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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
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method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Objective: To investigate the correlation between HER2
expression and lymph node metastasis in Kazakh gastric
cancer patients, assess the clinicopathological characteristics
of HER2-negative and HER2-positive patients, and evaluate
the association of HER2 expression with advanced lymph node
involvement, while assessing its impact on overall survival
to enhance clinical understanding and treatment strategies. In
this study, “prognostic marker” refers to markers that predict
clinical outcomes such as overall survival; markers associated
only with pathological features (e.g., nodal stage) are described
as “associated with” or “linked to” those features.

Methods: A cross-sectional study was conducted on
159 gastric cancer patients at NJSC West Kazakhstan
Marat Ospanov Medical University. Histopathological and
immunohistochemical assessments were performed, including
HER2 evaluation using IHC. Statistical analysis with SPSS
version 26 was used to identify predictors of lymph node
metastasis.

Result: This study investigates the correlation between
HER?2 expression and lymph node metastasis in Kazakh gastric
cancer patients. The mean age of participants was 58.87 + 9.14
years, with a predominance of males (70.4%). Most patients
were diagnosed with locally advanced GC (56%), with tumors
predominantly located in the body of the stomach (40.3%).
HER2-negative patients had a higher incidence of localized
GC (45.5%) and lower lymph node involvement compared to
HER2-positive patients, who exhibited more extensive lymph
node metastasis (36.0%), especially in the N3 stage (p = 0.027).
Statistical analysis revealed a significant association between
HER?2 status and pathological lymph node stage (p = 0.027).
Survival analysis showed no significant difference in overall
survival between HER2-negative and HER2-positive groups (p
= (.58), suggesting HER2 status does not significantly impact
survival.

Conclusion: This study identifies a significant association
between HER2 overexpression and lymph node metastasis
in gastric cancer, suggesting HER2 expression is associated
with more advanced lymph node involvement in this cohort;
no significant association with overall survival was observed
(log-rank p = 0.58), though its impact on survival remains
inconclusive.

© GMN

Key words. HER2 protein, gastric neoplasms, lymphatic
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Introduction.

Gastric cancer (GC) remains a significant global health burden
and is one of the leading causes of cancer-related mortality
worldwide. The rising incidence and mortality rates are largely
attributed to population growth and an aging global population
[1,2]. Gastric cancer is notably more prevalent in certain regions
and ethnic groups, with Eastern Asia exhibiting the highest
cumulative risk at 2.64%, compared to 0.42% in Southern
Africa [3]. While some high-income countries have observed
decreases in both incidence and mortality, GC remains a major
health challenge. The burden of gastric cancer varies due to
differences in dietary habits, socioeconomic status, and the
widespread presence of Helicobacter pylori infection, which is
a key risk factor for the disease [4,5].

Kazakhstan carries a significant gastric cancer burden,
particularly among the indigenous Kazakh population, where the
prevalence remains high, often diagnosed at late stages, leading
to poor outcomes. According to GLOBOCAN, Kazakhstan
ranks tenth globally in gastric cancer prevalence. Over the
past decade, more than 19,672 gastric cancer-related deaths
have been recorded, with an average annual age-standardized
mortality rate of 13.2 per 100,000 and a five-year survival rate
of less than 20%. In this study, “prognostic marker” refers to
markers that predict clinical outcomes such as overall survival;
markers associated only with pathological features (e.g., nodal
stage) will be described as “associated with” those features
[6]. These figures underscore the pressing need for improved
diagnostic and prognostic tools tailored to the region's biological
and ethnic context.

