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Relevance: Gastric cancer is a heterogeneous malignant disease. In carcinomas, HER2 functions as an oncogene, primarily due to
high gene amplification, which leads to protein overexpression in the cell membrane, enhancing malignant cell properties. Identifying
new and effective biomarkers is essential for improving gastric cancer diagnosis, refining prognostic accuracy, predicting disease pro-
gression, and developing more effective patient treatment strategies.

The study aimed to assess the correlation between HER2 expression in gastric cancer and key clinical factors, including age, gen-
der, disease stage, and tumor differentiation degree.

Methods: This comparative descriptive study analyzed surgical specimens from 109 patients with gastric cancer (stages 0- 11IC)
collected from the pathology department of Marat Ospanov West Kazakhstan Medical University (WKMU) Medical Center following
gastric cancer surgeries performed between 2021 and 2022. Histological and immunohistochemical studies were conducted in the mor-

phological laboratory of the WKMU Department of Histology. The collected data underwent statistical processing.
Results: In the present study, the rates of positive Her2/neu expression in GC statistically significantly differed depending on the age
(p=0.026) and gender (p=0.023) of the patient but did not statistically significantly differ depending on the localization, histopatholog-

ical differentiation of the tumor, and the stage of the disease.

Conclusions: Considering the tendency towards the significance of positive expression of Her2/neu in low-differentiated gastric
cancer (50%) and stages II-11I of the disease, the Her2/neu marker can be considered as a potential therapeutic target that requires

preliminary testing when prescribing targeted therapy.
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Introduction: Gastric cancer (GC) is a heterogene-
ous malignant disease. In various forms of GC, such as
carcinoma, several HER2 biomarkers act as an oncogen-
ic factor based on high gene amplification with transi-
tion to a malignant cell. In 2022, Zh.E. Komekbay et al.
noted that “overexpression of the protein occurs on the
cell membrane surface when using the Her2/neu mark-
er. Previously, we reviewed the literature on using and
identifying new and effective biomarkers to improve
the diagnosis of gastric cancer, more accurately deter-
mine the prognosis, predict pathogenesis, and estab-
lish a new and effective treatment option for patients
with GC” [1].

Researcher N.D. Bakirov [2] noted that solving the
problem “will improve the results of complex treatment
of gastric cancer in both early and widespread, dissemi-
nated forms.” Earlier in their work in 2015, L.A. Naumova
and O.N. Osipova explained: “Understanding the biolo-
gy of cancer is being formed today by integrating gene
expression data with the network of molecular interac-
tions” [3].

According to N.D. Bakirov, GC includes a complex of
genetic disorders that determine the property of un-

controlled growth and the ability to metastasize [2],
while L.A. Naumova and O.N. Osipova point to a heter-
ogeneous disease with various molecular and histolog-
ical subtypes [3]. Biomarker tests are also reliable meth-
ods for detecting precancerous lesions of the stomach.
Endoscopic screening is still the gold standard for di-
agnosing GC [4]. The role of HER2 in developing many
types of cancer in humans was noted by K. Mandley-
wala et al.: “Antibody-based imaging strategies specif-
ic for certain GCs overexpressing the antigen allow vis-
ualization of primary tumors and metastases with high
contrast. In this context, PET antibodies and SPECT an-
tibodies have the potential advantage of noninvasive-
ly detecting changes in antigen expression (e.g., HER2)
and target interactions in both the primary tumor and
metastases. The novel integration of fluorescence-labe-
led antibodies and confocal laser endoscopy for rapid
visualization of dynamic molecular signatures also rep-
resents a promising avenue toward personalized thera-
py” [5].

An analysis of the available literature showed that
overexpression of Her2/neu is associated with a poor
prognosis in male patients with proximal GC localiza-
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tion, intestinal type of tumor in the late stages of the dis-
ease, with metastasis to the lymph nodes, as well as with
well-differentiated GC with distant metastases [2, 6].

Furthermore, Her2/neu expression results were
quantitatively higher in Asian studies compared to Eu-
ropean ones. Y. Y. Lei et al. (2017) showed that the level
of HER2 expression in Asians may be higher than in Eu-
ropeans and proposed a convenient way to select pa-
tients for appropriate HER2 detection and subsequent
treatment [6].

