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RESEARCH CONCEPTUAL HIGHLIGHTS

The topicality of the topic and the importance of the problem addressed.

The topicality of the topic is conditioned by the high level of morbidity through endometrial
cancer (CE), constituting a major problem with global impact on public health. Endometrial cancer
represents 4.8% of malignant tumor cases and ranks 6th worldwide in the structure of the incidence
of malignant tumors in women [16,17,19].

In terms of increasing morbidity rate, EC consistently ranks 7th among malignant neoplasms
in women [20]. The steady increase in the incidence of EC is explained by the increase in average
life expectancy ("ageing") among the population and the level of obesity [2,3,4,18]. The incidence of
this pathology is constantly increasing not only among elderly patients, but also among young
women. Over 77.0% of cases are diagnosed in the early stages (stages I and II), with a high survival
rate at 5 years [12]. As a result of a detailed analysis, we can see that the results of survival at 5 years
vary within the limits of stage I and constitute in stage 1A - 91-95%, and in stage IB - 80-65% [12].
Stage II 5-year survival was 50.6% [16]. The incidence of endometrial cancer between 40 and 54
years increases sharply, with a peak at the age of 60-64 years. In the age groups of 40-49 and 50-56
years, there is a significant increase in incidence.

According to the data of the National Cancer Registry of the Republic of Moldova, in the last
five years there has been an increase in cancer morbidity of the organs of the female reproductive
system. According to statistical data, provided by the National Cancer Registry in the Republic of
Moldova, in 2020 the incidence of endometrial cancer was 515 cases, the mortality being 92 cases.
The five-year survival rate of patients with stage I endometrial cancer after treatment, according to
different authors, varies depending on the depth of myometrial invasion from 97.5 (with invasion less
than 5 mm) to 61.5% (with invasion greater than 10 mm), depending on the degree of differentiation
from 81% in patients with highly differentiated tumors to 42% in patients with poorly differentiated
tumors [17].

A recent study, representing an integrative genome analysis of 373 endometrial tumors,
conducted by a team of researchers from Washington University (St. Louis, 2013) as part of the
Cancer Genome Atlas (TCGA) project, revealed that approximately 1/4 of tumors are classified as
endometrioid, low-differentiating, with molecular phenotype, similar to serous carcinomas of the
uterine body, including TP53 mutations and child count abnormalities of somatic genes [11]. For this
reason, 4 new subgroups of endometrial neoplasia were highlighted, depending on the spectrum of
genetic and molecular changes. In a multicenter study, Y. Hussein et al. [12] analyzed the
morphological and clinical-pathological parameters of 17 tumors from the TCGA "ultramutant"
subgroup, as well as a cohort of 8 such tumors, which were studied at the University of Calgary
(Canada) [13].

Despite a large amount of research conducted by both domestic and foreign authors focused
on the study of molecular biological aspects of endometrial cancer, at present, none of the tumor
markers is recommended for widespread clinical use in cancer of the uterine body, as there is not
enough information to introduce them into clinical practice.

According to ESMO's current recommendations, for the management of patients with
endometrial tumors, treatment tactics are determined by the results of risk stratification [24]. With
regard to EC cancer, a large number of prognostic factors are described, which creates certain
difficulties in their application in clinical practice. Most factors are morphological, and information
about them is obtained on the basis of a standard histological examination. These data are used to
assess the risk of lymphoganglionic metastases, to make predictions about the course of the disease
and the life of patients with EC and to plan postoperative treatment. The study of clinical and
morphological prognostic factors at certain stages, especially early ones, has already been carried out
by other authors [6, 9].

However, according to a study conducted by TCGA (2013), 1/4 of the tumors classified as G3
endometrial carcinomas correspond, according to molecular profile, to a subgroup of tumors of serous
type [11]. At the same time, another group of researchers [18] analysed 3 cases of tumours,
histologically defined as serous, which mutated PTEN and ARID1A4 in the absence of TP53 mutations.
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On histopathological reevaluation, all 3 tumours were identified as mixed. In addition, an
immunohistochemical analysis was performed, which disputed the existence of a serous tumor profile
in relation to normal p53 expression and in the absence of pl6 expression. Also, estrogen and
progesterone receptor expression was identified in one of the tumors [25]. According to the
researchers, this suggests that the classification of endometrial cancer can no longer emerge from a
dualistic model. In particular, low-differentiating tumors have pronounced heterogeneity, which is
not reflected in the accepted classification, while the mutation profile of highly differentiating and
serous tumors varies significantly. Most serous tumours have mutations in the 7P53 gene; 1/3 of
'ultramutant' tumours may also have them, however the clinical prognosis is different. Therefore,
when using immunohistochemical analysis to confirm the diagnosis of serous carcinoma, p53
determination and auxiliary panel of immunohistochemical parameters such as PTEN and ARIDI1A
can be used to differentiate serous carcinoma from endometrioid tumor with POLE gene mutation
[1].

Despite the large amount of research conducted by both domestic and foreign authors, which
focused on the study of biological and molecular aspects of endometrial cancer, at present none of
the tumor markers are recommended for widespread clinical use in cancer of the uterine body,
because there is not enough information for their introduction into clinical practice. Therefore, the
question of prognostic criteria for endometrial cancer remains unaddressed [8]. As a result of
analyzing risk groups, it is necessary to establish its own prognostic pattern, expanded due to the
integration of additional clinical and morphological features of the tumor.

The purpose of the study: determination of clinical-morphological and molecular-genetic
prognostic factors of endometrial cancer (CE) in stages I-1I for the elaboration of the mathematical
model for prediction of relapses and survival of patients over a period of up to 3 years.

Objectives of the work:

1. Establishing clinical, morphological, immunohistochemical criteria as EC prognostic
factors;

2. Estimation of the correlation of molecular-genetic data according to the clinical and
morphological characteristics of endometrial cancer;

3. Study of immunohistochemical peculiarities and estimation of the molecular profile of the
tumor in the patients of the study group;

4. Multifactorial analysis of the complex of prognostic criteria established with determination
of the prognostic value for each particular factor in patients with EC in stages I-11;

5. Creation of the mathematical model of the complex prognostic assessment of EC in stages
I-1I depending on risk groups and prognostic factors.

Scientific novelty and originality

For the first time, the interface of biomarkers of major pathophysiological events referring to
the onset and evolution of stage I and II endometrial cancer was investigated. The role of equilibrium
between imminent extreme CE processes such as cell apoptosis and cell proliferation in contiguity
with tumor angiogenesis was estimated to strengthen markers with predictive value on pathology
prognosis.

Scientific problem solved in the thesis

The scientific problem solved in the thesis consists in that research based on clinical-
morphological and molecular-genetic studies has detected novel pathogenetic mechanisms and
predictors of EC exacerbation, such as the presence of ¢.389G>A mutation (p.R130Q) of the PTEN
gene, methylation of the MLH1 gene promoter, Ki-67 proliferation marker, neutrophil/lymphocyte
index increase, which allowed the elaboration of a mathematical model for predicting evolution
disease in EC patients from different risk groups.

Theoretical significance of the work

Through the conclusive evidence obtained, the concept and theoretical support of endometrial
cancer is completed. It is important to decant the contribution of the c.389G>A mutation of the PTEN
gene, the increase in the proliferative activity of the mitotic cycle evaluated by the increase of the Ki-
67 antigen, the mutation of the TP53 gene resulting in the impairment of the Bax/Bcl2 ratio. At the
same time, the role of inflammation in promoting EC is highlighted, and the increase of the
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neutrophil/lymphocyte index is not only a pathogenetic mechanism, but also a feasible predictor of
tumor prognosis. The notable link of EC with the increase in body mass is conceptually important, as
well as the absence of a link between EC regarding the risk of recurrence on the one hand and the
characteristics of menstruation, number of births and spontaneous abortions on the other. The rate of
serous papillary adenocarcinoma in the group of patients with EC with stage Il is on average 44-48%
higher compared to the index of stage IA and IB. The degree of tumor differentiation has a conclusive
impact on the risk of recurrence, so that the low degree of differentiation is estimated in 95% in high-
risk patients, and the high degree of differentiation is characteristic of the low risk (80%).
Remarkably, the depth of tumor invasion does not authentically correlate with increased risk. The
presence of necrotic foci is a true predictor of increased risk. The impact of inflammation is imposed
by maximum values of the neutroph/lymphocyte and platelet/lymphocyte ratio in patients with high-
risk EC. The marker of Ki-67 proliferation is directly related to the degree of risk, as well as to the
stage of the disease (the level of Ki-67>49% expression is detected only in the high-risk group). The
presence of the ¢.389G>A mutation (p.R130Q) of the PTEN gene is in the increased risk group 4-8
times higher compared to intermediate and intermediate-high risk. MLH1 epimutation does not
demonstrate such a conclusive link with EC evolution compared to ¢.389G>A mutation (p.R130Q)
of the PTEN gene.

Applicative value of the work

An own prognostic model has been developed, which includes clinical, morphological,
immunohistochemical and genetic features of endometrial cancer. The survival of patients with EC
over a 3-year surveillance period is minimal (72.2%) among those older than 60 years who are in the
high-risk group of recurrence. The relapse-free survival rate is also minimal in these patients (44%).
At the same time, the metastasis rate in patients with CE does not correlate intelligibly with the stage
of the disease. The mean time to EC progression is indirectly related to the neutrophil/lymphocyte
ratio, which is minimal (6 months: 5 to 9 months) in patients at high risk of recurrence with an INL>
5.0. The marker Ki-67 has a definite predictive value on survival and relapse rates in patients with
CE, thus, that increased proliferative activity (>49%) has a negative impact at a distance of 3 years.
The presence of MLHI epimutation also influences disease relapse in patients with EC 3 years apart,
given the minimum mean time to progression value of 10.5 years attested in carriers of this mutation
in the high-risk group.

The scientific results obtained during the study were presented, discussed and published
in national and international scientific forums:

XXIV edition of the International Specialized Exhibition "MoldMEDIZIN & MoldDENT"
Integrated activities within the National Cancer Control Program in Moldova and the role of
immunogenetics in the diagnosis and treatment of oncological diseases (Chisinau, 2018); XIII
Congress of oncologists and radiologists of CIS countries and Eurasia (Kazani, Russia, 2020); XXI
European Congress of Oncogynecologists (Athens, Greece 2020); Congress of Oncologists of the
Republic of Moldova with international participation, fifth edition, Cancer Prevention and Control —
a continuous challenge (Chisinau 2020); XIV Congress of Oncologists and Radiologists of CIS
countries and Eurasia (Moscow, Russia, 2021); Congress dedicated to the 75th anniversary of the
foundation of Nicolae Testemitanu State University of Medicine and Pharmacy with international
participation (Chisinau, 2021); Training School: Gynocare Conference (Valletta, Malta 2022); XXIII
European Congress of Oncogynecologists (Berlin, Germany 2022). Training School in Rare
Gynaecological Tumors (Skopje, Macedonia 2022); Training School in Rare Gynaecological Cancers
"Bringing the gap between research and cure in gynaecological cancers" (Naples, Italy, 2023).

Publications on the topic of the thesis: 55 scientific papers were published.

Summary of thesis compartments

The thesis is written in Romanian language and includes: annotations in Romanian, Russian
and English, list of abbreviations, declaration of assumption of responsibility, introduction, 6
chapters, general conclusions and practical recommendations, bibliography, annexes, mathematical
model for predicting the evolution of the disease in patients with EC from different risk groups,
author's CV.



CONTENT OF THE THESIS

1. MOLECULAR-GENETIC ASPECTS OF ENDOMETRIAL CANCER.
A MODERN APPROACH TO THE PROBLEM

The main landmarks characterizing the epidemiology of endometrial cancer in Moldova and various
European countries are exposed. The pathogenetic value vis-a-vis CE of various risk factors, such as
metabolic syndrome, lipid profile disorder, hyperglycemia, inflammation, obesity, etc. is detected.
Modern pathophysiological prerogative aimed at the onset and evolution of CE is exposed, including
the connotation of genetic changes with power to activate the proliferation process against the
background of depreciation of apoptosis mechanisms, such as mutations of the PTEN gene to the
detriment of cell cycle blocking exercise and control of the ratio of proteins with pro-/anti-apoptotic
effect, Bax/Bcl2, mutations of tumor suppressor TP53, as well as reducing the expression of E-
caaderin, which facilitates tumor growth and dissemination. The multi-marker panel useful in
histological differentiation of CE and in estimating tumor aggressiveness is brought to the call,
cataloged in 4 patterns of endometrial neoplasia depending on the spectrum of genetic and molecular
changes: ultramutant, hypermutant tumors with a large number of copies and tumors with a low
number of copies. The role of PD/L ligand on tumor cell surface is analyzed in context with the
reporting of cell proliferation markers, Ki-67 antigen and proliferating cell nuclear antigen (PCNA).
TP53 gene mutations are highlighted as a condition of inhibition of apoptosis by increasing the
expression of antiapoptotic factor Bcl2, and mutation of the PTEN suppressor gene is predominantly
targeted as the ¢.389G>A pattern in which guanine at position 389 is substituted with adenine. The
pathogenetic, diagnostic and prognostic contribution of angiogenesis markers is also emphasized, and
the increase in COX2 expression in association with elevation of proinflammatory markers is imposed
as a pathogenetic factor and true predictor of endometrial cancer.

2. RESEARCH MATERIALS AND METHODS

The design of the study contains the main milestones and staging of the prospective study
conducted on 269 patients with EC in stages I and II assessed in the histological examination.

