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Gender specificity in the interpretation
of treatment results for patients with colorectal
cancer in the Republic of Tatarstan

Bulat I. Gataullin®-3, Rustem Sh. Khasanov', Anatolii A. Savelev?, ligiz G. Gataullin'

AHHOTauus

Aim — to identify the gender-specific features of modeling the
prognosis of treatment outcomes for patients with colorectal cancer
(CRC).

Materials and methods. The study included 654 patients with
colorectal cancer (CRC) who were treated from 2013 to 2015,
of which 434 were men, 220 were women. The average age of
the patients was 64.1+10.2 years. All patients underwent genetic
analysis for the presence of a mutation in the KRAS gene from the
primary tumor.

Results. The gender approach to assessing the long-term
results of treatment of patients with CRC showed that in men
with colorectal cancer, the most favorable treatment results were
observed in patients with tumors in stage T 1-2 NO MO, regardless
of the differentiation of the tumor and its mutational status. In
men, poorly differentiated tumors with any T, with the presence of
regional metastases and a mutation of the KRAS gene, even in the
absence of distant metastases, should be considered prognostically
unfavorable: not a single patient lived for 5 years. In women, based
on the decision tree analysis, the most favorable treatment results
were observed in patients with tumors in the stage T 1-2-3 NO MO
under the age of 70 years (five-year survival rate of 90%), with
tumors T 1-2 NO MO — over the age of 70 years (five-year survival
of 81.8%), regardless of the differentiation of the tumor and its
mutational status. Tumors of any differentiation of the T3-4 NO stage
with the presence of distant metastases (5% of patients lived for 5
years) and poorly differentiated T4ANOMO tumors (five-year survival
of 8%) are prognostically unfavorable for women.

Conclusion. The study of gender and age-related features of the

development and course of CRC is relevant for oncologists to select
effective diagnostic, therapeutic and rehabilitation measures.
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NeHaepHaa cneundpuka B HTepnpeTauum pe3ynbTaToB
Ne4yeHunst 60JIbHbIX KONIOPEKTasIbHbIM PaKOM
B Pecny6nuke TaTtapcTtaH

B.U. lNataynnuH'-8, P.LU. XacaHoB!, A.A. Casenbes?, W.I". MaTaynnumH!

AHHOTaUusA

Llenb — BbIABUTL cneumduyeckme reHgepHble 0CO6EHHOCTM MO-
[enmpoBaHNsa NporHo3a pe3ynsTaToB feyYeHns 60MbHbIX KONOopeK-
TanbHbIM pakom (KPP).

Matepuan un metopbl. B uccnegosaHue BkntoveHsbl 654 nauneHta
C KONopeKTanbHbIM pakoMm, HaxoamsLUMecs Ha nedveHun ¢ 2013
no 2015 rofgpl, U3 HUX MYX4YUH — 434 4yenoBeka, XeHLmH — 220
Yenosek. CpefHuIA Bo3pacT 60nbHbIX cocTaenan 64,1+10,2 roga.
Bcem nauveHTam npoBefeH reHeTUHECKUA aHann3 Ha Hanu4me
MyTauuu B reHe K-ras 13 nepBu4HON OMyxomnu.

Pesynbratbl. [eHOepHbIN NOAX0 K OLEHKE OTAANIEHHbIX Pe3yrib-

TaToB NneyeHns 6onbHbIX KPP nokasan, 4To y My>X4uH, 605bHbIX
KOJIOpeKTasbHbIM pakoM, Hanbonee 6naronpUATHbIE pe3ynbTaThl