Later, in 2019, M Smolinska et al. found that HER2
and SATB1 are overexpressed in gastric cancer tumor
tissues compared to normal gastric mucosa. The expres-
sion of the former protein was observed to differ de-
pending on some clinicopathological features but with-
out statistical significance, while the expression of the
latter protein was not significantly associated with any
of them [7].

As noted by several researchers, the overall reliabil-
ity of immunohistochemical (IHC) assessment of HER2
may be affected by various preanalytical, analytical, and
postanalytical variations, as discussed earlier. Thus, GC
requires a standardized, unified system for assessing
the IHC expression of HER2 and an expert interpretation
of these data [8].

Other authors note that “the compatibility rate of
IHC and fluorescence in situ hybridization ( FISH ) re-
sults was more than 90%. However, according to the lit-
erature, the false-negative rate in mucosal biopsy was
low. IHC should be applied to the entire tumor area to
exclude false-negative results due to tumor heteroge-
neity. HER-2/neu gene amplification correlated with the
histological type of the tumor. Six of 21 cases in which
FISH analysis was performed were of the diffuse type,
and all of them were FISH-negative. Nine (60%) of 15
cases with the intestinal type were FISH+ (p=0.019)" [9].

HB Wang et al. showed that according to the ToGA
study, HER2 positivity was either IHC3 (+) or IHC2 (+)
with DISH (+). There was no relationship between HER2
positivity and the depth of tumor invasion and venous
and lymphatic invasion (p>0.05). However, in men with
intestinal-type cancer and moderately/well-differenti-
ated GC, the frequency of HER2-positivity was higher
than in women with diffuse/mixed type and poorly dif-
ferentiated cancer [10].

The DI Park et al. study showed that the frequen-
cy of HER-2/neu amplification in intestinal-type can-
cer was higher than in diffuse-type cancer (P < 0.05).
Tumors with HER-2/neu amplification were associated
with low median survival (922 versus 3243 days) and
5-year survival (21.4% versus 63.0%; P < 0.05). Accord-
ing to the authors, using multivariate analysis, it was
found that age, TNM stage, and HER-2/neu amplifica-
tion were independently associated with survival. HER-
2/neu amplification may be an independent prognos-

tic factor in patients with GC, and patients with HER-2/
neu amplification may be potential candidates for new
adjuvant therapy, including humanized monoclonal
antibodies [11].

Y. Li et al. proposed a prognostic model for HER2
status in resectable GC using contrast-enhanced mul-
tiphase CT images and serum tumor markers. “We found
that arterial phase enhancement ratio, intratumoral ne-
crosis, tumor margin, and CA125 level were independ-
ent risk factors for positive HER2 expression in GC” [12].

As early as 2022, D Bao et al. stated that “the predic-
tion model built based on preoperative tumor invasion
and serum markers CA125 and CA72-4 demonstrates
high specificity and accuracy concerning the incidence
of peritoneal dissemination. We expect that the results
of our study can provide clinical value for preoperative
assessment of patients with GC and selection of individ-
ual treatment for patients” [13].

Iranian scientists A. Feizy et al. noted a significant
relationship in positive HER2/neu gene expression be-
tween men and women (46.2% in men versus none in
women) (p<0.05) [14]. This study showed no statistical
differences between the two groups of patients with
and without HER2 overexpression in variables such as
survival, histopathological type of cancer (according to
Lauren classification), and primary anatomical site of
the tumor. It was also noted that the results revealed a
very close (p=0.051) association between HER2 expres-
sion and tumor grade. This association may be statis-
tically insignificant but appears to be clinically impor-
tant. Moreover, the results of the current study differed
from those of other studies, especially in non-Iranian
patients. The authors strongly recommend that future
studies focus on the race of patients with a more accu-
rate assessment of HER2 expression status and its poly-
morphisms. The authors argue that due to the genetic
diversity of patients, it is better to conduct a meta-anal-
ysis within the same race or at least with geographic re-
strictions [14].