The general scheme of the research project includes the description of the first stage of the
study, marked by the assessment of clinical-morphological peculiarities (localization, tumor size,
growth form, invasion, peculiarities of immune status) and stage 2 marked by the research of
immunohistochemical and molecular-genetic peculiarities: determination of the Ki-67 marker,
¢.389G>A mutation of the PTEN gene, hypermethylation of the promoter of the MLHI gene with
the determination of the molecular profile and subtype of the tumor.

According to the modified recommendations of ESGO, the general group of patients with EC
was divided into 4 groups regarding the risk of recurrence: low, intermediate, intermediate-high and
high. The criteria for stratifying patients into groups at risk of recurrence were: stage of disease,
degree of tumor differentiation, depth of tumor invasion, presence of perilymphovascular and
perineural invasion.

Thus, the patients in the total group of the study were divided into 4 risk groups:

group 1 includes 75 patients with low-risk EC,

group 2, which consisted of 84 patients with intermediate-risk EC

group 3, which consisted of 50 patients with intermediate-high risk EC

60 patients with high-risk EC, forming group 4.

These 4 groups are also mapped out according to age and reproductive activity, stage of
disease, histopathological subtype and degree of tumor differentiation. At the same time, each group
is analyzed in detail in terms of age, length of menstrual cycle and postmenopause, number of
pregnancies and abortions, age of disease. On the other hand, the groups underwent exegesis
according to diseases of the organs of the reproductive system: pelvic inflammatory disease,
endometriosis, endometrial hyperplasia, ovarian cyst, myoma of the uterus body, polyp of the uterine
body, etc.

The diagnosis and treatment of patients with EC corresponded to the algorithms recommended
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for the field of diagnosis and treatment of malignant neoplasms in the National EC Protocol approved
by the Ministry of Health.

All immunohistochemical, histopathological, molecular-genetic research methods are
described in association with the exposure of the technical equipment used. The maneuvers of
statistical processing of cipherical material are reported in detail.

When distributing patients by age, the highest percentage is recorded in the age categories 60-
69 years in 116 (48.3%) cases. The age groups least affected by endometrial cancer are 30-39 years
(0.7%), 40-49 years (8.9%), 70+ years (10.4%). The age group 30-39 years was recorded in patients
in the high and intermediate-high risk groups more often, compared to patients with CE in the
intermediate and low risk group, in which no case of CE was reported.

The overall study group included 269 patients with EC in stages I-II, mean age 59.9+0.64
years (Figure 2.1).

a0
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— a
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40

30 o el
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Grupul de risc

Figure 2.1. Age of study patients by risk group, years

At disease onset, the mean age of EC patients in the high-risk reproductive age was 41.7+5.84
years, compared to data from the intermediate and increased risk group, respectively 45.5+0.96 years
and 45.94+1.08 years. Thus, the mean age of EC patients in the perimenopausal high-risk group was
50.040.58 years, compared to data from the intermediate and increased risk group, respectively
50.0+0.0 years and 51.3+0.67 years. The mean age of EC patients in the postmenopausal high-risk
group was 62.9+0.95 years, compared to data from the intermediate and elevated risk group,
respectively 60.8+1.0 years and 61.2+0.65 years.

Table 2.1. Mean age of onset of EC in patients according to risk group

Risk group
Age period Low Intermediat Intern.ledlat High P
e e-high
. . F=0.624;
Reproductive period 41.7+£5.84 45.5+0.96 43.3+2.85 45.9+1.08 p=0.608
Perimenopausal period 51.3+0.67 50.0=0.0 50.8+£0.25 50.0+0.58 l;;(l)g?g’
Postmenopausal period 61.2+0.65 60.8+1.0 63.2+1.01 62.9+0.95 1:;3)?22’

The age differences, at which the disease occurs, are probably conditioned by genetic factors.
Thus, molecular-genetic research in patients with endometrial cancer gives the opportunity to
determine the molecular subtype of the tumor. This fact must be taken into account in assessing the
evolution of endometrial cancer and the degree of aggressiveness of the tumor.
Clinical examination
In order to verify the validity of the hypotheses and achieve the objectives, we applied the
8



following methods and tools: general investigation methods (anamnestic questioning and research of
medical documentation), special (gynecological clinical examination, examination by instrumental
and imaging method), histopathological examination and laboratory methods (blood count, urogram,
biochemical blood analysis).

The ultrasound examination of the internal genital organs was performed in real time with
the ultrasonograph type SAL-77A, produced by the company "Toshiba" (Japan), equipped with a set
of sectoral and linear transducers with frequency from 3.5 to 7.5 MHz. The investigations were
carried out in the USG Department of Internal Organs of IMSP IO. In the present study, transvaginal
and transabdominal ultrasonography of the internal pelvic organs was performed. During the study,
the location of the uterus and ovaries and their sizes were determined. Particular attention was paid
to the state of the endometrium (M-Echo). The thickness of the endometrium, according to M-Echo
in menopause, is normally 4-5 mm.

Diagnostic curettage of the uterine cavity was performed according to the results of
ultrasound examination (thickness M-Echo) in patients who had complaints of metrorrhagia during
menopause.

For cytological investigation, smears were taken from the cervix, cervical canal, uterine
cavity. Cytological investigations to confirm the diagnosis were performed in the cytological
laboratory of IMSP IO. The fixation of the preparations was carried out by the Leishman method, and
the coloring — according to Romanowski.

Morphological and immunohistochemical studies

In the morphological study of malignant endometrial tumors, the histological type and degree
of tumor differentiation were assessed, the depth of tumor invasion in the myometrium, the spread of
the process in the cervical canal, the stage of the disease and the condition of the fallopian tubes and
ovaries were evaluated. Fixation of preparations by the standard method and their staining was carried
out in most cases with hematoxiphylline — eosin, and in some cases — in additionally highly
differentiated mucinous adenocarcinoma — with muciracmin and alkali blue after Stidmen, Carmine
Best.

The immunohistochemical study was conducted by peroxidase-antiperoxidase method
according to the traditional method. We used Ki-67 antibodies (Dako, MIB clone, ready dilution,
citrate buffer unmasking (pH=6.0).

Molecular-genetic investigations of the c.389G>A mutation (p.R1300Q) of the PTEN gene

To identify the ¢.389G>A (p.R130Q) mutation in the PTEN gene, DNA was isolated from 50
paraffin tissue samples from patients with endometrial cancer. The histopathology of each FFPE
tumor specimen was reviewed by histopathologists to confirm the diagnosis and determine the
percentage of tumor cells.

Tissue and DNA samples. Genomic DNA was isolated from 50 paraffin tumor tissue (FFPE)
samples using the GeneJET FFPE DNA Purification Kit (ThermoFisher) according to protocol from
the manufacturer. From each paraftin block, 4 sections of 10 um were sectioned with the microtome.
The next steps are carried out in accordance with the protocol related to the kit from the manufacturer.

castPCR (Competitive Allele-Specific TagMan PCR). Genomic DNA samples were
analyzed for PTEN:c.389G>A mutation (p.R130Q) by castPCR method using specific primers and

samples (Fig. 2.2.)
ASP LST
3 TInaA HTI"ITIT" 5

5' II il 3
3’ G 5’

&’ A

Figure 2.2. Primers and samples used for specific identification of PTEN:c.389G>A
mutation by castPCR method. ASP — allele-specific primer, ASB — allele-specific blocker, LST
— locus-specific TagMan sample, LSP — locus-specific primer
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The sample flow for castPCR is shown in Figure 2.3.
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Figure 2.3. Workflow for castPCR.

Molecular-genetic investigations of methylation of the promoter of the MLH1 gene

To generate MLH1 gene methylation data, DNA was isolated from 50 paraffin tissue samples
from endometrial cancer patients. The histopathology of each FFPE tumor specimen was reviewed
by expert histopathologists to confirm the diagnosis and determine the content of tumor cells. Case
selection was based on clinically confirmed diagnosis of endometrial cancer.

Tissue and DNA samples. The quality, integrity, quantity and concentration of DNA meet
the criteria described in subchapter 2.2.5., as the same paraffin tissue samples and isolated DNA
samples were used.

MS-PCR (Methylation specific Polymerase Chain Reaction). To identify methylation of
the promoter of the MLHI gene, 120 ng/isolated DNA sample was modified by treatment with
sodium bisulphite using the EpiJET Bisulfite Conversion Kit (ThermoFisher) according to protocol.
The methylation status of the MLHI gene was determined using the methylation specific Polymerase
Chain Reaction (MS-PCR) method and specific primers for both non-methylated and methylated
fragments.

The PCR reaction was performed using the Platinum PCR SuperMix kit (ThermoFisher) and
the protocol related to the kit with the modification of the primer alignment temperature based on the
size and sequence of nucleotides.

Evaluation of neutrophil/lymphocyte and platelet/lymphocyte index parameters

To identify the prognostic value of clinical markers of inflammation, we calculated the
following ratios:

The neutrophil/lymphocyte index (INL) was calculated as the ratio of absolute neutrophil
counts to absolute peripheral blood lymphocyte counts.

Platelet/lymphocyte index (TLTI), which has been calculated as the ratio of absolute platelet
count to absolute peripheral blood lymphocyte count.

Methodology for statistical processing of research results

All results are presented in tables like M+m, where M is the sample mean, m is the error of
the mean.

When statistical processing of the obtained results, the following methods were used:

= Fisher test for independent variables - to assess the significance of differences between
groups with a normal trait distribution. The differences were considered significant at p <0.05;
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= Pearson test 2 - to assess the significance of differences between groups in terms of
qualitative characteristics. The differences were considered significant at p <0.05; - single variance
analysis (ANOVA, IBM STATISTICS 26.0) was used to assess the significance of differences
between groups under the influence of individual factors;

. logistic linear regression was used

3. ANALYSIS OF CLINICAL AND MORPHOLOGICAL CHARACTERISTICS
IN PATIENTS WITH ENDOMETRIAL CANCER IN STAGES I-I1

Clinical and anamnestic parameters were studied in 269 patients with EC in stages I - II. The
age of patients in all CE groups did not differ significantly and ranged from 30 to 86 years, with no
statistically significant difference between risk groups (2=11.681; gl=15, p>0.05). The age of 30-39
years met at 2 (0.7%; CI 95% [0.0-1.9]) patients, and the age of 60-69 years was most commonly
observed and was recorded in 116 (43.1%; 1 95% [37.5-49.1]) patients.

Table 3.1. Distribution of EC patients in stages I to II in different risk groups by age

Risk group

Age groups Low Intermediate Intefl:?gel? late High TOTAL

Abs. | % Abs. | % Abs. | % Abs. | % Abs. %
30-39 years 0 0,0 0 0,0 1 1,2 1 1,7 2 0,7
40-49 years 8 10,7 6 12,0 6 7,1 4 6,7 24 8,9
50-59 years 24 32,0 22 44,0 33 39,3 20 33,3 99 36,8
60-69 years 37 49,3 18 36,0 32 38,1 29 48,3 116 43,1
>70 years 6 8,0 4 8,0 12 14,3 6 10,0 28 10,4

Aggravated heredity for endometrial cancer was observed in patients of all risk groups. When studying
aggravated heredity in EC, the following data were obtained, presented in Table 3.2.

Table 3.2. EC dependence on the presence of malignant tumors in relatives of patients with EC
in stages I - II of different risk groups

Risk group
. . . Intermediate- . P
Relatives of EC patients Low Intermediate hish High GL=3

Abs. % Abs. % Abs. % Abs. %

First-degree relatives
(parents, brothers and 13 17,3 9 18,0 16 19,0 10 16,7 | x2=0,154; p>0.05
sisters) 3 and more
First degree relatives
(parents, brothers and 8 10,7 10 20,0 10 11,9 11 18,3 | ¥2=3,277; p>0.05
sisters) 2 relatives
First-degree relatives
(parents, brothers and 13 17,3 9 18,0 22 26,2 8 13.3 | y2=4,167; p>0.05
sisters) a relative

Malignant tumors in first-degree relatives were registered in 64 (85.3%; 95% CI1[77.3-93.3]) patients
in the low risk group, 44 (88.0%; 95% CI [79.0-97.0]) of intermediate risk group, 80 (95.2%; 95%
CI[90.7-99.8]) in the intermediate-high risk group and 59 (98.3%; 95% CI[95.1-101.6]) of the high-
risk group. We can find a more aggravated heredity in the statistically true high risk group (¥2=9.870;
gl=3, p<0.05).
It was observed that hormone-dependent tumours (gastrointestinal tract, genitals) were found
in a higher percentage of cases in relatives of EC patients in the high risk group (48.6%) than in patients
in the low risk group (40.8%) (Table 3.3).
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Table 3.3. Localization of malignant tumors in relatives of patients with EC stage I - I1.

