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ARTICLE HIGHLIGHTS
• Durvalumab added to the fluorouracil, leucovorin, oxaliplatin, and docetaxel 
(FLOT) regimen significantly improves event-free survival and overall survival, 
with pathological complete response, without increased surgical morbidity. 
• The KEYNOTE-585 trial showed improved pathological complete response 
with pembrolizumab but failed to demonstrate overall survival benefit, con-
firming that immunotherapy efficacy is not uniform across agents or unselected 
populations. 
• Preoperative molecular profiling of MSI-H, PD-L1, and HER2 status is now 
the central axis for individualized therapeutic decision-making in resectable gas-
tric adenocarcinoma. 
• Perioperative immunotherapy does not compromise the feasibility of gastrectomy 
with extended second-level lymphadenectomy but requires specific institutional 
expertise to manage immune-related adverse events.

CENTRAL MESSAGE
Gastric cancer continues to represent a significant oncologic burden worldwide, 
ranking fifth in incidence and fourth in mortality. Its high lethality is related to 
the frequent diagnosis at locally advanced stages and its aggressive biological be-
havior, particularly in high-risk regions such as East Asia and Latin America. In 
this context, radical gastrectomy with extended second-level lymphadenectomy 
constitutes the cornerstone of curative-intent treatment, providing adequate lo-
coregional control and precise staging. Incorporating multimodal strategies, such 
as perioperative chemotherapy, has demonstrated improved oncologic outcomes 
compared with surgery alone. The associated immunotherapy based on immune 
checkpoint inhibitors has emerged as a promising strategy.

PERSPECTIVES
The approval of durvalumab in combination with the fluorouracil, leucovorin, 
oxaliplatin, and docetaxel (FLOT) regimen establishes a new perioperative stan-
dard with level I evidence, while the results of KEYNOTE-585 underscore that 
this benefit is neither uniform across agents nor applicable to unselected popula-
tions. Preoperative molecular characterization — particularly the determination 
of MSI-H, PD-L1, and HER2 — ceases to be a staging exercise to become the 
axis upon which the individual therapeutic strategy is constructed: it defines the 
systemic regimen, anticipates the probability of pathological complete response, 
and, in the MSI-H subgroup, opens the possibility of exploring - within the strict 
framework of research protocols - whether gastrectomy is necessary when treat-
ment response is complete.
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ICI: Immune Checkpoint Inhibitors; CT: Computed tomography; irAEs: Immune-related adverse events.
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ABSTRACT
Background: Gastric cancer ranks fifth in global cancer incidence and fourth in mortality. In patients with gastric adenocarcinoma, perioperative 
chemotherapy with fluorouracil, leucovorin, oxaliplatin, and docetaxel, the FLOT regimen, constitutes the current therapeutic standard. Incorporating 
immune checkpoint inhibitors into perioperative schemes has emerged as a promising strategy, although its clinical and surgical impact requires critical 
appraisal in light of current evidence. 
Aims: To critically analyze contemporary scientific evidence on incorporating perioperative immunotherapy into resectable gastric adenocarcinoma 
management, evaluating its impact on oncologic outcomes, perioperative safety, and its role within current therapeutic algorithms. Methods: A critical 
narrative review through systematic searches in PubMed/MEDLINE, Embase, and Cochrane Library using relevant terms of the Medical Subject 
Headings (MeSH) thesaurus. Results: The MATTERHORN trial demonstrated that the addition of durvalumab to FLOT significantly improves 
event-free survival (hazard ratio 0.71; 95%CI 0.58–0.86; p<0.001) and overall survival (hazard ratio 0.78; 95%CI 0.63–0.96; p=0.021), with a 
pathological complete response rate of 19.2% versus 7.2%, without increased surgical morbidity or mortality. The KEYNOTE-585 trial demonstrated 
improved pathological complete response with pembrolizumab, without significant overall survival benefit. Microsatellite instability-high, human 
epidermal growth factor receptor 2, and programmed death ligand 1 biomarkers are key determinants in therapeutic selection. Perioperative immune-
related adverse events require specific surveillance. Conclusions: Adding durvalumab to FLOT establishes a new perioperative standard with level 
I evidence. Preoperative molecular characterization is key to decision-making. Integrating immunotherapy does not compromise the feasibility of 
gastrectomy with extended second-level lymphadenectomy, but requires specific expertise to manage immune-related toxicities.
Headings: Stomach neoplasms. Immunotherapy. Perioperative period. Immune checkpoint inhibitors. Gastrectomy.

