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IMPORTANCE Globally, 968 350 new cases and 659 853 deaths from gastric cancer were

Supplemental content
reported in 2022. In the US, 30 300 new cases and 10 780 deaths were estimated in 2025.

CME at jamacmelookup.com
OBSERVATIONS Gastric cancer is more common in men, and the median age at diagnosis is 68

years. Most gastric cancers (>90%) are adenocarcinomas. Worldwide, 85% of cases arise
from the stomach body or antrum and 15% from the cardia. In the US, more than 90% of
patients diagnosed with gastric cancer present with symptoms such as weight loss and
abdominal pain. At presentation, approximately 13% have localized disease (limited to the
stomach), 15% to 25% have locally advanced disease, defined as a tumor that has spread to
regional lymph nodes, and 35% to 65% have metastatic disease. Helicobacter pylori infection
is a treatable risk factor associated with 90% of gastric body and antrum cancers globally.
Additional modifiable risk factors include smoking, alcohol, obesity, and salt intake. In
countries with high incidence such as Japan and Korea, routine endoscopic screening
beginning at age 40 years is associated with improved survival. Diagnosis is made by
endoscopic biopsy. Patients with localized gastric cancer are treated with surgical resection
and have a 5-year relative survival rate of 75% with treatment. Patients with more
advanced-stage disease should receive gastrectomy, perioperative chemotherapy with
5-fluorouracil, oxaliplatin, and docetaxel and immunotherapy (durvalumab). Metastatic or
unresectable disease may be treated with chemotherapy, immunotherapy, and/or targeted
therapy depending on biomarkers, including programmed cell death ligand 1 (PD-L1), human
epidermal growth factor receptor 2 (ERBB2; formerly HER2 or HER2/neu), and claudin-18,
isoform 2 (CLDN18.2). For PD-L1-expressing gastric cancer, adding immune checkpoint
inhibitors, such as nivolumab and pembrolizumab, is associated with an additional 3 months
of survival when compared with chemotherapy alone. For gastric cancers overexpressing the
ERBB2 or CLDN18.2 proteins, the addition of trastuzumab or zolbetuximab, respectively, is
associated with an additional 3 to 4 months' survival. Early supportive care focusing on
symptom management and on nutritional and psychosocial support is associated with 3
months of survival benefit. Less than 10% of patients with metastatic gastric cancer survive
more than 5 years.

CONCLUSIONS AND RELEVANCE Approximately 30 300 new cases of gastric cancer are
diagnosed annually in the US. Localized gastric cancer is treated with gastrectomy,

and locally advanced disease is treated with surgery and chemoimmunotherapy. For patients
with unresectable or metastatic gastric cancer, chemotherapy with immune checkpoint
inhibitors and targeted therapies such as trastuzumab or zolbetuximab improves survival

by several months.
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astric cancer is the fifth most diagnosed cancer and the fifth
leading cause of cancer-related deaths worldwide. Globally,
968 350 new cases and 659 853 deaths from gastric can-
cer were reported in 2022." Incidence is higher in East Asia, Eastern
Europe, and South America than in North America.? In the US,
30300 new cases and 10 780 deaths are estimated for 2025.2 Gas-
tricadenocarcinoma comprises more than 90% of gastric cancers>;
less common histological subtypes include neuroendocrine tu-
mors, gastrointestinal stromal tumors, and lymphoid malignancies.?
In countries with high incidence rates, endoscopic screening is as-
sociated with diagnosis at earlier stages of disease. Endoscopic re-
section can be curative in 90% of early-stage gastric cancers that
only involve the mucosa; if evidence of more advanced disease is
found, additional surgical resection may be required.* More than
50% of patients with gastric cancer in the US are diagnosed at ad-
vanced stages, for which systemic therapy is the predominant treat-
ment modality. Recent advances, including immune checkpoint in-
hibitors for programmed cell death ligand 1 (PD-L1)-expressing
tumors and targeted therapies against human epidermal growth fac-
tor receptor 2 (ERBB2; formerly HER2 or HER2/neu) have improved
survival outcomes by 3 to 4 months.
This review summarizes current evidence regarding the epidemi-
ology, pathophysiology, diagnosis, and management of gastric cancer.