Risk group

Localization of . Intermediate- . P
malignant tumors Low Intermediate high High GL=3
Abs. % | Abs. % Abs. % Abs. %
Lungs 8 10,7 |9 18,0 15 17,9 11 18,3 |¢x2=2,196; p>0.05
Gastrointestinal tract |9 12,0 (9 18,0 17 20,2 15 25,0 |x2=3,944; p>0.05
Mammary gland 17 22,7 (17 (34,0 23 27,4 15 25,0 |x2=2,089; p>0.05
Genitals 10 13,3 |4 8,0 6 7,1 4 6,7 ¥2=2,551; p>0.05
Kidneys, bladder 1 1,3 1 2,0 3 3,6 1 1,7 12=1,069; p>0.05
Larynx - - - - 1 1,2 - - v2=2,211; p>0.05
Brain 4 5,3 7 14,0 8 9,5 5 8,3 12=2,838; p>0.05
Leukemias 2 2,7 1 2,0 1 1,2 1 1,7 v2=0,492; p>0.05
Malignant melanoma |- - - - 1 1,2 - - v2=2,211; p>0.05
and skin tumors

The regular menstrual cycle with hypermenorrhea was recorded in patients in the intermediate-
high risk group and in the high-risk group, 16.7% and 35.0%, respectively; while in the low risk
group and intermediate risk group was registered only 13.3% and 6.0%, respectively. There is a
statistically significant difference between groups (}2=17.951; gl=3, p<0.001). The duration of the
menstrual cycle up to 26 days was observed in half of the patients - 131 (48.7%; 95% CI [42.4-55.0]).
The menstrual cycle lasting 27-30 days was recorded at 58 (21.6%; I 95% [16,4-26,4]) patients.
Menstrual cycle length did not differ significantly between study groups (F=0.439; p>0.05).

Table 3.4. Menstrual cycle character according to risk group in patients with EC stages I-11

Risk group
Features of the Low Intermediate Interlgediate High P
menstrual cycle -high
Abs. | % | Abs | % [ Abs | % | Abs | %
Age of onset of menarche
Up to 12 years 6 8,0 11 | 220| 10 | 11,9 9 15,0
12- 14 years 49 | 653 | 25 | 50,0 | 56 | 66,7 | 36 | 60,0 | %2=6,979; GL=6; p>0.05
15- 16 years 20 | 26,7 | 14 | 280 | 18 | 214 | 15 | 250
Type of menstrual cycle

Regular cycle 10 13,3 3 6,0 14 16,7 | 21 35,0 |x2=17,951; gl=3; p<0.001
Polymenorrhea 17 | 22,7 14 | 280 | 30 | 357 | 24 | 40,0 [x2=5,686; gl=3; p>0.05
Hypermenorrhea 24 32,0 18 36,0 36 429 19 31,7 |x2=2,722; gl=3; p>0.05
Proiomenorea 6 8,0 1 2,0 6 7,1 6 10,0 |x2=2,842; gl=3; p>0.05

The length of the menstrual cycle |
Up to 26 days 37 | 493 | 28 | 56,0 | 37 | 44,0 [ 29 | 48,3 [x2=2,896; GL=6; p>0.05
27- 30 days 14 | 187 | 11 | 220 19 | 226 | 14 | 233
31 days and more 24 | 320 | 11 |220]| 28 | 333 17 | 283

Age of onset of menopause |
Up to 40 years - - - - 4 4.8 2 3,3 |x2=14,194; GL=9; p>0.05
40- 44 years 6 8,0 1 2,0 2 2,4 - -
45- 49 years 13 17,3 16,0 | 16 | 190 | 14 | 233
50 years and older 56 74,7 | 41 82,0 | 62 73,8 | 44 73,3

Uterine bleeding (HU)
Present | 48 | 738 ] 24 [ 558 ] 58 [ 753 | 43 | 82,7 [42=9,156; gl=3; p<0.05
Climacteric syndrome

Present | 63 | 840 | 40 [ 80,0 | 72 [ 857 | 41 | 683 [x2=2,896; GL=6; p>0.05 |

The age of menopause in the general group is 50.2+0.22 without statistically significant
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difference between groups (F=1.52; p>0.05). Postmenopausal metrorrhagia were observed in patients
from all risk groups, but the highest frequency was recorded in the high-risk group —43 (82.7%; 95%
CI [72.0-92.3]) and intermediate-high risk - 58 (75.3%; 95% CI [65.8-84.2]), being attested
statistically significant difference (¥2=9.156; gl=3, p<0.05). Climacteric syndrome was present in 53
(19.7%; 95% CI [15.2-24.9]) patients in the overall group, without statistically significant difference
between groups (¥2=7.639; gl=3, p>0.05).

Statistically significant differences were obtained between study groups in relation to
pathologies of the reproductive organs in women. Polyps of the cervical canal and uterine cavity were
detected more often in the group of patients of low and intermediate risk, with statistically significant
difference between groups (¥2=10.722; gl=3; p<0.05) and (y2=24.408; gl=3; p<0.001), respectively,
statistically significant difference was observed (y2=1.868; gl=3; p>0.05). The incidence of uterine
myoma was higher in the intermediate-high and high risk groups, 33.3% and 30.0%, respectively,
with a statistically significant difference (¥2=8.011; gl=3; p<0.05). When analyzing the incidence of
ovarian cysts, statistically significant difference is not attested (y2=6,370; gl=3; p>0,05).
Endometriosis was recorded more frequently in patients in intermediate-high and high risk groups,
28.6% and 25.0%, respectively, with statistically significant difference between groups (}2=14.419;
gl=3; p<0.01).

Table 3.5. Distribution of patients with EC in stages I-1I according to risk group and presence
of pathologies of the organs of the reproductive system

Pathologies of the Risk group
organs of the . Intermediate- . |
reproductive system Low Intermediate high High GL=3
Abs |% Abs |% Abs |% Abs |%

Fibrocystic ¥2=10,533;
mastopathy 23 30,7 23 46,0 33 39,3 30 50,0 >0.05

. . x2=17,932;
Cervical ectropion 7 9,3 10 20,0 10 11,9 21 35,0 p<0.001
Pelvic inflammatory %2=3,898;
disease 9 12,0 3 6,0 6 7,1 2 3,3 p>0.05
Cervical canal polyp 4 5,3 7 14,0 2 2,4 1 1,7 X2;<1(())’g§2;
Polyp of the uterine 73 373 2 44,0 12 14,3 2 13.3 ¥2=24,408;
cavity p<0.001
Hyperplasia of the 39 | 520 | 23 | 460 | 36 | 429 | 25 | 41,7 | ¥2L8OS
endometrium p>0.05
Endometriosis 1| 147 | 2 | 40 | 24 | 286 | 15 | 250 | X141

p<0.01

. v2=8,011;
Uterine myoma 11 14,7 12 24.0 28 333 18 30,0 p<0.05

. ¥2=6,370;
Ovarian cysts 20 26,7 7 14,0 13 15,5 17 28,3 >0.05
Leukoplakia and v2=1,037,
kraurosis of the vulva 4 >3 ! 2,0 4 4.8 2 33 p>0.05

As a result of the data obtained, we can conclude the following: most gynecological
morphologists and oncologists consider the problems of pathogenesis of endometrial cancer in close
connection with hyperplastic processes of the endometrium.

It is known that endometrial hyperplastic processes in most cases are associated with hormonal
disorders [4]. Numerous studies have proven, that hyperplastic processes of the endometrium carry
an increased risk of malignant transformation [11,18]. Atypical hyperplasia, in particular, turns into
endometrioid cancer in almost 52% of cases [11]. Our data coincide with the data of the literature
and show, that typical endometrial hyperplasia against the background of uterine fibroids usually
develops in the reproductive period, and atypical - in perimenopause and postmenopause. To
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determine the risk group for CE according to ESGO criteria, the following criteria were used: the
degree of differentiation of the tumor, the depth of tumor invasion, the presence of
perilymphovascular invasion.

If we focus only on these criteria, it is noted that in the low-risk group, the frequency of
metastases increases, as well as the risk of progression of the process after treatment. This may have
the following explanation: insufficient accuracy of morphological prognostic factors.

Attention is drawn to the predominance of hormone-dependent pathogenetic variant in EC
patients in the low (85.0%) risk group compared to intermediate (74.7%) and high (57.3%) risk
groups (Table 3.6).

Table 3.6. Comparison of EC prevalence in patients in different risk groups by
pathogenetic variant
Pathogenetic variant

Risk group fle(zg:.ll;:l:lt;‘}l&) II (autonomous), % P
Low 85,0 15,0
Intermediate 74,7 25,3 ¥2=4,955;
Intermediate-high 84,0 16,0 gl=3; p>0.05
High 57,3 42,7

As a result of the histopathological examination it was found that in most patients with EC in
stages I-II (55%) the primary tumor occupied the entire uterine cavity without or with passage into
the cervical canal. In 31 (28.5%) patients, the tumor was located in the lower third of the uterine body
without or with passage into the cervical canal. In 18 (16.5%) patients, the tumor was located at the
bottom of the uterus and/or tubal corners and/or walls of the uterus.

Endometrial cancer with tumor spread to the myometrium up to 50% (stage IA) was observed
in 77 (28.6%; CI 95% [23.0-34.2]) patients, with myometrial invasion more than 50% (stage IB) in
128 (47.6%; 95% CI [41.3-53.5]) patients with spread to the cervix (stage II) to 64 (23.8%; 95%
[18.7-28.9]) sick.

Stadiul Il
23,8%

Stadiul 1A
28,6%

Stadiul IB
47,6%

Fig. 3.1. Structure of patients with EC in the study group according to disease stage

A number of morphological features characteristic of EC in stages I-II were revealed. When analyzing
data on the distribution of patients with stage I CE, taking into account the morphological structure,
it should be noted the relatively rare occurrence of rare histological forms (clear cell adenocarcinoma,
glandular squamous cell carcinoma, serous papillary adenocarcinoma and mucinous
adenocarcinoma) , while in patients with stage II EC we observed a fairly frequent occurrence of rare
histological forms 9 (3.3%; 95% CI [1.2-5.5]).
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Table 3.7. Distribution of EC patients in stages I-1I by risk group and histological
subtype of cancer

Risk group
Histological type of . Intermediate- . P
cancer Low Intermediate hich High GL=3
Abs. % | Abs. % | Abs. % | Abs. %o
Endometrial 70 | 933 | 46 | 920 | 69 | 82,1 | 46 | 767 | OBTI0144
adenocarcinoma p>0.05)
Serous papillary (%2=10.498;
adenocarcinoma 4 >3 ) i 12 14,3 8 13,3 p<0.05)
Endometrial
adenocarcinoma with (%2=5,.065;
squamous cell ) i 3 6,0 2 24 ! L7 p>0.05)
metaplasia
Clarocellular (x2=4.091;
adenocarcinoma ) i ) i ! 1.2 2 33 p>0.05)
Carcinoma i i i i i i ) 3.3 (x2=7.019;
pavimentos ’ p>0.05)

In 231 (85.9%; take 95% [81.7-90.0]) patients with EC was diagnosed endometrial
adenocarcinoma of varying degree of differentiation, 6 (2.2%; 95% CI [0.5-4.0]) patients had
endometrial adenocarcinoma with squamous metaplasia. Rare histological forms of cancer of the
uterine body were diagnosed in 29 (10.8%; 1 95% [7.1-14.5]) patients, of whom 3 (1.1%; 95% CI
[0.0-2.4]) patients had clear cell adenocarcinoma in 2 (0.7%; 95% [0.0-1.8]) cases glandular
squamous cell carcinoma was detected in 24 (8.9%; 1 95% [5.5-12.3]) patients - serous papillary
adenocarcinoma. Highly differentiated endometrial adenocarcinoma was recorded in 60 (80.0%; 95%
CI [70.9-89.1]) patients with EC in the low-risk group, moderately differentiated adenocarcinoma -
to 12 (16.0%; 95% [7.7-24.3]) patients. In the intermediate risk group, highly differentiated
endometrial adenocarcinoma predominates in 26 (52.0%; CI 95% [38.2-65.8]) patients, moderate
grade adenocarcinoma - to 22 (44.0%; I 95% [30.2-57.8]) patients. In the intermediate-high risk
group, highly differentiated endometrial adenocarcinoma was observed in 22 (26.2%; 95% CI [16.8-
35.6]), moderate and low-grade adenocarcinoma - to 48 (57.1%; 95% CI [46.6-67.7]) and 12 (14.3%;
95% [6.8-21.8]) patients. In the high-risk group, low-grade endometrioid adenocarcinoma
predominates in 57 (95.0%; 95% CI [89.5-100.0]), moderately and highly differentiated
adenocarcinoma - to 3 (3.3%; 95% CI [0.0-7.9]) and - 1 (1.7%; 95% CI [0.0-4.9]) patients,
respectively (Table 3.8.).

Table 3.8. Distribution of EC patients in stages I-1I of different risk groups according
to degree of tumor differentiation

Degree of tumor Risk group P, glI=3
differentiation Low Intermediate Interllllil el(ll 1ate- High
Abs. % | Abs. % | Abs. % | Abs. %
High 60 80,0 26 52,0 22 26,2 2 3,3 | (32=92.539; p<0.001)
Moderate 12 16,0 22 44,0 48 57,1 1 1,7 | (32=62,975; p<0.001)
Low - - - - 12 14,3 57 95,0 | (x2=200.122; p<0.001)

Analyzing the distribution of patients with EC in stages I-Il, taking into account the depth
of tumor invasion in the myometrium, it was found that tumor growth in the endometrium occurred
in 15 (5.6%; 95% [2.8-8.3]) patients; up to 50% of the myometrium - to 77 (28.6%; 95% [23,2-34,0])
patients; over 50% of the myometrium - to 127 (47.2%; 95% [41,2-53,2]) patients; and spread
throughout the thickness of the myometrium - to 17 (6.3%; 95% [3.4-9.2]) patients. As a result,
invasion of more than 50% into the myometrium occurred in 53.5% of cases. In patients in the low-
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risk group, the depth of invasion up to 50% of the myometrium was observed most often — 49 (65.3%;
95% CI [54.6-76.1], depth of invasion only within the limits of the endometrium to 10 (13.3%; 95%
[5.6-21.0] patients. In high-risk patients, invasion of more than 50% was observed in 38 (63.3%; 95%
CI [41.4-53.4] patients, and 4 patients (6.7%; 95% CI [0.4—13.0]), the tumor invaded the entire
thickness of the uterus (Table 3.9).

