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ABSTRACT

Relevance: Lung cancer remains one of the leading causes of cancer mortality worldwide. Accord-ing to WHO, more than 2.2
million new cases are detected annually, and the mortality rate exceeds 1.8 million. Despite advances in diagnostics and treatment, the
prognosis for non-small cell lung cancer (NSCLC), especially in the late stages, remains unfavorable. Molecular genetic biomarkers
play a significant role in improving diagnostics and choosing therapy. Bcl-2 and HER?2 proteins, in-volved in regulating apoptosis
and proliferation, may be associated with the aggressive course of NSCLC and resistance to therapy. Their study is relevant for the
development of a personalized ap-proach to the treatment of this disease.

The study aimed to assess the biological and clinical significance of HER2 and Bcl-2 alterations in non-small cell lung cancer and
to analyze their impact on disease prognosis and the effectiveness of various therapeutic strategies.

Methods: The search for electronic medical sources was conducted in the PubMed, Web of Science, and Google Scholar databases
using the keywords: “biomarkers,” “non-small cell lung cancer,” “di-agnosis,” “prognosis,” and “survival.” The review included full-
text articles in Russian and English, published over the past five years and available in open access, devoted to the role of biomarkers
in lung cancer early detection and prognosis.

Results: The expression of Bcl-2 and HER?2 plays a significant role in the pathogenesis of NSCLC. Bcl-2, a key regulator of
apoptosis, is detected in 30-50% of patients and may be associated with tumor aggressiveness and improved survival, depending on
histological subtype and disease stage. HER?2 alterations are found in 1-30% of cases, more commonly in adenocarcinomas among
non-smoking women, and are associated with poor prognosis and therapy resistance. Targeted therapies like venetoclax and HER2

inhibitors (trastuzumab deruxtecan, pyrotinib) improve progression-free survival.

Conclusion: Bcl-2 and HER?2 are promising biomarkers and therapeutic targets in NSCLC. Their study supports personalized
treatment and should be integrated into clinical practice to improve out-comes.
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Introduction: Lung cancer (LC) is the leading malig-
nant neoplasm in terms of morbidity and mortality world-
wide [1].

According to the Global Cancer Observatory (GLO-
BOCAN 2022), lung cancer in Kazakhstan still ranks first
among malignant neoplasmsin men and is among the five
most common in women. The standardized incidence rate
is 20.4 per 100,000 population, and the proportion of lung
cancer among all cancers in the country is about 9.7%.
These findings highlight the continuing high burden of
the disease and the need for further improvement of early
diagnostics and personalized treatment [2].

Oncological diseases remain one of the priority medical
and social health problems of the Republic of Kazakhstan,
having a significant impact on the overall mortality rate
and life expectancy of the population. In the structure of
malignant neoplasms, lung cancer is of particular epidemi-
ological importance, which is characterized by high prev-
alence and marked mortality. A significant contribution of

this disease to the overall cancer mortality is due mainly to
the latent clinical course in the early stages, which compli-
cates timely diagnosis, as well as an unfavorable prognosis,
especially when detected at late stages [3].

Recent studies have shown that, in addition to extrin-
sic carcinogens, ethnicity and genetic predisposition (as-
sociated with mutations in known genes associated with a
high or moderate risk of cancer) can significantly affect the
risk of developing LC and its molecular profile [4].

As part of a global analysis conducted by F. Islami et
al., trends in lung cancer mortality by major morphological
forms in 48 countries over the past decades were studied.
The results of the study demonstrated significant changes
in the structure of LC histological types. The authors not-
ed that in most countries of the world, including high- and
middle-income countries, there is a steady trend towards
an increase in the proportion of non-small cell lung cancer
(NSCLQ), especially adenocarcinoma. The study highlights
that adenocarcinoma has become the predominant histo-
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logical type of lung cancer among both men and wom-
en, in virtually all countries involved in the analysis. In ad-
dition, F. Islami et al. focused on the fact that despite the
general trend towards a decline of overall mortality from
lung cancer in several countries, the proportion of lethal
outcomes due to adenocarcinoma continues to be high.
This is due to the difficulties of early diagnosis of this histo-
logical type, the tendency to metastasis in the early stages,
and the variability of the molecular characteristics of tu-
mors, which determines the relevance of further research
in the field of molecular genetic profiling and the devel-
opment of personalized approaches to NSCLC therapy [5].

According to R.L. Siegel et al., NSCLC accounts for
about 81% of all lung cancer cases in the United States, re-
maining the most common form of the disease [1].