HER2, a member of the ERBB receptor tyrosine kinase family,
is a key biomarker and therapeutic target in various cancers,
including gastric cancer. HER2 regulates cell proliferation and
survival, and its overexpression or amplification is associated
with aggressive tumor behavior and poor clinical outcomes.
In gastric cancer, HER2 status not only informs prognosis but
also directs targeted treatment strategies, such as trastuzumab
therapy [7,8]. Despite its global relevance, the specific
biological implications of HER2 status in gastric cancer remain
underexplored in certain ethnic cohorts, including the Kazakh
population.
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Lymph node metastasis (LNM) is a crucial prognostic factor
in gastric cancer, as it plays a pivotal role in disease staging,
treatment decisions, and survival. In the absence of distant
metastasis, disease stage is determined primarily by tumor
invasion depth (T category) and the extent of nodal involvement
(N category) [9]. The TNM staging system classifies LNM into
N1 (1-2 nodes), N2 (3-6 nodes), and N3 (>7 nodes), which
directly correlates with advancing disease stages and poorer
prognosis [10]. Even in early gastric cancer (T1), LNM is
observed in approximately 10% of cases, underscoring the
importance of comprehensive nodal evaluation during diagnosis
and treatment planning [11].

The correlation between HER2 expression and lymph node
involvement is pivotal for improving clinical decision-making
and developing personalized treatment strategies. However,
comprehensive data on this correlation within the Kazakh
demographic is limited [12,13]. Despite advances in Al-
enhanced diagnostics and artifact-free MRI imaging, there
is a notable gap in data specific to Kazakh patients, impeding
the development of ethnicity-specific prognostic models and
therapeutic approaches. This lack of knowledge restricts the
creation of effective treatment strategies for gastric cancer in
Kazakhstan’s unique epidemiological context [14].

The aim of this study is to investigate the correlation between
HER?2 expression and lymph node metastasis (LNM) in Kazakh
patients diagnosed with gastric cancer. The study will evaluate
the prognostic value of HER2 status within this specific
population. By examining the relationship between HER2
expression and LNM, the research seeks to determine whether
a significant correlation exists that can inform clinical decision-
making and enhance the understanding of HER2’s role in the
prognosis and treatment of gastric cancer in Kazakh patients.

Literature review.

A study evaluating HER2 status in 172 gastric cancer (GC)
patients from Kazakhstan found 15.1% overexpression of HER2,
predominantly in older males with poorly differentiated tumors
located in the stomach body or gastroesophageal junction.
HER2 detection was performed using immunohistochemistry,
confirmed via FISH/SISH. Patients with HER2-positive tumors
exhibited significantly better overall survival, highlighting
HER2 expression as a crucial factor in tumor location, type, and
grade. These findings underscore the prognostic value of HER2
and its potential role in guiding targeted, personalized therapies
[15].

In another study, a scientometric analysis of 536 publications
from 1993 to 2024, focusing on biomarkers in diagnosing
and predicting outcomes of GC in young patients, revealed
a steady annual growth of 7.71% in related research. China,
the USA, and Japan emerged as the top contributors, with
leading institutions such as Sungkyunkwan, Sun Yat-sen, and
Fudan Universities. Despite high national research output,
international collaboration remained low at 19.4%. The study
identified rising interest in diagnostics, immunohistochemistry,
personalized treatment, and prognosis. This reflects a global
shift towards precision medicine approaches for managing
GC in younger populations and indicates evolving scientific
priorities in oncology research [16].
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A review examining treatment strategies for locally advanced
gastric cancer (LAGC) emphasizes that standard care
involves surgery combined with neoadjuvant and adjuvant
chemotherapy. Some patients may benefit from targeted
therapies and intraperitoneal chemotherapy (IPC) methods like
HIPEC and PIPAC. While targeted therapies focusing on HER2
and VEGF pathways show promise, the use and effectiveness of
IPC require further investigation. HIPEC results are mixed, and
the preventive role of PIPAC lacks sufficient clinical validation.
The review highlights the need for additional research to define
optimal treatment combinations, timing, and integration, which
could significantly improve survival and quality of life for
patients with LAGC [17].