Earlier, in our work (Zh.E. Komekbay, G.A. Temirova),
GC revealed a close relationship between the expres-
sion of Ki-67 and the degree of histopathological dif-
ferentiation of the tumor (P=0.039). However, it was not
possible to establish a statistically significant difference
with age (p=0.664), patient gender (P=0.928), tumor lo-
calization (p=0.860), and disease stage (p=0.894). Thus,
the appropriateness of targeted therapy in GC is based
on the results of histological and IHC studies of the con-
tents of the tumor material [15].

Tumor marker levels vary with different diseases; the
result may be false negative or false positive.

The study aimed to assess the correlation between
HER2 expression in gastric cancer and key clinical fac-
tors, including age, gender, disease stage, and tumor
differentiation degree.
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Materials and methods: The study was conducted on
a cohort of patients with gastric cancer previously select-
ed to analyze the expression of the Ki-67 marker [15].

Study design: This comparative descriptive study was
conducted following the biostatistics and clinical epi-
demiology sector protocol of West Kazakhstan Marat
Ospanov Medical University (WKMU). The WKMU Local
Bioethics Commission has approved the choice of mate-
rial and research methods (Protocol No. 8, dated Octo-
ber 15, 2021).

General population: Continuous sample. Surgical
material was collected from 109 patients with various
forms of stage 0-1lIC gastric cancer after surgeries for
this disease from the WKMU Pathology Department in
2021-2022. Inclusion criteria: Patients of all ages operat-
ed on for stage 0-1lIC gastric cancer. Exclusion criteria:
stage IV gastric cancer, as well as the presence of any
other malignant neoplasms [15].

Research methods: Histological and IHC studies were
performed in the morphological laboratory of the
WKMU Department of Histology. The study followed the
SOP “I ZKMU 65-03" of 01/10/2020. When determining
the area of the anatomical location of the tumor (cardiac
section, body, fundus, antral or pyloric section), we were
guided by the WHO recommendations and the clinical
protocol for RZh No. 174 dated 11/21/2022 of the Joint
Commission on the Quality of Medical Services of the
Ministry of Health of the Republic of Kazakhstan [15].

The work presents a comparative analysis of gastric
cancer cases according to the histopathological classi-
fication of gastric tumors: G1 (highly differentiated), G2
(moderately differentiated), G3 (poorly differentiated),
and G4 (undifferentiated) [15].

The surgical material was fixed in 10% buffered for-
malin. A sled microtome was used to prepare histo-
logical sections. After the paraffinization stage, histo-
logical sections of the stomach with a thickness of 4-5
pm were prepared from paraffin blocks [16]. The mi-
cro preparations were stained with hematoxylin and
eosin to confirm that the cuttings were gastric tissue.
The material was evaluated using an AxioLab A1 labo-
ratory medical video microscope (Carl Zeiss Microsco-
py GmbH, Germany) at different magnifications (x50,
%100, x400, x1000) [15].

To study the proliferative activity, monoclonal rab-
bit antibodies RMab (clone: RBT-Her2) to Her2 and the

Mouse/ Rabbit PolyDetector Plus DAB HRP Brown De-
tection System (Immuno DNA Washer 20x, Tinto Dep-
araffinator EDTA 20x (Bio SB, Santa Barbara, CA, USA)
were used. All reagents were stored at 4°C before use.
IHC analysis was performed using the detection sys-
tem according to the manual IHC staining protocol.
Stained sections were assessed at a high magnifica-
tion of 400x, and 100 cells were counted in each field.
In this case, 5 fields for each section were randomly
selected and examined, and the number and intensi-
ty of positively stained cells were recorded and aver-
aged [15].

The level of Her2neu expression positivity was de-
fined according to the National Comprehensive Can-
cer Network (NCCN) guidelines [17]. HER2 expression
was graded as 3+ with intense continuous membranous
staining in more than 10% of tumor cells, 2+ correspond-
ed to moderate continuous membranous staining in
more than 10% of cells or intense continuous membra-
nous staining in less than 10% of cells [15]. Grade 1+ was
assigned to weak discontinuous membranous staining
in more than 10% of cells. Grade 0 corresponded to ob-
servations where weak membranous staining was less
than 10% of cells or absent. Grades 2+ and 3+ were clas-
sified as HER2 overexpression. Microscopic slides with a
known, verified result of HER2 overexpression served as
external controls [18, 19].