neyeHns Habn[aTCa Yy NaumMeHToB ¢ onyxonsmu B ctagum T1-2
NO MO Hesasucumo oT anddpepeHUMpPOBKU OMyXONn U ee MyTa-
LMOHHOTO cTaTtyca. MNporHocTnyeckn HebnaronpusTHbIM cnegyeT
cuUnTaTb Y MYXUUMH HU3KOANMEPEHLUMPOBaHHbIE OMYXONK C Mo-
6bIM T, C HaNU4YMeM pernoHapHbIX MeTacTa3osB U MyTaumen reHa
K-ras, gaxe npv oTCyTCTBUM OTHAANIEHHbIX METacTasos: 5 et He
NPOXWUI HA OAWH NaUMEHT. Y XEHLLMH Ha OCHOBE NOCTPOEHUA Ae-
peBa peLueHuin Hanbonee 6naronpusaTHble pe3ynbTaTthbl eveHns
HabnopatoTes ¢ onyxonamu B ctagum T1-2-3 NO MO B Bo3pacTte
0o 70 net (NaTuneTHss BbbkmBaemMocTb 90%), ¢ onyxonsamu T1-2
NO MO — B Bo3pacTe cTapLue 70 neT (NATUIETHAS BbDKMBAEMOCTb
81,8%) He3aBMCMMO OT AN DEPEHLMPOBKN OMYXONK N ee My-
TaumMoHHOro crartyca. [porHocTnyeckn HebnaronpuaTHLIMK Ans
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XKEHLLMH ABNAIOTCA OMyX0nu nobor anddepeHUnpoBKy CTagnm
T3-4 NO ¢ Hann4meM OTAANEHHbIX MeTacTasoB (5 neT NpoXxunm
6% naumeHToB) 1 HM3KoAMdepeHumpoBaHHble onyxonn T4 NO
MO (nATUNETHSAA BbDKMBAEMOCTb 8%).

3akntoyeHue. ViccnegosaHne reHepHo- 1 Bo3pacT-acco-Lum-
poBaHHbIX 0CO6eHHOCTEN pa3BuTua n TeveHus KPP akTyansHo
ONs1 OHKOMOroB Npu Bbl6ope aPDEKTUBHBIX ANATHOCTUHECKMX,
ne4YebHbIX U peabunuTaLmMoHHbIX MEPOMPUATUI.

Kniouesble cnosa: KOJ'IOpeKTaJ'IbeIVI pak, reHgep, Mmytauua reHa
K-ras, pernoHanbHble OCOBGEHHOCTH, OTAaneHHbIe pesynbraTthbl.

KOH(NUKT MHTEpPEeCcOB: He 3asiBIEH.

Ans uMTUpOBaHus:

lataynnuH B.U., Xacanos P.LU., CaBenbes A.A., MataynnuH U.I'. FeHpepHas
cneuvduKa B UHTEPNpeTaLVmn pe3ynbTaToB fle4YeHUsl 60MbHbIX KONIOPEKTaNlbHbIM
pakom B Pecny6nuke TatapcTaH. Hayka n uHHoBaumm B MEAULMHE.
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m INTRODUCTION
In the analysis of new cases and deaths from 36 types

of cancer in 2018, it was found that 1,096,601 new
cases with 551,269 deaths from colon cancer and
704,376 new cases and 310,394 deaths from rectal
cancer were registered in the Global Cancer Statistics
2018 [1]. In general, colorectal cancer (CRC) ranks
third in morbidity and second in mortality worldwide.

Colon and rectal cancer’s crude marker of incidence
rate in Russia in 2018 were 27.52 and 22.91 cases per
100 thousand of the population for men and 31.15
and 19.52 cases for women, respectively. CRC has
consistently remained among the most common
malignant tumors over the past years, ranking fifth
and sixth in men and fourth and seventh in women
in the structure of oncological incidence of colon and
rectal cancer, respectively. It continues to be diagnosed
at stage IV of the disease (27.2% with colon cancer
and 22.5% with rectal cancer) in significant number
of cases [2].

The epidemiology of malignant neoplasms reveals
a higher risk of morbidity generally in men compared
with women, based on all localizations, which is directly
related to biological and social gender differences.

The effect of gender on overall survival rate (OSR)
and cancer-specific SR (CSSR) in patients with
colorectal cancer was determined by performing a
meta-analysis, which showed that OSR and CSSR
were significantly higher in women. Research results
suggest that in survival outcomes among
patients with colorectal cancer, the female
gender appears to be a significant factor
[3].

