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ABSTRACT

Relevance: Numerous pathohistological classification systems are used to diagnose gastric cancer (GC). Several studies have
examined the relationship between the pathohistological characteristics of gastric cancer and various patient-related aspects, as well
as factors influencing the course and prognosis of the disease. The Lauren classification system remains an accessible and widely used
method for classifying gastric cancer, having been correlated with the clinical, histological, and molecular features of these tumors. This
article presents a statistical analysis and evaluates the prognostic significance of the Lauren pathohistological classification system for
gastric cancer, aiming to determine the most relevant classification for predicting overall survival in patients with this disease.

The study aimed to investigate the clinicopathological characteristics of gastric cancer based on the Lauren classification and to
assess its value in predicting the overall survival of patients with gastric cancer.

Methods: In this retrospective cohort study, a multidisciplinary team reviewed and discussed the data of 161 patients with GC
from Aktobe. All patients met the criteria of the diagnostic and treatment protocol for oncology patients in the Republic of Kazakhstan
(Order No. 174, dated November 21, 2022) for surgical treatment and were newly diagnosed with gastric cancer at any stage, aged 18
years or older. Data analysis was performed using SPSS v.25 (SPSS Inc., Chicago, Illinois, USA). The Pearson chi-square test was used
to analyze the association between the Lauren classification and clinicopathological factors. The study was conducted at the Medical
Center of West Kazakhstan Marat Ospanov Medical University based on pathomorphological reports collected from January 2020 to
August 2024.

Results: In the analysis of 161 gastric cancer cases, the Lauren classification showed a statistically significant association with the
clinicopathological characteristics of the disease and patients’ overall survival. The diffuse type was associated with a more aggressive
course and worse prognosis. The intestinal type was more frequently observed in patients with favorable prognostic features. Statistical
analysis using the Pearson chi-square test revealed significant differences in survival rates between the Lauren subtypes.

Conclusion: The Lauren classification remains a clinically significant and reliable tool for the prognostic stratification of gastric
cancer patients. According to Lauren, the tumor type enables the assessment of disease aggressiveness and prognosis, supporting

informed therapeutic choices and a personalized approach to treatment.
Keywords: gastric cancer (GC), Lauren classification, overall survival, prognosis.

Introduction: Gastric cancer (GC) is a malignant neo-
plasm with an aggressive course, most often diagnosed at
advanced stages, particularly in Western countries [1, 2].
GC ranks fifth in prevalence among oncological diseases
and third in mortality, according to WHO data [3]. In East
Asian countries, such as Japan, the Republic of Korea, and
Mongolia, an increase in incidence has been reported. In
contrast, rates in North America, Northern Europe, and
several African regions remain significantly lower, follow-
ing a trend observed over recent decades [4]. In the Re-
public of Kazakhstan, GC ranks third in prevalence among
oncological diseases, with an incidence rate of 15.8 cases
per 100,000 population, and also holds third place in mor-
tality, with 11.4 cases per 100,000 population [5].

Currently, the gold standard for GC prognosis and
treatment guidance is the anatomical classification of tu-
mors, lymph nodes, and metastases (TNM), developed by
the American Joint Committee on Cancer (AJCC) [6, 71. It
is widely used in many clinical practices without consider-
ing histopathology, as the significance of the morpholog-

ical characteristics of GC in determining clinical outcomes
remains limited [8].

Most studies have identified the Lauren subtype as an
independent prognostic factor in GC [9 - 11]. Recent stud-
ies conducted in Asia have also suggested that the Lauren
classification may serve as a reliable prognostic tool for GC
patients [12, 13].

Depending on tumor architecture, growth pattern, and
cell morphology, this classification divides GC into intes-
tinal, diffuse, and mixed types [14 - 16]. Intestinal-type GC
consists of glandular structures accompanied by papillary
or solid components. On the other hand, diffuse-type GC
consists of loosely cohesive cells that grow in small clusters
or as scattered cells, exhibiting an infiltrative pattern. This
classification is differently associated with clinicopatholog-
ical features [17, 18]. According to well-established experi-
ments, Helicobacter pylori is the primary factor in the devel-
opment of malignant changes in the stomach; however, the
influence of factors such as diet, genetic predisposition, and
the patient’s socioeconomic status cannot be excluded in
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this multistep process [19]. Intestinal tumors are more fre-
quently found in elderly males and are associated with Heli-
cobacter pylori infection and environmental factors. Moreo-
ver, most studies have identified the Lauren subtype as an
independent prognostic factor in GC [20 - 22]. Thus, in the
era of molecular medicine, the Lauren system is a cost-ef-
fective and widely used classification that is associated with
clinical, pathological, prognostic, and molecular features.
Lauren subtypes can be considered distinct entities that dif-
fer in histology, biology, and clinical behavior, and the iden-
tification of easily accessible prognostic factors in patients
with intestinal and diffuse-type tumors may significantly
improve risk assessment and patient stratification in GC [23].