A 2023 study analyzed 119 patients treated with perioperative
FLOT chemotherapy and surgery to identify predictors of
tumor pathomorphosis. The study found that patients with
stage I disease responded better to FLOT than those with
advanced stages. A strong association was observed between
lower lymph node involvement and better tumor regression
(TRG I-1I). Tumor differentiation and histological subtype did
not significantly affect treatment response. Although adjuvant
chemotherapy did not show statistically significant effects in
survival models, trends suggested it may lower risks, warranting
further investigation with larger cohorts and longer observation
periods [18].

An analysis of intertumoral heterogeneity of HER2, dIMMR,
and PD-L1 in 44 patients with locally advanced gastric
adenocarcinoma revealed HER2 overexpression in 11.4% of
cases, all showing heterogeneity. IMMR was present in 4.5%,
with one case showing discordance between primary tumors
and lymph node metastases. PD-L1 expression was mostly
consistent, although 11.4% exhibited variation. These findings
highlight the frequent heterogeneity of HER2 expression,
supporting multi-block testing, and underscore the clinical
relevance of dAMMR and PD-L1 variability in guiding targeted
therapy and improving diagnostic precision [19].

A study by the Uzbekistan Korea Oncology Consortium
reviewed the challenges of managing gastric and colorectal
cancers in Uzbekistan. With rising life expectancy and
cancer burden, the authors emphasized the need for enhanced
prevention, early detection, and treatment infrastructure.
Gastrointestinal ~cancer screening, particularly through
endoscopy, was identified as a cost-effective strategy. The
study also called for public education on lifestyle and dietary
habits, which contribute to cancer risk. Drawing from South
Korea’s two decades of nationwide screening experience, the
report recommended adopting proven Korean strategies and
improving diagnostic services and research on local cancer risk
factors to tailor cancer prevention strategies [20].

A clinical case report on the use of neoadjuvant immunotherapy
in a patient with MSI-H locally advanced gastric cancer
(GC) showed promising results. Traditionally, neoadjuvant
chemotherapy rarely achieves pathological complete response
in GC, but the patient, given the MSI-H tumor’s known
sensitivity to PD-1 inhibitors, received preoperative nivolumab,
resulting in significant tumor shrinkage. Post-surgical histology
confirmed the complete absence of malignant cells. This case



demonstrates the potential of incorporating immunotherapy into
neoadjuvant regimens for MSI-H GC and supports including
MSI-H testing in diagnostic workflows and considering
immunotherapy in treatment planning. The authors recommend
further trials evaluating immune-based therapies for gastric
cancer [21]. Recent studies highlight the growing importance of
HER?2 as a prognostic marker and therapeutic target in gastric
cancer (GC). Research shows HER2 overexpression correlates
with better survival outcomes and is linked to tumor location
and type. Additionally, advances in precision medicine, such as
targeted therapies and immunotherapy, are gaining traction, with
significant studies on biomarkers like HER2, dMMR, and PD-
L1 in GC. The rising global focus on personalized treatments
reflects a shift toward more tailored management strategies,
though further validation, especially in regions like Kazakhstan,
is needed to address regional variations and improve diagnostic
and therapeutic approaches.

Materials and Methods.

Study design:

A cross-sectional study with random sampling.
Study Setting:

The study was conducted at the Medical Centre of the NJSC
West Kazakhstan Marat Ospanov Medical University and
included clinical data from 159 patients diagnosed with gastric
cancer (GC). All patients were residents of the Aktobe region

and underwent surgical treatment between 01.01.2018 and
01.06.2021.

Sample Size:

A total of 159 patients aged between 18 and 78 years (age
range - 59 years [95% CI: 57.43-60.29]) were included.

Inclusion criteria:

(1) pathomorphologically confirmed diagnosis of GC,
(2) stages I, Ila, Ilb, IIla, IIb, IIlc according to the TNM
classification (8th edition), (3) presence of tumours in any
gastric location (cardia, body, or antrum), (4) resectable disease,
and (5) histological type according to Lauren’s classification
(intestinal and diffuse types).