Continuous research in the fundamental
oncology field, the emergence of gender-
based approaches to diagnosis and
treatment of patients with colorectal
cancer, and the experience of managing
such patients determine the identification

M
Women

Total
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Under 50 years
of age
en 56

of new prognostic factors in patients of different
genders, even within the same stage of the disease.

m AIM

This work aims to develop an individual model
for predicting treatment results of CRC patients,
depending on the patients’ gender.

m MATERIAL AND METHODS

Results on this work are based on clinical
examination and treatment analysis of 654 CRC
patients, which included 434 men and 220 women,
treated at the clinical oncological dispensary of the
Ministry of Health of the Republic of Tatarstan from
2013 to 20135. Information was sourced from data of
case histories, surgical intervention protocols, and
histological and molecular studies results. All patients
underwent a diagnostic program in accordance with
the clinical guidelines for rectal and colon cancer.

Patients were distributed in 3 age groups, 50 years old
and below, 51—70 years old, and 70 years old and above,
to analyze the prognostic effect of patients’ gender and
age on long-term treatment; and to determine the age-
related morphological and molecular characteristics of
CRC. The distribution of patients by age and gender is
presented in Table 1.

The proportion of men was significantly higher than
that of women in the 51—70 age group, whereas women
predominated in the age group of under 50 years.

Over 70 years of

% to

From 51 to 70
years of age

% to % to

the total M the total M the total m
number number number
12.9 266 61.3 112 25.8 434
37 16.8 120 54.5 63 28.6 220
93 14.2 386 59.0 175 26.8 654

Ta6nuua 1. [NonoBo3pacTHas CTPYKTypa BbI60POYHOV COBOKYMHOCTY NaUNEHTOB
Table 1. Sex and age structure of a sample of patients
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By nationality, more than half of the male patients
were Russians (51.8%), 43.1% were Tatars, and 5.1%
were of other nationalities. Among women, 53.6%
were Russians, 38.6% were Tatars, and 7.7% were of
other nationalities.

Data on the CRC location were reported in all 654
cases. In men, the tumor localized to a greater extent
in the rectum (45%) and colon (32%). In terms of
localization, the rectosigmoid region and sigmoid
colon ranked third (23%). In women, the tumor was
equally often located in the rectum and rectosigmoid
region with the sigmoid colon (36% each); 28% of the
cases registered localized in the colon.

The international TNM classification published
by the Union for International Cancer Control in
2017 (Eighth Edition) was used as basis for this study.
Patients with tumors within the intestinal mucosa and
submucous membrane (T1) are the smallest group,
with only 2.7% registered cases in men and women.
Among patients with T2 tumors, women prevailed
with 33.2% of cases, whereas only 27.6% of cases
were detected in men. T3 stage tumors were more
often noted in men (49.1%) than in women (44.1%).
T4 tumors were diagnosed in patients approximately
equally, with 18.7% of cases in men and 18.6% in
women.

The presence or absence of regional metastases is
of great importance for patients in terms of prognosis.
Lymph nodes were affected by metastases in 202
(46.5%) cases in men and 107 cases (48.6%) in women.
Morphologically, various grades of differentiated
adenocarcinoma were determined in all cases. Low-
grade differentiated adenocarcinoma was noted in
13.6% cases in men and 14.1% in women; moderately
differentiated adenocarcinoma was registered in
50.5% cases in men and 54.1% in women; and high-
grade adenocarcinoma was detected in 21.4% cases
in men and 19.5% in women.

Tumor tissue samples obtained in surgery from
a primary tumor were used as material for genetic
analysis for the presence of a mutation in the K-ras
gene. LightCycler® 480 1I real-time polymerase
chain reaction analyzer (Roche, Germany) and a gene
scanning program version 1.5 (Roche Diagnostics,
Germany) were used to perform high-resolution
melting of codons 12 and 13 of exon 2 to analyze the
presence of K-ras mutations.

