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ABSTRACT
Relevance: Gastric cancer is one of the most common malignant neoplasms and ranks fifth in cancer incidence worldwide. The only 

curative approach to localized gastric cancer is radical surgery with or without prior chemotherapy. But chemotherapy is the main treatment 
method for metastatic or locally advanced gastric cancer. Later stages of gastric cancer are highly resistant to chemotherapy; therefore, there 
is a need for modern treatment approaches. Particular attention is paid to therapy for metastatic/locally advanced gastric cancer.

The study aimed to describe the possibilities of using immune checkpoint inhibitors (ICIs) to treat metastatic or locally advanced gastric 
cancer.

Methods: The data from modern literary sources of recent years were studied using specialized sci-entific search engines: Scopus, 
PubMed, Google Scholar, and Web of Science for the possibility of promising application of various immunotherapeutic approaches in treat-
ing metastatic or locally advanced gastric cancer.

Results: The article describes modern methods of treatment of metastatic or locally advanced SC using ICIs, including PD-1, PD-L1, 
and CTLA-4, demonstrates the mechanisms of immunological surveillance, characteristics of PD-1, PD-L1, CTLA-4, and their significance in 
suppressing the T-cell response. The effectiveness of using ICIs, particularly PD-1, PD-L1, and CTLA-4, has been es-tablished in the first and 
subsequent lines of therapy. 

Conclusion: ICIs are a recent finding in antitumor therapy. Frequent resistance of gastric cancer to chemotherapy urges the use of ICIs to 
treat advanced gastric cancer. 
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Introduction: Gastric cancer (GC) is one of the 
most common malignant neoplasms and ranks fifth in 
the structure of cancer incidence in the world [1]. The 
only curative approach to localized gastric cancer is 
radical surgery with or without prior chemotherapy. 
However, with metastatic or In locally advanced gas-
tric cancer, chemotherapy is the primary treatment 
[2]. According to modern sources and clinical guide-
lines, the use of combined chemotherapy regimens 
increases the objective response rate (ORR) and over-
all survival (OS) compared with monotherapy. At the 
same time, the use of combined chemotherapy regi-
mens does not give significant practical results due to 
their high toxicity. In the later stages of gastric cancer, 
there is high resistance to chemotherapy, so there is a 
need to search for modern treatment approaches. This 
article studies the use of immune checkpoint inhibi-
tors (ICIs) in therapy, in particular, PD-1 (Programmed 
cell death-1), PD-L1 (Programmed death-ligand 1), 
CTLA-4 (Cytotoxic T – lymphocyte-associated protein 

4). Monoclonal antibodies that block PD-1, PD-L1, and 
CTLA-4 are currently the most studied [3]. ICIs can be 
used as monotherapy or as part of combination ther-
apy. This drug therapy has become a breakthrough in 
treating solid tumors, including gastric and colorec-
tal cancer [4]. This review explores the prospects and 
emerging pathways for using immunotherapy to treat 
gastric cancer, especially in its metastatic/locally ad-
vanced forms.

The study aimed to describe the possibilities of us-
ing immune checkpoint inhibitors (ICI) to treat meta-
static or locally advanced SC.

Materials and methods: The data from peer-re-
viewed sources published over the past ten years and in-
dexed in the scientific search engines Scopus, PubMed, 
Scholar, Web of Science, and Google were studied. A total 
of 89 sources, including research articles and NCCN Clin-
ical Guidelines in Oncology (NCCN Guidelines®), were an-
alyzed for study keywords. Of these, 18 sources were in-
cluded in the analysis, which considered the mechanisms 
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of avoidance of protective immune responses by the tu-
mor cell and the use of immunotherapy in treating meta-
static or locally advanced gastric cancer.

Results: 
Immunosurveillance
Every day in the human body, cells are formed with 

signs of tumor cells, which are destroyed by the human 
immune system due to the body’s immunological control 
over tumor cells [5]. Without exception, all tumor cells are 
potentially immunogenic and trigger the mechanisms of 
the immune system to recognize and destroy cancer cells 
[6]. One of these well-known subpopulations is T-killers, 
which can destroy defective body cells. They are also 
called cytotoxic lymphocytes (CD8+T lymphocytes).