Exclusion criteria:

Patients with multiple metachronous or synchronous
cancers and newly diagnosed GC, those who received
preoperative chemotherapy or radiotherapy, pregnant women
with GC, patients after exploratory laparotomy or bypass
gastroenteroanastomosis, and patients with neuroendocrine
tumours, sarcomas, or lymphomas of the stomach.

Surgical Intervention:
After a preoperative diagnosis, all patients underwent planned
laparotomy. The surgical extent was determined by individual

tumour spread and included standard gastrectomy with D2
lymphadenectomy (LD) or combined gastrectomy with D2 LD.

Histopathological and Immunohistochemical Assessment:

Postoperative gastric tissue was sent to the pathomorphological
laboratory for histological and immunohistochemical (IHC)
evaluation. Haematoxylin and eosin staining was performed
using standard methodology. THC slides were assessed under
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400x magnification using a Leica 10x10 microscope by two
independent  pathomorphologists (double-blind method)
unaware of clinical details. HER2 expression was evaluated
using rabbit monoclonal antibody (clone 4B5, DAKO, Arizona,
USA). Tissue sections were cut at 4 um, air-dried for 12 hours,
deparaffinised in xylene, and processed in alcohol series.
Epitope retrieval was done in a water bath at 95-99°C for 40
minutes, followed by peroxidase blocking, incubation with
HER2 antibody (1:100), and visualization with DAB solution
(EnVision, DAKO A/S, USA). Counterstaining was done using
haematoxylin.

Preparation Protocol:

Tissue samples were fixed in 10% neutral-buffered formalin for
18-24 hours at a fixative: tissue volume ratio of 20:1. Sections
were prepared using a rotary microtome (Accu-Cut SRM
200) at 4 um thickness, placed on Superfrost+ slides, floated
on preheated water (<45°C), and dried in a thermostat (TC-
80) at 56-60°C for 60 minutes. Staining was performed on an
automated BenchMark XT stainer (VENTANA, Tucson, AZ).
Slides were scanned using KF-PRO-120 telepathology system
(Ningbo Konfoong Bionformation Tech Co., Ltd, China).

HER?2 Scoring:

HER?2 expression was classified per National Comprehensive
Cancer Network (NCCN) criteria:
“-” = no reactivity or membranous reactivity in <10% of
cancer cells

« “+” = weak/barely perceptible membranous reactivity in
>10%

o “++” = complete basolateral/lateral reactivity (weak to
moderate) in >10%

* “+4++” = strong complete basolateral/lateral reactivity in >10%

Scores of “-” or “+” were considered negative; “+++” was
positive. “++” cases were confirmed by in situ hybridization
(ISH), with HER2 copy number >6.0 per cell deemed positive.
The absence of fluorescence in situ hybridization (FISH)
confirmation for the 2+ cases is considered a limitation of this
study.

Statistical Analysis:

Data analysis was performed using SPSS version 26.
Descriptive statistics summarized the demographic and
clinicopathological characteristics. The Pearson Chi-square test
assessed associations between categorical variables and HER2
status. Kaplan-Meier survival curves were used to compare
overall survival between HER2-negative and HER2-positive
patients. Log-rank tests evaluated survival differences, with a
p-value of <0.05 considered statistically significant.
Clarification of Prognostic Terminology:

In this study, the term “prognostic marker” referred to markers
that predicted clinical outcomes such as overall survival.
Markers that were associated only with pathological features

(e.g., nodal stage) were described as “associated with” or
“linked to” those features.

Results.