RESUMO
Racional: O câncer gástrico representa a quinta neoplasia em incidência mundial e a quarta em mortalidade. Em pacientes com adenocarcinoma 
gástrico, a quimioterapia perioperatória com o esquema FLOT constitui o padrão terapêutico vigente. A incorporação de inibidores de pontos de 
controle imunológico ao esquema perioperatório emergiu como estratégia promissora, embora seu impacto clínico e cirúrgico exija análise crítica à 
luz da evidência atual. ObjetivoS: Analisar criticamente a evidência científica contemporânea sobre a integração da imunoterapia perioperatória no 
manejo do adenocarcinoma gástrico ressecávei, avaliando seu impacto nos resultados oncológicos, segurança perioperatória e papel nos algoritmos 
terapêuticos atuais. Métodos: Revisão narrativa crítica mediante busca nas bases PubMed/MEDLINE, Embase e Cochrane Library, utilizando termos 
MeSH relevantes. Resultados: O ensaio MATTERHORN demonstrou que a adição de durvalumabe ao FLOT melhora significativamente a sobrevida 
livre de eventos (HR 0,71; IC95% 0,58–0,86; p<0,001) e a sobrevida global (HR 0,78; IC95% 0,63–0,96; p=0,021), com taxa de resposta patológica 
completa de 19,2% versus 7,2%, sem aumento da morbimortalidade cirúrgica. O KEYNOTE-585 demonstrou aumento da resposta patológica 
completa com pembrolizumabe, sem benefício significativo na sobrevida global. Os biomarcadores MSI-H, HER2 e PD-L1 são determinantes na 
seleção terapêutica. Os eventos adversos imunológicos perioperatórios requerem vigilância específica. Conclusões: A combinação durvalumabe mais 
FLOT estabelece um novo padrão perioperatório com nível I de evidência. A caracterização molecular pré-operatória é o eixo central da tomada de 
decisão. A integração da imunoterapia não compromete a viabilidade da gastrectomia com linfadenectomia D2, mas exige competências no manejo das 
toxicidades imunológicas.
Descritores: Neoplasias gástricas. Imunoterapia. Período perioperatório. Inibidores de checkpoint imunológico. Gastrectomia. 
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INTRODUCTION
Gastric cancer continues to represent a significant on-

cologic burden worldwide, ranking fifth in incidence and 
fourth in mortality9. Its high lethality is related to the fre-
quent diagnosis at locally advanced stages and its aggressive 
biological behavior, particularly in high-risk regions such as 
East Asia and Latin America. In this context, radical gastrec-

tomy with extended second-level (D2) lymphadenectomy 
constitutes the cornerstone of curative-intent treatment, 
providing adequate locoregional control and precise staging. 
However, surgery as a single modality proves insufficient in 
locally advanced disease, where systemic recurrence remains 
the leading cause of mortality, reflecting the early dissemi-
nated nature of this neoplasm7,21,49.
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Multimodal strategies substantially transformed resectable 
gastric cancer management. Perioperative chemotherapy has 
demonstrated improved oncologic outcomes compared with 
surgery alone, establishing a paradigm shift in treatment15. 
Subsequently, optimization of chemotherapy regimens, and 
particularly the introduction of the FLOT (fluorouracil, leu-
covorin, oxaliplatin, and docetaxel) regimen, consolidated 
this approach as the contemporary standard, improving sur-
vival and complete resection rates2. However, despite these 
advances, a significant proportion of patients continues to 
develop tumor recurrence, highlighting the limitations of 
conventional chemotherapy and the need for more targeted 
therapeutic strategies29,36.

In parallel, advances in molecular characterization have en-
abled the identification of tumor subtypes with relevant prog-
nostic and predictive implications. Human epidermal growth 
factor receptor 2 (HER2) amplification has demonstrated clin-
ical value for selecting targeted therapies5, while microsatellite 
instability-high (MSI-H) is associated with better prognosis 
and a differential response to chemotherapy, supporting the 
development of more personalized therapeutic approaches42,56. 
These findings have redefined decision-making, in which tu-
mor biology plays a central role.

In this context, immunotherapy based on immune check-
point inhibitors has emerged as a promising strategy. Its ef-
ficacy in advanced disease has driven its evaluation in the peri-
operative setting to improve tumor eradication and control of 
micrometastatic disease29,60. Recent trials have explored its in-
tegration into perioperative chemotherapy, demonstrating rel-
evant clinical activity; however, its definitive impact on overall 
survival and its role within therapeutic algorithms remain un-
der evolution24,53.

Therefore, the objective of this review is to critically analyze 
the contemporary scientific evidence on integrating periopera-
tive immunotherapy into resectable gastric and gastroesopha-
geal junction (GEJ) cancer management, evaluating its impact 
on oncologic outcomes, its safety from a surgical perspective, 
and its role within current therapeutic algorithms to provide 
surgeons with an updated conceptual framework to optimize 
multidisciplinary decision-making and improve survival in pa-
tients eligible for curative treatment.