The Microsoft Excel package of update 2 for Office
XP and Statistica (StatSoft) version 6.0 was used to
perform statistical data processing. The Student’s
t-test was used for the comparative analysis of the
obtained data; and in case of noncompliance with its
conditions, the Mann—Whitney test was used.

To predict the disease’s long-term outcomes, the
decision tree construction method was used. This
is considered one of the most effective methods
and is used to solve classification problems arising
in a wide variety of fields. In medicine, among the
problems successfully solved using this method is
in diagnostics, which is necessary in diagnosing or
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drawing conclusions about the process dynamics
based on a set of factor values (symptoms and test
results). A decision tree is a schematic representation
of a decision-making problem. Its branches represent
various events (decisions) and its vertices are key
states where a necessity to make choices arise. Most
often, the decision tree is downstream; that is, it is
built from top to bottom [4].

m RESULTS

A gender approach was used to assess patients based
on the criteria of patient age, tumor localization,
tumor’s morphological variant and its differentiation
grade, intestinal wall lesions’ depth, presence or
absence of metastases in the regional lymph nodes,
and presence of distant metastases.

Based on the Kaplan—Meier method results,
the examined patients’ overall 5-year survival rate
amounted to 54.3%. No significant differences were
found in CRC patients’ 5-year survival rate depending
on gender, which was 54.9% for men and 52.7% for
women. Differences in the results among groups were
statistically insignificant (p > 0.05).

Nevertheless, gender differences in the long-
term treatment results of patients with CRC were
established. The 5-year survival rate for men and
women were almost equal (54.9% and 52.7%); this
indicator correlates with the patient’s age. Survival rate
is 22% higher in women than that of men for patients
under the age of 50; it is equal for both genders for
patients between 51 and 69; and 14% lower in women
than in men for patients over 70 years old.

The next stage of the study focuses on the analysis
of mutation frequency of K-ras gene in the tumor
tissue of CRC patients and its relationship with the
clinical and pathological characteristics of the tumor.
K-ras gene mutation frequency in CRC patients of the
Republic of Tatarstan was 36.2%. This is somewhat
less than that in Russia, which is probably because
of its population’s pronounced ethnic heterogeneity.
Our studies have shown that mutation frequency in
the K-ras gene was more frequent in women (37.7%)
than in men (20.3%).

Age-related characteristics of the K-ras gene status
were investigated. K-ras gene mutation was registered
in 58.3% in patients at the age of up to 50 years and
56.8% at the age from 51 to 69 years. In the older age
group, gene mutation was noted only in 9.9% of cases.

The survival rate of CRC patients with case
stratification, where the target group was segregated
according to patient’s gender, was analyzed. A
regression analysis was also performed according to
Cox’s (1972) analysis of proportional risks, which is a
generally accepted method in medical statistics. This
analysis evaluates the risk of an event (in this case, the
patient’s death) depending on the given factors and
determines the strength of this relationship (risk ratio).

In our study, the indicators of the dependence
of the results of 5-year survival rate on a number of
clinical and morphological criteria (gender, age,

www.innoscience.ru
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Moderate correlation
0.25<r< 0.75

Strong .
correlation Weak correlation

> 0.75 r< 0.25

| criterion | _r | Criterion __| r_| Criterion | r_|

Stage 0.762 Indicator M 0.672 Localization 0.221
Indicator N 0.575 of the tumor
Indicator T 0.547 Age 0.207
Age 0.522
K-ras gene
mutation
Tumor 0.485
differentiation 0.439
grade (G)

Tabnunua 1. Pe3ynstaTel KOPPENSUMOHHOIO aHanm3a ¢hakTopos,
BAMSIOLLMX HA 5-TTETHIOK BbDKMBAEMOCTb

Table 2. The results of the correlation analysis of factors affecting
5-year survival

tumor location, morphological variant, degree of
invasion of the intestinal wall, presence or absence
of metastases in regional lymph nodes and distant
organs, stage of the disease), as well as the presence or
absence of a mutation in the K-ras gene were evaluated.
According to the classification, the strength of the
correlation depending on the correlation coefficient r
(accepted conventionally); the parameters’ prognostic
significance under this study is distributed as shown in
Table 2.