Statistical processing of the obtained results was
performed using the Statistica 10 computer software
system (StatSoft Inc., USA) and SPSS 25 with a 95%
confidence interval (Cl). The studied nonparametric
groups were analyzed using the Mann-Whitney, Stu-
dent’s t-test, and Pearson’s chi-square tests. StatTech
v.3.0.9 (StatTech LLC, Russia) was used for statistical
analysis. Quantitative indicators with normal distri-
bution are described using arithmetic means (M) and
standard deviations (SD), 95% Cl. Quantitative data
were calculated without normal distribution using the
median (Me), lower, and upper quartiles (Q1-Q3). A
comparison of percentages in the analysis of multifield
contingency tables was performed using the Pearson
chi-square test [15].

Results: A total of 109 cases of GC were included
in the study, including 77 men (70.6%) and 32 women
(29.4%). The age of patients at diagnosis ranged from 27
to 81 years (median: 63 years) (Table 1).

Table 1 - Age of patients (descriptive statistics of quantitative variables)

Indicator Meﬁfn' %u?_rgi, Samplr;e size, Minimtrjnniwnrange, Maximum range, max
Age 63 59-70 109 27 81

Tumors were predominantly found in the body of the
stomach (47.7%) and less often in the cardiac (38.5%) and
antral (13.8%) sections. According to the histopatholog-
ical classification of gastric cancer, the following types

of tumors were identified: highly differentiated - 4
(3.7%), moderately differentiated - 27 (24.8%), poor-
ly differentiated — 46 (42.2%), and undifferentiated -
32 (29.4%).
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In this study, cases of gastric cancer were distrib-
uted according to the TNM classification as follows:
stage | - 6 (5.5%), stage Il - 45 (41.3%), and stage lll - 58
(53.2%) [15].

The level of Her2/neu expression showed “no mem-
brane reactivity” in 57 (52.3%) cases, “+" weak or bare-
ly noticeable membrane reactivity — in 19 (17.4%), “++"

“moderate or lateral membrane” reaction - in 21 (19.3%)
and “+++,” which means “complete basolateral” expres-
sion —only in 12 (11.0%) cases (Table 2).

As shown in Table 3 and Figure 1, statistically signif-
icant differences in Her2 expression levels were found
depending on age (p=0.026) (method used: Mann-Whit-
ney U test) [15].

Table 2 - Clinicopathological data and HER2 marker expression (descriptive statistics of categorical variables)

Indicator Category Abs. Percent (%) Confidence interval (95% CI)

Gender (F, M) wives 32 29.4 21.0-38.8
husband 77 70.6 61.2-79.0
Tumor localization cardiac section 42 38.5 29.4-48.3
body of the stomach 52 47.7 38.1-57.5
antral and pyloric sections 15 13.8 7.9-21.7

Histopathological differentiation (high G1, G1 4 3.7 1.0-9.1
G3 46 42.2 32.8-52.0
G4 32 29.4 21.0-38.8

pTNM stage (I, Il, 1) | 6 55 2.0-11.6
Il 45 41.3 31.9-51.1
1 58 53.2 43.4-62.8
Her2 expression negative (-; +) 76 69.7 59.2-77.3
positive (++; +++) 33 30.3 22.7-40.8

67
66
65

© 64
63
62
61

60

62

Her2 expression
m Negative mPositive

66

Figure 1 —The ratio of the parameters “Age”
and “Her2 expression (negative, positive)”
in gastric cancer

Table 3 - Her2 expression (negative, positive) depending on the patient’s age

. ' Age -
Indicator Categories - - - Significance level, p
Median, Me Quartile, Q ,-Q , Sample size, n
. negative 62 54-69 75
Her2 expression — 0.026*
positive 66 62-72 34

Note: * - differences in indicators are statistically significant (p<0.05)

As shown in Table 4 and Figure 2, statistically signifi-
cant differences in Her2 expression levels were found de-
pending on gender (p=0.023) (method used: Pearson Chi-
square) [15].

Comparison of tumor localization and Her2 expression
levels (negative, positive) using the Pearson Chi-square
method did not show statistically significant differences
(p=0.148) (Table 5, Figure 3) [15].