 Immunoscape
However, the immune system does not always have 

sufficient influence because the tumor has properties that 
prevent the immune system from recognizing and de-
stroying cancer cells. The mechanism for avoiding immu-
nological surveillance may be the production of several 
co-inhibitory receptors by the cancer cell [4, 7]. For exam-
ple, PD-1 and CTLA-4 receptors bind to tumor cell ligands 
(PD-L1 ligand ) and inhibit T cell activation. Figure 1 shows 
the presence of the PD-1 protein on the surface of T-lym-
phocytes. 

Figure 2 – ICIs’ mechanisms of action [9]

Currently, ICIs provide reliable clinical results in treat-
ing metastatic or locally advanced gastric cancer [10].

Immunotherapy in anti-PD-1/PD-L monotherapy
In the ATTRACTION-2 phase III trial, anti-PD-1 ICIS 

(nivolumab ) was used as monotherapy in patients with 
locally advanced or metastatic gastric cancer after two or 
more lines of chemotherapy. Improved OS compared to 
placebo (median OS 5.26 vs. 4.14 months). The median 
time to progression (TTP) was 1.61 months vs. 1.45 months. 
The ORR was 11.2% vs. 0%; p<0.0001. These results led to 
the approval of nivolumab in Asian countries. The analy-
sis showed that the expression status of PD-L1 on tumor 
cells did not affect the OS of patients with locally advanced 
or metastatic gastric cancer in the phase III ATTRACTION-2 
study. Of the undesirable effects, there was a decrease in 
appetite, diarrhea, and general fatigue [11].

In the KEYNOTE-059 phase II study, three cohorts of 
patients with advanced gastric cancer/CEC were iden-
tified who received three or more lines of chemother-
apy. We want to focus on the first largest cohort of pa-
tients (n=259) who received anti-PD-1 ICI therapy in 
mono mode (pembrolizumab) as the third and subse-
quent lines of therapy. The ORR was 15.5% for patients 
with PD-L1-positive tumors (CPS≥1) and 6.4% for pa-
tients with CPS<1. The median OS was 5.6 months [12].

In the JAVELIN 300 phase III study, an anti-PD-L1 an-
tibody (avelumab) showed no improvement in OS com-
pared with third-line chemotherapy in patients with local-
ly advanced or metastatic gastric cancer [13].

The KEYNOTE-061 phase III randomized trial studied 
the efficacy of an ICI drug (pembrolizumab) compared with 
chemotherapy in patients with metastatic PD-L1 CPS≥1 
with locally advanced or metastatic gastric cancer after 1st 
line chemotherapy. The median OS was 9.1 months when 
using ICI vs. 8.3 months during chemotherapy [14].

Figure 1 – Expression of a transmembrane protein, PD-L1 ligand, 
on tumor cells  [8]

Antitumor effect of ICI immunity in the treatment of sol-
id tumors, including gastric cancer

Monoclonal antibodies that block ligands or recep-
tors of immune checkpoint inhibitors were developed to 
overcome this phenomenon. ICIs inhibit negative T-cell 
co-stimulation, resulting in a T-cell response. Thus, the 
antitumor effect is achieved due to the activation of 
one’s immune system and not through the effect on tu-
mor cells (Figure 2).



LITERATURE REVIEWS

66 Oncology and Radiology of Kazakhstan, №4 (66) 2022

In the ATTRACTION-02 Asian phase III study, the role of 
nivolumab in the treatment of advanced gastric cancer af-
ter two lines of therapy was evaluated in 493 patients, re-
gardless of PD-L1 status. In patients treated with nivolumab 
compared with placebo, the ORR was 11.4%, with an im-
provement in OS (median OS, 5.3 vs. 4.1 months). After one 
year, 26.2% of patients treated with nivolumab were alive 
compared to 10.9% in the placebo group [11]. Based on 
these results, nivolumab was approved as a monotherapy 
in Japan in 2017. In Europe, the approval was rejected since 
the population included only patients from Asian countries.

In the KEYNOTE-012 study (the first trial of an anti-PD-1 
antibody for the treatment of gastric cancer), pembroli-
zumab was used in the second and subsequent lines to 
treat metastatic gastric cancer, with an objective response 
rate of 22%, a median OS of 11.4 months was obtained. [15]. 

Anti-PD-1/PD-L1 antibodies plus chemotherapy
In the KEYNOTE-062 study, chemotherapy in combina-

tion with anti-PD-L1 (pembrolizumab) showed no bene-
fit in terms of OS and TTP in both populations (CPS≥1 and 
CPS≥10). However, the ORR was higher in the pembroli-
zumab plus chemotherapy group (49% vs. 37% for CPS≥1).

