrafyan L. et al., 2012]. The differentiation of 
post-radiation fibrosis and CC relapse is possible 
if blood flow existence is taken into consideration 
[Vazhenin A. et al., 2008].

The assessment of planocellular carcinoma an-
tigen expression in patients with locally spread 
forms of CC is of great significance today for de-
termining the spreadness of the tumor process, 
course dynamics and monitoring the conducted 

therapy. Depression of antitumor immunity with 
initially increased SCCC level was observed in all 
the patients before treatment. The results of corre-
lation analysis allowed to come to a conclusion 
that the increased level of SCCC expression is 
connected with the low level of antitumor immu-
nity factors only in patients with negative dynam-
ics of the process in a year after therapy. However, 
the increase in factors of antitumor protection with 
a significant decrease of SCCC level compared 
with that recorded before treatment was observed 
in patients with positive therapeutic effect in 1 
year after therapy [Zharov A. et al., 2010 a;b]. 

The levels of SCCC antigen correlated with the 
size of the tumor and served as prognostic signs in 
relapse development, but they had no diagnostic 
role in evaluation of the efficacy of conducted 
therapy [Jeong B. et al., 2011]. 

The conclusion on high probability of the re-
lapse onset is based on 3 subsequent increases in 
levels of SCCC (as the main tumor-associated 
marker of CC) on condition that the last meaning 
of the marker prevails the upper limit of the norm 
[Novikova E. et al., 2010 a;b;c]. Trustworthy dif-
ferences between the levels of SCCC antigens in 
blood serum were revealed in the groups of pa-
tients at early stages of the disease in invasive 
forms of the cancer and after treatment [Zharov A. 
et al., 2010 a;b]. 

It is shown that Ki-67 index and timidin phos-
phorilase (TPh) expression level in epithelium di-
rectly correlates with the cervical intraepithelial 
neoplasia (CIN) degree. A small number of cases 
(15%) with the loss of phosphatase and tensin ho-
molog (PTEN) expression only in CIN3 is possibly 
connected with close progression of these affections 
before invasive cancer. The Ki-67 index and TPh 
expression separately and together should be con-
sidered as perspective markers for diagnosing the 
degree of severity and prognosing the course of CC 
precancerous changes [Baryshnikov A. et al., 2011].

 Gene-suppressors of tumors are usually re-
vealed in inactivating mutations, which phenotypi-
cally are manifested in the form of tumors. Gene-
suppressors are functionally contrary to oncogenes 
and often regulate cell division and growth nega-
tively, as well as “escape” from apoptosis. More 
famous protein suppressors are p53, retinoblas-
toma (RB) and PTEN. In humans PTEN gene en-
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codes PTEN phosphatase of the same name, which 
is active towards both protein and lipid substrates. 
Positive levels of PTEN expression are potential 
indices for early diagnosis and prognosis of CC; 
they can also serve as biomarkers of therapy effi-
cacy [Lu D. et al., 2012].

The results of examination of 16 patients with 
histologically proved SCCC, 40 - with diagnosis of 
CIN of various degrees (CIN-1, CIN-2, CIN-3 – 
SCCC in situ) and 6 patients with morphologically 
unchanged epithelium of the cervix showed that 
mRNA expression of cyclin B1 (CCNB1), Ki-67 
protein, beta antigen (BAG), beta cell-2 (BCL-2) 
homologous antagonist killer, estrogen receptors 
(ESR)1 and progesteron (PRG) genes can be new 
prognostic markers reflecting possible ways of 
disease development. This fact testified to the ne-
cessity of further investigation on biomarkers 
aimed at prevention of the onset and decrease of 
morbidity associated with malignant neoplasms 
[Bozhenko V. et al., 2011].

Determination of thymidine kinase (TK) isoen-
zyme-1, which is known as fetal TK (TKF) or cy-
tosolic TK, in blood serum has a prognostic sig-
nificance in malignant proliferation. This enzyme 
exists in cytoplasm dividing the cell into Gap-
1(G1/s) phases and is not revealed in resting cell 
elements. TK1 is the key enzyme of thymidylate 
biosynthesis in a “reserve” way. It is TK1 that sup-
ports the concentration balance of all deoxyribo-
nucleotides necessary for DNA replication. High 
levels of TK1 can be prognostic factors for: devel-
opment of malignant tumors in CIN; unfavorable 
outcomes of treatment, especially in patients with 
spread CC. TK1 is a more sensitive marker than 
Ki-67 at the stage of the disease according to FIGO 
[Chen G. et al., 2013]. 