METHODS
A critical narrative review was conducted through sys-

tematic searches in PubMed/MEDLINE, Embase, and 
Cochrane Library (January 2001–April 2026), combining 
Medical Subject Headings (MeSH) terms with Boolean 
operators. The main terms included: gastric cancer, peri-
operative immunotherapy, immune checkpoint inhibitors, 
neoadjuvant treatment, and resectable disease. The search 
was supplemented by manual reference review, consulta-
tion of the current European Society of Medical Oncology 
(ESMO) and National Comprehensive Cancer Network 
(NCCN) guidelines, and consultation of ClinicalTrials.gov 
and ICTRP registries.

Phase II-III clinical trials, meta-analyses, systematic re-
views, and international guidelines on immune checkpoint 
inhibitors (anti-programmed cell death protein 1 (anti-PD-1); 
anti-programmed death-ligand 1 (anti-PD-L1); and anti-
cytotoxic T-lymphocyte-associated protein 4 (anti-CTLA-4)) 
in resectable gastric or GEJ adenocarcinoma were included. 

Phase I studies without efficacy data, studies limited to met-
astatic disease, case series with fewer than ten patients, and 
congress communications without subsequent indexed publi-
cation were excluded.

RESULTS
All authors independently selected the studies. Discrep-

ancies were resolved by consensus. Data extraction included 
study design, population, intervention, comparator, and pri-
mary outcomes (overall survival, event-free survival, patholog-
ical complete response, R0 resection, perioperative morbidity 
and mortality, and grade 3 adverse events).

Given the heterogeneity across studies, the authors narra-
tively synthesized the results, reporting the hazard ratio (HR), 
the 95% confidence intervals (CI), and p-values as published 
in the original studies.

DISCUSSION

Epidemiology and clinical relevance of 
resectable gastric cancer

Gastric cancer ranks fifth in incidence and fourth in global 
cancer mortality, with approximately 968,000 new cases and 
660,000 deaths estimated in 2022, concentrated primarily in 
East Asia, Eastern Europe, and Latin America9. Although the 
incidence of distal tumors has progressively declined, a rela-
tive increase in proximal adenocarcinomas and GEJ tumors 
has been observed, associated with obesity and gastroesopha-
geal reflux disease7,9,21. Clinically, the majority of patients in 
Western countries are diagnosed at locally advanced stages 
(cT2-T4 and/or regional lymph node involvement), in con-
trast to Japan and South Korea, where national endoscopic 
screening programs have substantially improved early detec-
tion and survival5,14,21,22.

Surgical principles
Radical gastrectomy with D2 lymphadenectomy consti-

tutes the cornerstone of curative treatment for resectable gas-
tric cancer, ideally performed in high-volume centers within 
multidisciplinary teams3,33. The central oncologic objective is 
R0 resection — absence of microscopic residual disease — the 
most important prognostic determinant after curative sur-
gery13. The extent of gastric resection is individualized accord-
ing to tumor location: subtotal gastrectomy for distal tumors 
and total gastrectomy for proximal or diffuse tumors, provided 
adequate negative margins are achieved13,33,58.

D2 lymphadenectomy is the standard of care in locally 
advanced disease, recommended by ESMO, NCCN, and 
current Japanese guidelines2,33,27. Randomized trials and the 
15-year follow-up of the Italian Gastric Cancer Study Group 
confirm superior disease-specific survival with D2 over more 
limited dissections17,35,48. Evaluation of 16 lymph nodes is rec-
ommended to ensure adequate pathological staging13. In early-
stage disease with low risk of lymph node involvement, endo-
scopic submucosal dissection (ESD) and endoscopic mucosal 
resection (EMR) offer outcomes comparable to radical surgery 
with lower morbidity and mortality18,23,27,33.

Perioperative immunotherapy in resectable gastric adenocarcinoma: a critical review of current evidence

3/10ABCD Arq Bras Cir Dig 2026;39:e1982

http://creativecommons.org/licenses/by/4.0/
http://ClinicalTrials.gov


Evolution toward multimodal treatment
The treatment of resectable gastric cancer progressively 

evolved from surgery alone toward a multimodal model, driv-
en by recurrence rates of 40–70% after apparently complete 
resections, attributed to subclinical micrometastatic disease16. 
The INT-0116 trial (2001) established adjuvant chemoradio-
therapy as the Western standard, demonstrating significant 
improvement in overall survival (median overall survival (OS) 
36 vs. 27 months; HR 1.35; p=0.005)34,55. In Asia, the ACTS-
GC study consolidated adjuvant S-1 after D2 gastrectomy (5-
year OS 71.7% vs. 61.1%; HR 0.669; p=0.0005)46,47, and the 
CLASSIC trial confirmed the benefit of adjuvant oxaliplatin 
and capecitabine (CAPOX) (5-year event-free survival 68 vs. 
53%; HR 0.58; p<0.001)4.