Methods

We performed a PubMed search for articles on epidemiology, risk
factors, prevention, symptoms, and molecular subtypes in gastric
or stomach cancer published between January 1, 2011, and June 5,
2025. An additional PubMed search was performed for clinical trials
studying gastric cancer. Recent clinical guidelines from major orga-
nizations, including the American Gastroenterological Association
(AGA), National Comprehensive Cancer Network (NCCN), the
American Society of Clinical Oncology, and the European Society for
Medical Oncology (ESMO), were also reviewed. Additional articles,
including publications prior to 2011, were identified from the refer-
ences in the guidelines or review articles. We selected articles based
on relevance to current practice and generalizability of the results,
prioritizing recent randomized trials of higher quality, and included
a total of 106 articles, comprising 49 observational studies, 31ran-
domized clinical trials, 17 systematic reviews or meta-analyses, and
9 guideline recommendations.

|
Discussion

Epidemiology and Risk Factors

In the US, gastric cancer is diagnosed at a median age of 68 years
and is more common in men (8.4 cases per 100 000 per year) than
in women (4.8 cases per 100 000 per year).2 Over the past 4 de-
cades, gastric cancer incidence rates in the US have decreased, and
relative survival (weighted average of all disease stages) has in-
creased (5-year relative survival rate for all stages, 15%in 1977 vs 36%
in 2020).2 However, the incidence of gastric cancer in patients
younger than 50 years is rising in the US, with age-adjusted inci-
dence rates in females increasing from 1.2 per 100 000 in 2013 to
1.8in 2022 (average annual percent change [AAPC], 4.0%; 95% Cl,
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BOX. Three Questions Commonly Asked About Gastric Cancer

What are common risk factors for gastric cancer?

Approximately 90% of gastric cancers involving the gastric body
and antrum are associated with Helicobacter pylori infection;
treatment of infected individuals reduces the risk of developing
gastric cancer. Other modifiable risk factors include tobacco use,
heavy alcohol use (4 or more alcoholic drinks daily), high salt diet,
and obesity. Approximately 1% to 3% of patients with metastatic
gastric cancer have an inherited predisposition due to a germline
gene variant.

What is the prognosis of gastric cancer?

Patients with early-stage gastric cancer treated with endoscopic
or surgical resection have 5-year relative survival rates of 75%.
For patients with locally advanced disease, perioperative
chemotherapy improves overall survival by approximately 15
months, with a median survival of 50 months. For patients with
unresectable or metastatic gastric cancer, systemic treatment and
supportive care is associated with a median survival of 14 to 20
months. Less than 10% of patients with metastatic gastric cancer
survive more than 5 years.

Which biomarker tests guide treatment in gastric cancer?

At diagnosis, all patients with gastric cancer should undergo
mismatch repair or microsatellite instability testing. Patients with
mismatch repair-deficient locally advanced disease should receive
neoadjuvant immunotherapy (eg, ipilimumab and nivolumab)
instead of chemotherapy before surgery. Patients with locally
advanced or unresectable or metastatic gastric cancer should
undergo additional biomarker testing, including human epidermal
growth factor receptor 2, programmed cell death ligand 1 (PD-L1),
and claudin-18 isoform 2 (CLDN18.2). Patients with PD-L1-positive
tumors should receive an immune checkpoint inhibitor

(eg, nivolumab, pembrolizumab, or tislelizumab) with
chemotherapy. Patients with ERBB2-positive tumors benefit

from the addition of trastuzumab to first-line chemotherapy

with expected median survival of about 20 months. Patients with
CLDN18.2-positive but negative ERBB2 tumors should be treated
with the monoclonal antibody zolbetuximab in addition to
first-line chemotherapy.