Table 3.9. Distribution of EC patients in stages I-11 by depth of tumour invasion

Risk group
Dep.th of .tumor Low Intermediate Intern.ledlate- High lEgl
invasion high =3
Abs. (% Abs. (% Abs. (% Abs. (%
Within thg limits of the 10 133 1 2.0 1 12 3 5.0 v2=12,892;
endometrium p<0.01
Infiltrates <50% into ¥2=72,276;
the myometrium 49 65,3 2 4,0 16 19,0 10 16,7 p<0.001
Infiltrates >50% into ¥2=200,122;
the myometrium i i 471940 | 42 150,01 38 63,3 p<0.001
All thickness of the ¥2=200,122;
myometrium i i ) i 13 15,5 4 6,7 p<0.001

To identify the prognostic value of clinical markers of inflammation, we calculated the
following ratios

1) neutrophil/lymphocyte index (INL), which was calculated as the ratio of absolute neutrophil
count to absolute peripheral blood lymphocyte count,

2) platelet/lymphocyte index (ITL), which was calculated as the ratio of absolute platelet count
to absolute peripheral blood lymphocyte count.

Table 3.10. Clinical markers of inflammation in patients with EC in stages I-1I by risk

group
Risk group
Rela.tlve blood Low Intermediate Intern.ledlate- High P
index high
Median Median Median Median
INL 2,29 2,39 2,46 5,34 x2=12,892; p<0.01
ITL 120,19 124,0 147,1 355,7 ¥2=72,276; p<0.001

INL ranged across risk groups from 0.65 to 7.22. In the high risk group, the median
neutrophil/lymphocyte index was the highest and was 5.34, which corresponds to literature data on
the interdependence between INL and the spread of tumor process and the level of tumor
aggressiveness. ITL ranged from 55.03 to 428.10 across all risk groups, but in the high-risk group
the average ITL value was 355.70. Data on INL levels in EC patients show statistically significant
differentiations between groups (F=0.011; gl=3; p>0.05) as well as ITL ratio (F=1.381; gl=3;
p>0.05).

4. MOLECULAR-GENETIC FACTORS IN ENDOMETRIAL CANCER PROGNOSIS

Ki-67 antigen expression was determined in the endometrium in 50 EC patients by
immunohistochemical method. The value of the proliferative activity marker, Ki-67 in patients with
endometrial cancer in stages I-II was exposed by the correlation of this marker with age, number of
pregnancies, beginning and duration of the menstrual cycle. The dependence of Ki-67 index
expression on the degree of tumor differentiation in patients with endometrial cancer according to the
risk group is demonstrated, as well as the marker link with the CE stage and the degree of tumor
infiltration. When analyzing the data obtained, it was revealed that in patients with CE, the minimum
value of the Ki-67 index was 14%, the maximum value was 75%, and the average value was
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43.6+12.4%. In patients with non-endometrial EC (n=9), the Ki-67 index ranged from 16 to 77%, the
mean index value was 37.9+£7.65%. Study results are presented in Table 4.1.

Table 4.1. Correlation relationships and Spearman correlation coefficients between Ki-
67 expression and menstrual characteristics, reproductive function in patients with EC
in stages I-1I by risk group

. . Spearman correlation
Risk group Correlation coefficient

Ki-67 - age 0,415
. Ki-67 — length of menstrual cycle -0,212
Low risk Ki-67 — age of menstruation 0,362
Ki-67 — number of tasks 0,126
Ki-67 - age -0,242
. . Ki-67 — length of menstrual cycle -0,203
Intermediate risk Ki-67 — age of menstruation -0,242
Ki-67 — number of tasks 0,069
Ki-67 - age 0,017
. L Ki-67 — length of menstrual cycle 0,293
Intermediate-high risk Ki-67 — age of menstruation 0,044
Kil-67 — number of tasks 0,451
Ki-67 - age 0,147
. Ki-67 — length of menstrual cycle -0,047
Increased risk Ki-67 — age of menstruation 0,278
Ki-67 — number of tasks -0,179

Thus, when analyzing the data obtained in all groups, it was revealed that the Ki-67 expression
index does not depend on the patient's age. At the same time, there was no dependence on the length
of the menstrual cycle and the age of menopause. Analysis of KI-67 levels in tumors was performed
in relation to the degree of tumor differentiation, depth of invasion in the myometrium, prevalence
of tumor process and disease stage in patients with CE. It was observed that the degree of tumour
differentiation in all groups of patients with endometrial cancer correlated with the level of
proliferation index, the results are presented in Table 4.2.

Table 4.2. Dependence of Ki-67 expression on degree of tumor differentiation in
endometrial cancer patients by risk group (abs.)

Tumor Risk group
differentiatio Low Intermediate |Intermediate-high High p
n Ki- Ki- Ki- Ki- Ki- Ki- Ki- Ki-
67<49% [67>49% | 67<49% [ 67>49% | 67<49% | 67>49% | 67<49% | 67>49%
High 13 4 1 2 ; 3 - . glg; 1132’06.’0 S
Moderate 1 1 4 2 ; 6 } } g1)(:22—’6r;2)565
x2=4,174;

Low ) - - - 2 1 1 9 GL=1;

p<0.05

In patients with stage I-II EC with highly differentiating endometrial adenocarcinoma, the Ki-
67 index was predominantly below the mean value, while in cases with moderately differentiating
adenocarcinoma, approximately the same number of patients (54% and 46%) had a mean Ki-67 index
higher and lower than 49%. In 75% of patients with low-grade endometrial adenocarcinoma, the
proliferation index was higher than the median.

When the dependence of proliferative activity index expression was studied, it was revealed
that in patients with EC the index value increases with the spread of the tumor process in the
myometrium. Thus, in patients with EC with depth of invasion in the myometrium up to 50%, the

17



Ki-67 index below the mean value was in 9 cases and higher in 6 cases. And, in tumors with
myometrial invasion more than 50%, the Ki-67 index below the average value was registered in 6
cases and higher in 16 cases.

Table 4.3. Dependence of Ki-67 index expression on depth of myometrial invasion in
patients with stage I-II endometrial cancer by risk group (abs.)

Depth of Risk group
tnvasion 1'n Low Intermediate Intern.ledlate- High P,
myometriu high GL=2
m Ki- Ki- Ki- Ki- Ki- Ki- Ki- Ki-

67<49% |67>49% [67<49% |67>49% |67<49% |67>49% |67<49% |67>49%
Infiltrate < ¥2=3,556;
50% 14 > ) - ) 3 - ) p>0.05
Infiltrate > ¥2=6,385;
505 - - 5 4 2 7 1 9 p<0.05

The determination of the dependence of the Ki-67 expression index on the stage of the disease
was carried out, the results are presented in Table 4.4. It was observed that in the group of patients
with EC stage I disease, in 12 of the patients the proliferation index was below the mean value. In
EC stage II, the proliferation index was predominantly higher than 49% - in 15 patients.

Table 4.4. Dependence of Ki-67 index expression on disease stage in patients with stage
I-1I endometrial cancer by risk group (abs.)

Risk group
Stage of . Intermediate- .
the Low Intermediate hich High P
disease Ki- Ki- Ki- Ki- Ki- Ki- Ki- Ki-
67<49% | 67>49% | 67<49% | 67>49% | 67<49% | 67>49% | 67<49% | 67>49%
| ¥2=13,440; gl=3;
12 6 5 3 2 11 1 1 p<0.01
11 i i i i i i i 9 ¥2=4,000; GL=2
p>0.05

Thus, the analysis of the obtained results showed that in patients with EC the proliferation index
value was significantly lower in stage I of the disease compared to stage Il and in 50.0% of patients
with stage I, the index was below average (p=0.037). No significant differences were obtained in EC
patients in the low-risk group.

The value of the proliferation marker Ki-67 in EC patients had a general trend: in all groups
there was significant dependence on patient age, menstrual cycle length and menopausal age. In
addition, it was found that the value of Ki-67 expression changes depending on tumor differentiation,
degree of invasion in the myometrium and stage of disease. The associations of Ki-67 expression
with tumor differentiation, myometrial invasion, spread to the cervical canal, and disease stage were
similar in all groups, but significance in the high-risk group apparently indicates greater proliferation
index informativeness for this particular group, which requires further research.

In endometrial cancer, in more than 50% of cases, the PTEN suppressor gene is inactive, which,
according to many authors, is a key stage in the malignant transformation of the endometrium.
According to studies, mutational damage in promoter regions (regulatory regions) of genes can lead
to their complete inactivation, thereby stimulating carcinogenesis [18]. However, in Moldova, such
studies have not been conducted on the PTEN gene. The results of molecular genetic testing to
determine the ¢.389G>A mutation (p.R130Q) of the PTEN gene in 50 women with CE are exposed
by the rate of presence and absence of mutation relative to the risk group (Table 4.5).
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Table 4.5. Proportion of PTEN-positive tumours among patients with EC stages I-II by

risk group
Presence of Risk group
¢.389G>A I -
(p-R130Q) Low Intermediate ntern.ledlate- High P
mutation of high
PTEN gene Abs. % Abs. % Abs. % Abs. %
Absent 17 34,0 8 16,0 5 10,0 2 4,0 ¥2=17,459;
gl=3; p<0.01
Present 2 4,0 1 2,0 7 14,0 8 16,0

Modern methods of studying the structure of DNA make it possible to determine the genetic
profile of tumors, which often does not coincide with the morphological picture. Of particular interest
is the study of PTEN mutations in various pathogenetic variants of CE. Analysis of the data obtained
revealed that the c.389G>A mutation (p.R130Q) of the PTEN gene was determined in 18% of
patients with CE in the first pathogenetic variant.

Table 4.6. Proportion of PTEN-positive tumours in patients with stage I-I1 endometrial
cancer depending on pathogenic variant

Pathogenetic variant C.389G>A (p-R130Q) mutation of PTEN gene
Negative Positive P
Abs. % Abs. %
Hormonodependent (I) 37 74,0 12 24,0 v2=0,574; GL=1;
Autonomous (II) 1 2,0 - p>0.05

The number of patients with the ¢.389G>A mutation (p.R130Q) of the PTEN gene in the
pathogenetic variant I of the EC prevailed over the number of patients with PTEN in the case of
variant II (18% and 0%), which probably explains the more favorable evolution in variant I. Based
on this, it can be assumed that the presence of mutations in the phosphatase tensine-type domain
region of the PTEN suppressor gene may cause a favorable course of the disease.

We analyzed the relationship between the presence of a ¢.389G>A mutation (p.R130Q) of
the PTEN gene and morphological prognostic factors - the histological structure of the tumor and the
degree of its differentiation, as well as the level of tumor invasion in the myometrium. Thus, in the
presence of a highly differentiated tumor, the ¢.389G>A (p.R130Q) mutation of the PTEN gene was
absent in all study groups. With increasing degree of tumor malignancy, the frequency of mutations
of the PTEN gene in each of the studied groups also increases. The results of determining the
¢.389G>A mutation (p.R130Q) of the PTEN gene according to the degree of tumor differentiation
in patients with EC are presented in Table 4.7.

Table 4.7. Dependence of ¢.389G>A mutation (p.R130Q) of PTEN gene on degree of
differentiation in patients with EC stages I-11 by risk group (abs.)

Risk group
Degree of Intermediate-
differentiatio Low Intermediate hich High P
n PTEN- |PTEN+ |PTEN- |PTEN+ |PTEN- |PTEN+ |PTEN- |PTEN+
12=15,698;
Low 16 1 3 - - 3 - 8 gl=2;
p<0.001
¥2=1,659;
Moderate 1 1 5 1 3 3 - - gl=2;
p>0.05
¥2=2,359;
High - - - - 2 1 2 - GL=1;
p>0.05
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The ¢.389G>A (p.R130Q) mutation of the PTEN gene was most common in poorly
differentiated tumors. Thus, 100% of low-grade tumors in the high-risk group had a ¢.389G>A
(p-R130Q) mutation of the PTEN gene. The ¢.389G>A (p.R130Q) mutation of the PTEN gene was
also observed in 15.7% of moderately differentiated tumors and 13.3% of highly differentiated
tumors.

PTEN gene mutations were significantly more commonly observed in tumors invading more
than half the thickness of the myometrium in all groups studied. Thus, in tumors with myometrium
invasion up to half its thickness in the low-risk group, only 1 in 12 tumors were PTEN positive
(13.6%); whereas tumors with invasion over half the thickness of the myometrium were observed in
6 out of 8 cases (87.5%) of the high-risk group.

Table 4.8. Dependence of PTEN expression on depth of myometrial invasion in
patients with stage I-I11 EC by risk group (abs.)