The study aimed to investigate the clinicopathological
characteristics of gastric cancer based on the Lauren classi-
fication and to assess its value in predicting the overall sur-
vival of patients with gastric cancer.

Materials and methods:

Study design: In this retrospective cohort study, data
from 161 patients aged 18 years and older with a newly di-
agnosed GC of any grade who underwent surgical treat-
ment following the Protocol for Diagnosis and Treatment
of Oncology Patients of the Republic of Kazakhstan No. 174
dated 21.11.2022, were reviewed and discussed by a multi-
disciplinary team. The study was conducted at the Medi-
cal Center of the West Kazakhstan Marat Ospanov Medical
University NCJSC based on histological reports compiled
from January 2020 to August 2024.

Inclusion Criteria:

- Age over 18 years;

- Patients with pathomorphologically confirmed diag-
nosis of GC;

- Disease stages |, lla, llb, llla - llic according to the 8th
edition of the TNM classification;

— Tumor located in any anatomical region of the stom-
ach;

- Operable and resectable growing tumor;

- Histological tumor type according to Lauren classifi-
cation: intestinal and diffuse types of GC.

Exclusion Criteria:

- Patients with newly diagnosed GC with primary mul-
tiple metachronous and synchronous tumor growth;

- Diagnosis established postmortem;

- Mixed type GC (dimorphic tumors);

— Neuroendocrine tumors of the stomach;

— Sarcomas, lymphomas of the stomach;

— Gastrointestinal stromal tumors (GIST) of the stom-
ach.

Within the framework of the retrospective study, pa-
tients were divided into subgroups based on the morpho-
logical type of GC according to Lauren’s histological clas-
sification:

- Diffuse type: poorly differentiated carcinoma, sig-
net-ring cell carcinoma, and undifferentiated carcinoma.

—Intestinal type: papillary adenocarcinoma, tubular ad-
enocarcinoma, mucinous adenocarcinoma, and well-dif-
ferentiated adenocarcinomas.

Disease staging was determined according to the TNM
classification of the American Joint Committee on Cancer
(AJCC), 8th edition.

Patients were also stratified into subgroups according
to tumor localization in:

- Cardiac part of the stomach (C16.0 - C16.1)

- Body of the stomach (C16.2 - C16.8)

- Antral part of the stomach (C16.3)

Statistical Analysis: Survival time was presented as the
median and interquartile range (IQR, 25th-75th percen-
tiles). Pearson’s chi-square test was used to analyze the re-
lationship between the Lauren classification and clinico-
pathological factors. Five-year survival rates were assessed
using the Kaplan—Meier method, with group differences
evaluated by the log-rank test. A 95% confidence interval
was applied, and p-values < 0.05 were considered statisti-
cally significant.

Ethical Approval: The study was conducted in compli-
ance with bioethical standards related to the use of pa-
tients’ pathomorphological data. The study design and
protocol were approved at a local meeting of the Bioeth-
ical Experimental Committee of West Kazakhstan Marat
Ospanov Medical University, Aktobe (Protocol No. 10, dat-
ed October 27, 2023).

Results: A total of 161 GC patients underwent surgical
treatment at the Aktobe Oncology Medical Center from
2020 to 2023 (Table 1).