Comparison of histopathological differentiation
indices and Her2 expression (negative, positive) us-
ing the Pearson Chi-square method did not show sta-
tistically significant differences (p=0.441) (Table 6,
Figure 4).

Comparison of tumor staging and Her2 expression
(negative, positive) did not show significant differences
(p=0.683) (Table 7, Figure 5).
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Table 4 - Her2 expression level (negative, positive) in gastric cancer depending on the patient’s gender

Indicator Categories : Her2 expression s Significance level, p
negative positive
Floor wives 17 (22.7) 15 (44.1) 0.023*
(F, M) husband 58 (77.3) 19 (55.9) '

Note: * - differences in indicators are statistically significant (p<0.05)

100,0

Percentage share, %
[4)] ~
S o
o o

N
o
[}

Negative Positive
Her2 expression

Gender (F-0, M-1)

. Female . Male

Figure 2 — Ratio of Her2 expression rates (negative,
positive) depending on the patient’s gender in gastric
cancer

Table 5 - Her2 expression level (negative, positive) in gastric cancer depending on tumor location

Her2 expression
Indicator Categories : = Significance level, p
negative positive
T cardiac section 33 (44.0) 9 (26.5)
umor
localization body of the stomach 34 (45.3) 18 (52.9) 0.148
pyloric and antral sections 8(10.7) 7 (20.6)
Tumor localization In the stomach
100%
90%
80%
70%
> 60%
o
c 50%
<
D 40%
30%
20%
10%
0% ; ™
Negative Positive
Her2 expression
m Cardiac section
m Body of the stomach
m Pyloric and antral sections

Figure 3 — The ratio of the indicators “Tumor
localization” and “Her2 expression (negative,
positive)” in gastric cancer

Table 6 — Her2 expression level (negative, positive) in gastric cancer depending on the histopathological differentiation
of the tumor

Indicator Categories - Her2 expression — Significance level, p
negative positive
G1 2(2.7) 2 (5.9)
Histopathological differentiation of the 2 19 (25. 23
tumor (high — G1, medium — G2, low — G3, e 9(253) 8(235) 0.441
undifferentiated — G4) G3 29 (38.7) 17 (50.0)
G4 25 (33.3) 7 (20.6)
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Figure 4 — Histopathological differentiation of gastric
cancer depending on the indicator “Her2 expression
(negative, positive)”

Table 7 - Expression level of the Her2 marker in gastric cancer

Indicator Categories - LS EIeXRISS IOl = Significance level, p
negative positive
| 4 (5.3) 2(5.9)
pTNM stages Il 29 (38.7) 16 (47.1) 0.683
1l 42 (56.0) 16 (47.1)
pTNM stages
100%
90%
80%
< 70%
s 60%
5 50%
&5 40%
30%
20%
10%
0%
Negative Positive
Her2 expression
ml wmll =l

Figure 5 — The proportion of cases of gastric
cancer by stage of the disease depending
on the indicator “Her2 expression (negative,
positive)”

Discussion: Z. Wei et al. noted that “in non-metastat-
ic gastric adenocarcinoma, Her2 expression and the com-
bined expression of Her2 and Ki-67 were associated with
several clinicopathological factors including tumor dif-
ferentiation and stage, and only +++ Her2 expression
was associated with worse prognosis in multivariate anal-
ysis with marginal significance in their study, whereas Ki-
67 alone had limited clinicopathological and prognostic
value” [20]. HER2 overexpression results in the receptors
transmitting excessive signals for cell proliferation to the
nucleus. It has been suggested that HER2-positive cells
directly contribute to tumors’ pathogenesis and clinical
aggressiveness. In 2020, researchers from the University
of South China ( Ye D.M., Xu G., Ma W., Li Y., Luo W., Xiao

Y., Liu Y., and Zhang Z.) noted that “identification of new
and effective biomarkers is necessary to improve the di-
agnosis of gastric cancer in order to increase the accuracy
of gastric cancer diagnosis, determine prognosis and pre-
dict pathogenesis...” [21].