According to GLOBOCAN 2022, lung cancer has the
highest mortality rate among all malignant tumors. Non-
small cell lung cancer (NSCLC) accounts for about 82-85%
of all lung cancer cases in all regions of the world, with a
remaining upward trend of adenocarcinoma, especial-
ly among women and never-smokers. In the NSCLC struc-
ture, the major share is occupied by adenocarcinoma,
which has been the leading subtype for more than 10
years. This is due to a change of smoking style (switching
to filter cigarettes) and an elevation of the proportion of
cases among non-smokers [2].

The choice of NSCLC as a study object is due to its high
prevalence, prognostic and biological diversity, as well as
the possibility of molecular profiling necessary for the de-
velopment of personalized approaches to therapy. In the
context where late diagnosis and resistance to treatment
remain the key problems, the emphasis on the NSCLC
study allows identifying new biomarkers and approaches
to risk stratification, which is a critical task of modern on-
cology.

With the development of molecular medicine and the
creation of drugs targeting specific molecular targets, the
treatment of non-small cell lung cancer (NSCLC) has be-
come personalized in recent years. It focuses on molecu-
lar aspects of the disease pathogenesis.

As of today, personalized targeted therapy based on
molecular tumor profiling is actively used in the treatment
of NSCLC, especially in patients with mutations in the epi-
dermal growth factor (EGFR) gene and rearrangements of
the anaplastic lymphoma kinase (ALK) gene. According to
D.R. Camidge et al., the introduction of tyrosine kinase in-
hibitors EGFR and ALK significantly improved survival and
disease control in these patient groups. Concurrently, de-
spite the success of targeted therapy, the prognosis of
most patients with NSCLC remains unfavorable due to the
high rate of late diagnostics and a limited number of avail-
able molecular targets [6].

One of the promising prognostic and potential thera-
peutic biomarkers is the Bcl-2 protein, an anti-apoptotic
regulator, that plays a key role in the mechanisms of cel-

lular survival. As noted by T. Miyashita et al. [7] and J. Ni et
al. [8], overexpression of Bcl-2 is associated with tumor cell
resistance to apoptosis, decreased chemotherapy efficacy,
and poor prognosis in patients with NSCLC. The identifi-
cation of such molecular markers and their further study
opens up prospects for the development of new thera-
peutic strategies in the treatment of that pathology.

Human Epidermal Growth Factor Receptor 2 (HER2) is a
transmembrane receptor protein in the epidermal growth
factor receptor family that plays an important role in car-
cinogenesis. It was initially investigated as a key biomark-
er for breast cancer, but in recent years, scientists have fo-
cused on its significance in NSCLC [9]. HER2 mutations and
amplifications are detected in approximately 2-4% of pa-
tients with lung adenocarcinoma, which makes it a promis-
ing target for targeted therapy [10]. Recent clinical studies
have shown the efficacy of HER2 inhibitors such as tras-
tuzumab deruxtecan in treating patients with HER2-pos-
itive NSCLC, opening up new opportunities for personal-
ized therapies [11].

The study of the role of Bcl-2 and HER2 as biomarkers of
lung cancer is an important direction of modern oncology.
This allows not only a better understanding of tumor biol-
ogy, but also the development of personalized approach-
es to patient treatment, by improving its effectiveness.
This review is devoted to the analysis of the role of Bcl-2
and HER2 in the pathogenesis, diagnosis, and prognosis of
lung cancer, as well as their possible use in personalized
therapy of patients.

The study aimed to assess the biological and clinical
significance of HER2 and Bcl-2 alterations in non-small cell
lung cancer and to analyze their impact on disease prog-
nosis and the effectiveness of various therapeutic strate-
gies.

Materials and methods: An electronic search of the
medical literature using the PubMed, Web of Science,
and Google Scholar databases was conducted within this
study. The search was carried out by the following key-
words: “biomarkers”, “lung cancer”, “lung cancer diag-
nosis”, “lung cancer prognosis “, “survival”. A total of 252
sources were found; the review involved 27 full-text pub-
lications in English and Russian, published over the past 5
years, available in the public domain, and devoted to the
study of the role of biomarkers in the early diagnosis and
prognosis of lung cancer.

Results: The HER2 and Bcl-2 alterations occur in a sig-
nificant proportion of patients with NSCLC, affecting the
tumor aggressiveness, its resistance to standard therapy,
and disease prognosis.