3.5%-4.7%) and in males increasing from 1.5 to 1.6 per 100 000
(AAPC,1.7%: 95% Cl, 0.3%-2.8%).> Globally, 85% of gastric cancer
cases arise from the body or antrum. In contrast, in North America
and Western Europe, gastric cancers located in the cardia or at the
gastroesophageal junction comprise 30% to 40% of all gastric can-
cers. (For frequently asked questions, see the Box.)®

The most common risk factor for gastric cancer globally is
Helicobacter pylori infection, which is associated with nearly 90%
of cases of noncardia gastric cancer.” H pylori may cause nonat-
rophic gastritis, which can progress to atrophic gastritis, intestinal
metaplasia, dysplasia, and invasive cancer.® H pylori infection af-
fects 43.9% of adults and 35.1% of children and adolescents world-
wide and is more prevalent in Asian countries.® In the US, the preva-
lence of H pylori is lower, affecting 17.6% of adults and 14.2% of
children and adolescents.® Epstein-Barr virus infection is a less com-
mon infectious risk factor, associated with approximately 7.5% of gas-
tric cancers.®

A global pooled analysis of 13 331 gastric cancer cases and 31381
controls from 34 case-control and nested case-control studies
identified additional risk factors, including family history of gastric

jama.com

© 2026 American Medical Association. All rights reserved, including those for text and data mining, Al training, and similar technologies.

Downloaded from jamanetwork.com by Dominican Republic | Access Provided by JAMA, Rui Costa on 01/08/2026


http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2025.20034

Gastric Cancer

cancer, tobacco smoking, reported salty taste preference, obesity,
and gastroesophageal reflux disease. In this analysis, 15.8% (942 of
5946) of patients with gastric cancer had a family history com-
pared with 7.7% (979 of 12 776) of controls (odds ratio [OR], 1.84;
95% Cl, 1.64-2.04)." Patients with gastric cancer were more likely
to currently smoke (27.7%, 2783 of 10 290) compared with 24.1%
(6178 of 26 145) of controls (pooled OR, 1.25; 95% Cl, 1.11-1.40)."
Heavy alcohol use was associated with an increased risk of gastric
cancer; 32.8% to 42.4% of patients with gastric cancer reported 4
or more alcoholic drinks daily, compared with 28.3% to 36.3% of con-
trols (pooled OR, 1.37; 95% Cl, 1.19-1.58 compared with those who
never drink alcohol).™®'* Among patients with gastric cancer, 34.6%
(1581 of 10 283) reported a salty taste preference compared with
25.5% (1845 of 24 643) of controls (OR, 1.59; 95% Cl, 1.25-2.03).1°
This study reported a strong association between a history of gas-
tric ulcer and gastric cancer: 12.6% (487 of 3868) of patients with
gastric cancer had a history of gastric ulcer compared with 5% (276
of 6662) of controls (OR, 3.04; 95% Cl, 2.07-4.49)."'° |n a case-
control study, 38.5% (75 of 195) of patients with gastric cardia can-
cer had body mass index (BMI) of 25 or higher (calculated as weight
in kilograms divided by height in meters squared) compared with
33.2% (3316 0f 10 000) of controls (OR, 1.46; 95% Cl, 0.98-2.18)."”
This association was confirmed in a meta-analysis of 24 prospec-
tive studies reporting that a BMI greater than 30 was associated with
cancers of the cardia or gastroesophageal junction compared with
a BMI between 18.5 and 24.9 (OR, 1.82; 95% Cl, 1.32-2.49), but not
with noncardia cancers.'®

Approximately 1% to 3% of gastric cancers are associated
with an identified genetic predisposition.'® Germline variants in
genes such as CDH1, CTNNAT, or PALB2 are associated with an
increased risk of hereditary diffuse gastric cancer.?°:2!' Other
hereditary syndromes, including Lynch syndrome (MLHI, MSH2,
MSH6, and PMS2), juvenile polyposis syndrome (SMAD4 and
BMPRIA), Peutz Jeghers syndrome (STKT1), and familial adenoma-
tous polyposis (APC), and hereditary breast and ovarian cancer
syndrome (BRCAT and BRCA?2) are also associated with a higher
risk of gastric cancer.?226