 ESMO 2020, ASCO 2021, and ASCO – GI 2022 pre-
sented significant results from CHECKMATE-649, a glob-
al phase III trial of first-line combination immunother-
apy of PD-1 co-inhibitors (nivolumab) and CTLA-4  
(ipilimumab) without chemotherapy and CTLA-4 (ipili-
mumab) in combination with chemotherapy vs. chemo-
therapy alone. The large population of 1581 patients with 
locally advanced gastric cancer (histological type adeno-
carcinoma) included 24% Asians and 76% non-Asians. 
60% of patients treated with chemotherapy (n=955) had 
a PD-L1 CPS ≥ 5. Combination treatment with CTLA-4 (ip-
ilimumab) plus chemotherapy for PD-L1 CPS≥5 provided 
a significant improvement in median OS (14, 4 months vs. 
11.1 months in patients receiving chemotherapy alone). 
The median TTP was 7.7 months vs. 6.0 months. Survival 
rates at 12 months with PD-L1 CPS≥5 were significantly 
higher in the nivolumab plus chemotherapy combination 
group compared to chemotherapy alone (57% vs. 46%). All 
CPS≥5 subgroups improved ORR in response to nivolumab 
plus chemotherapy. The combination of nivolumab plus 
ipilimumab without chemotherapy showed no clear ben-
efit in terms of OS compared with chemotherapy alone.

Based on these results, the Food and Drug Administra-
tion (FDA) and Taiwan food and drug Administration (TFDA) 
have approved nivolumab in combination with chemother-
apy in patients with advanced/metastatic gastric cancer re-
gardless of PD-L1 CPS status in the US and Taiwan, respec-
tively. In Europe, the European Medicines Agency (EMA) has 
approved nivolumab in combination with chemotherapy in 
patients with PD-L1 CPS≥5. These results allow patients with 
advanced or metastatic gastric cancer to access promising, 
effective ICI immune response therapy in a first-line setting.

The ORIENT-16 Asian phase III trial studied a place-
bo-controlled PD-1 inhibitor (sintilimab) in combination 
with chemotherapy (XELOX) in 650 patients with advanced 
gastric adenocarcinoma (61% with PD-L1 CPS≥5). As pre-
sented at ESMO 2021, early results show a survival bene-
fit of combination therapy in all randomized patients com-
pared to chemotherapy plus placebo ( median OS 15.2 vs. 
12.3 months), with longer TTP and higher ORR [16]. This ef-
fect was even more evident in the group of patients with 
PD-L1 CPS≥5 tumors (median OS 18.4 vs. 12.9 months) [16].

The JAVELIN Gastric 300 trial compared avelumab with 
chemotherapy as a third-line treatment in patients with 
advanced gastric cancer. In 371 randomized patients, the 
primary endpoint (improvement in OS: median OS 4.6 vs. 
5.0 months) and the secondary endpoints of OS and ORR 
were not met. However, avelumab was safer than chemo-
therapy [15].

Anti-PD-1 antibody plus anti-CTLA4 antibody
The CheckMate-032 study compared the ORR of 

nivolumab 1 mg/kg plus ipilimumab 3 mg/kg (ORR – 24%) 
with nivolumab 3 mg/kg plus 3 mg/kg . kg of ipilimumab 
(ORR – 12%) [17].

The CheckMate-649 phase III study included a cohort 
treated with nivolumab (1 mg/kg) and ipilimumab (3 mg/
kg) vs. chemotherapy. The combination of nivolumab 
plus ipilimumab did not improve OS compared with che-
motherapy in patients with PD-L1 CPS≥5 (median 11.2 
months vs. 11.6 months). Regardless of PD-L1 expression, 
a combination of nivolumab plus ipilimumab produced a 
median OS of 2.8 months compared with 6.3 months after 
chemotherapy. ORR was lower in the nivolumab plus ipili-
mumab group (27%) compared with chemotherapy (47%) 
for CPS≥5 in all randomized populations.

The ATTRACTION-6 phase III trial is currently underway. 
Study of the combination of nivolumab (1 mg/kg) with ip-
ilimumab and chemotherapy vs. chemotherapy. The study 
is being conducted in Asian countries.