The discovery of the BCL2 gene in 1984-1985 as an
oncogene involved in the specific translocation t(14; 18)
(932; g21) in follicular B-cell ymphomas has become one
of the key events in molecular oncology [7]. This was the
first time that an oncogene was associated not with in-
creased proliferation, but with dysregulation of apop-
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tosis - a physiological process of controlled cell death
[12]. Later, this discovery was confirmed by the identifi-
cation of the homologous anti-apoptotic gene ced-9 in
the nematode Caenorhabditis elegans, which proved the
universality of apoptosis mechanisms in eukaryotes [13].
Modern studies have confirmed that the Bcl-2 protein is
localized predominantly in the outer membrane of mi-
tochondria, playing a central role in controlling the mi-
tochondrial-dependent apoptosis pathway through the
regulation of pro- and anti-apoptotic members of the
Bcl-2 family [14]. This became the basis for the concept
of apoptosis as the most important mechanism for main-
taining tissue homeostasis and the target of antitumor
therapy, which is reflected in the drug development, for
example, the Bcl-2 inhibitor Venetoclax, which is active-
ly used in the treatment of hematological and some sol-
id tumors [15].

Bcl-2 is a key anti-apoptotic protein that regulates the
survival of tumor cells. In NSCLC, Bcl-2 expression occurs
in 30-50% of patients, especially in adenocarcinomas. In
small cell lung cancer, Bcl-2 levels are elevated in 75-90%
of cases. High expression of Bcl-2 in SCCL is associated with
resistance to chemotherapy and a more aggressive course
of the disease. In NSCLC, Bcl-2 may be a marker of a better
prognosis because it correlates with a less aggressive phe-
notype [16].

The HER2 amplification is detected in 2-4% of patients
with lung adenocarcinoma. HER2 mutations are more com-
mon in non-smoking patients and women, and HER2 mu-
tations (insertions in exon 20) are detected by next-gener-
ation sequencing (NGS) [17].

HER2-positive NSCLC is characterized by a more ag-
gressive course and rapid progression. Patients with
HER2 mutations show worse survival in the absence of
targeted therapy [18]. Bcl-2 inhibitors, such as Veneto-
clax, have shown promising results in the treatment of
some forms of lung cancer. The combination of Bcl-2 in-
hibitors with chemotherapy may increase the sensitivity
of the tumor to treatment [19]. HER2 inhibitors (Afatin-
ib, Trastuzumab, Trastuzumab deruxthecan) significant-
ly improve the prognosis of patients with HER2-positive
lung cancer. Trastuzumab deruxtecan showed an im-
provement of progression-free survival for 9.3 months in
HER2-positive patients [20]. Analysis of the expression of
Bcl-2 and HER2 proteins in NSCLC revealed their signifi-
cant role in the progression of the tumor process and re-
sponse to therapy.

According to N.F. Underwood et al., HER2 changes oc-
cur in 7-27% of cases of de novo NSCLC and are a mecha-
nism of resistance in 10% of mutated EGFR-NSCLC cases.
The most common mutation is the insertion of HER2 exon
20, which leads to increased activity of the PI3K/Akt and
MEK/ERK signaling pathways, which promotes oncogene-
sis and disease progression. The studies show that patients
with HER2 amplification and overexpression demonstrate

lower progression-free survival and overall survival, com-
pared to HER2-negative patients [21].

E. Loeffler et al. note that HER2 is a receptor tyrosine ki-
nase of the EGFR/ErbB family, and its disorders can occur
in the form of gene mutation, gene amplification, protein
overexpression, and hyperphosphorylation.

HER2 abnormalities contribute to abnormal prolifera-
tion, angiogenesis, mesenchymal tumor properties, and
immune response evasion, making HER2 a significant tar-
get for targeted therapy. HER2 mutations occur in 1-4%
of patients with NSCLC, HER2 amplification in 2-5%, and
overexpression in 2-30% of patients. HER2 mutations are
more common in women, non-smoking patients, and in
adenocarcinoma. High HER2 expression is associated with
a worse prognosis and lower efficacy of standard chemo-
therapy and immunotherapy [22].

M. Miladinovi¢ et al. found that HER2 was overex-
pressed in 7.4% of patients with lung adenocarcinoma
when using HercepTest, and in 2.7% of patients when test-
ing with the 4B5 antibody. In 90.9% of cases, a correlation
was found between high HER2 expression and amplifica-
tion of the HER2 gene, which confirms its importance as a
molecular target [23].

In a study of W. Chen et al., HER2 mutations were more
common in younger patients and non-smokers. Such tu-
mors tend to show slower growth, compared to wild-type
HER2 [24].

Discussion: The data obtained confirm the importance
of HER2 and Bcl-2 molecular alterations in the pathogen-
esis and clinical course of non-small cell lung cancer (NS-
CLC). Both targets are involved in the regulation of key pro-
cesses of tumor growth and apoptosis, determining the
aggressiveness of the tumor, its sensitivity to treatment,
and the disease prognosis.