The concept of perioperative chemotherapy was estab-
lished by the MAGIC trial (2006), which demonstrated 
improved 5-year overall survival with perioperative epirubi-
cin, cisplatin, and fluorouracil (ECF) versus surgery alone 
(36 vs. 23%; HR 0.75; p=0.009), with higher R0 resection 
rates15. The FNCLCC/FFCD trial confirmed these results 
with perioperative cisplatin and fluorouracil (5-year OS 
38 vs. 24%; HR 0.69; p=0.02)59. The definitive advance 
came with the FLOT4-AIO trial, demonstrating superior-
ity of the FLOT regimen over ECF/epirubicin, cisplatin, 
and capecitabine (ECX) (median OS 50 vs. 35 months; 
HR 0.77; p=0.012; R0 85 vs. 78%; pathological complete 
response 16 vs. 6%), consolidating FLOT as the current 
perioperative standard2.

Persistent systemic recurrence drove the evaluation of 
immune checkpoint inhibitors in earlier disease settings. 
The  KEYNOTE-059 and CheckMate-649 studies demon-
strated the benefit of anti-PD-1 agents in advanced disease with 
programmed death ligand 1 (PD-L1) expression, establishing 
the biological rationale for their perioperative evaluation11,20,25. 
Recent trials such as MATTERHORN and KEYNOTE-585 
explored their integration with perioperative chemotherapy, 
with heterogeneous results that underscore the importance of 
molecular patient selection24,26,51.

Biological basis and tumor microenvironment 
Gastric cancer develops immune evasion mechanisms 

centered on the programmed cell death protein 1 (PD-1)/
PD-L1 signaling pathway. The PD-1 receptor, expressed on 
activated T lymphocytes, interacts with PD-L1 on tumor cells 
and tumor-infiltrating immune cells, inhibiting cytotoxic T 
lymphocyte activation and promoting functional exhaustion 
of the antitumor immune response29,60. PD-L1 expression in 
the gastric tumor microenvironment represents an adaptive 
mechanism of immune resistance induced by interferon-γ, 
establishing a negative feedback circuit that facilitates tumor 
progression1,8,10,19,28,38-40.

Clinically, PD-L1 expression is assessed by immunohisto-
chemistry using the Combined Positive Score (CPS), which 
quantifies PD-L1 expression in both tumor cells and tumor-
infiltrating immune cells relative to the total number of viable 
tumor cells19. In the KEYNOTE-059 study, PD-L1-positive 
tumors showed higher objective response rates to pembroli-
zumab than PD-L1-negative tumors (15.5% vs. 6.4%), sug-
gesting that PD-L1 expression reflects an immunologically 
active tumor microenvironment susceptible to PD-1/PD-L1 
pathway blockade11,40.

Blockade of the PD-1/PD-L1 interaction through mono-
clonal antibodies restores cytotoxic T lymphocyte activation 
and reactivates antitumor immune surveillance1. In the peri-
operative setting, an intact primary tumor acts as a continu-
ous source of tumor antigens, potentiating systemic immune 
activation and facilitating elimination of subclinical micro-
metastatic disease. PD-L1 expression assessed by CPS allows 
identification of patient subgroups with greater likelihood of 
benefit, optimizing therapeutic selection within contemporary 
treatment algorithms24,53,57.

Biomarkers as the cornerstone of 
precision medicine

Molecular characterization of gastric cancer has enabled 
the identification of biomarkers with prognostic and predic-
tive implications, facilitating the transition toward a personal-
ized therapeutic approach (Table 1). Among the biomarkers 
with the greatest clinical impact are MSI-H, HER2 amplifica-
tion, and claudin 18.2 (CLDN18.2) expression, in addition to 
the PD-1/PD-L1 pathway already discussed5,10,52.

MSI-H represents the most relevant molecular biomarker 
in gastric cancer. Deficiency in deoxyribonucleic acid (DNA) 
mismatch repair mechanisms (dMMR) generates accumula-
tion of somatic mutations and tumor neoantigens that induce 
a robust immune response, with intense lymphocytic infiltra-
tion and high probability of response to immune checkpoint 
inhibitors10,11,31,42. An individual patient data meta-analysis 
demonstrated 5-year overall survival rates >80% in MSI-H 
patients treated with surgery, with a possible unfavorable effect 
of conventional perioperative chemotherapy, justifying the de-
velopment of immunotherapy-based alternative therapeutic 
strategies for this subgroup12,30,31,42.