The increase of proteins phosphorized by tyro-
sine as a result of src gene functioning in trans-
formed cells can play a significant role in CC pro-
gression. Determination of their concentration can 
be considered as a marker test for prognosing 
SCCC relapse [Hou T. et al., 2013b]. 

The evaluation of activity produced by kineto-
chore- or centromere-associated protein (CENP-E) 
participating in mitosis was suggested as a selec-
tive target in treating oncological diseases. Deter-
mination of their level can be used as a diagnostic 
and prognostic marker test in CC, especially at 

early stages [Weng M. et al., 2012]. 
Qualitative and quantitative definition of fluo-

rideoxyglucose (biological analog of glucose – full 
name is 2-fluoid-2-deoxy-D-glucose) in conduct-
ing positron-emission tomography computed to-
mography (PET-CT) is an independent prognostic 
factor in patients with CC relapse. The preparation 
is introduced into the patient, then it spreads all 
over the body. The tumor cells use glucose more 
intensely than others do, and this latter allows 
using PET-scan to register the areas of preparation 
accumulation, i.e. the accumulation of tumor cells 
[Maharjan S. et al., 2013]. 

Chemokines induce cell responses, which are 
not connected with leukocytes’ migration, e.g., 
cell survival, interaction of the virus with the host, 
growth and metastatic spreading of tumors, organ-
ogenesis and angiogenesis. Some definite data are 
accumulated on participation of atypical chemo-
kine receptors (ACRS) mainly CCX-CKR, Duffy 
antigen/chemokine receptor (DARC), D6 in the 
initiation of malignant process and its metastatic 
spreading. It is determined that DARC and CCX-
CKR expression levels in SCCC, adenocarcinoma 
and beyond pathology subsequently increases 
(p<0.01). Decrease of ACRS expression can have a 
very important role in the cancerogenesis and met-
astatic spreading of CC. ACRS can be considered 
as prognostic marker in patients with SCCC 
[Hou T. et al., 2013a].

The comparative study of protein and lipid free-
radical oxidation intensity was conducted in pa-
tients, who had CC with or without metastases. It 
was shown that metastatic affection in patients 
with this localization was accompanied by perox-
ide oxidation reinforcement of both lipids (LPO) 
and proteins. On the base of the fact that in pa-
tients without metastases the oxidation process in-
tensity of protein molecules prevailed over LPO 
processes was supposed that, first of all, merely 
proteins undergo oxidation-destruction. Due to it 
the level of carbonyl derivatives is to be used as 
criterion of the course of the disease in patients 
with CC [Goroshinskaya I. et al., 2011].

In tissues of squamous cancer and contralateral 
zone from the CC side (in this zone morphological 
signs of papilloma-viral affection were present) 
around the vessels of microcirculatory bed (arteri-
oles, capillaries and venules) and vegetative nervous 
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terminals there are trustworthy quantitative changes 
of fibroblasts, lymphocytes, plasmocytes, polymor-
phonuclear leukocytes. The structural-functional pe-
culiarities of the communication system define 
parenchimatous-stromal interrelations in the CC tis-
sues in papilloma-viral infections of the cervix and 
can be one of the criteria for individual prognosis 
[Bekhtereva I., Sudilovskaya V., 2012]. 

In order to determine prognostic meaning of the 
test for DNA of HPV in surgical treatment of CC by 
polymerase chain reaction (PCR) method in paraffin 
blocks in 98 patients with CC there was conducted 
investigation on the content of HPV DNA in regional 
iliac lymphatic nodes. The HPV DNA in lymphatic 
nodes was revealed in 29 out of 98 (29.6%), in 27 
metastases were revealed. In the group of patients 
with HPV positive lymphatic nodes the rate of re-
vealing metastases was rather high than in HPV neg-
ative patients (p<0.05). The following genotypes of 
HPV DNA of high oncogenic type were revealed: 
type 16 in 15 patients (51.72%), type 18 in 4 patients 
(13.79%), type 31 ‒ in 5 (17.24%) and type 33 ‒ in 5 
(17.24%). In all the cases, HPV corresponded to the 
type revealed in the primary tumor. Among the CC 
patients with revealed metastases in the iliac lymph 
nodes (N1) relapse-free survival was rather low in 
the HPV-positive group compared with the HPV-neg-
ative ones (p<0.05). The study of informative defini-
tion of HPV DNA in the regional lymphatic nodes in 
the prognosis of relapse development revealed that 
this method possesses sensitivity of 43.6% (95% CI: 
28÷60%) and rather high specificity – 79.7% (95% 
CI: 67÷89%). Diagnostic effectiveness of the test is 
65.3% in pseudonegative response rate - 56.4% and 
in pseudopositive – 20.3% [Bakhidze E., 2012].