Prevention

Identification and treatment of H pylori reduces the risk of devel-
oping gastric cancer.?”-' A meta-analysis of 10 randomized clinical
trials, with 8323 healthy individuals and 1841 patients with gastric
cancer, reported that the incidence of gastric cancer was 1.6% in
patients infected with H pylori who received eradication therapy
compared with 3.0% who did not (relative risk [RR], 0.54; 95% ClI,
0.40- 0.72).3"In a 2024 update from a population-based, cluster-
randomized trial in China, 102 330 participants with H pylori infec-
tion were randomized to quadruple anti-H pyloritreatment (omepra-
zole, tetracycline, metronidazole, and bismuth citrate) or to symptom
alleviation treatment (daily omeprazole and bismuth citrate) and
were followed up for 11.8 years. The annual incidence of gastric can-
cer was 54 cases per 100 000 in participants who had successful
eradication of H pylori compared with 68 per 100 000 in those
treated for symptoms only (hazard ratio [HR], 0.81; 95% Cl,
0.69-0.96).2° Additional gastric cancer prevention strategies may
include reducing salt intake, maintaining healthful weight, smok-
ing cessation, decreasing alcohol use, and exercising regularly; how-
ever, prospective evidence to support these strategies is lacking.
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Screening

In some countries with high incidence rates of gastric cancer, rou-
tine upper endoscopy screenings are performed every 2 years for
the general population starting at age 40 years (South Korea) or age
50 years (Japan), with no upper age limit for screening.3>>3In South
Korea, the proportion of eligible adults receiving endoscopic screen-
ing increased from 39.4% in 2005 to 77.5% in 2023, and the per-
centage with localized stage gastric cancer increased from 51.7%in
2005 to 69.8% in 2022.3* Compared with the years 2001 through
2005, the expected 5-year relative survival rate for gastric cancer
in South Korea increased from 58% to 78.4% in the years 2018
through 2022.3* In a Japanese prospective cohort study of 80 272
participants, annual gastric cancer mortality rates at 13 years of me-
dian follow-up were 99 per 100 000 in the unscreened population
compared with 45 per 100 000 in the endoscopically screened
population (HR for death, 0.39; 95% Cl, 0.30-0.51).3° Inthe US, given
the relatively low incidence of gastric cancer, guidelines do not rec-
ommend screening endoscopy for the general population. How-
ever, the 2025 AGA expert review recommended screening endos-
copy in high-risk populations, such as foreign-born individuals from
moderate- to high-incidence regions, including Eastern Europe,
Andean Latin America, and East Asia.>®

Anatomy, Pathophysiology, and Therapeutic Biomarkers
Gastric cancer includes cancers arising from the gastric cardia, body,
orantrum. For tumors involving the gastroesophageal junction, the
American Joint Committee on Cancer (AJCC) staging system clas-
sifies those with a tumor epicenter, defined as the midpoint of the
upper and lower tumor borders, located more than 2 cm into the
proximal stomach as gastric cancer. Molecularly, gastroesophageal
junction adenocarcinomas are similar to gastric cardia cancers.*
Gastric cancer has traditionally been classified into major his-
tological subtypes: intestinal (= 50%), diffuse (30%), and mixed
(20%).*” Intestinal type indicates tumors with a gland-like struc-
ture; diffuse-type cancer, also classified as poorly cohesive carci-
noma, tends to have a more cellular appearance with intracellular
mucin. However, molecular subtypes derived from genomic profil-
ing may better reflect the molecular pathophysiological features
of tumors than histological appearance or anatomical location
(Figure 1).38 Four molecular subtypes have been defined: chromo-
somal instability, microsatellite instability, Epstein-Barr virus posi-
tive, and genome stable.>® The chromosomal instability subtype,
comprising 50% of all gastric cancer and 80% of gastroesophageal
junction and cardia tumors, is characterized by the tumor suppres-
sor TP53 gene variation and extensive copy number alterations in-
cluding amplification of oncogenes such as epidermal growth fac-
tor receptor (EGFR), ERBB2, fibroblast growth factor receptor 2
(FGFR2), and Kirsten rat sarcoma virus (KRAS).3°“* The microsatel-
lite instability subtype (20%) involves defects in DNA mismatch re-
pair, resulting in a high tumor mutational burden phenotype.394°
Gastric cancer positive for Epstein-Barr virus, the least common
subtype (=10%), harbors more frequent genetic variants in phos-
phatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit
alpha (PIK3CA) and has prominent immune cell infiltration on
histology.394° Microsatellite instability and Epstein-Barr virus-
positive subtypes are associated with better responses toimmune
checkpoint inhibitor therapy.*? Genome-stable subtype tumors
(4%-20%) are typically associated with diffuse-type histology.
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Figure 1. Clinical and Pathophysiologic Features of Gastric Cancer