The Bcl-2, being an important anti-apoptotic protein,
affects the survival of tumor cells by suppressing the mi-
tochondrial-mediated pathway of apoptosis. Bcl-2 overex-
pression is most frequent in small cell lung cancer, where
it reaches 75-90%, while in NSCLC, it occurs in 30-50% of
cases. However, the role of Bcl-2 in NSCLC remains contro-
versial: on the one hand, high protein expression is associ-
ated with resistance to chemotherapy, on the other hand,
it can serve as a marker of a less aggressive tumor pheno-
type. This highlights the need for further research to clari-
fy the prognostic and predictive value of Bcl-2 in different
histological subtypes of NSCLC, as well as to optimize the
use of Bcl-2 inhibitors as part of combination regimens of
therapy.

HER2, in turn, is a receptor tyrosine kinase of the EGFR/
ErbB family, the alterations of which include mutations,
amplification, and overexpression. HER2 mutations oc-
cur in 1% to 4% of patients with NSCLC, mainly in wom-
en, non-smokers, and patients with adenocarcinoma. The
most common option is insertion in exon 20, resulting in
activation of the PI3K/Akt and MEK/ERK signaling path-
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ways and promoting tumor progression. HER2 amplifi-
cation and overexpression also demonstrate an associa-
tion with poor prognosis and reduced efficacy of standard
chemotherapy and immunotherapy. At the same time, the
presence of HER2 alterations predetermines the possibil-
ity of prescribing targeted drugs such as Afatinib, Trastu-
zumab, and Trastuzumab deruxtecan, the use of which has
already demonstrated improvement in progression-free
survival and overall survival of patients with HER2-positive
NSCLC.

Of particular interest are the data on the relationship
between HER2 amplification and overexpression of its
protein, which emphasizes the need for a comprehensive
assessment of these parameters to optimize the choice
of therapy. In addition, HER2 alterations play the role not
only in primary oncogenesis, but also as a mechanism of
acquired resistance in patients with EGFR-mutated NSCLC,
which is important for the subsequent selection of thera-
py after disease progression.

Accordingly, HER2 and Bcl-2 are topical biomarkers and
therapeutic targets in the treatment of NSCLC. Their study
allows not only to enhance the understanding of the mo-
lecular basis of the tumor process, but also to justify the
feasibility of personalized treatment selection, including
targeted therapy and combined regimens. Further mul-
ticenter studies with enrollment of large patient cohorts
and standardized diagnostic methods are needed to re-
fine the prognostic value of these biomarkers and opti-
mize the treatment approaches.

Conclusion: The findings highlight the important role
of HER2 and Bcl-2 molecular alterations in the pathogen-
esis, prognosis, and individualization of therapy for non-
small cell lung cancer. These biomarkers have a significant
impact on tumor biological behavior, sensitivity to thera-
py, and patient survival. Expression of Bcl-2 shows a dual
role: in NSCLC, it may be associated with a less aggressive
course, while in small cell lung cancer, it correlates with re-
sistance to chemotherapy. Taking into account the above,
the inclusion of HER2 and Bcl-2 assays in the algorithm of
molecular tumor profiling seems appropriate and can con-
tribute to more accurate stratification of patients, optimi-
zation of treatment tactics, and increased effectiveness
of personalized treatment in NSCLC. Further studies are
needed to validate these markers in routine clinical prac-
tice and develop the combined therapeutic strategies.

References:

1. Siegel R.L., Miller K.D., Wagle N.S., Jemal A. Cancer statistics //
Cancer J. Clin. - 2023.-Vol. 73(1). - P. 17-48. https.//doi.org/10.3322
caac.21763

2.5ung H., Ferlay J., Laversanne M., Soerjomataram I., Jemal A.,
Bray F. Global cancer statistics 2022: Estimates of cancer incidence
and mortality worldwide for 36 cancers in 185 countries // CA Cancer
J Clin. - 2024. - Vol. 74(2). — P.107-133. https.//doi.org/10.3322/

5 oktyabrya 2023 goda N° 874 [On approval of the Comprehensive
Plan to Combat Cancer in the Republic of Kazakhstan for 2023-
2027. Resolution of the Government of the Republic of Kazakhstan
dated October 5, 2023, No. 874 (in Russ.)] // Adilet.zan.kz. 15.05.2025.
https://adilet.zan.kz/rus/docs/P2300000874