Table 1 presents the clinical and morphological characteristics
of the study participants. The mean age of participants was



58.87 + 9.14 years, with a majority (74.2%) aged under 65
years, while 25.8% were over 65 years. The study population
was predominantly male (70.4%), with women constituting
29.6%. In terms of disease stage, 44% of patients had localized
gastric cancer (GC), classified as stages I, Ila, or IIb, while 56%
had locally advanced GC (stages Illa, IIIb, and Illc). Tumor
localization predominantly involved the body of the stomach
(40.3%), followed by the cardia and fundus (34%), and the
antral and pyloric section (21.4%). Disease staging revealed that
68.6% of patients were diagnosed with stage 111 GC, 28.3% with
stage II, and 3.1% with stage I. These demographic and clinical
features provide essential context for exploring the correlation
between HER2 status and lymph node metastasis in the study
population.

Table 1. Clinical and Morphological Characteristics of Study
Participants.

Variables Subgroup Frequency (%)

Age in years (Mean

igSD) Y 58.87+9.14

Age groups <65 118 (74,2%)
>65 41 (25,8%)
Women 47 (29,6%)

Gender Men 112 (70,4%)
Localized GC (I, IIa, IIb) 70 (44%)

pTNM stage Locally advanced GC (Il1a,
IIIb, II}I/c) ( 89 (56%)
Cardio and Fundus 54 (34%)

Localization of the Body 64 (40,3%)

tumor Antral and Pyloric Section 41 (21,4%)
Stage 1 5(3,1%)

Stage Stage 11 45 (28,3%)
Stage 111 109 (68,6%)

Table 2 details the clinicopathological characteristics of
patients according to their HER2 status, focusing on the
distribution of various variables between HER2-negative and
HER2-positive groups. ISH was used for 2+ cases, and FISH
was not employed.

Table 2. Clinicopathological characteristics according to HER?2 status
(with ISH).

Variable Negative Positive n Df 1
n (%) (%) test
p-value

Stage (pTNM*) 1 10.378

Localised GC (Stages I, N o

Ila, I1b) 61 (45.5%) 9 (36.0%)

Locally advanced GC o/ 10

(Stages Illa, I1Ib, IlIc) 73 (34.5%) (64.0%)

Tumour localisation 2 0.271
12

1 )

Cardia and Fundus 42 (31.3%) (48.0%)

Body 56 (41.8%) 8 (32.0%)

Antrum and Pyloric region 36 (26.9%) 5 (20.0%)

Stage 2 0.859

Stage I 4(3.0%) 1(4.0%)
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Stage 11 37 (27.6%) 8 (32.0%)
16
0,
Stage III 93 (69.4%) (64.0%)
Hlstqloglgal type (Lauren’s 10245
classification)
. 18
- 0,
Diffuse-type GC 80 (59.7%) (72.0%)
Intestinal-type GC 54 (40.3%) 7 (28.0%)
Tumour emboli in vessels 1 0.575
No 106 21
(79.1%)  (84.0%)
Yes 28 (20.9%) 4 (16.0%)
pN stage** 3 0.027
49 o
NO (36.57%) 9 (36.0%)
28 o
N1 (20.90%) 1 (4.0%)
N2 38 6 (24.0%)
(28.36%) e
19 o
N3 (14.18%) 9 (36.0%)
Tumour differentiation 3 0.441
Well-differentiated 3(2.2%) |2 (8.0%)

Moderately differentiated 22 (16.4%) 3 (12.0%)

Poorly differentiated 88 (65.7%

17
) (68.0%)
Undifferentiated 21 (15.7%) 3 (12.0%)

In terms of disease stage (pTNM classification), 45.5% of
HER2-negative patients had localized gastric cancer (GC),
whereas 36.0% of HER2-positive patients were in this category.
54.5% of HER2-negative patients had locally advanced GC
(Stages Illa, Illb, and Ilic), compared to 64.0% of HER2-
positive patients. This difference, however, lacked statistical
significance (p=0.378). Tumor localization showed that
31.3% of HER2-negative patients had tumors in the cardia
and fundus, whereas 48.0% of HER2-positive patients did.
However, no statistically significant difference was found
(p=0.271). Regarding histological type (according to Lauren’s
classification), 59.7% of HER2-negative patients had diffuse-
type GC, while only 72.0% of HER2-positive patients had this
form. Statistical testing also showed no significant association
(p=0.245). A statistically significant association was found in pN
stage (pathological lymph node stage), where 36.0% of HER2-
positive patients were classified as N3 compared to 14.2% of
HER2-negative patients. This represents a marked increase in
lymph node metastasis (LNM) in the HER2-positive cohort (p =
0.027). However, no significant differences were noted in other
stages (NO, N1, and N2).