HER2 overexpression in gastric cancer is associated
with poor prognosis. Thus, according to M. Razmi et al., the
detection of tumor cell markers is mainly associated with
worse treatment outcomes in patients with gastric can-
cer, both overall and individually. Detection of a combined
marker panel may be useful as a prognostic marker for de-
termining tumor aggressiveness and poor prognosis in pa-
tients with gastric cancer, which will likely identify new po-
tential targets for therapeutic approaches [22].
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HER2 expression in gastric cancer has been known
for many years. In addition to its involvement in can-
cer pathogenesis, HER2 has also been evaluated in tar-
geted therapy. HER-2 is currently considered a poten-
tial therapeutic target requiring preliminary testing
for HER2 status. In 2018, Malaysian researchers P. Raja-
durai et al. indicated that HER2 overexpression was sig-
nificantly more common (p<0.001) in diffuse-type tu-
mors (39.8%) than in intestinal-type tumors (14.9%)
[23]. Egyptian researchers R.A. Abdel-Salam et al. not-
ed a high frequency of HER2/neu-positivity in resecta-
ble gastric carcinomas (about 54%). The only statistical-
ly significant association was found between positive
Her2/neu expression and the intestinal Lauren type [24].
In our study, the overall HER2 positivity rate was 30.3%.
At the same time, in the work of A. Shabbir et al . HER2
was significantly expressed in poorly differentiated GC,
mainly observed in women aged >60 years and stage
IIIC tumors [25], whereas according to Y. Lei et al. HER2
overexpression correlated with various clinicopatholog-
ical parameters in patients with GC: male gender, prox-
imally located tumor, and poorly differentiated tumor
[6]. In our study, there was a statistically significant as-
sociation between HER2 positive expression and the
age of patients, who were predominantly observed at
the age <66 (p=0.026), and statistically significant dif-
ferences (p=0.023) were also established when assess-
ing the “sex of patients” parameter. However, we did not
find any significant correlation between HER2 overex-
pression and tumor localization, histopathological dif-
ferentiation of the tumor, and the stage of the disease
according to TNM. There is a tendency towards the sig-
nificance of HER2, positive expression in poorly differ-
entiated GC (50%) and stage II-lll of the disease. Many
authors did not report any significant association be-
tween tumor localization and HER2 positivity, and con-
flicting results were reported regarding tumor localiza-
tion and HER2 expression. In our study, tumors located
in the body of the stomach account for 52.9% of cases,
which may be the reason for a higher rate of HER2 posi-
tivity (p=0.148), although this indicator is statistically in-
significant.

Conclusion: In this study, the dependence of HER2
marker expression on age, gender, disease stage, and dif-
ferentiation degree was determined in 109 patients op-
erated on for stage 0-llIC gastric cancer. Thus, positive
HER2/neu expression in gastric cancer depends on the
age (p=0.026) and gender (p=0.023) of the patient but
does not depend on the localization and histopatholog-
ical differentiation of the tumor and the stage of the dis-
ease. Considering the positive expression of HER2/neu in
poorly differentiated gastric cancer (50%) and stages IlI-lI
of the disease, this marker can be considered as a potential
therapeutic target that requires preliminary testing when
prescribing targeted therapy.
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AHJIATIIA

ACKA3AHHBIH KATEPJII ICITTHAE AJAMHBIH IINJIEPMAJIBIK OCY ®AKTOP-2
PEHEIITOP OKCIIPECCHUSACBIHBIH AYPY JIbIH ’KACBIMEH, ’)KbIHBICBLIMEH,
ICIKTIH AUPPEPEHIHHUALNUAJIBIK CATBICHI ) KOHE 19PEXECIMEH BAUJIAHBICBHI

JK.E. Komexoaii', A.P. Kanues', I A. Kazoexosa?, I.A. Temuposa', JI.C. /[xcynycosa’

1«M.0cnaHoB aTbiHaarbl batbic KasakcTa meguunHa yHusepcuteri» KeAK, AkTebe, KazakcraH Pecny6nukaco;
Z«AkTebe 06/bICbIHbIH eHcaynblk cakTay 6ackapmacbi» MM LXK «06nbicTblk natonoroaHatomuanblk 6topocsi» MKK, AkTe6e, Kazakctan Pecnybnnkace