4. Belleau A., Deschénes A., Chambwe N., David A., Alexander K.
Correction: genetic ancestry inference from cancer-derived molecular
data across genomic and transcriptomic platforms // Cancer Res. -
2023. - Vol. 83(2). - P. 347-358. https://doi.org/10.1158/0008-5472.
CAN-22-3926

5. Islami F., Sung H., Ferlay J., Bray F., Jemal A. Global trends
in lung cancer mortality by histologic type // JAMA Oncology.
- 2021. - Vol.7(9). - P. 1318-1328. https://doi.org/10.1001/
jamaoncol.2021.2016

6. Camidge DR, Kim HR, Ahn MJ, Yang JC, Han JY, Hochmair MJ,
Lee DH, Gridelli C, Delmonte A, Garcia Campelo R, Spigel DR, Reckamp
KL, Zhou C, Chiappori AA, Orlov S, Morcos PN, Chand VK, Zhou L,
Johnson TW, Shaw AT. Brigatinib versus crizotinib in advanced ALK-
positive non-small-cell lung cancer: updated overall survival and
exploratory analysis of progression-free survival in ALTA // J. Thorac.
Oncol. - 2022. - Vol. 17(1). = P. 89-101. https://doi.org/10.1016/j.
jtho.2021.07.022.

7. Miyashita T., Tajiri M., Tagawa T. Bcl-2 family proteins in lung
cancer: biomarkers and therapeutic targets // Int. J. Mol. Sci. - 2023. -
Vol. 24(5). - P. 4412. https://doi.org/10.3390/ijms24054412

8. NiJ, Chen X, Lu Y, Li H, Xie L, Zhang X. Prognostic value of Bcl-
2 expression in non-small cell lung cancer: a meta-analysis // Pathol
Res Pract. - 2022. - Vol. 234. - P. 153904. https://doi.org/10.1016/j.
prp.2022.153904

9. Perrera C., Li X. Emerging role of HER2-targeted therapies in
non-small cell lung cancer // J. Thor. Oncol. - 2022. - Vol. 17(8). - P.
1023-1037. https://doi.org/10.1016/].jth0.2022.04.007

10. Mazieres J., Peters S., Lepage B., Cortot A. B., Barlesi F., Beau-
Faller M., Blons, H. HER2 alterations in non-small cell lung cancer:
Therapeutic implications // J. Clin. Oncol. - 2023. — Vol. 41(3). - P.
453-464. https://doi.org/10.1200/JC0.22.01357

11. Paik P. K., Felip E., Veillon R., Sakai H., Cortot A. B., Garassino
M. C., Jdnne P. A. Trastuzumab deruxtecan in HER2-mutant non-
small-cell lung cancer // New Engl. J. Med. — 2022. - Vol. 386(3). - P.
241-251. https://doi.org/10.1056/NEJMoa2112431

12. Delbridge A.R.D., Huang D.C.S., Strasser A. The BCL-2 protein
family, BH3-mimetics and cancer therapy // Cell Death Differ. - 2022.
- Vol. 29(5). - P. 1103-1114._https.//doi.org/10.1038/541418-022-
00957-3

13. Haimovitz-Friedman A., Fuks Z., Kolesnick R. Apoptosis: a link
between DNA damage, p53 and cancer // FEBS J. - 2023.- Vol. 290(2).
- P.337-350. https://doi.org/10.1111/febs.16325

14. Kale J., Leber A., Johnstone R., Huang D.C.S. BCL-2 family
proteins: changing partners in the dance towards death // Cell
Death Differ. — 2024. - Vol. 31(1). - P. 13-30. https://doi.org/10.1038,
$41418-023-01164-8

15. Souers A.J., ElImore S.W., Frye R.A., Leverson A.J. Venetoclax:
BCL-2 inhibition as a therapeutic strategy in hematologic
malignancies // Nat Rev Clin Oncol. - 2023. - Vol. 20(6). - P. 335-352.
https://doi.org/10.1038/541571-023-00757-y

16.Qian S., Wei Zh., Yang W., Huang J., Yang W., Wang J. The role
of BCL-2 family proteins in regulating apoptosis and cancer therapy
// Front. Oncol. - 2022. - Vol. 12. - P. 389 https.//doi.org/10.3389/
fonc.2022.985363

17. Mazieres J., Peters S. HER2 alterations in lung
cancer:  Epidemiology and targeted therapy approaches
// Nat. Rev. Clin. Oncol. — 2023. — Vol. 20(5). — P. 290-308.
https://doi.org/10.1038/541571-023-00772-4