HER2 amplification, present in 15-20% of gastric and 
GEJ adenocarcinomas, was the first validated therapeutic tar-
get in this disease. The ToGA trial demonstrated that adding 
trastuzumab to chemotherapy significantly improves overall 
survival (median OS 13.8 vs. 11.1 months; HR 0.74; 95%CI 
0.60–0.91; p=0.0046) in HER2-positive patients, with its 
routine determination incorporated into diagnostic algo-
rithms5,6,10,33,44.

More recently, CLDN18.2 has emerged as a novel promis-
ing therapeutic target in gastric cancer. This protein is part of 
tight junctions, and, under normal conditions, its expression is 
limited to differentiated gastric epithelium. During malignant 
transformation, alteration of the epithelial architecture exposes 
this epitope on the surface of tumor cells, making it accessible 
to targeted therapies37,45,54. The phase III SPOTLIGHT trial 
demonstrated that the addition of zolbetuximab to oxaliplat-
in- and fluoropyrimidine-based chemotherapy in CLDN18.2-
positive advanced gastric cancer patients was associated with 
significant improvements in both progression-free and overall 
survival52. Similar results were subsequently reported in the 
phase III GLOW trial, consolidating CLDN18.2 as one of the 
new pillars of molecular stratification in gastric cancer50.

Current clinical evidence
The development of immunotherapy in the perioperative 

treatment of resectable gastric cancer represents one of the 
most relevant advances within the contemporary multimodal 
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model (Figure 1). However, its clinical and surgical impact 
must be interpreted in light of the totality of available evidence 
and in strict relation to current clinical practice recommenda-
tions. Unlike the FLOT4-AIO trial, which established an un-
equivocal overall survival benefit and consolidated the FLOT 
regimen as the perioperative reference standard, studies with 
immune checkpoint inhibitors have shown heterogeneous re-
sults and, in some cases, results dependent on the molecular 
profile of the tumor, which conditions their applicability in 
current clinical practice2.

In current clinical practice, the international ESMO and 
NCCN guidelines continue to recommend FLOT-based peri-
operative chemotherapy as the standard of care for patients 
with resectable gastric or GEJ adenocarcinoma in good func-
tional status33. This approach has demonstrated significant 
improvement in overall survival compared to prior epirubi-
cin-based regimens (median OS 50 vs. 35 months; HR 0.77; 
95%CI 0.63–0.94; p=0.012), as well as higher R0 resection 
rates (85% FLOT vs. 78% ECF/ECX in intention-to-treat 
(ITT) population) and pathological complete response, con-
stituting the therapeutic cornerstone against which new strate-
gies are evaluated2. From a surgical perspective, this regimen 
has optimized resectability and locoregional control without 
compromising operative safety, establishing a solid reference 
point for the incorporation of additional therapies.

In the metastatic setting, the CheckMate-649 trial dem-
onstrated that the addition of nivolumab to fluoropyrimidine- 
and platinum-based chemotherapy significantly improves 
overall survival in patients with HER2-negative gastric, GEJ, 
or esophageal adenocarcinoma with PD-L1 CPS=5 (median 
OS 14.4 versus 11.1 months; HR 0.71; 95%CI 0.61–0.83; 
p<0.0001), leading to its adoption as the first-line standard in 
advanced disease25. However, extrapolation of these results to 
the perioperative setting requires caution: CheckMate-649 ex-
clusively included HER2-negative patients with CPS=5, while 
in the resectable setting, biomarker-based selection remains 
heterogeneous across available trials and enrichment strategies 
are not yet fully defined.

In the resectable setting, the phase III KEYNOTE-585 
trial evaluated the addition of pembrolizumab to perioperative 
chemotherapy in patients with locally advanced gastric or GEJ 
adenocarcinoma. The final analysis, with a median follow-up 
of 59.9 months, showed that the addition of pembrolizumab 
was associated with an increase in the pathological complete 
response rate (12.9 vs. 2.0%; p<0.00001), but without dem-
onstrating statistically significant benefit in event-free survival 
— the primary endpoint — nor in overall survival (median 
OS 71.8 versus 55.7 months; HR 0.86; 95%CI 0.71–1.06)53. 
This finding limited the adoption of pembrolizumab in this 
context: current ESMO and NCCN guidelines do not recom-
mend perioperative immunotherapy routinely outside of clini-
cal trials3,33. From a surgical perspective, although the increase 
in pathological complete response suggests greater biological 
activity of the combined regimen, the absence of consistent 
correlation with survival outcomes limits its impact on opera-
tive decision-making in unselected populations.