Table 1 - Descriptive Characteristics of Patients with Newly
Diagnosed Gastric Cancer (n=161)

Demographic Data and Tumor Number of %
Characteristics Patients °
Gender
Men 110 68.3
Women 51 31.7
Age
Under 60 years 37 23
Over 60 years 124 77
Tumor Location
Cardia of the stomach 58 36.0
Body of the stomach 56 34.8
Antrum of the stomach 47 29.2
Disease Stage
| 15 9.3
Il 8 5.0
I} 138 85.7
Tumor (T)
T1 12 7.5
T2 8 5.0
T3 11 6.8
T4 130 80.7
Node (N)
NO 72 44.7
N1 28 14.7
N2 43 26.7
N3 17 10.6
Histological Type (Lauren Classification)
Diffuse type 110 68.3
Intestinal type 51 31.7
Grade
1 6 3.7
2 51 31.7
3 84 52.2
4 20 124
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In our study, the incidence of GC was twice as high
among men as among women. A total of 80.7% of patients
had large invasive gastric tumors, with 73.9% of those in
locally advanced stages. In 36% of patients, the tumor was
localized in cardia of the stomach. Lymphatic metastasis
was identified in 55% of GC patients. Diffuse-type GC was
diagnosed twice as often as the intestinal type (68% vs.
32%). Poorly differentiated tumors accounted for 52% of
all cases.

According to the Lauren classification, the diffuse type
predominated in both sexes (Table 2). Advanced tumor

growth (pT) was more commonly observed in diffuse-type
GC (75.4% vs. 25%; p<0.001). Distant lymphatic metastasis
(pN) was also more frequently noted in diffuse-type cases
(65% vs. 35%), although the difference was not statistical-
ly significant. In diffuse-type GC, the tumor was most fre-
quently localized in cardia of the stomach (98%), where-
as in intestinal-type GC, the tumor was predominantly
found in the antral region (79%; p<0.001). By stage, the in-
testinal type significantly prevailed (80%) in early-stage
GC, whereas the diffuse type predominated in locally ad-
vanced forms (74%) (p<0.001).

Table 2 - Clinicopathological Characteristics According to the Lauren Classification

Parameters | Diffuse Type, abs. (%) | Intestinal type, abs. (%) | Total, abs. (%) p*
Gender p=0.502
Women 33 (64.7%) 18 (35.3%) 51 (31.7%)
Men 77 (70%) 33 (30%) 110 (68,3%)
pT stage p<0.001
T1 2 (16.7%) 10 (83.3%) 12(7.5%)
T2 3 (37.5%) 5 (62.5%) 8 (4.9%)
T3 7 (63.6%) 7 (36.4%) 11 (6.8%)
T4 98 (75.4%) 32 (24.6%) 130 (80.7%)
Tumor Location p<0.001
Cardia of the stomach 57 (98.3%) 1(1.7%) 58 (36.02%)
Body of the stomach 43 (76.8%) 13 (23.2%) 56 (35%)
Antrum of the stomach 10 (21.3%) 37 (78.7%) 47 (29.2%)
pN stage p=0.280
NO 47 (65.3%) 25 (34.7%) 72 (44.7%)
N1 18 (64.3%) 10 (35.7%) 28 (17.4%)
N2 34 (79.1%) 9(20.9%) 43 (26.7%)
N3 11 (64.7%) 6(35.3%) 17 (10.6%)
Stage p<0.001
1 3 (20%) 12(80%) 15 (100.0%)
2 5 (62.5%) 3 (37.5%) 8 (100.0%)
3 102 (73.9%) 36(26.1%) 138 (100.0%)

Note: *- Pearson’s Chi-square test was used

Survival Analysis in Patients with Gastric Cancer: The
overall survival rate among patients was 15%, with a me-
dian survival time of 8 months. The analysis of surviv-
al in relation to tumor size (pT) and lymphatic metastasis
(pN) revealed a reliable association: The best survival out-
comes were observed in patients with early-stage tumors
(T1-T2) and absence of lymph node metastasis (NO - N1),
where the median survival was around or more than 13

months. The worst prognosis was noted in patients with
advanced tumor stages (T3-T4) and multiple lymph node
metastases (N3-N4), where median survival decreased to
3-6 months (p<0.001). The survival analysis revealed an
overall survival rate of 15%, with a median survival time of
8 months. A statistically significant difference in survival
was observed depending on tumor size (pT) and presence
of lymphatic metastasis (pN) (p<0.001) (see Table 3).