Figure 1 illustrates the Kaplan-Meier survival curves for
gastric cancer patients stratified by HER2 status, comparing
overall survival rates between HER2-negative (red) and HER2-
positive (blue) groups over a period of 50 months.

The survival curves show that both groups follow similar
trajectories, with no significant divergence between them. The
p-value of 0.58 indicates that the difference in overall survival
between HER2-negative and HER2-positive patients is not
statistically significant, suggesting that HER2 expression is
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Figure 1. Survival According to HER?2 Status.

associated with more advanced lymph node involvement in
this cohort; no significant association with overall survival was
observed.

Discussion.

The findings of this study, which examined the correlation
between HER2 status and lymph node metastasis (LNM) in
Kazakh patients with gastric cancer (GC), align with several
previous studies that highlight the significance of HER2
overexpression as a prognostic biomarker in GC. In this study,
“prognostic marker” was refered to markers that predicted
clinical outcomes such as overall survival, while markers
associated only with pathological features (e.g., nodal stage)
was described as “associated with” or “linked to” those features.
Similar to our study, a descriptive cross-sectional study found
a male predominance in gastric cancer patients, with a male-to-
female ratio of 1.9:1 and a mean age of 58 years, consistent with
our study’s demographic characteristics [22,23]. This suggests
common epidemiological patterns across South and Central
Asia, despite geographical differences. In terms of histological
subtype, our findings are in contrast with a study conducted in
Western countries, where diffuse-type gastric adenocarcinoma is
more common. In our study, a significant proportion of patients
had intestinal-type GC, which reflects regional variations in the
prevalence of gastric adenocarcinoma [24,25].

Furthermore, the late-stage presentation of gastric cancer
remains a major issue in regions such as Central Asia,
contributing to poor prognosis and high metastasis rates, as
reported in a 2020 study by Kim et al. [26]. Our study, which
showed that a large proportion of patients presented with locally
advanced GC (56%), corroborates this observation. The high
burden of advanced-stage disease in countries with lower socio-
demographic indices (SDI), such as Kazakhstan, underscores the
importance of early detection and timely intervention [27,28].

In line with other studies, our data also support the association
between HER2 overexpression and aggressive tumor behavior.
A study at King Abdulaziz University Hospital, which analyzed
122 GC cases, found that HER2 overexpression occurred in
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13.5% of tumors, but no significant correlation was observed
between HER2 status and clinicopathological parameters [29].
However, other studies have shown a significant association
between HER?2 positivity and increased LNM in gastric cancer.
For instance, patients with HER2-positive GC were more likely
to have distant lymphatic recurrence and para-aortic lymph
node metastasis, highlighting the role of HER2 in promoting
lymphatic spread [30].

Additionally, meta-analyses and radiomic studies have further
supported the relationship between HER2 overexpression
and poor prognosis in gastric cancer. For example, HER2
overexpression correlates with tumor aggressiveness and
microenvironment alterations, and HER2 status has been shown
to be a significant predictor of LNM in undifferentiated early
gastric cancer [31,32]. This is consistent with our study’s
findings, where HER2-positive patients had a higher incidence
of lymph node involvement, particularly in advanced disease
stages.