Risk
Depth of S eloup -

. .. . Intermediate- . P

invasion in Low Intermediate hich High
myometrium |\~ TPTEN +| PTEN - | PTEN +| PTEN - | PTEN +| PTEN - | PTEN +
Infiltrate < ¥2=7,619; gl=2;
50% 17 1 ) ) 3 1 ) 2 p<0.05
Infiltrate > ¥2=17,525; gl=2;
50% - | 8 1 2 6 2 6 $<0.05

When analyzing the data obtained, it was found that when the invasion of endometrial cancer
in the myometrium is less than 0.5 cm, the ¢.389G>A (p.R130Q) mutation of the PTEN gene is
detected in 11% of cases. In a widespread tumor process, the ¢.389G>A (p.R130Q) mutation of the
PTEN gene 1is detected much more often (57%). Thus, the analysis of the obtained data revealed that
the frequency of ¢.389G>A mutation (p.R130Q) of the PTEN gene in patients with CE depends on
the degree of tumor differentiation, the stage of the tumor process and the depth of tumor invasion.
The rate of presence of the ¢.389G>A (p.R130Q) mutation of the PTEN gene was highest expressed
in the high-risk group, which is an important feature.

When studying microsatellite instability (MI) in 50 patients with EC in stages I - II, aged
between 30 and 80 years, showed that in stage I CE the frequency of detection of MI was 20%. Taking
into account the age factor, the following was detected (Table 4.10): the frequency of tumors with
microsatellite instability has a clear pattern - it increases during menopause, reaching 30.0% at the
age of 50-59 years and 50.0% of cases at 60-69 years, and decreases in the age periods 70-79 years,
ie postmenopausal.

Table 4.9. Distribution of EC patients by age and presence of MLH1 epimutation

MLH]1 presence
Age range Abs. %
30—39 years - -
40—A49 years 2 20,0
50—59 years 3 30,0
60—69 years 5 50,0
70—79 years 0 0

In postmenopausal women, MI is rarely detected, although the number of gene mutations
generally increases with age. Our data point to a possible relationship between age-related hormonal
disorders and CE, as postmenopausal adenocarcinoma often develops from atrophic endometrium.
Analysis of the results obtained showed that in patients with CE, the presence of MLHI epimutation
was significantly higher in stage I disease. MLH]1 epimutation was observed in 22.0% of stage |
patients.
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Table 4.10. Dependence of MLH1 epimutation on disease stage in patients with stage
I-II endometrial cancer

MLH1
Stage of the disease Negative Positive P
Abs. %o Abs. %
I 34 68,0 8 22,0 ¥2=0,001; GL=1;
11 6 8,1 2 4 p>0.05

The results of determining the epimutation of the MLHI gene according to the degree of
tumour differentiation in EC patients are presented in Table 4.11.

Table 4.11 Dependence of MLH1 epimutation on degree of tumor differentiation in patients
with stage I-1I endometrial cancer by risk group (abs.)

Risk group
Degree of Intermediate-
differentiatio Low Intermediate hich High P
n MLHI- | MLHI+| MLHI- | MLHI1+| MLHI- | MLHI1+| MLHI- | MLH1+
) v2=1,480; gl=2;
Low 1 3 2 3 2 3 4 p>0.05
} ) i 12=2,806; gl=2;
Moderate 14 1 3 5 2 >0.05
) i i i i i x2=0,231; GL=1;
High 4 1 2 >0.05

When analysing the results, it was revealed that in patients with CE, the absence of MLH]
epimutation was more often observed in patients with low- and moderate-differentiating
adenocarcinoma (4% and 12%). There were no significant differences, but a trend was observed —
with increasing degree of differentiation of the tumor, the frequency of detection of MLHI
epimutation decreases. We studied the presence of MLHI epimutation according to the depth of
tumor invasion in EC patients in all risk groups.

Table 4.12. Dependence of MLH1 epimutation on depth of myometrial invasion in
endometrial cancer patients by risk group (abs.)

Depth of e Jl‘(illlll:ermediate-
invasion in Low Intermediate hich High P
myometrum - |MLHI+ | MLHI- | MLHI+| MLHI- | MLHI+| MLHI- | MLHI+
Infiltrate < ¥2=2,424; gl=2;
50% 18 2 ! ) i i i ! p>0.05
Infiltrate > v2=1,293; gl=2;
50% ) ) 6 2 8 2 7 3 p>0.05

When analyzing the data obtained, the presence of MLHI epimutation in 40% of cases is
detected in patients with EC invasion in the myometrium less than 0.5 cm. In a widespread tumor
process, epimutation of MLH1 is detected much more often (60%,).

5. SIGNIFICANCE OF CLINICAL-MORPHOLOGICAL AND MOLCEULAR-GENETIC
PROGNOSTIC FACTORS IN PATIENTS WITH ENDOMETRIAL CANCER IN
STAGES I-11

In our study, three-year overall survival for stage I EC patients was observed in 201 (93.5%; 1

95% [90.0-96.6]) patients. At the same time, this indicator for patients with stage IA and IB was 94.2%

(95% CI[89.0-98.1])and 92.7% (95% CI [87.1-97.3]), respectively. As shown by the data presented,

there is a trend of improvement in long-term outcomes in patients with stage IA EC compared to

stage IB (p>0.05). Follow-up periods in the low-risk group from 3 to 6 months, from 6 to 9 months

and from 9 to 12 months went without "event" recording 100% in overall survival; In the high-risk
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group, the period from 3 to 6 months and the interval of 6—9 months went without "event", constituted
98.7% and, respectively, 9—12 months — 97.4%. At 12—18 months, overall survival was 97.3% in the
low-risk group compared to 91.0% in the high-risk group; 18-24 months — 98.9% in the low risk
group versus 87.2% in the high risk group; 24-30 months — 98.9% in the low risk group, compared
to 78.2% in the high risk group; At 30-36 months, overall survival was 98.7% in the low-risk group
and 71.8% in the high-risk group. The Equality of Survival Distributions test for different levels of
the risk group according to the Log Rank method (Mantel-Cox) showed a higher survival of patients
with endometrial cancer in stages I-II in the intermediate risk group ¥2=20,420; gl=3; p<0.001.
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Fig. 5.1. Overall three-year survival of patients with stage I-II endometrial cancer

In our study, overall three-year survival for stage I EC patients was observed in 205 (93.5%; 1
95% [90.0-96.6]) patients. At the same time, this indicator for patients with stage IA and IB was
94.2% (95% CI [89.0-98.1]) and 92.7% (95% CI [87.1-97.3]), respectively. As shown by the data
presented, there is a trend of improvement in long-term outcomes in patients with stage IA CE
compared to stage IB (p> 0.05). Because 60 (93.5%; 95% CI [90.0-96.6]) patients with stage Il EC
were presented by the high-risk group, it should be noted that in stage II the 3-year survival rate was
less than 60% and constituted 74.2% (95% CI1 [71.0-79.6]).

Table 5.1. Overall survival of EC patients at stages I-11 by risk group

£ Risk group
Stz:lge of the Low Intermediate Intermediate-high High
isease Abs. % Abs. % Abs. % Abs. %
Stage 1A 47 94,00 20 100,0 20 100,0 11 78,6
Stage IB 12 92,3 23 100,0 44 93,6 24 85,7
Stage 11 0 0 0 0 17 100,0 13 72,2

Of the 269 patients with stage I-II EC included in the study, relapses and metastases were
observed in 20 (7.4%; I 95% [4.3-10.6]) patients. Of these, 3 (1.1%; 95% [0.0-2.4]) patients were
diagnosed with disease relapses, 17 (6.3%; 95% CI [3.4-9.2]) - metastases. As follows from the
above, in patients with EC in stages I-II, metastases occurred 5.7 times more often than relapses.
Patients with disease progression were distributed as follows: stage 1A - 7 (21.8%), IB - 10 (36.4%)
patients (Table 5.2).

Table 5.2. Distribution of patients with EC in stages I-II by frequency of relapses and

metastases
Stage 1A Stage IB Stage 11 P
Relapses 2 1 - v2=0,667; gl=2; p>0.05
Metastases 5 9 3 ¥2=4,94; gl=2; p>0.05
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In stage IA of EC relapse was detected only in 2 patients, which is almost 2.5 times lower than
the number of detected metastases - in 5 patients. In stage IB of CE, disease relapse was diagnosed
in 1 patient, and metastases — in 9 patients. Metastases in lymph nodes (GL) were recorded in 6
patients, in one patient the iliac region was affected, in 5 paraaortic region. Metastases to the liver
were diagnosed in 2 patients, to the lungs - to 3, to the brain - to 1 and multiple - to 5 patients (Table
5.3).

Table 5.3. Distribution of patients with EC in stages I-II by risk group and location of
relapses and metastases (abs.)

Groups of Risk group
relapses and | Localization Low Intermediate Intern'ledlat High P
metastases e-high
Vaginal ) 1 i i ¥2=2,322;
Loco- abutment gl=3; p>0.05
regional Metastases in 5 ) ) i ¥2=2,632;
lymph nodes gl=3; p>0.05
. i i 12=1,405;
Liver 1 1 ol=3; p>0.05
Remote ¥2=2,795;
metastases Lungs ) ) 2 ! gl=3; p>0.05
i - . ) ¥2=2,211;
Brain 1 ol=2; p>0.05
. i x2=2,789;
Mixed 1 3 1 ol=2; p>0.05

The average duration of metastases was 17.0+1.59 (95% CI [13.8-20.2]) months, metastases
in lymph nodes — 21.6+0.87, lungs — 10.5+0.62, liver — 18.5+0.52, multiple — 17.2+0.89. When
analyzing the distribution of patients with progression of CE in stages I-II depending on the depth of
tumor invasion in the myometrium, it was found that in 1 (12,5%) case, the tumor was located in the
endometrium, and in 2 (25%) cases, the depth of invasion was 1 cm; with metastases, these indicators
were 2 (8.3%), 1 (4.2%), 7 (29.2%) and 7 (58.3%), respectively (Table 5.4).

Table 5.4. Distribution of EC patients in stages I-1I with progression by risk group and
depth of tumor invasion in myometrium (abs.)

Depth of tumor Risk group

invasion in Low Intermediate Intermediate-high High
myometrium Irecid. | Metast. | Irecid. | Metast. | Irecid. | Metast. | I recid. | Metast.
Within the limits

of the - - - - - - 1 -
endometrium

Up to 50%

myometrium - 2 - 3 - 2 1
(m=48)

More than 50%

myometrium(m=5 - - - 3 - 2 - 1
2)

Full thickness - - - 3 - 1 - 1

Thus, the prevalence of patients whose depth of tumor invasion was >1 cm, and the highest this
indicator was in patients with metastases. It should be noted that the mean depth of myometrial
invasion in patients with relapses and metastases was 10.8+0.63 mm versus 7.2+0.52 mm in the
absence of disease progression. At stages IA-IB, these indicators were 7.9+1.4 and 6.24+0.9 mm, and
at stage I1 - 11.7+1.3 mm, respectively. The level of cell proliferation marker, Ki-67, estimated in the
immunohistochemical examination in 50 patients with EC in stages I-1I, was imposed by predictive
value on survival, so that with its increase the survival rate decreases. In patients with an imminent
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level of Ki-67 proliferative activity of 0-33%, the overall survival rate was 80.8+3.3%, and at a
proliferative activity greater than 34%, the overall survival rate depreciated to 57.9+5.4% during the
3-year surveillance period. The Log Rank Survival Distribution Equality Test (Mantel-Cox) showed
that increased proliferative activity (49% or more) had no effect on outcomes ¥2=2.620; gl=1;
p=0.105.
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Figure 5.2. Overall survival at 3 years in patients with EC in stages I-II, depending on
the expression of the Ki-67 proliferation index

High expression of proliferation factor Ki-67 reduces relapse-free survival to 15.3£2.21 (95%
CI[11.1-19.7]) months. The mean time to progression in high-risk patients was 13.54+4.50 months
(95% CI [9.0-18.0]), 15.8+£3.36 months in low-risk patients (95% CI [10.5-23.0]) (F=0.066;
p=0.937), which may indicate the prognostic value of this indicator for early signs of progression. At
the same time, our main task was to study the effect of the presence of genetic mutations on treatment
outcomes. The results of the analysis of overall survival in patients in study groups by presence of
MLHI1 epimutation showed that 71% of women with MLH1 epimutation and 92.5% without MLH1
epimutation  achieved survival at 3 years. Survival at 3 years without relapse was recorded in 6
patients with EC with the presence of epimutation in the MLHI gene. The mean time to CE
progression in patients with MLHI epimutation was 14.6+2.54 (95% CI [11.1-19.7]) months. The
mean time to progression in patients in the low-risk group was 16.3+5.5 (95% CI[9.0-28.0]) months.
At the same time, the mean time to CE progression in patients with MLH epimutation in the high-
risk group was 10.5+1.11 (95% CI[9.0-12.0]) months (F=0.305; p=0.750). Thus, the analysis of the
obtained results showed that in patients with CE, the presence of the tumor IMS phenotype
significantly affects survival without relapse at three years, regardless of stratification of risk groups.
Overall 3-year survival rates in EC patients who are carriers of MLHI epimutation in different risk
groups are shown in Fig. 5.3. The Log Rank Survival Distribution Equality Test (Mantel-Cox)
showed greater survival of patients not carrying MLHI promoter epimutation y2=15.974; gl=1;
p<0.001.
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Figure 5.3. Overall survival in EC patients carrying MLH] epimutation in different
risk groups

As for the influence of mutation in the PTEN gene in patients with CE on the time of
progression in different risk groups, it also demonstrates the correlation of the presence of PTEN
mutation with survival rate in patients with endometrial cancer. The mean time to CE progression
in patients with the PTEN mutation was 15.7£1.89 (95% CI [11.3-20.5]) months (95% CI 7 to 15
months), which did not differ (F=0.005; p=0.943) from mean time to progression in patients without
mutations — 16.0+3.97 (95% CI [12.0-28.0]). Thus, the mean time to progression in patients with the
PTEN gene mutation in the low-risk group was 13.5+£3.37 (95% CI1[9.0-18.0]) months , significantly
different from that in high-risk patients — 15.8+3.34 (95% CI[10.5-23.0]) months (F=16.2; p=0.891),
which may indicate the prognostic significance of this indicator for detecting early signs of relapse
(Fig. 5.7). The Log Rank Survival Distribution Equality Test (Mantel-Cox) showed higher survival
of patients not carrying the mutation in the PTEN gene %2=9.214; gl=1; p=0.002.