Table 3 - Overall and Median Survival Depending on Tumor Stage (pT) and Lymphatic Metastasis (pN)

Disease Indicator | Overall survival, % (95% ClI) | Median Survival, Q,(Q,.-Q,.)

pT stage

| 32.19% [23.19-41.19] w0

T2 33.39% [21.83-44.96] ]

T3 12.15% [6.05-18.26] 11 [5.72-16.28]

T4 13.25% [6.05-18.26] 6 [3.94-8.06]
pN stage

NO 20.08% [15.60-24.55] 13 [9.03-16.96]

N1 16.37% [11.80-20.94] 13 [9.54-16.45]

N2 12.11% [7.65-16.57] 5 [3.45-6.54]

N3 6.47% [3.80-9.13] 6[1.96-10.03]
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Survival Dependence on Gastric Cancer Type: Ac-
cording to the Lauren classification, the best sur-
vival rate was observed in patients with the in-
testinal type of gastric cancer: the overall survival
rate was 20.88% [95% Cl: 15.6-26.17], and the me-
dian survival time was 12 months [95% Cl: 7.48-
16.51]. In contrast, patients with the diffuse type
had an overall survival rate of 13.58% [95% Cl: 10.72-
16.44], and the median survival time was 6 months

[95% Cl: 3.84-8.15]. Statistical significance: p<0.001
(see Figure 1).

Survival Dependence on Tumor Stage: A direct correla-
tion was found between survival and the stage of tumor
development. Thus, the overall survival rate at Stage | was
38% [95% Cl: 31.64-45.56], while in patients with Stage lll,
it was 13.30% [95% Cl: 10.74-15.85]. The median survival
time for all Stage Ill patients was 7 months [95% Cl: 5.01-
8.98]. Statistical significance: p<0.001 (see Figure 2).
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Legend: HakonneHHoe sbixusaHue — Accumulated survival; QyHkyuu seixxusanusa — Survival functions; Mecauwsl — Months; Juggy3Heii
mun - Diffuse type; KuweyHeili mun - Intestinal type
Figure 1 - Five-Year Survival Rate considering the Lauren classification
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Legend: HakonnerHoe soixusaHue — Accumulated survival; @yHkyuu sbixuearus — Survival functions; Mecausl — Months; Cmadus — Stage
Figure 2 - Five-Year Survival Rates by Stage
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Survival Dependence on Tumor Location: For tumors lo-
cated in cardia of the stomach, the overall survival rate was
11.79%[95% Cl: 8.61-14.97], and the median survival time was
6 months [95% Cl: 3.80-8.19]. In the body of the stomach, the
overall survival rate was 14.48% [95% Cl: 10.17-18.79], with a
median survival time of 8 months [95% Cl: 4.59-11.40]. The
best survival outcomes were observed in tumors located in
the antrum, with an overall survival rate of 21.68% [95% Cl:

16.17-27.20], and a median survival time of 15 months [95%
Cl: 9.12-20.871]. Statistical significance: p=0.024 (see Figure 3).
Survival Dependence on Tumor Differentiation: In pa-
tients with well-differentiated adenocarcinoma, the over-
all five-year survival rate was 30% [95% Cl: 15.61-45.63],
while in cases of undifferentiated and signet-ring cell car-
cinoma, the overall survival rate was 10% [95% Cl: 5.51-
14.84]. Statistical significance: p=0.006 (see Figure 4).
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Legend: HakonneHHoe sbixusaHue — Accumulated survival; QyHkyuu gvixusarus — Survival functions; Mecaysi — Months; KapouaneHeit
omoen — Cardia of the stomach; Tesno xenydka — Body of the stomach; AHmpaneHsili omoden — Antrum of the stomach
Figure 3 - Five-Year Survival Rates Depending on Tumor Location
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Legend: HakonnerHoe 8bixxugaHue — Accumulated survival; QyHkyuu ssixusaHus — Survival functions; Mecausi — Months;
BoicokodughgpepeHyuposarHas adeHokapyuHoma — Well-differentiated adenocarcinoma; YmepeHHo oughgpepeHyuposaHHas
aderHokapyuHoma — Moderately differentiated adenocarcinoma; HuskoduggepeHuyuposaHHas adeHokapyuHoma — Poorly differentiated
adenocarcinoma; HeduggpepeHyuposaHHas adeHoOKapyuHOMa u nepcmHesudHo-kiemouHeil pak — Undifferentiated adenocarcinoma and
signet-ring cell carcinoma
Figure 4 — Five-Year Survival Rates Depending on Tumor Differentiation
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Discussion: There are several histopathological clas-
sifications of GC due to the pronounced morphological
heterogeneity of this disease [24]. However, the question
of which classification is superior remains a matter of con-
troversy. Tumor grades of differentiation are commonly
used to describe GC, and four types are defined: well-dif-
ferentiated, moderately differentiated, poorly differenti-
ated, and undifferentiated [12]. It is widely believed that
poorly differentiated tumors are typically more wide-
spread at the time of surgery compared to well-differen-
tiated ones, and that patients with more differentiated
tumors have clear survival advantages after curative re-
section [25, 26]. However, recent studies have reported
that tumor differentiation grade does not have a signif-
icant association with the prognosis of GC patients [27-
30]. In the present study, tumor differentiation was signif-
icantly associated with prognosis, as determined by the
log-rank test; however, it was not an independent prog-
nostic factor for overall survival (OS). This inconsistency
may be due to the mixing of differentiated and undiffer-
entiated histologies in GC [29, 31]. Therefore, further re-
search is needed to understand the significance of tumor
differentiation grade in GC.