In contrast, the phase III MATTERHORN trial, pub-
lished in The New England Journal of Medicine in 2025, 
has provided the most relevant and definitive evidence in this 
setting24. This study evaluated the addition of the PD-L1 in-
hibitor durvalumab to the FLOT regimen in 948 patients with 
resectable gastric or GEJ adenocarcinoma. The primary end-
point analysis, with a median follow-up of 31.5 months, dem-
onstrated a statistically significant improvement in event-free 
survival (HR 0.71; 95%CI 0.58–0.86; p<0.001), with a 2-year 
event-free survival rate of 67.4% in the durvalumab arm ver-
sus 58.5% in the chemotherapy-alone arm. The pathologi-
cal complete response rate increased from 7.2% with FLOT 
plus placebo to 19.2% with FLOT plus durvalumab. The 
final overall survival analysis, presented at the 2025 ESMO 
congress, confirmed a significant benefit (HR 0.78; 95%CI 
0.63–0.96; p=0.021). Based on these results, the United States 
Food and Drug Administration approved durvalumab in com-
bination with FLOT as perioperative treatment for resectable 
gastric and GEJ adenocarcinoma in 2025. From a surgical 
perspective, MATTERHORN also demonstrated that the ad-

Table 1. Clinically relevant biomarkers in gastric cancer.

Biomarker Alteration Approximate 
frequency

Detection 
method

Prognostic  
implication

Predictive  
implication

Associated 
 therapies

MSI-H/dMMR

Microsatellite insta-
bility due to DNA 
mismatch repair 

deficiency

5–10%

IHC (MLH1, 
MSH2, MSH6, 
PMS2), PCR 

or NGS

Better prognosis in 
localized disease

High response to 
immunotherapy

PD-1 inhibitors (pem-
brolizumab, nivolumab). 

ORR ~40–60% in 
advanced disease

HER2

HER2 tyrosine 
kinase receptor 
overexpression/

amplification

10–20% (more 
frequent in 

intestinal type)

IHC +  
confirmatory 

FISH/ISH

Associated with 
more aggressive 
disease (variable)

Predicts response 
to anti-HER2 

therapy

Trastuzumab + CT 
(ToGA: OS 13.8 vs 

11.1 months; HR 0.74; 
p=0.0046)

PD-L1 (CPS)

PD-L1 expression 
in tumor/immune 
cells (Combined 
Positive Score)

Variable (CPS ≥1 
in ~60%)

IHC  
(22C3, 28-8)

Not clearly prog-
nostic

Predicts benefit 
from immuno-

therapy

Nivolumab + CT 
(CheckMate-649: HR 
0.71 in CPS ≥5); Pem-
brolizumab in high CPS

CLDN18.2
Claudin 18.2 over-
expression (tight 
junction protein)

30–40% IHC
Under investigation 
(possible specific 

phenotype)

Predicts response 
to anti-CLDN18.2 
targeted therapies

Zolbetuximab + CT 
(SPOTLIGHT: HR 0.75 

OS; p<0.01)

MSI-H: microsatellite instability-high; dMMR: DNA mismatch repair; HER2: human epidermal growth factor receptor 2; PD-L1: programmed death ligand 1; 
CPS: Combined Positive Score; CLDN18.2: claudin 18.2; IHC: immunohistochemistry; PCR: polymerase chain reaction; NGS: next-generation sequencing; 
FISH: fluorescence in situ hybridization; ISH: in situ hybridization; ORR: objective response rate; OS: overall survival; HR: hazard ratio; CT: chemotherapy.
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Figure 1. Perioperative therapeutic algorithm for resectable gastric and gastroesophageal junction adenocarcinoma, stratified 
by molecular profile. The mandatory preoperative molecular panel (MSI-H/dMMR, HER2, PD-L1, and CLDN18.2) is detailed 
as the central axis for multidisciplinary decision-making. MSI-H/dMMR subgroup: Exclusive or dual neoadjuvant immunothera-
py (immune checkpoint inhibitors) strategies (anti-PD-1/anti-CTLA-4) evaluated in research settings (NEONIPIGA and INFIN-
ITY trials). Following clinical response assessment, patients are allocated to radical surgical resection or selected non-operative 
management (NOM) protocols with organ preservation. HER2+ subgroup: Integration of the FLOT regimen combined with 
targeted therapy (trastuzumab) based on institutional practice and phase II trials (PETRARCA, PHERFLOT), followed by radi-
cal surgery. CLDN18.2+ subgroup: Use of zolbetuximab in combination with chemotherapy, currently approved only for ad-
vanced/metastatic disease (SPOTLIGHT and GLOW trials) and under investigation for the perioperative setting. MSS/Variable 
expression/Other subgroup: New perioperative treatment standard (Level I evidence, MATTERHORN trial 2025) — FDA-
approved FLOT plus durvalumab, followed by radical gastrectomy with D2 lymphadenectomy and R0 margin achievement.