Survival Functions

10 N - PTEN
Mepurtatori
atori

Cum Survival
+

00 10,00 20,00 30,00 40,00

Suprav_la_3_ani

Figure 5.4. Overall survival in EC patients in stages I-II carrying PTEN mutation in
different risk groups

6. PROGNOSIS OF ENDOMETRIAL CANCER EVOLUTION

The results of the multivariate analysis (IBM SPSS Statistics 26.0 software) regarding the
estimation of the prognostic value of the clinical-morphological and molecular-genetic parameters
regarding the overall survival and without relapse at a distance of 3 years of the 269 patients with EC
in stages I-II included in the study are presented. The indices used in this context are: age, BMI, stage
of disease, degree of differentiation of the tumor, histological subtype of tumor, depth of invasion in
the myometrium and cervical canal, presence of perilymphovascular infiltration, presence of
perineural infiltration, presence of foci of necrosis, Ki-67 expression level, presence of c.389G>A
mutation (p.R130Q) of the PTEN gene and hypermethylation of the promoter MLH]. It is noted that
disease stage is a statistically significant factor in the overall 3-year survival of patients with CE, and
so indicate how the degree of differentiation and the level of the Ki-67 marker are statistically
significant predictors of survival without relapse at the same surveillance period. Also, the results of
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cluster discriminant analysis are reported, meant to highlight from a group of 14 indices clinical,
morphological, and genetic factors with predictive value on the distant diagnosis and prognosis of
patients with EC in stages I-II. As a result of the complex investigations carried out in the previous
chapters, we determined the value of decisive risk factors in the prognosis of EC evolution, presented
in Table 6.1.
Table 6.1. Decisive risk factors included in the model to assess the prognosis of
disease progression in patients with EC stages I and 11

Name of risk factors Lambda Wilks Tolerance p

Age 0,65137 0,77346 0,00015
Depth of invasion in myometrium 0,57698 0,88573 0,01619
Degree of differentiation 0,56283 0,90336 0,04465
Primary tumor size 0,59191 0,83085 0,00589
INL Index 0,59657 0,79819 0,00433
Age of menopause 0,59707 0,85419 0,02034
Infertility 0,58378 0,84414 0,01830
Duration of menstrual cycle disorder 0,57504 0,84660 0,01312
Stage of the disease 0,61638 0,77200 0,00123
Perilymphovascular invasion 0,57541 0,7865 0,00234
Perineural invasion 0,59309 0,67421 0,00970
PTEN 0,55544 0,90359 0,02835
MLH 1 0,55329 0,86420 0,00978
Ki 67 0,54165 0,92120 0,02494

The following linear discriminating functions were obtained:
Y1=0.556*X1+2,774*X2+0,145%X3+13,438*X4+0,177*X5+6,526*X6+9,938*X 7+36,1 50* X 8+(-
0,881)*X9 +3,589*X10+3,817*X11+0,012*X12-407,350
Y2=-2,179*X1+1,987*X2+0,186%*X3+14,173*X4+0,027*X5+6,846*X6+9,622*X7+38,367* X 8+(-
1,094)*X9 +1,756*X10+3,399*X114+0,005*X12-416,584, where

X1 - age (1- reproductive, 2 - perimenopausal, 3 - menopausal, 4 - postmenopausal)

X2 - depth of invasion in the myometrium (1 - up to 50%, 2 - over 50%)

X3 - degree of differentiation (1 - G1, 2 - G2, 3 - G3)

X4 - size of the primary tumor (1 —up to 2 cm, 2-from 2-5 cm, 3-more than 5 cm)

X5 - INL index

X6 - age of menopause

X7 - infertility (0 - absent, 1 - present)

X8 - duration of menstrual cycle disorders

X9 - stage of the disease (1 - stage I, 2 - stage II)

X10 - PTEN 1.0 (0 - absent, 1 - present)

X11- MLHI 1.0 (0 - absent, 1 - present)

X12 - proliferation index Ki 67 (1 - up to 49, 2 - over 49)

X13 - perilymphovascular invasion (0 - absent, 1 - present)

X14 - perineaural invasion (0 - absent, 1 - present)

When calculating discriminant functions, the object (patient with EC in stages I and 1) was
assigned to one of the classes. If Y1>Y2, then the object belongs to the first class (unfavorable
prognosis) with a level of significance p<0.05, which means that the risk of developing a poor
outcome in this patient is 95%. If Y1<Y2, then the object belongs to the second class (favorable
prognosis) with a level of significance p<0.05, which means that the risk of developing a favorable
outcome is 95%. The quality of functions achieved was assessed in 20 patients not included in the
main sample. The sensitivity and specificity of the developed mathematical model were 87% and
89%. The application of the mathematical model for highlighting the predictors algorithm was done
in the context of 2 groups of patients: (1) with favorable prognosis and (2) unfavorable survival
without relapse at the postoperative distance of 3 years.
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GENERAL CONCLUSIONS AND RECOMMENDATIONS

1. Conclusions

1. The results of the complex study conducted on a group of 269 patients with EC in stages I-
IT revealed clinical-morphological predictors of the occurrence of relapses and metastases: clear cell
carcinoma, glandular squamous cells, serous papillary cancer, invasion of more than 50% in the
myometrium, depth of tumor invasion in myometrium >1 ¢cm and stroma >0.5 cm, moderate and
increased degree of cellular and nuclear anaplasia of the tumor, the presence of lymphovascular
invasion and the presence of foci of necrosis in the tumor.

2. The level of cell proliferation marker, Ki-67, estimated in the immunohistochemical
examination in 50 patients with EC in stages I-II, was imposed by predictive value on survival, so
that with its increase the survival rate decreases. In patients with an imminent level of Ki-67
proliferative activity of 0-33%, the survival share was 80.8%, and in proliferative activity greater than
34%, the survival share depreciated to 57.9% during the 3-year surveillance period.

3. DNA testing in 50 patients with EC in stages I-1I detected mutations in the MLHI gene in
10 (20%) cases and will be used to determine the risk of disease recurrence. The analysis of the results
obtained showed that in patients with EC the presence of MLHI epimutation significantly affects
survival without relapse regardless of stratification of risk groups. The mean time to CE progression
in patients with MLH1 epimutation was 14.6+£2.54 (95% CI [11.1-19.7]) months.

4. The ¢.389G>A (p.R130Q) mutation of the PTEN gene was detected in 12 (24%) patients.
More frequently, PTEN mutation was detected in the high-risk group in 8 (66%) cases. Dynamic
observation of patients (n=12) carrying the ¢.389G>A mutation (p.R130Q) of the PTEN gene for 3
years, regardless of risk group, revealed an unfavorable prognosis of the disease, which was
manifested either by recurrence of endometrial adenocarcinoma (n=8) or by metastases (n=4).

5. The evolution of EC excels by increasing the level of neutrophils / lymphocytes dispensable
from the stratification of risk groups with impaired survival without relapse at 3 years, which
indirectly correlates with the average time of occurrence of CE progression. The data of our study
demonstrated that in patients with INL<2.43 the trigger time for EC progression is 16.2+2.75 (95%
CI[14.5-18.4]) months, it is reduced to 15.3+2.21 (95% CI [11.1-19.7]) months in patients with INL
(2.43-5.0) and reaches a minimum value of 9.1£3.32 (95% CI [6.7-12.7]) months in patients with
INL>5.0. Remarkably, in patients with the ¢.389G>A (p.R130Q) mutation of the PTEN gene, the
INL level was significantly higher compared to the prototype inherent in patients without this
mutation (5.2 versus 3.7; p<0.05).

6. The scientific problem solved in the thesis consists in that research based on clinical-
morphological and molecular-genetic studies has detected novel pathogenetic mechanisms and
predictors of EC exacerbation, such as the presence of ¢.389G>A mutation (p.R130Q) of the PTEN
gene, hypermethylation of the promoter of the MLHI gene, the proliferation marker Ki-67, the
increase of INL, which allowed the elaboration of a mathematical model for predicting the evolution
of the disease in patients with EC from different risk groups over the period of 3 years.

2. Practical recommendations

System level

1. The results of the study on the detection of clinical-morphological and molecular-genetic
prognostic factors in endometrial cancer are feasible for estimating the risk of relapse at 3 years and
can serve as benchmarks for developing the personalized treatment algorithm in patients with EC in
stages I-11.

2. Review of the National Clinical Protocol: Endometrial Cancer by the working group of
the Ministry of Health of the Republic of Moldova, consisting of representatives of IMSP Institute of
Oncology of the Republic of Moldova. It is necessary that the National Protocol be developed in
accordance with current international guidelines on endometrial cancer and will serve as a basis for
the development of the institutional protocol.

Medical institution level
3. The manager of IMSP 1O is responsible for reviewing the institutional protocol in
endometrial cancer, implementing clinical and molecular-genetic criteria, such as determining the
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¢.389G>A mutation (p.R130Q) of the PTEN gene, methylation of the promoter of the MLH1 gene,
the proliferation marker Ki-67 and the neutrophil/lymphocyte index. The application of these criteria
can be widely used to estimate the risk of recurrence in patients with EC stages I-II.

4. In the clinical activity of the Cancer Biology Laboratory of IMSP, Institute of Oncology,
elaboration and implementation of molecular-genetic research programs of CE with the establishment
of the molecular subtype of the tumor. Thus, the estimation of the evolution of endometrial cancer in
stages I-II will be streamlined, which will allow its application in accordance with the developed
criteria.

Level of family doctors, oncologists, gynecologists, surgeons and oncology specialists

5. The implementation in everyday practice of the mathematical model, which includes in
itself 14 clinical-morphological and molecular-genetic parameters, would be useful for estimating the
evolution of the disease in patients with EC in stages I-II from different risk groups for a period of up
to 3 years.
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ADNOTARE

Teza pentru gradul stiintific de doctor habilitat In medicind cu tema ,,Factorii molecular-
genetici de prognostic al cancerului endometrial in stadiile I-II” a fost elaborata de catre Tripac Irina
in cadrul Institutiei Medico-Sanitare Publice Institutul Oncologic, Chisindu, 2023. Structura tezei:
introducere, 6 capitole, concluzii si recomandari practice, bibliografie din 206 titluri, 5 anexe, 161
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lucrari stiintifice.

Cuvinte-cheie: factori de prognostic, factori clinico-morfologici, factori molecular-genetici,
model de prognostic, cancer endometrial.

Domeniul de studiu: Oncologie si radioterapie.

Scopul studiului: determinarea factorilor clinico-morfologici si molecular-genetici de
prognostic al cancerului endometrial (CE) in stadiile I-II pentru elaborarea modelului matematic de
predictie a recidivelor si supravietuirii pacientelor pe o perioada de pana la 3 ani.

Obiectivele lucrarii: stabilirea criteriilor clinice, morfologice, imunohistochimice ca factorii
de prognostic ai CE; estimarea corelatiei datelor imunohistochimice si molecular-genetice in functie
de caracteristicile clinice si morfologice ale cancerului de endometru; estimarea profilului molecular
al tumorii la pacientele lotului de studiu; analiza multifactoriald al complexului criteriilor de
prognostic stabilite cu determinarea valorii de prognostic pentru fiecare factor aparte la pacientele cu
CE in stadiile I-1I; crearea modelului matematic al evaluarii complexe de prognostic al CE in stadiile
I-1I in functie de grupurile de risc si de factorii de prognostic.

Noutatea si originalitatea stiintifica: pentru prima datd a fost cercetatd interfata
biomarkerilor evenimentelor fiziopatologice principale ce se referd la declansarea si evolutia
cancerului endometrial in stadiul I si II. S-a estimat rolul echilibrului intre procesele extreme iminente
CE, cum ar fi apoptoza celulara si proliferarea celulara in contiguitate cu angiogeneza tumorii pentru
a consolida markerii cu valoare predictiva asupra prognosticului patologiei.

Problema stiintifica solutionata in teza: problema stiintifica solutionata in teza consta in
aceea, ca cercetarea bazatd pe studii clinico-morfologice si molecular-genetice a decelat mecanisme
patogenetice inedite si predictori ai exacerbdrii CE, cum ar fi prezenta epimutatiei ¢.389G>A
(p-R130Q) a genei PTEN, metildrii promotorului genei MLHI, markerului de proliferare Ki-67,
cresterea indicelui neutrofile/limfocite, fapt ce a permis elaborarea unui model matematic pentru
prezicerea evolutiei bolii la pacientele cu CE din diferite grupuri de risc.