According to the results of our study based on the Lau-
ren classification, the diffuse type predominates among
both sexes. Diffuse tumors were mostly advanced (75.4%
vs. 24.6%; p<0.001). Distant lymphatic metastasis (pN)
was also observed more frequently in the diffuse type
(65% vs. 35%), although the difference was not statisti-
cally significant. In the diffuse type, the tumor was most
commonly located in cardia of the stomach (98%), where-
as the intestinal type was more often located in the antral
region (79%; p<0.001). By stage: at early stages, the intes-
tinal type of GC predominated (80%), while in locally ad-
vanced cases, the diffuse type accounted for the majori-
ty (74%, p<0.001).

Our study showed a direct correlation between tumor
stage and survival rate. According to our results, survival
at stage | was 38% [95% Cl: 31.64-45.56], while in patients
with stage I, overall survival was 13.30% [95% Cl: 10.74-
15.85], and median survival was 7 months [95% Cl: 5.01-
8.98] with statistical significance of p<0.001.

By tumor location: In cardia of the stomach, overall sur-
vival was 11.79% [95% Cl: 8.61-14.97], and the median sur-
vival time was 6 months [95% Cl: 3.80-8.19]; In the body of
the stomach - 14.48% [95% Cl: 10.17-18.79], with a median
survival time of 8 months [95% Cl: 4.59-11.40]; the best sur-
vival outcome was observed in GC located the antral part
of the stomach - 21.68% [95% Cl: 16.17-27.20], and a medi-
an survival time of 15 months [95% Cl: 9.12-20.87], with sta-
tistical significance of p=0.024.

By tumor differentiation grade: The overall five-year
survival in patients with well-differentiated adenocarci-
noma was 30% [95% Cl: 15.61-45.63]; In cases of undiffer-
entiated and signet-ring cell carcinoma, overall survival
was 10% [95% Cl: 5.51-14.84], with statistical significance
of p=0.006.

Based on the data from our study, the incidence in men
was twice that of women. Among them, 80.7% of patients
had massive invasive gastric tumors. In the majority of
patients, the tumor was located in cardia of the stomach
(36%). In addition, 55% of patients with gastric cancer had
lymphatic metastasis.

In our study, the diffuse type GC was twice as common
as the intestinal type (68% vs. 32%).

The Lauren classification of GCis one of the widely used
morphological classification systems applied for survival
prediction [15]. There is evidence that tumor subtypes un-
der the Lauren classification respond differently to chemo-
therapy, resulting in different survival outcomes [14].

The specific pathogenetic and morphological features
of the intestinal and diffuse types may underlie their dif-
fering behaviors [16]. The epidemiological intestinal type
of cardia cancer, especially in the antral part, is often close-
ly associated with chronic inflammation due to Helicobac-
ter pylori infection [32, 33]. Anatomically proximal GC can
be classified as the third type, in which inflammation of a
different origin may be the driving force of carcinogene-
sis [34]. In addition, the anatomical location of GC has clini-
cal relevance, with proximal third gastric cancers being as-
sociated with worse prognosis than middle or distal third
cancers [35].