In the light of their prognostic value, a strong (r >
0.75) and moderate (0.25 < r < 0.75) correlation in
7 parameters, with the 5-year survival results, was
revealed. These include the stage of the disease;
T, N, and M indicators; K-ras gene status; tumor
differentiation grade; and the patient’s age.

The relationship between long-term results and
tumor localization and the patient’s gender approaches
statistically significant one (weak correlation r<0.25).

14.01.12 OHkonorus
(MepuMUMHCKNE HayKn)

A decision tree was constructed using regression
analysis, which enables assigning the object under
study to one of several groups based on measuring a
certain number of features in it.

Taking into account the influence of other features,
the decision tree method is used in data analysis and
statistics mainly to use the information in predicting a
quantitative feature. The models are plotted separately
for males and females as illustrated in Figure 1.

Figure 1 shows that long-term results of 433 male
CRC patients at the top of the tree were studied. The
left branch implies the presence of distant metastases
(M+), which includes 100 patients. They have a 10%
chance of living of 5 years. This prognosis cannot be
improved using other variables (terminal top). The right
branch implies the absence of distant metastases (M0),
which includes 333 patients with a 5-year survival rate
of 68.4%.

The left branch (N+) outgoing from this apex
consists of 131 patients with a 5-year survival rate
probability of 50.3%. The right branch (NO) consists
of 202 patients with an 80.2% probability of 5-year
survival. This branch can be stratified by tumor stage
(T) into 2 groups: group 1 (T 1-2) includes 80 patients
with a 5-year survival rate of 93.7%; and group 2 (T
3-4) consists of 122 patients with a 5-year survival rate
of 71.3%.

Continuing the analysis of the left branch (N+)
and taking it by the apex, we can divide it into two
branches. Branch 1 indicates low-grade and moderately
differentiated tumors (G 1-2) and includes 94 patients
with a 5-year survival rate of 57.4%. Branch 2 indicates
high-grade and undifferentiated tumors (G 3-4) and

includes 37 patients with a 5-year

0,1

n=100

~fN=1

survival rate of 32.4%.

the K-ras gene, high-grade and
undifferentiated tumors can also be
stratified into two branches. In 48%
of the cases, carriers of the wild type
of the gene (25 patients) survived for
5 years or more. Not a single patient

(12 patients) lived for 5 years in the
presence of a mutant gene type.

i N=131 /
1G=3_ \ fG=1,2 e
r . n=122
- %
0,57447
N=94
] . S
| £ fT=3,4 TI=1,2
| ks "
[fK-ras mut TK-ras nnxnii i
5 0,48 05122 nei2

n=82

n=12 n=25

Thus, regardless of the
differentiation of the tumor and
its mutational status, the most
favorable treatment results in male
CRC patients were noted in those
with tumors at stage T 1-2 NO MO.

High-grade differentiated

Ouknin Wild

Note. ffM = 0 — distant metastases are absent. fM = 1— presence of distant metastases. fN = 0 — regional
metastases are absent. fN = 1—the presence of regional metastases. fG = 1—low-grade differentiated
adenocarcinoma. fG = 2—moderately differentiated adenocarcinoma. fG = 3 — high-grade differentiated
adenocarcinoma. fT = 1, fT = 2, fT = 3, fT = 4 — the degree of tumor penetration into the intestinal wall.
fMutStatus = 1— K-ras gene mutation, fMutStatus = 2 —“wild” type of K-ras gene. fAge = 1— patients’

age up to 50 years, fAge = 2—50 to 69 years of age, fAge = 3 — over 70 years of age.

PucyHok 1. SkcrniepTHas cnctema Ha OCHOBE [epeBa peLLeHWVi 4718 MporHo3a

BbDKMBaHUs 6071ee 5 1eT (My>XX4uHbl).