The negative side of immunotherapy is immune-medi-
ated adverse events, including nephrotoxicity, cardiotox-
icity, gastric toxicity, and damage to lung tissues, skin, and 
endocrine glands [18].

Discussion: Gastric cancer treatment is a complex task 
that requires a multidisciplinary approach for optimal treat-
ment. In particular, special attention is paid to the treatment 
of metastatic/ locally advanced gastric cancer. Immuno-
therapy is a new anticancer treatment that uses antitumor 
antibodies (our article presents the most studied ICIs, such 
as PD-L1 and CTLA-4). Immunotherapy is a rapidly grow-
ing area of research in treating gastric cancer. The approv-
al of ICIs in patients with progressive gastric cancer expands 
the existing treatment options and represents a viable op-
tion for personalized therapy. Many studies continue to as-
sess the possibility of using ICIs to treat locally advanced or 
metastatic gastric cancer. Ongoing phase II and III trials give 
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patients access to immunotherapy in every line of therapy. 
Combination therapy with nivolumab and chemotherapy 
provided a clinically significant improvement in OS as first-
line therapy in all patients with advanced gastric adenocar-
cinoma (CPS≥5). It was approved for use in Europe, the USA, 
Taiwan, and other countries. As a third-line drug, Nivolumab 
prolonged OS compared to a placebo and was approved in 
Japan. In addition, pembrolizumab significantly prolonged 
the duration of a positive response to immunotherapy, 
leading to its approval for patients with PD-L1 CPS≥1 tu-
mor in the United States. Today, the efficacy of different bio-
markers (such as MSI and TMB) is studied in the personalized 
treatment of locally advanced or metastatic gastric cancer.

Conclusion: ICIs are the main valuable recent success in 
anticancer therapy. Their use has led to significant results 
in treating tumor diseases and improved patient progno-
sis. ICIs are the preferred option for gastric cancer, which is 
often resistant to chemotherapy. ICIs are included in vari-
ous gastric cancer treatment regimens currently studied in 
many clinical trials. Other promising biomarkers, such as MSI 
and tumor mutation load, have been isolated in addition to 
PD-L1 expression. Searching for different biomarkers of ICI 
efficacy is required to achieve better treatment outcomes.
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АҢДАТПА

ЖЕРГІЛІКТІ ТАРАЛҒАН ЖӘНЕ МЕТАСТАЗДЫҚ АСҚАЗАН ОБЫРЫН  
ЕМДЕУДЕ БАҚЫЛАУ НҮКТЕСІ ИНГИБИТОРЛАРЫН ҚОЛДАНУ:  

ӘДЕБИЕТТЕРГЕ ШОЛУ
М.С. Дмитренко1, К.К. Смагулова1,2, Р.З. Абдрахманов1,2, Р.К. Раскалиев1, И.Т. Туркпенова1, Э.П. Медетбекова1,  
С.Н. Калдарбеков1, А.О. Қуаныш1, Ж.С. Кенжебаева1, Д.У. Шаяхметова2, А.Ж. Жиенбаева1, А.К. Джакипбаева2
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Өзектілігі: Асқазанның қатерлі ісігі (ГК) ең көп таралған қатерлі ісіктердің бірі болып табылады және әлемде қатерлі ісік ауру-
ларының арасында бесінші орында. Асқазанның оқшауланған қатерлі ісігін емдеудің жалғыз әдісі – алдын ала химиотерапиямен немесе 
радикалды хирургия. Бірақ, метастаздық немесе жергілікті дамыған асқазан обырында химиотерапия негізгі ем болып табылады. 
Асқазан қатерлі ісігінің соңғы сатыларында химиотерапияға төзімділігі жоғары, сондықтан заманауи емдеу тәсілдерін іздеу қажет. 
Асқазанның метастаздық/жергілікті асқынған обырын емдеуге ерекше көңіл бөлінеді. 