Semnificatia teoreticd: prin dovezile concludente obtinute este completat conceptul si
suportul teoretic al cancerului endometrial. La aceasta forma este importanta decantarea aportului
mutatiei ¢.389G>A a genei PTEN, cresterii activitatii proliferative a ciclului mitotic evaluata prin
intermediul cresterii antigenului Ki-67, mutatiei genei 7P53 rezultante in deprecierea raportului
Bax/Bcl2. Totodata, este evidentiat rolul inflamatiei in promovarea CE, iar majorarea indicelui
neutrofile/limfocite este nu numai un mecanism patogenetic, dar si un predictor fezabil al
prognosticului tumorii. Este conceptual importantd legitura notabild a CE cu cresterea masei
corporale, precum si absenta legdturii intre CE vizavi de riscul recurentei pe o parte si caracteristicile
menstruatiei, numarului de nasteri si avorturi spontane pe de alta parte. Valoare predictiva asupra
cresterii riscului de recurente la pacientele cu CE este atribuitd unor factori inerenti patologiei
organelor reproductive, cum ar fi chistul ovarian, miomul uterin i mastopatia fibrochistica. Rata
adenocarcinomul papilar seros in lotul pacientelor cu CE cu stadiul II este in medie cu 44-48% mai
mare comparativ cu indicele stadiului IA si IB. Gradul diferentierii tumorale are impact concludent
asupra riscului recurentei, astfel ca gradul scazut de diferentiere se estimeaza in 95% la pacientele de
risc crescut, iar gradul inalt de diferentiere este caracteristic riscului scazut (80%). Remarcabil, ca
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profunzimea invaziei tumorii nu coreleaza autentic cu cresterea riscului. Prezenta focarelor necrotice
este un predictor veritabil al riscului crescut. Impactul inflamatiei se impune prin valori maxime ale
raportului neutrofile/limfocite si trombocite/limfocite la pacientele cu CE de risc crescut. Markerul
proliferatiei Ki-67 este in raport direct cu gradul de risc, precum si cu stadiul bolii (nivelul expresiei
Ki-67>49% este decelat numai in grupul de risc crescut). Prezenta mutatiei ¢.389G>A (p.R130Q) a genei
PTEN este in grupul riscului crescut de 4-8 ori mai mare comparative de riscul intermediar si
intermediar-crescut. Important este prezenta acestei mutatiei numai la pacientele cu paternul
hormondependent al tumorii in proportie de 36%, dar stadiul II bolii se impune prin reducerea ratei mutatiei
geneil PTEN versus stadiul 1. Epimutatia MLHI nu demonstreaza o legaturd atat de concludenta cu
evolutia CE comparative cu mutatia ¢.389G>A (p.R130Q) a genei PTEN.

Valoarea aplicativa: pe un material clinic probatoriu vast a fost apreciatd semnificatia clinica
a expresiei markerilor biologici moleculari care caracterizeazd apoptoza, proliferarea celulara si
angiogeneza in tesutul tumoral la pacientele cu CE in stadiul I si II. Au fost determinate criteriile
clinice, morfologice, imunohistochimice, si genetice precise de diagnostic si prognostic al CE la
pacientele cu cancer endometrial in stadiile I-Il. Au fost evidentiate caracteristicile
imunohistochimice ale CE (expresia Ki-67), prezenta mutatiei c.389G>A a genei PTEN, identificarea
metilarii promotorului genei MLH1 si corelatia in functie de caracteristicile clinico-morfologice ale
cancerului endometrial la pacientele lotului de studiu cu elaborarea profilului molecular al tumorii
pentru fiecare pacient. Aceasta abordare permite de a efectua o analiza detaliata a valorii de prognostic
pentru fiecare factor aparte, ce va permite identificarea celor mai principali factori de prognostic. A
fost elaborat un model propriu de prognostic, care include caracteristici clinice, morfologice,
imunologice, imunohistochimice si genetice ale cancerului endometrial. Supravietuirea pacientelor
cu CE pe o perioada de supraveghere de 3 ani este minimala (72,2%) in randul celor cu varsta mai
mare de 60 de ani si care fac parte din grupul de risc crescut al recurentei. Rata de supravietuire fara
recidive este de asemenea minimald la aceste paciente (44%). Totodata, rata metastazelor la
pacientele cu CE nu coreleaza inteligibil cu stadiul bolii. Timpul mediu de progresie a CE este in
raport indirect cu valoarea raportului neutrofile/limfocite, acesta fiind minimal (6 luni: de la 5 pana
la 9 luni) la pacientele de risc crescut de recurenta ce au un INL > 5,0. Markerul Ki-67 are valoare
predictiva certd asupra ratei de supravietuire si de recidiva la pacientele cu CE, astfel, cd activitatea
proliferativa sporita (>49%) are impact negativ la distanta de 3 ani. Prezenta epimutatiei MLHI de
asemenea influenteaza recidiva bolii la pacientele cu CE la distanta de 3 ani, datd fiind valoarea
minimald a timpului mediu pana la progresare de 10,5 ani atestat la purtatoarele acestei mutatii din
grupul de risc crescut.

Implementarea rezultatelor stiintifice: Rezultatele studiului au fost raportate la 8 foruri
nationale si 18 internationale. Pe marginea cercetarii au fost validate: 3 brevete de inventii.
Rezultatele studiului vor fi expuse sub forma unor recomandari practice pentru medicii de familie,
ginecologi, dar si pentru specialistii din domeniul oncologiei. In activitatea clinici a Laboratorului
Biologia Cancerului a IMSP Institutul Oncologic vor fi elaborate si implementate programe de
cercetare molecular-genetica a CE cu stabilirea subtipului molecular al tumorii. Astfel, va fi
eficientizatd estimarea evolutiei cancerului endometrial in stadiile I-II, ceea ce va permite aplicarea
acestuia in conformitate cu criteriile elaborate.
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PE3IOME

Jluccepranysi Ha COMCKAHME YYEHOM CTENEeHHM [OKTOpa MEAMIMHCKHX HayK Ha TeMmy:
«MonekynsipHO-TeHeTHYeCKue (PakTopbl Mporuo3a paxa sHpomerpus I-1I cragum» BeImonHeHa
Tpunaxk Wpunoii EprenpeBHoil B Menuko-Canutapaom Ilyomuunom Yupexnenuun HMuCTHTYT
Oukonorun, Kummnsy, 2023. Jluccepraiust COCTOUT U3 BBEJICHUS, 6 TJIaB, BEIBOJIOB U MPAKTHYECKUX
pexkoMeHanuii. Pabota u3nokeHa Ha 161 mevyaTHBIX CTpaHMIIAX, CONEPKHUT 62 TabmuIl, 32 pUCyHKa.
bubnuorpadus npeacrasiena 206 ucrounnkamu. [lomydeHnsie pe3ynbTaThl ObUTH OMyOJIMKOBAHBI B
55 Hay4HBIX paboTax.

KiroueBble cioBa: mporHocTHueckue (HakTopel, KIMHHUKO-MOP(OIOTHUECKUe (HaKTOpPHI,
MOJICKYJISIPHO-T€HETHYECKHEe (PaKTOPHI, IPOTHOCTUYECKAst MOJIENb, PAK SHIOMETPHSL.

Oobaactpb uccaenoBanusi: OHKOJIOTHS U JIydeBasi TEparus.

Leas wucciaeaoBaHUsA: ONpEACICHHE KIMHUKO-MOP(POJIOTHUECKUX U MOJEKYISIPHO-
reHeTudeckux (QakropoB mporHo3a paka osHAoMeTpus (PD) I-II cragmit nns paspaboTku
MaTeMaTUYECKON MOJIENIN TPOTHO3UPOBAHUS PELUIUBOB U BBKMBAEMOCTHU NAIIUEHTOK HA CPOK 110 3
JIeT.

3agaun HCCJIeIOBAHMSA: YCTaHOBUTh KJIMHUYECKHUE, MOp$OTIOTHUECKHE,
MMMYHOTHCTOXHUMHUYECKHAE KPUTEPUHU KaK MPOrHOCTHYEcKHe (QakTopsl PJ; oleHUTH Koppensuuu
UMMYHOTHCTOXUMHUYECKUX U MOJIEKYJISIPHO-TEHETUYECKHX JaHHBIX 110 KIMHUKO-MOP(]OoIoTHIecKuM
XapaKTepUCTHKAM paka SHIOMETPHS; OLEHHUTbh MOJEKYISAPHBIA MpOoGUIb OMyXOJNH Yy MAlMeHTOB
OCHOBHOM  TPYNIBI; MPOBECTH MHOTO(AKTOPHBIA  aHAINW3 KOMIUIEKCA  YCTaHOBJICHHBIX
MPOTHOCTUYECKUX KPUTEPUEB C OINPEAETICHIUEM MPOrHOCTUYECKOTO 3HAYCHHS KaXKJOTO OTJEIBHOTO
daktopa y OompHbix PO I-II cramuu; co3manwe MaTeMaTHYECKOM MOJENH KOMILUIEKCHOM
nporHoctudeckoi onenku PO I-II craauii.

Hayuynass HOBM3HA W OPMIMHAJBHOCTB: BIEPBbIE HCCIEIOBAHO B3aUMOJEHCTBUE
OMOMapKepOB OCHOBHBIX MAaTO(MU3MOIOTMUYECKUX COOBITHH, CBS3aHHBIX C BO3HHUKHOBEHHEM U
pazButueM paka sHaomerpus Ha | u Il cramgmsx. [lo ouenkam, ponp OamaHca MEXTY TaKUMH
nporieccamu PO, Kak KIETOYHBIM amonto3 M mposiudepanuss B COYETAaHMHM C OIMYXOJIEBBIM
AQHTMOT'€HE30M, YCUIIMBAET MapKepbl, UMEIOIINE MPOTHOCTHYECKOE 3HaYSHHE /1JIs1 JTaHHOMW M1aTOJIOTHH.

Pemennasi HayuyHasi npo6JiemMa: B JUicCepTallii HA OCHOBAHUH KIIMHUKO-MOP(HOIOTHYECKUX
U MOJIEKYJIIPHO-T€HETUYECKUX UCCIIeI0BAaHUIN BBISBIIEHBI HOBBIE NTATOT€HETHUYECKUE MEXaHU3MbI U
npeauKkTopsl oboctperus PO, Takue kak Hanmuue snumytanuu ¢.389G>A (p.R130Q) rena PTEN,
METWIMpOBaHMEe TmpomMoTtopa TeHa MLHI, wmapkepa nponudepauun Ki-67, noBblleHHE
HEUTPODUIBHO-TUMPOLUTAPHOTO HHAEKCA, YTO MO3BOJIMIO pa3padoTaTh MaTEMaTHUECKYIO MOJEIb
JUISL IPOTHO3UPOBAHUS 3BOJIIOLNH 3a00J1eBaHus y 00JIbHBIX PD U3 pa3sHbIX rpymnn pucka.

Teopernueckoe 3HAYeHMe: T[OJyuYeHHbIE YOEIUTEIbHbIE JOKA3aTENbCTBA JOMOJIHSIIOT
KOHLEMNINI0 U TEOPETUYECKYI0 OCHOBY paka sHJaoMeTpus. Ha 3ToMm sTame Ba)XKHO OLIEHUTH BKJIAJ
mytaiuu ¢.389G>A rena PTEN, noBblieHre IposindepaTUBHON aKTUBHOCTH KJIETOK, OLIEHHBAEMOe
M0 YBEJIMYCHHIO dKCIIpeccuu antureHa Ki-67, mpuBoasmii K CHIDKEHHUIO cooTHomeHus Bax/Bcel2.
[Ipu 5TOoM MOAYEpPKHYTa POIb BOCHANICHUS B CTUMYJISAIMU PD, a moBbIlIeHHEe HEUTPO(UIBHO-
TUMGOLIMTAPHOTO MHAEKCA SBIISETCS HE TOJIBKO YacThbIO MAaTON€HEeTHYEeCKOro MEXaHW3Ma, HO U
BO3MOXXHBIM TIPEAMKTOPOM OITyXOJIEBOIO IPOrHo3a. IIporHoctudeckoe 3Hau€HHE MOBBIINIEHHOTO
pUCKa peuMauMBa y mHalueHTok c¢ PO crnenyer mnpuaaBaTh MAaTOJNOTMYECKHMM  Ipolieccam
PENPOAYKTUBHBIX OPraHOB, TaKMM KaK KHUCTAa SIMYHUKA, MUOMAa MAaTKH W (PUOPO3HO-KUCTO3HAS
MacronaTusi. YactoTa Cepo3HO-MAMWIISIPHON aIEHOKAPIIMHOMBI B Tpynme 0oibHbIX co Il cranueit
PD B cpeanem nHa 44-48% Bwime mnokaszarens IA u IB craguu. IlokazaHo, 4TO cTeneHb
T depeHIIMPOBKY OMYXOJIM OKas3blBA€T peIlalollee BIMSHUE Ha PHUCK pELUINBa, TaK, HHU3Kas
creneHb AupHepeHInpoBKU omnpenensiaach B 95% O0NbHBIX BBICOKOT'O PUCKA, a BBHICOKAasl CTENEHb
muddepeHIIMPOBKY XapakTepHa B rpymnmne Hu3koro pucka (80%). IlpumeuarensHo, 4To riyOnHa
WHBAa3MH1 OITyXO0JIM Ha HALLIEM MaTeprase He KOPPEIUpOBalla C yBEIMUEHUEM PUCKA PELIIUBUPOAHNS.
Hanuuue ouvaroB Hekpos3a SBISETCS BEPHBIM MPEIUKTOPOM MOBBIIIEHHOTO pPHCKAa PELHIUBA.
[lokazaHo, 4TO BIMSHHE BOCHAJICHUS MPOSBISETCS MAKCUMAJIbHBIMUA 3HAYEHUSIMU COOTHOILICHUS
HEUTPOPUITBI/TUMMOIIUTEI U TPOMOOIIUTHI/MIMMPOIUTHI y 00abHBIX PD BBICOKOTO pricka. Mapkep
nposnpepannu Ki-67 Takke HanpsMyIo CBsI3aH CO CTENICHbIO PUCKa, CTaIueH 3a0oeBanus (YypoBeHb
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skcrpeccun Ki-67 >49% BbIsBIsSETCS TOJBKO B TPYIIE BBHICOKOro pucka). Ilo Hammm gaHHBIM
Hannuue snumyTtanuu ¢.389G>A (p.R130Q) rena PTEN BbISIBIIEHO B IPYIIE BHICOKOTO PUCKA B 4-8
pa3 yaie Mo CpPaBHEHHIO C MPOMEKYTOYHBIM U MPOMEKYTOYHO-BBICOKUM PHUCKOM. DIHUMYTALUS
MLH1 ne noka3zana yoeIuTeIbHON CBA3U C MPOTrHO30M PD.