 
Abbreviations: FLOT: Fluorouracil, Leucovorin, Oxaliplatin and Docetaxel; ICI: Immune Checkpoint Inhibitors; MSI-H/dMMR: High Microsatellite Instability/
Deficient Mismatch Repair; HER2: Human Epidermal Growth Factor Receptor 2; PD-L1 (CPS): Programmed Death-Ligand 1 (Combined Positive Score); 
CLDN18.2: Claudin 18.2; NOM: Non-Operative Management; D2: Extended second-level lymphadenectomy; R0: Complete resection without microscopic 
residual disease; FDA: Food and Drug Administration of the United States.

dition of durvalumab did not increase perioperative morbidity 
or mortality and did not generate clinically significant delays 
in surgery, with comparable surgical delay rates between both 
arms (~10%).

A central element in the integration of perioperative im-
munotherapy is adequate patient selection through molecular 
biomarkers. Clinical guidelines recommend MSI and PD-L1 
assessment in advanced disease, but their role in the periopera-
tive setting has not yet been defined. Evidence suggests that 
MSI-H tumors may benefit substantially from immunother-
apy: an individual patient data meta-analysis demonstrated 
5-year overall survival rates >80% in MSI-H gastric cancer 
patients treated with surgery, with a possible limited or ad-
verse benefit from conventional chemotherapy, justifying the 
development of immunotherapy-based alternative strategies 
for this subgroup42. It is noteworthy that none of the pivotal 
perioperative trials were designed with strict MSI or CPS en-
richment criteria, which may partly explain the heterogene-
ity of results observed in unselected populations. This context 
reinforces the need to incorporate biological and molecular 
variables in therapeutic planning, modifying the traditional 

paradigm of surgical decisions based exclusively on anatomical 
and clinical criteria.

Finally, as for perioperative safety, data from both the 
MATTERHORN and the KEYNOTE-585 trials indicate 
that incorporating immunotherapy does not compromise the 
technical feasibility of gastrectomy with D2 lymphadenec-
tomy or significantly increase postoperative morbidity and 
mortality. This finding is consistent with the accumulated 
experience in other solid tumors treated with neoadjuvant 
immunotherapy. From a surgical perspective, R0 resection 
continues to be a priority with adequate lymphadenectomy. 
Perioperative immunotherapy, when indicated, can be incor-
porated into protocols without modifying the fundamental 
principles of oncologic surgery.

Surgical implications
Evidence from the phase III MATTERHORN and KEY-

NOTE-585 clinical trials consistently demonstrates that the 
incorporation of immune checkpoint inhibitors into periop-
erative treatment does not increase conventional surgical risk 
or compromise the technical feasibility of gastrectomy with 
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D2 lymphadenectomy. In the MATTERHORN trial, the 
completed surgical resection rate was 92% in both treatment 
groups — FLOT plus durvalumab and FLOT plus placebo 
— with no clinically relevant differences in serious postop-
erative complications or perioperative mortality24. Similarly, 
the final analysis of KEYNOTE-585 confirmed comparable 
surgical resection and grade 3–5 postoperative complication 
rates between pembrolizumab and placebo groups, with more 
than 90% of patients in both arms completing the planned re-
section53. These data are reassuring, given that immune check-
point inhibitor-induced immune activation does not generate 
inflammatory or fibrotic phenomena that impair surgical dis-
section or increase anastomotic risk. The results are consis-
tent with the accumulated experience in other solid tumors 
approached with neoadjuvant immunotherapy — including 
lung, esophageal, and breast cancer — where no clinically 
relevant increase in conventional surgical complications has 
been observed61. A recent meta-analysis confirmed that the 
addition of immunotherapy does not increase the overall risk 
of grade 3–5 treatment-related adverse events, postoperative 
complication rates, or the proportion of patients who do not 
achieve resection32.

Regarding surgical planning, both trials demonstrated that 
immunotherapy does not generate clinically significant delays 
in surgery. In MATTERHORN, surgical delay rates were ap-
proximately 10% in both arms, with no differences between 
groups24. This confirms that the incorporation of durvalumab 
or pembrolizumab into the perioperative regimen does not 
interfere with surgical scheduling or the optimal therapeutic 
window for resection. Available evidence therefore supports 
that perioperative immunotherapy, when indicated, can be 
safely integrated into multidisciplinary protocols without 
modifying the fundamental principles of oncologic resection: 
R0 margin and adequate D2 lymphadenectomy as central 
prognostic determinants.

While conventional surgical morbidity is not increased 
with immunotherapy, surgeons working with these patients 
must be aware of an emerging and specific risk of this ther-
apeutic era: perioperative immune-related adverse events 
(irAEs). Unlike classic surgical complications such as hem-
orrhage, anastomotic leak, and surgical site infection, irAEs 
derive from systemic immune activation induced by immune 
checkpoint inhibitors (and can affect virtually any organ, with 
predilection for the endocrine, pulmonary, gastrointestinal, 
and hepatic systems41.