Зерттеудің мақсаты метастаздық немесе жергілікті асқынған асқазан обырын емдеу үшін иммундық бақылау нүктелерінің инги-
биторларын (БНИ) пайдалану мүмкіндіктерін сипаттау болып табылады.
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АННОТАЦИЯ

ПРИМЕНЕНИЕ ИНГИБИТОРОВ КОНТРОЛЬНЫХ ТОЧЕК В ЛЕЧЕНИИ 
МЕСТНОРАСПРОСТРАНЕННОГО И МЕТАСТАТИЧЕСКОГО РАКА ЖЕЛУДКА:  

ОБЗОР ЛИТЕРАТУРЫ
М.С. Дмитренко1, К.К. Смагулова1,2, Р.З. Абдрахманов1,2, Р.К. Раскалиев1, И.Т. Туркпенова1, Э.П. Медетбекова1,  
С.Н. Калдарбеков1, А.О. Қуаныш1, Ж.С.Кенжебаева1, Д.У. Шаяхметова2, А.Ж. Жиенбаева1, А.К. Джакипбаева2

1АО «Казахский научно-исследовательский институт онкологии и радиологии», Алматы, Республика Казахстан; 
2НАО «Казахский Национальный медицинский университет им. С.Д. Асфендиярова», Алматы, Республика Казахстан

Актуальность: Рак желудка (РЖ) является одним из самых распространенных злокачественных новообразований и занимает пятое 
место в структуре онкозаболеваемости в мире. Единственным лечебным подходом к локализованному РЖ является радикальная операция с 
предшествующей химиотерапией или без нее. Но при метастатическом или местнораспространенном РЖ химиотерапия является основным 
методом лечения. На поздних стадиях РЖ наблюдается высокая резистентность к химиотерапии, в связи с чем существует необходимость 
поиска современных подходов лечения. Особое внимание уделяется терапии при метастатическом/местнораспространенном РЖ.

Цель исследования – описать возможности применения ингибиторов контрольных точек иммунитета (ИКТ) для лечения метаста-
тического или местнораспространенного РЖ.

Методы: Были изучены данные современных литературных источников последних лет с использованием специализированных науч-
ных поисковых систем: Scopus, PubMed, Google Scholar, Web of science, для возможности перспективного применения различных подхо-
дов иммунотерапии в лечении метастатического или местнораспространенного РЖ.

Результаты: В статье описаны современные методы лечения метастатического или местнораспространенного РЖ с использова-
нием ИКТ, включая PD-1, PD-L1, CTLA-4, продемонстрированы механизмы иммунологического надзора, характеристики PD-1, PD-L1, 
CTLA-4 и их значение в супрессии Т-клеточного ответа. Установлена эффективность применения ИКТ, в частности PD-1, PD-L1, CTLA-4,  
как в первой, так и последующих линиях терапии. 

Заключение: ИКТ являются находкой последних лет в противоопухолевой терапии. В результате частой резистентности РЖ к 
химиотерапии, целесообразно использовать ИКТ в терапии РЖ поздних стадий. 

Ключевые слова: Иммунотерапия метастатического или местнораспространенного РЖ, ингибиторы контрольных точек (ИКТ), 
PD-1, PD-L1, CTLA-4, механизмы иммунного ответа.

Әдіс-тәсілдері: арнайы ғылыми іздеу жүйелері арқылы, соңғы жылдардағы заманауи әдебиет дереккөздері бойынша зерттелді: 
Scopus, PubMed, Google Scholar, Web of science, метастаздық немесе жергілікті асқынған асқазан обырын емдеуде иммунотерапияның 
әртүрлі тәсілдерін ұтымды қолдану мүмкіндігі үшін.

Нәтижелер: Мақалада метастаздық немесе жергілікті асқынған асқазан обырын АКТ көмегімен емдеудің заманауи әдістері си-
патталған, соның ішінде PD-1, PD-L1, CTLA-4, иммунологиялық қадағалау механизмдері, PD-1, PD-L1, CTLA- 4 сипаттамалары көрсе-
тілген және олардың Т-жасушасының супрессиясына жауабының маңыздылығы. БНИ-ды қолданудың тиімділігі, атап айтқанда, PD-1, 
PD-L1, CTLA-4, терапияның бірінші және кейінгі бағыттарында да белгіленді.

Қорытынды: БНИ ісікке қарсы терапиядағы соңғы жылдары ашылған жаңалық. Асқазан қатерлі ісігінің химиотерапияға жиі 
төзімділігі нәтижесінде, БНИ-ды асқазанның кеш сатысындағы қатерлі ісігін емдеуде қолданған жөн.

Түйінді сөздер: Метастатикалық немесе жергілікті асқынған асқазан қатерлі ісігінің иммунотерапиясы, бақылау нүктесі ингиби-
торлары (CPT), PD-1, PD-L1, CTLA-4, иммундық жауап механизмдері.
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