Several studies have shown that the Lauren classifica-
tion has better discriminatory ability and monotonicity [11,
12]. In this study, the Lauren classification demonstrated
superior model discrimination, fitting efficiency, and net
benefit compared to other classifications. The five-year
survival based on the Lauren classification showed simi-
lar results when stratified by morphological type, tumor
stage, location, and differentiation grade.

The solution curve analysis revealed that the use of
this classification model yields greater clinical benefits
compared to alternative approaches. Nomograms are
visual tools that enable individualized survival prediction
based on a patient’s unique clinical data [36], providing
improved prognostic accuracy and comprehensive out-
comes for various types of cancer [37]. Based on the Lau-
ren classification, considering tumor stage, location, and
differentiation, we developed a new prognostic nomo-
gram. This new prognostic model demonstrated higher
discriminatory ability, better model fitting, and net advan-
tages compared to the 8th edition AJCC TNM classifica-
tion. These findings confirm that incorporating a broad-
er range of factors encompassing various aspects of the
disease is the most promising approach to enhancing the
clinical treatment of GC. However, the results of this study
should still be interpreted with caution, as specific inter-
vention factors, such as surgical procedures, chemother-
apy and radiotherapy regimens, and drug dosages, were
not controlled.

Conclusion: Thus, the Lauren classification exhibits
high discriminatory ability, effective model calibration,
and clear advantages compared to classification based
on tumor differentiation grade and the Lauren classifica-
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tion itself. This classification also demonstrates good ap-
plicability in various clinical scenarios. The new prognos-
tic nomogram, based on the Lauren classification, also
demonstrates high discriminatory ability, model fitting
performance, and notable advantages. Nevertheless, the
results of this study require further confirmation.
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AHJATIIA

ACKA3AH KATEPJII ICIT'T BAP HAYKACTAPJIA LAUREN KITACCUDPUKALUACBIHBIH
BOJIKAMJIBIK MOHI ) KOHE OMIP CYPY TAJIJIAYbI

C.JK. Axmemosa', A.B. Tynraesa', T.0. Hypyana', H.K. A36epzenos', H.M. Kepeesa',
JK.E. Komexoaii', E.JK. Kypmamoaes', I'.2K. Eccynmanosa’

'«Mapat OcnaHoB aTbiHAarbl batbic Kasakctad MeauumHa yHusepeuteTi» KeAK, Aktebe, KasakctaH PecnyGnmkach

O3exkminizi: Ackasan o0bIpbIH OUACHOCMUKANAY YULiH KOLOAHBLIAMbIH KONMEe2eH NAMO2UCMOI02UANBIK KIACCUDURAYUATBIK dcylienep bap.
Bipxamap 3epmmeynepoe ackasan pazvlHoly NAMOSUCIIONIOSUANBIK, CUNAMMAMANAPbL MEH HAYKACMapObly opmypai acnekminepi, coHoau-ax
aypyovly a2vblMbiHA HCOHE OHbIY OONHCAMBIHA dcep ememin hakmopaap apacvinoazvl esapa baiiauvic 3epmmendi. Lauren scikmey dcyiieci
acKa3au iCikmepiniy KIUHUKATIbIK, 2UCMOLO2USLIbIK HCOHE MOJLEKYIANbIK CUNAMMAMAIAPbIHA He2i30eN2eH HCOHe ACKA3AH ICIKmepiH Hcikmeyoiy
KOIHCemIMOI HCoHe KeHIHeH KONOaHbLIambliH d0ici 6oavin Kana bepedi. Ocvl makanada ackazar 06wipvit (AO) ywin Jlayper namo2ucmono2usisly
KIACCUDUKAYUACBIHBLY CIMAMUCMUKATBIK AHANU3E MEH NPOSHOCTUKAILIK MALbL3bl, COHOAU-AK 0Cbl AYPYMEH AYblpambli HAYKACMapOblLY JHCANNb
oMiIp Cypyin 60ndicay yulin ey Maybl30bl KAACCUDUKAYUANDL AHLIKMAY YCHIHBLI2AH.

3epmmey maKcamol — acKkazam pazblHoly KAUHUKATBIK-NAMOI0USIIK, CUNAMMAMACHIH Jlaypen kaaccudurayusacol 60tbiHwma 3epmmeyze
JHCOHE ACKA3aH 00bIPLIH 6ap HAYKacmapobly HCainvl OMIp cypyin bonxcayaa bazbimman2at.