Quantitatively, the previously mentioned meta-analysis 
demonstrated that the addition of immune checkpoint in-
hibitors to perioperative chemotherapy is associated with a 
significantly higher risk of grade 3 irAEs compared with che-
motherapy alone (risk ratio (RR) 2.88; 95%CI 1.95–4.24)32. 
This increase in serious irAEs does not translate into higher 
perioperative mortality, as demonstrated by MATTERHORN 
and KEYNOTE-585 data, but does require specific surveil-
lance and management protocols that the surgical team must 
be familiar with.

Clinically, irAEs represent a diagnostic challenge in the 
perioperative period due to their overlap with conventional 
surgical complications. Postoperative fatigue and hypotension 
may correspond to hemorrhagic or infectious complications 
as well as to adrenal insufficiency from an endocrine irAE; 
postoperative fever may be infectious or reflect immune pneu-
monitis; transaminase elevation may be of surgical hepatic 

origin or immune-related hepatitis. Recent publications from 
teams specializing in gastric surgery with neoadjuvant immu-
notherapy have described cases of irAEs — including pneu-
monitis, adrenal insufficiency, and colitis — that manifested 
or recurred in the immediate postoperative period, generating 
delays in diagnosis and management41.

In response to this emerging risk, clinical practice at ref-
erence centers has begun incorporating specific preoperative 
evaluation protocols for patients who have received neoad-
juvant immunotherapy. These protocols include, in addi-
tion to routine hematological assessment: thyroid function 
and baseline cortisol, detailed liver function tests, baseline 
chest computed tomography to detect subclinical pneumo-
nitis, and cardiac evaluation when clinically indicated41. In 
the postoperative period, surveillance must extend beyond 
the conventional window of surgical complications, with a 
high index of suspicion for irAEs in the presence of atypi-
cal symptoms or clinical evolution inconsistent with the 
expected surgical course. The management of these events, 
based on corticosteroid immunosuppression and, in severe 
cases, additional immunomodulators, requires coordinated 
participation of the surgical team with medical oncology and 
specialized internists.

The magnitude of complete pathological responses 
observed with immunotherapy in MSI-H molecular sub-
groups raises a conceptually relevant question: can complete 
tumor eradication induced by systemic treatment support, 
in selected cases, the omission of radical gastrectomy? This 
question, already explored in MSI-H rectal cancer, has driv-
en prospective trials specifically in gastric cancer with this 
molecular profile.

The GERCOR NEONIPIGA trial demonstrated excep-
tional pathological complete response rates (58.69%; 90%CI 
41.8–74.1%) with neoadjuvant nivolumab plus ipilimumab 
in MSI-H/dMMR patients, with some cases declining sur-
gery and remaining recurrence-free during initial follow-up3. 
The INFINITY study prospectively explored the omission 
of gastrectomy in complete responders after tremelimum-
ab and durvalumab, reporting gastrectomy-free survival of 
64.2% in the non-operative management cohort43. However, 
follow-up remains limited, and questions persist regarding 
response durability; non-operative management must cur-
rently be considered exclusively within research protocols at 
specialized centers, as gastrectomy with D2 lymphadenec-
tomy continues to be the indispensable curative standard for 
most patients.

CONCLUSIONS
Accumulated evidence marks an inflection point in the 

management of resectable gastric adenocarcinoma. The ap-
proval of durvalumab in combination with FLOT establishes a 
new perioperative standard with level I evidence, while the re-
sults of KEYNOTE-585 underscore that this benefit is neither 
uniform across agents nor applicable to unselected popula-
tions. Preoperative molecular characterization — particularly 
the determination of MSI-H, PD-L1, and HER2 — ceases 
to be a staging exercise to become the axis upon which the 
individual therapeutic strategy is constructed: it defines the 
systemic regimen, anticipates the probability of pathological 
complete response, and, in the MSI-H subgroup, opens the 
possibility of exploring — within the strict framework of re-
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search protocols — whether gastrectomy is always necessary 
when treatment response is complete.

From a surgical perspective, this paradigm shift does not 
displace surgery from the center of curative treatment, but 
adds concrete demands associated with the management of 
perioperative irAEs, whose profile qualitatively differs from 
conventional surgical morbidity, and active participation in 
therapeutic decisions that are now built before and after the 
operating room, with tumor biology as the common lan-
guage of the multidisciplinary team. Surgeons who incorpo-
rate these competencies not only operate in a more complex 
environment, but do so with better tools to offer each pa-
tient the best strategy for their tumor, their biology, and their 
clinical condition.
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