Oszexminizi: Ackasannviy Kamepii iciei (AKI) — eemepozendi kamepni aypy. Kapyunomanrapoa HER2 onkoeen peminde opexem
emedi, cebebi cenniy dco2apvl Kyweuminyi jcacyua Memopanacvinoaasl aKybi30bly WaAMAOan molc IKCAPECCUACbIH HCOHe KeliHHeH
KamepJii acacyuia yuin naioansl Kacuemmepoi anyovl myosipaoul. JKana scone muimoi buomapkepnepoi aHblkmay dcKasau 00blpbIHbIH
OUACHOCMUKACHIH AHCAKCAPMY, ACKA3AH 00bIpbl OUASHOCMUKACHIHbIY 0dI0I2IH AHCAKCapmy, 60IACAMObL AHBIKMAY HCOHE NaAmo2ene30i
bondicay, ackasan 00vIpbl Oap HayKacmapobl emoeyoiy JHcana JHeoHe muiMol HYCKACLIH Kypy YUliH Kasicen.

3epmmeyoin makcamwl: ackasan ooOvipviHOa2bl HER2 mapkepiniy 3KCnpeccuscvlH aypyowly d#achl,
oughepenyuayusceinbly camulcol JcoHe dopediceci apacvinoazvl baiianvicmel 6az2anay.

Aoicmepi men mamepuanoapuvi: 3epmmey OU3AUHBL CATLICMBIPMAIbLL CUNAMMAMATLIK 3epmmey 60abin madwvliaovl. 3epmmeyee
2021-2022 scvindap apanvievinoa Mapam Ocnanos amvinoasvl bamvic Kazaxcman meouyuna yHugepcumeminiy MeOUyUHAIbIK,
OpMANbIZbIHGIY NAMOL020AHAMOMUSILIK, OONIMULECIHEH ACKA3aH OObIPLIHA ONepayusl JHcacay KesiHoe alblHeaH AcKa3an OObipbIHbIY
0-11IC camvicor 6ap 109 nayxacmoly Xupypeusivlk Mamepuanbl KOJLOAHLIObL. 1 UCmONocUusIblK JHCoHe UMMYHOSUCTOXUMUSLIbIK
sepmmeynep Mapam Ocnanos amuvinoazvl BKMY cucmonoeus kagheopacwinvly MOphOI02UATBIK 3ePMXAHACLIHOA HCYPi3indi. AnvinaaH
MonimMemmep cmamucmuKaiblk 0H0eyOeH ommi.

Homuowcenepi: Ocvl 3epmmeyoe GC-0e oy Her2/neu sxcnpeccusicoinbly kopcemkiwmepi Haykacmoiy dcacvina (p=0,026)
orcone ocviHvicvina (p=0,023) Oaiinanvicmvl cmamucmukanivlk mypoe aumapiavikmai epekuieneroi, Oipax noxkanusayusad,
icikmiy eucmono2usnnvlK Ougdgepenyuayusaceina dicone aypyovlyy CamvlColHd OAUIAHBICMbL CMAMUCMUKALLIK almapiblKmail
epexuenenbeoi.

Kopvimuvinowi: Tomen ougpgpepenyupnencen acxaszan obuvipvinoa (50%) oucone aypyowiy II-1II cameinapwinoa Her2/neu oy
IKCNPECCUsICHIHBIY MAHbI30bLIbIZbIHA MEeHOCHYUSIHbL ecKepe omblpbin, Her2/neu mapkepi maxcammuol mepanustsl ma2ablHoay Ke3inoe
anovin ana mecmineyoi Kasxcem ememin ojieyemmi mepanegmix MaKcam peminoe Kapacmulpuliybl MyYMKIH.

Tyiiinoi co30ep: ackazannvly Kamepii iciei, Mopgonocus, eucmonozus, ummynozucmoxumus, Her2/neu.