Figure 1. Expert system based on a decision tree for predicting survival for more

than 5 years (men).

www.innoscience.ru

tumors should be considered as
prognostically unfavorable in
male patients with any T, with the
presence of regional metastases, the
absence of distant metastases and
a mutation of the K-ras gene, as
no patient lived for 5 years. In this
case, wild type gene carriers lived
for 5 years or more in 48% of the

Depending on the status of

127




14.01.12 OHkonorusa
(MeguUMHCKNE Haykn)

Hayka u mHHoBauuuM B MeguumnHe T.5(2)/2020

/M=t

=12

0,34211

NEL

./ /
a 0,4 N=sg /
0,060606 1G=333 \ 1G=1,2
n=10 \ 0,50877
nez 0,08333 P— N=57
_ /fT= T=2
=12 5 /

L 0,66667

0,41667

n=21

n=36

M=0-,
0,62147
N=177
> 0,69784
Lgr=4 11=2,3 N1

Patients with regional
metastases can be subjected to
terminal stratification by stage
T. T 1-2 includes 21 patients
with a 66.6% 5-year survival
rate and T 3 includes 36
patients with a 41.6% 5-year
survival rate.

Patients with no regional

N=0_
0,82927
N=82

iy £ Age=12\ metastases (82 patients) can be
divided into 2 groups by age.
. 09 Group 1 (up to 50 years old)

V| e and the group 2 (aged 51 to 70

C =\ = years old) include 60 patients

0,45455

n=11

with a 90% 5-year survival
rate; and group 3 (over 70

0,81818

n=11

years old) includes 22 patients

Note. fM = 0 — distant metastases are absent. fM = 1 — presence of distant metastases. fN = 0 — regional
metastases are absent. fN = 1 — the presence of regional metastases. fG = 1 — low-grade differentiated
adenocarcinoma. fG = 2 — moderately differentiated adenocarcinoma. fG = 3 — high-grade differentiated
adenocarcinoma. fT = 1, fT = 2, fT = 3, fT = 4 — the degree of tumor penetration into the intestinal wall. fMutStatus =
1 — K-ras gene mutation, fMutStatus = 2 — “wild” type of K-ras gene. fAge = 1 — patients’ age up to 50 years, fAge =

2 — 50 to 69 years of age, fAge = 3 — over 70 years of age.

PMCyHOK 2. 3KCI'IepTHaH cucTema Ha ocHoBe fepeBa peLUEHMI;I AJ14 NMPOrHo3a BbIXXuBaHus

JKeHLYnH 6onee 5 ner

Figure 2. Expert system based on a decision tree for predicting the survival of women over

5 years

cases. Moreover, the 5-year survival rate was 10% even
in the presence of distant metastases.

Figure 2 shows a decision tree-based expert system
for predicting the survival of women over 5 years.

As seen in Figure 2, long-term results of a total
of 220 women with CRC were studied, with a 5-year
survival rate of 52.7%. The presence of distant
metastases (M+) is indicated in the left branch,
which includes 43 patients. Their probability of
living for 5 years is 13.9%. This branch can be
stratified by tumor stage (T) into 2 groups: group 1
(T 1-2) includes 10 patients with a 5-year survival
rate of 40%; and group 2 (T 3-4), which includes 33
patients, has a 5-year survival rate of 6%.

The right branch indicates the absence of distant
metastases (MO0) is indicated in the right branch, which
includes 177 patients, with a 62.1% 5-year survival rate.
This branch can be stratified by tumor stage (T) into
2 groups: T 1-2-3 includes 139 patients with a 69.7%
5-year survival rate, and T 4 includes 38 patients with
a 34.2% 5-year survival rate.

The group of patients with stage T4 tumors can
also be divided into 2 branches: those with low-grade
and moderately differentiated tumors (G 1-2) include
26 patients with a 46.1% 5-year survival rate; and the
branch with high-grade and undifferentiated tumors
(G 3-4) includes 12 patients with an of 8.1% 5-year
survival rate.

The patient group with tumor stage T 1-2-3 N0 M0
(139 patients) can be stratified into 2 branches, namely
NO with 82 patients and a 5-year survival rate of 82.1%;
and N+ with 57 patients and a 5-year survival rate of
50.8%.
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with a 63.6% 5-year survival
rate of 63.6%.