Aoicmepi: Ocol pempocnexmusmi kocopmmulk 3epmmeyoe Kazaxcman Pecnybnuxacoinviy 2022 ocvineor 21 xapawaoazor Ne 174
OHKONO2USANILIK HAYKACMAPObl OUACHOCMUKANAY JHCOHE eMOey XAMMAMACHIHA COUKeC XUPYPRUSIbLK eM Ma2alblHOaN2al Ke3 Kejieet 0opedicedel
ackasan 00vipbl KHcanyaoan anvikmanzan 18 scacman ackam dxcome odam dHcozapwl 161 naykacmoly Oepexmepi MynomuOUAnUAIbIK Monma
sepmmenin, maikplianovl. Ecenmey ywin SPSS.v.25 6azoapramacet Konoanvlioel. Kamezopusivix oepexmep [upcon X? mecmi apkolivl
bazananovl.

3epmmey KeAK Mapama Ocnanog amvinoazbt bBKMY meouyuna opmanvieer 6asaceinoa 2020 srcvinoviy 01 avivinan 2024 srcvrnoviy 08
aublHa 0etiinel namomop@on0UsLIbIK CUNAMMAMA He2I3iHOe HCYyp2i3inoi.

Homuosicenepi: Ackasan obvipvinbiy 161 ocazoaiivin manoay Jlaypen Kiaccu@ukayuscblHbly aypyobll KIUHUKATBIK-NAMOIOUSLILbIK,
CUNAMMAamManIapbl;Men JCone HayKacmapOblt JHCAINbL OMIP CYpYIMeH CIMAmMUCMUKAIbIK Malbl30bl 03apa OAUIAHLLCIbL PACMAUMbIHBIH KOPCENMmI.
Hughpy30vl pax mypi acpeccusmi azvimmen dcone nauiap bondcammen bauranvicnmol 60106l luex mypi kobinece KONAUIbI NPOSHOCIUKALbIK
benzinepi bap Haykacmapoa kezoeceoi. [lupcon X? kpumepuiiin KoIOaHy apKblivl CMAMUCMUKaivlk o4oey Jlaypen munine 6auianvicmel oMip
cypy botiviHwa monmap apacvlHoa ceHimoi atblpMablIbIKmapobl KOpCcemmi.

Kopvimuinowvr: Jlaypen 6ouvinwa ackazan 00bipbil KIACCUDUKAYUANAY HAYKACMAPObL NPOSHOCMUKALbIK CMPAMUDUKAYUALAY YULTH
KIUHUKATILIK, MAKBIZO0bL JCOHE CeHIMOI Kypan 6oavin Kana 6epedi. Jlaypen 6oiibiHuwa icik mypi npoyecmiy azpeccusminicin jdHcoHe 60aicamovl
bazanayaa MymMKiHOIK 6epedi, Oyn mepanusinvl He2iz0enzeH Mayoay MeH xceKeneHoipiieer mocinoi Kammamacwls emeoi.

Tyiuinoi cesoep: ackazan 06wipsl, Jlaypen kiaccupukayusicol, Hcainvl OMIp cypy, O0IANCAM.

AHHOTANUA

INPOI'HOCTUYECKOE 3HAYEHUE KJACCUDPUKAIINN LAUREN
N AHAJIN3 BBIZKUBAEMOCTHU Y HAIIMEHTOB C PAKOM KEJIY IKA

C.K. Axmemosa', A.B. Tynaesa', T.0. Hypynna', H.K. Az6epzenos', H.M. Kepeesa',
JK.E. Komexoaii', E.JK. Kypmamoaes', I'JK. Eccynmanosa’

'HAO «3anapgHo-KasaxctaHckuit MeauumHckuin YrueepeuteT umern Mapata OcnaHosay, Akto6e, Pecnybnuka Kasaxcra