JICLIHBICHL,  ICIK
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CBA3b OKCITPECCHUHU PELEIITOPA YEJIOBEYECKOI'O SIIUJIEPMAJIBHOI'O ®PAKTOPA
POCTA-2 ITPH PAKE KEJIYJKA C BO3PACTOM U I1OJIOM ITAIHIMEHTA, CTAIUEHN
N CTEHHEHBIO JTU®GP®EPEHIIUPOBKH OITY XOJIN

JK.E. Komexoait', A.P. Kanues', I A. Kazoexosa®, I'A. Temuposa', JI.C. /Picynycosa’

THAO «3anajHo-Ka3axcTaHcKkuit MeanumHcKiin yuuepcuTet umenn M. OcnaHoax, AkTo6e, PecnyBinka Kasaxcras;
2[KN Ha NXB «06nacTHoe natonoroaHatomuyeckoe blopo» 'Y «ynpanetue 3apaBooxpaHeHus AKTioOMHCKoi 06nacTiny, AkTobe, Pecnybnuka Kasaxcran

Axmyansnocmu: Pax owcenyoka (PXK) npedcmasnsem cobou cemepocennoe 310KauecmeeHHoe 3abonesanue. [lpu pasznuumnvix
¢opmax PIK, nanpumep, xapyurome, 6UOMAPKEPbl Peyenmopos INU0epmMaibHo2o gakmopa pocma yenogeka Her2/neu gvinonnsiom
POb OHKO2EHHO20 (Pakmopa, 8 0CHO8e KOMOPO2O NeAHCUNM NPOYECC BbICOKOU AMNIUDUKAYUU 2eHA C NePexO00OM 8 30KAYECMBEHHYIO
xnemxy. Ceepxakcnpeccusi 6eaka npoucxooum Ha NOBEPXHOCMU KAeMOUYHOU MemOpansl. B ceasu ¢ amum neobxooumo paccmagumo
npuopumemsl no NPoSHO3Y, NAMO2eHe3y U Npeocmagums Hauboiee ONMUMATbHBIL N0 IDPeKMUSHOCmU 8apuaHm nedenus O
nayuenmos ¢ P)K.

Lenv uccnedosanusn — oyenums ypogens sxcnpeccuu Her2/neu npu paxe sicenyoka c yuémom noia u 603pacma nayueHma, cmaouu
3a6o01e8anus 1 cmeneHu oupghepenyuposKU onyxou.

Memoowr: Hamu 66110 nposedeno cpasnumenbhoe OnucameibHoe uccied08anue onepayiuoHHo2o mamepuand, noiyyernnozo om 109
nayuenmog c¢ pakom xcenyoka co cmaouamu 0-1IIC nocre onepayuii no nogody 0anno2o 3a001e6aHUs U3 NAMOI020AHAMOMULECKO20
omoenenus HAO ML] «3KMY umenu Mapama Ocnarnosay ¢ 2021-2022 ze. Paznuunvle 2ucmono2uyeckue u UMMYHOSUCTIOXUMUYECKUe
uccredosanus nposoounu Ha kageope cucmonozuu mopghorocuveckoui rabopamopuu 3KMY um. Mapama Ocnanosa. Ionyuennvie
pe3yrbmamul 00padoOmMarnvl pasiudHbIMU MEMmooamMu CMAamucmuyecKkol 00padbomxiu.

Pesynomamur: Hacmosiwyee ucciedoganue nokasano, 4mo nokazameiu nonodcumenviou sxcnpeccuu Her2/neu npu PX
CMamucmuyecK 3HavUMo pa3iuiaiomes 8 zasucumocmu om eospacma (p=0,026) u nona (p=0,023) nayuenma, o cmamucmuiecKu He
SHAYUMO PA3TUYAIOMC 8 3A8UCUMOCIIU O TOKATUZAYUU, 2UCTHONAMON02UNECKOU OUpdepenyuposKy onyxoau u cmaouu 3a601e6anus.

3aknouenue: Yuumoleas meHoeHyuI0 K 3HAYUMOCU NOA0XHCUMeNbHOU 9Kecnpeccuu Her2/neu npu nuzkooupgepenyuposannom PXK
(50%) u 1I-1II cmaousx 3a6oresanus, mapkep Her2/neu mooicno paccmampugams Kax nomeHyuaibHyo mepanesmuieckylo Mulets,
mpeoyIowyIo npedsapumenbHo20 mecmupo8anus NPU HA3HA4eHUU MAP2emHOl mepanuu.

Knioueswle cnosa: pax scenyoka (PXK), mopghonocus, cucmonoeus, ummynocucmoxumus,, Her2/neu.
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