@ Anatomy of the stomach and staging of gastric cancer
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node metastasis; N+, metastasis in regional lymph nodes) and presence of
distant metastasis (MO, no distant metastasis; M1, distant metastasis present).
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CDHTindicates cadherin 1; CLDN18.2, claudin-18 isoform 2; EGFR, epidermal
growth factor receptor; ERBB2, human epidermal growth factor receptor 2
(formerly HER2 or HER2/neu); FGFR2, fibroblast growth factor receptor 2;

PIK3CA, phosphati-dylinosito-4.5, bisphosphate 3-kinase catalytic subunit
alpha; RHOA, Ras homolog family member A.

The Epstein-Barr virus-positive and genome-stable subtypes are
both associated with high levels of claudin-18 isoform 2 (CLDN18.2)
protein expression, another therapeutic target.3%4°

Based on gastric cancer molecular subtypes, biomarkers used
to guide treatment decisions include microsatellite instability or
mismatch repair deficiency, PD-L1, ERBB2, and CLDN18.2. PD-L1, a
protein that regulates the immune system, is reported as a com-
bined positive score indicating the proportion of PD-L1-expressing
tumor cells and immune cells. ERBB2 is a protein on the surface of
cells that plays a role in gastric cancer cell growth and division.
CLDN18.2 is a protein in the tight junctions of normal gastric
mucosa that becomes more exposed to the mucosal surface during
malignant transformation.

JAMA Published online January 7,2026

Clinical Presentation and Diagnosis
In the US, most patients with gastric cancer are symptomatic at
diagnosis. In asingle-center, retrospective study of 263 patients di-
agnosed with gastric cancer, only 3% were asymptomatic.*> A ret-
rospective review of 18 365 cases reported that the most common
symptoms were weight loss (62%), abdominal pain (52%), nausea
(34%), anorexia (32%), and dysphagia (26%).%* In a single-site, ret-
rospective study of 126 Canadian patients with gastric cancer, 40%
had iron deficiency anemia at diagnosis.*®

The diagnosis of gastric cancer is made with upper endoscopy
and biopsy of gastric tissue. For patients with new-onset dyspep-
sia, the American Society for Gastrointestinal Endoscopy recom-
mends upper endoscopy at age 50 years or older, and the AGA
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Table 1. Overview of Treatment and Prognosis by Stage of Gastric Cancer in the US

Clinical stage Localized Locally advanced Metastatic
Proportion of new cases  13-29 15-25 36-65

in the US, %°°

American Joint Stage | Stage Il and 11l Stage IV
Committee on Cancer T1a (tumor invades the lamina T1 or 2 and N+ (metastasis in Any T, any N
tumor, node, and propria or muscularis mucosae) regional lymph nodes) M1 (distant

metastasis staging T1b (tumor invades the

T3 (tumor penetrates the

metastasis)

submucosa) subserosal connective tissue)
T2 (tumor invades the muscularis T4 (tumor invades the serosa or
propria) adjacent structures)
and NO (no regional lymph and any N
nodes), MO (no distant MO
metastasis)
Treatment intent Curative Curative Palliative, prolonged a patients with unresectable disease

SAAEL are treated similarly with those with

Systemic therapy metastatic disease.

<10 > Weighted average of all disease

Treatment Endoscopic procedures or surgery Perioperative systemic therapy
with surgery if resectable®
5-y relative survival, %° 75 35

stages.

recommendation is at age 55 years or older.*6*” These guidelines,
based on expert opinion, also recommend endoscopy for individu-
als of any age with dyspepsia who present with concurrent alarm
signs or symptoms such as dysphagia, unexplained weight loss, me-
lena, hematochezia, or unexplained iron-deficiency anemia.*® For
patients with metastatic lesions identified at presentation, biopsy
of a metastatic site confirms disease stage and provides additional
tissue for testing. The NCCN recommends evaluation of either mis-
match repair deficiency (assessed by immunohistochemistry) or mi-
crosatellite instability status (assessed by genomic sequencing) from
the tissue obtained for all patients with newly diagnosed gastric can-
cer. Patients with known or suspected advanced disease should also
have tumor testing for PD-L1, ERBB2, and CLDN18.2.