18. Li BT, Michelini A., Misale S., Yang S.R., Fiala M.A., Owonikoko
T.K,, Camidge D.R., Sequist L.V., Piotrowska Z. Targeting HER2 in
non-small cell lung cancer: Advances and challenges // J. Clin.
Oncol. - 2022. - Vol. 40(6). — P. 586-595. https://ascopubs.org/doi/
full/10.1200/JC0.21.01234

caac.21820

3. Ob utverzhdenii Kompleksnogo plana po bor'be s
onkologicheskimi zabolevaniyami v Respublike Kazaxstan na 2023
- 2027 gody. Postanovlenie Pravitel’stva Respubliki Kazaxstan ot

19. Baell J.B., Huang D.C., Roberts A.W. Targeting Bcl-
2 in lung cancer: Recent advances and future directions
// Nat. Rev. Cancer. - 2023. - Vol. 23(4). - P. 250-268.
https://www.nature.com/articles/s41568-023-00512-6

Oncology and Radiology of Kazakhstan, Ne2 (76) 2025 91



LITERATURE REVIEWS

) KazIOR

KAZAKH INSTITUTE OF ONCOLOGY AND RADIOLOGY

20. Takahashi Y., Sugio K., Ochi N., Araki Y., Okamoto T,
Yamamoto H., Saeki H. HER2-targeted therapy in NSCLC: Systematic
review and meta-analysis // Oncologist. - 2021. — Vol. 26(11). - P.
1893-1908. https://doi.org/10.1002/onco.13897

21.  Underwood N.F., Morales C.M., Bennett C.S. HER2 in Non-
Small Cell Lung Cancer: A Review of Emerging Therapies // Cancers
(Basel) — 2022. - Vol. 14(17). — P. 4155. https://doi.org/10.3390/

Consequences and Interest in Therapeutic Strategies // Life (Basel) —
2023. - Vol. 14(1). - P. 64. https.//doi.org/10.3390/life 14010064

23. Milovanovi¢ M., Vasovic L., Karadzi¢ A. Comparison of Dako
HercepTest and Ventana PATHWAY anti-HER2 (4B5) tests and their
correlation with silver in situ hybridization in lung adenocarcinoma
// Open Med (Wars) - 2021. - Vol. 16(1). — P. 1503-1512. https://doi.
org/10.1515/med-2021-0366

cancers14174155
22. Clainche E.L., Adam J., Diéras V., Deslée G., Pedrero M., Noél

24.ChenW., Pan G., Fang L., Wang E., Li H., Li M. CT texture features
of lung adenocarcinoma with HER2 mutation // BMC Cancer - 2025. -

Vol. 25. - P. 287. https://doi.org/10.1186/512885-025-13686-z

B. HER2 Alterations in Non-Small Cell Lung Cancer: Biologico-Clinical

AHJIATIIA

HER?2 )KOHE BCL-2 AJIBTEPAIIUAJIAPBIHBIH YCAKEMECKACYIIIAJIBI OKIIE
OBBIPBIHJIAFBI BUOJIOTASJIBIK "KOHE KJIMHUKAJIBIK MAHBI3bI, COHJIAN-AK
TEPAIIUAJIBIK SAICTEPAIH INIEPCIIEKTUBAJIAPBI:
9/IEBUETKE IOJIY

A.E. Axaeea', M.A. Aiimmazaméemosa', A.H. Kexcenosa'

«Mapat OcnaHoB aTbiHarsl baTtbic KasakcTtan meauumHa yHusepeuteTi» KeAK, Aktebe, Kasakctan Pecnybnukacs!

Oszexminizi: Oxneniy Kamepii iciei OyKin onemoe Kamepii icik O1IMIHIY dcemeKuii cebenmepiniy 6ipi 6oavin Kana depedi. [ynuedcy3inix
OeHCayblK, cakmay YublMulHblY MOIIMemi OOUbIHWA, JCbLL Catibli Oyn aypyoan 2,2 MUIIUOHHAH ACMAM Jcana dcaz0ail dcomne 1,8 Muiiuon
aoam Kaumeic 601a0bl. JJuacHocmuka meH emoeyoezi dcemicmikmepee Kapamacmat, ycakemecycacyuansl exne oowvipvinviy (YEKOO)
bondcamvl, acipece coHabl KezeHoepinoe, Koaaucwls Ooavin Kaia bepedi. MoneKkynsapavik dcone eeHemukaiblk buomapkepiep OuacHoCmuKaHbol
Jrcakcapmyoa JHeone mepanusiibl Mmayoayoa Maywbl30bl poi amKapaosl. Anonmosoel dcone npoaugepayusnsl pemmeyee Kamvicamoin Bcl-2
gicone HER?2 axywvizoaper YEXKOOazcpeccusmi azvlmbiMeH dcone mepanusaa me3imoiliknen oaiiansicmol 601yol Mymkin. Onapoviy 3epmmeyi
ocbl aypyovl emOeyOiH JHceke KO3KAPACLIH 0aMblmy YuliH 63eKmi 60.16in mabwiiaobl.