The findings from our survival analysis are consistent with
recent studies that have reported mixed results regarding the
impact of HER2 overexpression on survival. HER2 expression
is associated with more advanced lymph node involvement in
this cohort; however, no significant association with overall
survival was observed (p=0.58). This lack of significant survival
difference could be attributed to several factors, including the
heterogeneity of gastric cancer, the relatively small sample
size, and the lack of FISH confirmation for 2+ cases. The
small cohort of HER2-positive patients (n = 25), particularly,
may have affected the statistical power of this investigation.
It is possible that the absence of a notable survival difference
stems from inadequate power to detect a true difference (Type
II error), rather than an actual lack of difference between the
groups. These limitations may contribute to classification bias
and affect the generalizability of the results.

The biological mechanism underlying the association between
HER?2 positivity and metastasis is likely related to HER2's role
in activating signaling pathways such as PI3K/Akt and MAPK,
which are known to enhance tumor cell proliferation, survival,



angiogenesis, and invasion. HER2 overexpression may promote
epithelial-mesenchymal transition (EMT), facilitating cancer
cell detachment, migration, and the establishment of secondary
sites like lymph nodes. This molecular insight supports HER2
as not only a therapeutic target but also a biologically plausible
marker of metastatic potential [33,34]. Several studies have
also demonstrated that HER2 overexpression in gastric cancer
is linked to increased tumor angiogenesis, which could further
explain the poor prognosis and high metastasis rates in HER2-
positive patients [35].

In this study, the significant correlation between HER2 status
and lymph node metastasis underscores the potential role of
HER?2 as a prognostic biomarker in gastric cancer. However,
the survival analysis results suggest that HER2 alone may not
be sufficient to predict patient outcomes. This highlights the
need for a more comprehensive approach that integrates HER2
status with other clinicopathological factors, such as tumor size,
differentiation, and lymphovascular invasion, to better predict
patient prognosis.

These findings are consistent with the increasing recognition
of HER2 as an essential biomarker in gastric cancer. HER2-
targeted therapies, such as trastuzumab, have shown promising
results in improving survival in metastatic cases [36,37]. Given
the association between HER2 overexpression and LNM, HER2
testing is crucial for guiding treatment decisions, particularly for
patients with metastatic gastric cancer. The potential for HER2
to serve as both a prognostic and therapeutic marker emphasizes
the importance of incorporating HER2 assessment into routine
clinical practice.

While this study provides valuable insights, it is important
to note its limitations. The modest sample size and single-
center design may limit the generalizability of the findings.
Additionally, the use of IHC alone for HER2 status assessment,
without confirmation by FISH in borderline cases, may introduce
classification bias. Future multicenter studies with larger sample
sizes and more comprehensive HER2 testing, including FISH,
are needed to validate these findings and establish HER2 as a
reliable predictor of LNM and treatment response in gastric
cancer.

Conclusion.

This study highlights the significant association between HER2
overexpression and lymph node metastasis (LNM) in patients
with gastric cancer. While HER2 positivity was correlated
with more advanced disease stages and increased lymph node
involvement, the overall survival analysis did not demonstrate
a significant survival benefit for HER2-positive patients. These
findings suggest that HER2 expression is associated with more
advanced lymph node involvement in this cohort; no significant
association with overall survival was observed. The observed
heterogeneity in HER2 expression and its association with
tumor aggressiveness underline the importance of personalized
treatment approaches, especially in regions with high incidence
rates of gastric cancer, such as Kazakhstan. Furthermore, the
study underscores the need for comprehensive HER?2 testing in
gastric cancer, including the use of advanced techniques like
fluorescence in situ hybridization (FISH) for more accurate
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classification. In this study, “prognostic marker” was refered
to markers that predicted clinical outcomes such as overall
survival, while markers associated only with pathological
features (e.g., nodal stage) was described as “associated with”
or “linked to” those features. Although HER2 overexpression is
linked to poorer prognostic factors such as increased metastasis,
further research with larger sample sizes and multi-center
collaborations is essential to validate these results and establish
standardized protocols for HER2 assessment in clinical practice.
This would ultimately enhance personalized treatment strategies,
particularly in the context of HER2-targeted therapies, which
could improve patient outcomes, especially in metastatic cases.
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