The efficacy and 100% predicting value of the 
negative result of medical-diagnostic algorithm of 
HPV testing has been shown for quantitative deter-
mination of highly oncogenic risk viruses by Hybrid 
Capture 2 (HC2) method in finding incurability or 
relapse of the disease before the changes were mani-
fested in cytologic smears [Korolenkova L., 2011b;c].

Literature data on the prognostic significance of 
HPV type are controversial. Some authors consider 
that tumors with type 18 HPV are more aggressive; 
high rate of relapse development, metastases, short 
survival period are typical for them [Im S. et al., 
2003]. The CC resulted from type 18 HPV and re-
vealed even at early stages had more unfavorable 

prognosis than CC caused by other types of HPV 
[Im S. et al., 2003]. Others consider that HPV 16 is 
dominating and more aggressive genotype related to 
invasive CC and stipulating frequent relapse pro-
cess [Kashyap V., Hedau S., 2012; Michimata R. et 
al., 2013]. It was noted that in none of the patients 
with combined infections HPV-16 and HPV-34 me-
tastases in lymphatic nodes were diagnosed. The 
authors considered that HPV-34 could prevent 
tumor progression in invasive CC associated with 
HPV-16 [Michimata R. et al., 2013]. 

Among 171 patients with CC HPV typing was 
conducted in 113 patients. In 101 the observation 
gave positive results (89%) and in 11 – negative 
(11%). The 5-year relapse-free survival made 80% 
in HPV-positive group vs. 74% in HPV-negative 
group. Type18 HPV was noted in 55 patients (54%), 
type 16 ‒ in 37 (37%), type 45 ‒ in 7(7%); types 53 
and 39 were revealed only in 2 patients. The 5-year 
common survival was no worse in patients with 
HPV-18 than in patients with HPV-16 (81% vs. 
87%). The least 5-year survival was in women with 
HPV-45 – 57% [Baalbergen A. et al., 2013].

At the same time another opinion was put for-
ward that HPV-infection should not be considered 
as a prognostic factor for CC [Tong S. et al., 2007]. 

HPV-testing after excision is more informative 
than cytologic and colposcopic methods. The 100% 
sensitivity and predicting value of HPV-testing neg-
ative result is noted concerning the relapse or incur-
ability of the tumor. HPV-test of Hybrid Capture 2 
(HC2) is more informative than PCR, it has more 
specificity (96% vs. 79.2%) and predicting value of 
positive result (44.8% vs. 13.4%). After an adequate 
operation for pre-cancer and early forms of CC the 
result can be HC2-negative, which testifies to the 
effective excision of neoplasic epithelium and fa-
vorable prognosis [Korolenkova L., 2011a; Koro-
lenkova L., Yermilova D., 2011].

At present immunohistochemical (IHCh) indi-
ces are actively studied as prognostic criteria of ef-
fective treatment and course of CC. Markers, re-
flecting oncogen and gene-supressor activation, 
apoptotic and proliferive activity, belong to the 
group of such IHCh markers. Defects of genes 
controlling DNA affection and cellular prolifera-
tion have a special role in carcinogenesis [Churuk-
sayeva O. et al., 2012].

The following directions are in the central place 
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R E F E R E N C E S

in solving the CC problem: to improve methods of 
treating pre-tumorous CC diseases, to increase ef-
ficacy of treating invasive cancer and to work out 
pathogenetically justified methods of early diag-
nosis by wide implementation of virologic and 
molecular-biologic methods allowing to define on-
cogenic papilloma viruses [Filippova I., 2009].

The main problem is the absence of precise 
screening program (pursuant to the WHO defini-
tion – identification of the disease with the help of 
quick and mass testing-study) with the working 
out of all the organization questions. In this case 
the experience of Europe and the USA is model, 
where 30-65-year old women are involved in the 
screening programs with a 3-5 year interval; ac-
cording to the statistic data, 5-year interval be-
tween the investigations brings to decrease of CC-
caused mortality by 84%, while 3-year interval – 
by 90% [All-Russian congress, 2012].

Tumor of cervix is the only human growth (neo-
plasm), at which in 90-95% cases genetic material 
of human papilloma virus is revealed [Belot-
serkovtseva L. et al., 2012]. Subsequently, domi-
nating role in solving the serious problem is given 
to prevention, mainly vaccine prophylaxis, be-
cause CC is the cancer type that can be practically 
avoided by 100%, if the woman is vaccinated 
[Filippova I., 2009].

The results of pharmaco-economic analysis 
allow to suppose that expenses for realizing vac-
cination program against CC and other HPV-asso-
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