3epmmey maxcamul — ycaxemecycacyuanvl okne o0vipbl kesinoe HER2 scone Bcl-2 o3eepicmepiniy 6u0102UANbIK HcOHE KIUHUKATBIK
Manbi30bLIbl2blH 0a2a1ay, COHOAl-aK 0AapObll AypyObiH BOINCAMBIHA JCOHE OPMYPII Mepanesmix cmpameusiapobiy MuiMOiLliciHe dcepi
manoay.

Qoicmepi: byn wonyoa PubMed, Web of Science swcone Google Scholar depexxoprapuvinoa «buomapkepiepy, «ycaKemecicacyuldisl okne
00bIPbLY, «OUACHOCMUKAY, «6ONdCAM», «MIpI KA1y Kabiiemminieiy Kiim co30epi OOUbIHUA MEOUYUHAIK d0ebuemmepee 31eKmpoHObIK i30ey
orcypeizinoi. [llonyoa coyavl Oec Hcwbida HeapusiianaaH, 6Kne 00bipbIHbI epie OUASHOCMUKACHL MEH DOIHCAMbIHOA2bL OuoMAapKepiepOiH poliHe
APHATI2ZAH OPBIC JHCIHE A2BLIUbIH MIN0ePiHde2i MONbIK MOMIHOI MAKALANAD KAMMBLIObL.

Homuocenepi: Bcl-2 ocone HER2 sxcnpeccusicor YE)KOO namozenesinde manwizovl pon amkapaowsl. Anonmoszoviy pemmeyuiici Bel-2
30-50% naykacmapoa aneikmanaosl dxcoume Oyn iCIKmiy mypi MeH CamvlCblHA OAUIAHBICIbL OPUIYMEH 0e, OMID CYPYOiH HaKcapybimeH Oe
baiinanvicmol 60nyel mymxin. HER2-0eei o3eepicmep naykacmapowiy 1-30%-vinoa xeszlecedi, kobinece memexi wexnetimin otiendepoezi
AOEHOKAPYUHOMANAPOA OAUKANA0bl JICOHE KOAAUCHI3 OoadCaMMen opi mepanusea meosimoiniknen Oainanvicmul. Kaszipei Hvlcananv
npenapammap, coHvly iwinoe eHemoxiakc sxcone HER2-uneubumopnapel (mpacmysymab 0epykcmeKkaH, nupomuHub) muimoiniein kepcemin,
PeYuouBCis oMip Cypy y3aKmulebli apmmulpaobl.

Kopvimutnowt: Bcl-2 sicone HER2 3epmmey YEJKOO-Hbiy MONEKYIAPIbLIK MEXAHUSMOEPIH MYCIHY2e JiCoHe emoeyee dHceKeleHOIplleeH
mocinoi damvimyaa MyMKIHOIK myavl3adsl. byn akyviz0ap nepcnekmugmi buomapkepiep x#oHe emoey YuiH HblcaHaiap 60avin maodwliaovl,
COHbIMEN Kamap 01apobl Keulenoi 6azanay emoeyoiyy muiMOILi2iH JHCO2apbLIaAmy HcoHe OOINCAMObL HCAKCAPMY YULTH KIUHUKATBIK NPAKMUKA2d
eHOIpinyi Kepek.

Tyuinoi co30ep: buomapkep, ycakemecacacywanvl exne obuvipel (YEKOO), ouaznocmuka, bonscam, mipi Kany Kabinemminiei.

AHHOTANUA

AJIBTEPAIIMU HER2 U BCL-2 TP HEMEJIKOKJIETOYHOM PAKE JIETKUX:
BUOJIOT'NMYECKOE U KIIMHUYECKOE 3HAYEHUME, IIEPCIIEKTUBBI
TEPAIIEBTUYECKUX METO/1OB:

OB30P JIMTEPATYPbI

A.E. Axaesa', M.A. Aiimmazambemosa', A.H. JKexcenosa'

'HAO «3anagHo-KasaxcTaHckuii MeauumHckui yueepenteT UM, Mapata OcnaHosay, Aktobe, Pecny6nuka KasaxcraH