IIpakTnyeckass WUeHHOCTh: pa3zpaboTaHa COOCTBEHHas MPOTHOCTUYECKAass MOJIEeb,
BKITIOUAIOIIAs KIIMHUYECKUE, MOP(POIOTUIECKUE, HMMYHOJIIOTUYECKUE, MMMYHOTHCTOXUMHUYECKUE U
FEHETUYECKHE XapaKTepUCTUKHU paka sHaomeTpus [-1I ctaguun. Bepkuaemocts nanuentoB ¢ PO 3a
3-netHuii nepuoj HabOroneHUs MUHUMaIbHA (72,2%) cpenu nun crapiie 60 JIeT U OTHOCSIIUXCS K
rpynne MOBBILIEHHOTO pUcKa peuuauBa. be3pennauBHas BDKUBAEMOCTh Y 3TUX OOJBHBIX TaKKe
MuHuManbHa (44%). Cpennee BpeMsi 10 MporpeccupoBanus PD KOCBEHHO CBSI3aHO C BETMYMHOMN
COOTHOIIEHUST HEUTPOPMIOB/TUMPOIHUTOB, KOTOPOE MUHUMAIBHO (6 Mec.: 5-9 Mec.) y malueHToB ¢
BBICOKUM PHUCKOM peruanBa ¢ uHAekcom HJIM >5,0. Mapkep Ki-67 uMeer omnpeaeieHHYO
MIPOTHOCTUYECKYIO IIEHHOCTh B OTHOLIEHWU BBDKMBAEMOCTH M YaCTOTHI PEIUAMBOB y MAIIMEHTOB C
PD, Tak 4yTO moBbIIeHHas npoiudepaTuBHas aKTUBHOCTH (>49%) OKa3bIBaCT HEraTUBHOE BIUSHUE
Ha npotrsbkeHuu 3 net. Hanuuume snumyrtauunn MLHI Taxke BAMSET Ha peluauB 3a00JieBaHUS Y
0onbpHBIX PO Ha npoTsbkeHuu 3 jeT, BHE 3aBUCUMOCTH OT CTPaTH(UKAIIUHU TPYIIIBI PUCKA.

BHenpenue HayuHBIX pe3yJbTaToB: Pe3yibTarhl ucciieoBaHus ObUIM MPEACTABICHBI HA 8
HAI[MOHAJBHBIX U 18 MEXIyHapoIHBIX (QopyMax, MOATBEPKIEHO 3 MaTeHTa Ha H300pETEHUS.
Pesynbrarel uccnenoBaHust OyayT NPEACTABIECHbl B BHUAE NPAKTUYECKUX PEKOMEHJALMM auis
CEMEIHBIX Bpaueil, TMHHEKOJIOTOB, a TAK)Ke JIJIs CIIEI[HAIMCTOB B 00JIACTH OHKOJIOTUU. B KimmHIueckoi
nesirenbHOCTH Jlabopatopun Omonorum paka Menuko-Canurapuoro I[lyOmmuHoro YupexaeHus
HWuctutyra Onkonoruu OyayT pa3paOOTaHbl W peali30BaHbl MPOTPaMMbl  MOJIEKYISPHO-
FEHETUYECKUX HccienoBaHuil PO ¢ ycTaHOBIEHHMEM MOJEKYJISPHOIO MOATHIA OMYyXOiu. Takum
o0Opa3om, OyJeT ympolleHa OlleHKa »BoNoIMU paka sHaomerpus Ha I-1I cragusx, 4ro mo3Boiut
MIPUMEHSATH €€ B COOTBETCTBUU C Pa3pabOTaHHBIMU KPUTEPHUSIMU.
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SUMMARY

The dissertation for doctor in philosophy in medicine on topic: “Molecular-genetic factors for
the prognosis of endometrial cancer in stages I-II” was elaborated by Tripac Irina in the Public
Medico-Sanitary Institution Institute of Oncology, Chisinau, 2023. This work includes an
introduction, 6 chapters, conclusions and practical recommendations. The paper contains 161 pages,
62 tables, 32 schemes. The bibliography list includes 206 sources. The results obtained have been
published in 55 scientific papers.

Key-words: Prognostic factors, clinical-morphological factors, molecular-genetic factors,
prognostic model, endometrial cancer.

Study domain: Oncology and radiotherapy.

The aim of the study: determination of clinical, morphological and molecular genetic factors
of endometrial cancer (EC) stages I-1I to develop a mathematical model for predicting relapses and
patient survival for up to 3 years.

Objectives of the study: To establish the clinical, morphological, immunohistochemical
criteria as prognostic factors of the endometrial cancer (EC); estimating the correlation of
immunohistochemical and molecular-genetic data according to the clinical and morphological
characteristics of endometrial cancer; estimating the molecular profile of the tumour in the patients
of the study group; multifactorial analysis of the complex of prognostic criteria established with the
determination of the prognostic value for each separate factor in patients with EC in stage I-II;
creation of the mathematical model of the complex prognostic evaluation of the EC in stages I-II
according to the risk groups and the prognostic factors.

Scientific novelty and originality: The mathematical model allows complex analysis of the
prognostic factors of the evolution of endometrial cancer, based on the molecular profile of the
tumour and the characteristics that make it possible to predict the response of the tumour to treatment.
Determining the expression of Ki-67, PDL1, MLH]I proteins presents useful information about the
biological behaviour of the tumour already in the early stages of EC.

The solved scientific problem: The scientific problem solved in the thesis is that research
based on clinical-morphological and molecular-genetic studies has found novel pathogenic
mechanisms and predictors of EC exacerbation, such as the presence of c.389G>A epimutation
(p-R130Q) of the PTEN gene, methylation of the MLHI gene promoter, the Ki-67 proliferation
marker, the increase of the neutrophil-lymphocyte index, which allowed the development of a
mathematical model to predict the evolution of the disease in patients with EC from different risk
groups.

Theoretical significance: The conclusive evidence obtained completes the concept and
theoretical support of endometrial cancer. At this point, it is important to decant the contribution of
the ¢.389G>A mutation of the PTEN gene, the increase of the proliferative activity of the mitotic
cycle evaluated by the increase of the Ki-67 antigen, the mutation of the 7P53 gene resulting in the
depreciation of the Bax / Bcl2 ratio. At the same time, the role of inflammation in promoting the EC
is highlighted, and the increase in the neutrophil / lymphocyte index is not only a pathogenic
mechanism, but also a feasible predictor of tumour prognosis. It is conceptually important that the
EC has a significant link with the increase in body mass, as well as the absence of a link between the
EC with regard to the risk of recurrence on the one hand and the characteristics of menstruation, births
and miscarriages on the other. Predictive value on the increased risk of recurrence in patients with
EC is attributed to factors inherent in the pathology of reproductive organs, such as ovarian cyst,
uterine fibroids and fibrocystic mastopathy. The rate of serous papillary adenocarcinoma in the group
of patients with stage II EC is on average 44-48% higher compared to the index of stage [A and IB.
The degree of tumour differentiation has a conclusive impact on the risk of recurrence, so that the
low degree of differentiation is estimated at 95% in high-risk patients, and the high degree of
differentiation is characteristic of low risk (80%). Remarkably, the depth of the tumour invasion does
not really correlate with the increase in risk. The presence of necrotic foci is a true predictor of
increased risk. The impact of inflammation is imposed by maximum values of the ratio neutrophils /
lymphocytes and platelets / lymphocytes in patients with high-risk EC. The marker of Ki-67
proliferation is directly related to the degree of risk as well as to the stage of the disease (the level of
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Ki-67 expression> 49% is detected only in the high risk group). The presence of the c.389G>A
mutation (p.R130Q) of the PTEN gene is in the 4-8 times higher risk group compared to the
intermediate and intermediate-increased risk. Important is the presence of this mutation only in
patients with a hormone-dependent pattern of tumour in 36%, but stage II disease is required by
reducing the rate of PTEN gene mutation vs. stage 1. MLHI epimutation does not show such a
conclusive link with EC ¢.389G>A (p.R130Q) of the PTEN gene.

Practical value of the study. The clinical significance of the expression of molecular

biological markers that characterize apoptosis, cell proliferation and angiogenesis in tumour tissue in
patients with stage I and II EC has been assessed on a wide range of clinical evidence. Precise clinical,
morphological, immunohistochemical, and genetic criteria for EC diagnosis and prognosis in patients
with stage I-1I endometrial cancer have been determined. The immunohistochemical characteristics
of EC (Ki-67 expression), the presence of the ¢.389G>A mutation of the PTEN gene, the
identification of the methylation of the MLHI gene promoter and the correlation according to the
clinical-morphological characteristics of endometrial cancer in patients of the study group with
molecular profile were highlighted of the tumour for each patient. This approach allows to perform a
detailed analysis of the prognostic value for each particular factor, which will allow the identification
of the main prognostic factors. Its own prognostic model has been developed, which includes clinical,
morphological, immunological, immunohistochemical and genetic characteristics of endometrial
cancer. The survival of patients with EC over a 3-year surveillance period is minimal (72.2%) among
those older than 60 years and belonging to the high risk group of recurrence. The relapse-free survival
rate is also minimal in these patients (44%). At the same time, the rate of metastases in patients with
EC is not intelligibly correlated with the stage of the disease. The mean time to progression of the EC
is indirectly related to the value of the neutrophil/ lymphocyte ratio, which is minimal (6 months: 5
to 9 months) in patients at high risk of recurrence with an INL index>5.0. The Ki-67 marker has a
definite predictive value on the survival and recurrence rate in patients with EC, so that increased
proliferative activity (>49%) has a negative impact at a distance of 3 years. The presence of MLH1
epimutation also influences the recurrence of the disease in patients with EC at a distance of 3 years,
given the minimum value of the mean time to progression of 10.5 years attested to the carriers of this
mutation in the high risk group.
Implementation of scientific results: The results of the study were reported to 8 national and 18
international forums. On the research side, 3 invention patents were validated. The results of the study
will be presented in the form of practical recommendations for family doctors, gynecologists, but also
for oncology specialists. In the clinical activity of the Cancer Biology Laboratory of the IMSP
Oncological Institute, EC molecular-genetic research programs will be developed and implemented
with the establishment of the molecular subtype of the tumor. Thus, the estimation of the evolution
of endometrial cancer in stages [-1I will be streamlined, which will allow its application in accordance
with the elaborated criteria.
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ANNEX 1.
Study Design

Lotul total,

n=269
Criteriile de stratificare a riscului
ESGO 2015

Intermediate risk

Low risk group
(n=75)

group
(n=84)

High-intermediate
risk group
(n=50)

High risk group
(n=60)

First stage - assessment of clinical, histopathological features (location, tumour size, shape
of growth, degree of tumour differentiation, depth of tumour invasion, presence of
perilimmovascular invasion, presence of perineural invasion) and markers of inflammation
(neutrophil/lymphocyte index, trombocyte/lymphocyte index)

A 4

Second stage - study of molecular-genetic and immunohistochemical features
(determination of Ki-67 marker, c.389G>A mutation of PTEN gene, hypermethylation of
MLHI gene promoter)

Molecular profiling and determination of the molecular subtype of the tumour.

Multifactor analysis of the complex of established prognostic criteria with estimation of the
predictive value for each separate criterion.

Development of mathematical model of complex prognostic assessment of EC in stages I-11
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ABBREVIATIONS
IMSP 10 CCD - Diagnostic Advisory Centre of the IMSP Cancer Institute

CCNPE - hereditary non-polyposis colorectal cancer
CRC - colorectal cancer

EC - endometrial cancer

MGC - mammary gland cancer

CM - breast cancer

CO - ovarian cancer

FGC - cancer of the female genital organs

DZ - diabetes mellitus

ESGO - European Society of Gynaecological Oncology
ESMO - European Society for Medical Oncology
ESTRO - European Society for Radiotherapy & Oncology
FIGO - International Federation of Obstetricians and Gynaecologists
Gy - Gray

IDF - International Diabetes Federation

IM - microsatellite instability

IMSP 10 - Institution of Public Health Medical Oncology Institute
INL - neutrophil/lymphocyte index

ITL - trombocyte/lymphocyte index

CI - confidence interval

gg/l - lymph nodes

MS - microsatellite stability

MSI - microsatellite instability

MSMPS - Ministry of Health, Labour and Welfare

WHO - World Health Organization PTEN - phosphatase and tensin homologue
MRI - magnetic resonance imaging

RTE - external radiotherapy

RTIC - intracavitary radiotherapy

RTOG - Radiation Therapy Oncology Group

SFR - relapse-free survival

OS - overall survival

MS - metabolic syndrome

CT - computed tomography

USG - ultrasonography
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