Age group 3 patients can
be stratified terminally by
tumor stage (T). Therefore, T
2 includes 11 patients with an
81.8% 5-year survival rate and
T 3includes 11 patients with a
45.4% 5-year survival rate.

Therefore, in a decision tree
analysis for predicting survival over 5 years in women,
the most favorable treatment results, regardless of the
differentiation of the tumor and its mutational status,
were registered in patients aged up to 70 years with
tumors at stage T 1-2-3 NO MO, and in patients over
70 years with tumors T 1-2 NO MO0 (81.8%).

In women, tumors of any differentiation T 3-4 NO
M+ are prognostically unfavorable (6% of patients
lived for 5 years), whereas 40% of patients lived with
tumors at stage T 2-3 NO M+ stage for 5 years or
longer. Also, an unfavorable prognosis was noted in
women with high-grade differentiated tumors T4NO
MO (5-year survival rate of 8%).

m DISCUSSION

CRC was not considered as a gender-stratified tumor
for a long time. However, there are gender differences
in the incidence because men are more susceptible to
this pathology.

A number of conclusions can be drawn based on
our experience of a gender approach in the analysis of
CRC incidence, as well as clinical and morphological
aspects of the pathology and disease outcomes. This is,
first of all, the presence of regional, characteristic for
the Republic of Tatarstan, aspects of the K-ras gene
mutation, as the frequency of mutations in tumors was
less common in men (20.3%) than in women (37.7%).
Mutation frequency in tumors of both genders was
36.2%, which was somewhat different from the results
from a number of studies. According to Smagulova,
Kaidarova, and Chichua et al. (2019), among 332
CRC patients enrolled in the study in the Republic of
Kazakhstan, K-ras gene mutations were detected in
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149 (44.9 + 4.0%) patients; and in 183 (55.1 £ 3.6% )
patients, were of the wild type [5]. K-ras gene mutation
frequency in CRC patients in Southern Russia was
closer to the data for Tatarstan, which amounted to
38.7%. A study performed at the Rostov Research
Oncological Institute of the Ministry of Health of the
Russian Federation indicated a statistically significant
higher K-ras gene mutation frequency in women with
CRC compared with men [6].

The regional aspects of K-ras gene mutations
revealed that it more likely to expect mutations in
Russian women under the age of 70 years. Mutation
of the K-ras gene in a tumor does not affect long-
term treatment results in women, but at the same time
aggravates significantly the prognosis in men with
regional metastases. Not a single patient lived for more
than 5 years in this group of patients. This information
will help oncologists plan adequate adjuvant therapy
and postoperative clinical examination on patients.

Currently, studies on the prognostic role of patients’
gender and age in relation to the survival of patients
with CRC are actively conducted. A number of studies
revealed that the effect of gender in malignant diseases
on a worse prognosis in men than in women [7]. This
was confirmed by our research, which showed that
at the age of 50 years (before menopause), women’s
survival rate is 22% higher than that of men. At the
age of 51—69, it is equal for both genders, and in the
group over 70, it is 14% lower for women than for men.
Most likely, this is because of the protective effect of
endogenous estrogens, since the K-ras and BRAF
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m CONCLUSION

The materials presented enable to make an
assumption about the prognostic role of gender in
relation to the survival rate of CRC patients. The search
for new approaches to diagnostics and treatment of
CRC patients are determined by the identification of
new prognostic factors within the framework of even
the same stage of the disease in patients of different
gender, as well as the experience of follow-up.

Considering the best long-term treatment results in
premenopausal women, we can assume the efficiency of
hormone replacement therapy in women who received
radical treatment for CRC in postmenopausal period
with careful follow-up. However, this issue requires
further study.

Thus, taking into account gender differences
in treatment outcomes even for the same stages of
colorectal cancer, gender strategies can be developed
for treatment and prevention protocols to reduce
mortality and improve patients’ quality of life.»=
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