Axmyanvnocms: Pak neckoeo ocmaemcsi 00HOU U3 8e0YuUXx NPUUUH OHKOI02U4ecKoll cmepmuocmu 8 mupe. Ilo dannvim BO3, eacecoono
sviasusiemcs 6oaee 2,2 MK HOBbIX CLyYaes, d cmMepmuocms npesviuaem 1,8 man. Hecmomps na docmuodicenus 6 ouaznocmuke u jieyenuil,
NPOZHO3 NpU HeMeNKoKIemouHom paxe neckozo (HMPJI), ocobenno Ha no3oHux cmaousx, ocmaémcs nedrazonpusimuoim. CyuecmeeHuyo
POTIb 8 YIyUulleHUU OUACHOCIUKU U 8b1OOpe Mepanuu uzparm MOoieKyIapHo-eeHemuyeckue buomapkepul. beaxu Bel-2 u HER?2, yuacmsyrowue 6
pezysyuy anonmo3sa u npoaugepayuu, moeym ouims cesazanvl ¢ acpeccusnvim mevenuem HMPJI u yemouuusocmoio k mepanuu. Ux uzyuenue
AKMYaibHO OJis PA36UMUSL NePCOHANUZUPOBAHHO20 NOOX00A 8 IeUeHUU OAHHO20 3a00/1e6aAHUSL.

Iens uccnedosanus — oyenums 6uonOUYECKOE U KAUHUYECKOe 3HayeHue usmenenutl HER2 u Bcl-2 npu nemenkokiemouHom pake neekux,
a makaice NPOAHAIUIUPOBAND UX GIUSHUE HA NPOSHO3 3A001€8AHUsL U IPHEKMUBHOCb PATUYHBIX MEPANESMUYECKUX CIPAMeSUil.
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¢

Memoowi: B 0630pe nposedér s1ekmponHblil NOUCK MeOuyuHcKou aumepamypol 6 6azax PubMed, Web of Science u Google Scholar no
KIIOUEBbIM CIOBAM. «OUOMAPKEPbLy, «PAK J1€2K020», «OUASHOCTUKAY, «NPOSHO3», «GbIICUBACMOCMbY. BKulouenvl noinomexcmossle cmamui
HA PYCCKOM U AHSTUNICKOM A3bIKAX, ONYOIUKOBAHHbIE 34 NOCIEOHUE NAMb Jiem U OOCMYNHble 8 OMKPbIMOM O00CmYne, NoCGAUEHHbIE POIU
buomaprepos 8 pannell OUAHOCMUKe U NPOSHO3UPOBAHUU PAKA T1€2KO2O.

Pesynomamur: Dxcnpeccus Bel-2 u HER2 uepaem sadcnyio ponv 6 namozenese HMPJL. Pezynamop anonmosa Bcl-2 eviasnsemcs y 30-
50% nayuenmog u mModicem accoyuupos8amvbCs KaK ¢ aepeccusHOCMbIO ONYXOaU, MAK U ¢ VIYHUEeHHOU 8blJICUBAEMOCMbIO 8 3A8UCUMOCTU ON
noomuna u cmaouu. Anemepayuu HER2 obnapyscusaromes y 1-30% 6onvHbIX, yauje npu a0eHOKAPYUHOMAX Y HEKYPAUSUX HCEHUWUH, U CBA3AHbI
¢ Heb1a2onpusmublM NPO2HO30M U pesucmenmuocmoio k mepanuu. Cospemennvie mapeemuble npenapamul, 6Kka04as éenemoraaxc u HER2-
uHeUOUMOPLL (MPAcmy3ymad 0epyKCmeKan, RUPOMuHub), OeMOHCmMpUpyom 3@hexmusHocms, novluldsl 6e3peyuoUSHYIO 8bIAHCUBACMOCHTb.

Baxnwuenue: Hzyuenue Bel-2 u HER2 cnocobcmeyem nonumanuto Monekyisapuoix mexanuzmos HMPJI u pazeumuio nepcoHaiu3uposanHoix
no0x0006 Kk mepanuu. dmu OeaKu A6a10Mcs NePCnekMuGHLIMU OUOMAPKePaMU U MUWEHAMU OJIS IeHeHUs, d UX KOMNJIEKCHAS OYeHKa OONICHA
ObIMb GHEOPEHA 8 KIUHUYECKYIO NPAKMUKY OJisl ROGbIUEeHUS IDHEKMUBHOCHU Teyenus U YIYYUeHUs NPOSHO3d.

Knioueswie cnosa: buomaprep, nemenxoxiemounulii pak neekoeo (HMPJI), ouaznocmura, npocHo3s, 8blicusaemocs.
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