Axmyanvrocms: Cywecmeyem MHOMCECMBO NAMOSUCTONOSUYECKUX KIACCUDUKAYUOHHBIX CUCMEM, NPUMEHAEMbIX OISl OUASHOCMUKU
paxa sxcenyoxa (PXK). B psioe ucciedosanuii u3yuaniacs 63aumocssnzb Mexcoy namo2ucmono2udeckumu xapakmepucmuxamu PK u pasnuunvimu
acnekmamu RAYUeHmMos, d MaKdice hpaKmopamu, 6IUAIOWUMU Ha meyenue bonesHu u eé npoeros. Cucmema kiaccuguxayuu Lauren npugsasana k
KAUHUYECKUM, SUCTNOLOSUYECKUM U MOLEKYIAPHIM XAPAKMEPUCTIUKAM ONYXONeU HCeAYOKd U OCMAemcs O0OCMYRHbIM U UWUPOKO UCTONb3YeMbIM
Mmemooom kaaccugpuxkayuu P)K. B daunnoii cmamee npedcmasgien Cmamucmudeckuil auaiu3 u npocHOCMUYecKdas 3HAYUMOCHb CUCTIeMbl
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namozucmonozuueckoil kraccuguxayuu Lauren ona P)K, a maxoice onpedenena naubonee snavumas kiaccugpurayus Oiisi RPOSHOZUPOBAHUSL
obwell gvlocusaemocmu hayuenmos ¢ PK.

Lenv uccnedosanus—u3yuenue KIUHUKO-NAMOIOSULECKOUXAPAKMEPUCUKU PAKA HCeTYOKA NO Kaaccudurayuu Lauren u npoenosuposanus
00well GbIICUBACMOCTNU NAYUEHINOB C PAKOM IHCENYOKA.

Memoowi: B dannom pempocnekmusHom KO20pMHOM UCCTe008aHUY ObLIU U3YHeHbl U 00CYHCOeHbl HA MYTbMUOUCYUNTUHAPHOL epynne
Oannvie 161 nayuenma 6 6o3pacme om 18 nem ¢ enepsvie ycmanogieHuvim ouaznozom PIK niobou cmenenu ougghepenyuposku, Komopoim
ObLIO0 NOKA3AHO ONEPAMUBHOE JleYeHUe CO2NIACHO NPOMOKOLY OUAZHOCMUKY U JledeHus oHKoaocudeckux 6oavHoix PK Nel74 om 21.11.2022 2.
Hccneoosanue nposoounocy 6 MI] HAO 3KMY umenu Mapama Ocnanosa na ocnoganuu 2ucmonocuyeckux ONUCAHUll, COCMABAEHHbIX C
01.2020 2. no 08.2024 2. /{ns anaiuza danHelx ucnoivzosanu npoepammy SPSSv.25 (SPSS Inc., Yukazo, Unnunotic, CLIA), cé136 medxncoy
Kraccugpurayueli Lauren u KIuHUKO-NAMOI0SUYECKUMU (hAKMopamu uccae008aiu npu nomowu mecma xu-keaopam Ilupcona.

Pesynomamur: Anaaus 161 cnyuas PXK nokazan, umo knaccugpuxayus Lauren noomeepaicoaem cmamucmudeck 3Ha4UMyI0 63auUMOoCesi3b ¢
KAUHUKO-NAMOI02UHECKUMUXAPAKMEPUCTIUKAMU 3a001€8aAHUA U 00 el bICUBAEMOCMbIO nayuenmos. Tun ouggysznoco paxka accoyuuposaics
¢ bonee azpeccuBHbIM meuenuem u Xyouwum npoerHozom. Kuweunvili mun uwawe ecmpeuaincs y nayuenmos c¢ 0Oonee 01a20Npusimublmu
npoenocmuueckumu npusnaxamu. Cmamuueckas oopabomka ¢ ucnonbzosanuem Kpumepus xu-keaopam [lupcona nokasana docmogepiule
DPA3IULUSA MEIHCOY SPYRNAMU NO BbIAICUBACMOCU 8 3asucumocmu om muna Lauren.

3aknouenue: Knaccugpukayua PXK no Lauren ocmaemcs KiuHuuecku 3HAYUMbIM U HAOEHCHLIM UHCIMPYMEHMOM Ol NPOSHOCMUYECKOU
cmpamugpukayuu nayuenmos. Tun onyxonu no Lauren noszeonsem oyenumv azpeccusHoCmb npoyecca u NpocHo3, 4mo cnocodocmeyen
000CHOBAHHOMY 68b100PY MePanuU U NePCOHATUIUPOBAHHO20 NOOX0OA.

Knioueswie cnosa: pax scenyora (PXK), knaccugpuxayus Lauren, 06was eulocusaemocms, npocHo3.
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