Staging and Prognosis

The AJCC TNM staging system is the most commonly used classifi-
cation for gastric cancer to determine prognosis and treatment*°
(Table1).°° Stage | gastric cancer is localized to the stomach and has
a 5-year relative survival of 75% with treatment. Locally advanced
stages (stages Il or Ill) include cancer that is localized but invading
deeper layers of the stomach wall or involving regional lymph nodes.
Median 5-year overall survival with perioperative treatment and sur-
gery is 45%.°' Metastatic stage IV gastric cancer most commonly in-
volves the liver (26%-48%), peritoneum (32%-46%), and distant
lymph nodes (11%-20%)>>>2 and has a 5-year survival rate of less
than 10%.

To determine stage, all patients with gastric cancer should un-
dergo computed tomography (CT) of the chest, abdomen, and pel-
vis. If metastatic disease is not detected on CT, additional studies
should be obtained to determine eligibility for potentially curative
resection. Endoscopic ultrasound is used to assess T and N stages
and is recommended by both the NCCN and ESMO prior to surgical
evaluation.>** In a network meta-analysis of 12 observational stud-
ies reporting the accuracy of endoscopic ultrasound and CT in 2047
patients with gastric cancer, endoscopic ultrasound had higher sen-
sitivity for detecting T1tumors than CT (71% vs 52%, P = .04), al-
though with similar specificity (93% vs 94%, P = .52); endoscopic
ultrasound was more sensitive for distinguishing node-negative from
node-positive disease (79% vs 73%, P = .02) but less specific than
CT (64% vs 68%, P = .02).®

jama.com

In addition to endoscopic ultrasound, positron emission tomog-
raphy (PET)/CT should be obtained for patients without evidence
of distant metastasis on CT to confirm eligibility for surgery. Fluo-
rodeoxyglucose (FDG)-PET/CT is more sensitive (=74%) than CT
(47%-59%) for detecting distant metastases.>” Ina prospective study
of 113 patients, PET/CT identified metastases in an additional 10%
of patients staged as locally advanced by CT and endoscopic
ultrasound.>®

Sensitivity for detecting peritoneal metastases is limited with
both CT (25%-50%) and FDG-PET (7%) compared with laparos-
copy (>80%).%9°%' Patients being evaluated for curative surgery
should undergo diagnostic laparoscopy prior to surgery; laparo-
scopic evaluation should include peritoneal lavage because posi-
tive cytology from lavage indicates distant metastasis even in the
absence of visible peritoneal lesions.>” A multicenter prospective
cohort study of 394 patients with potentially resectable disease, as
determined by CT, reported that 18% had metastatic disease de-
tected by laparoscopy.®®

Treatment

Resectable Gastric Cancer

Patients with localized disease—clinical T1a (cT1a) or cT1b—as deter-
mined by staging evaluation, including endoscopic ultrasound,
should be treated with gastrectomy without neoadjuvant therapy
(Figure 2). Endoscopic resection is reserved for patients with intes-
tinal type cT1a disease, in which the tumor invasion is limited to the
lamina propria or muscularis mucosae. After endoscopic resection,
patients determined to have a higher pathological T stage (=T2) or
adverse features, such as poorly differentiated or diffuse type his-
tology, evidence of lymphovascular invasion, or positive resection
margins, should undergo gastrectomy.*®? NCCN guidelines recom-
mend gastrectomy with D2 lymphadenectomy, which involves dis-
section of all lymph nodes along the left gastric, common hepatic,
celiac, and splenic arteries.®* Patients with pathological stage Il
or Il disease after gastrectomy may benefit from adjuvant chemo-
therapy with fluoropyrimidine and oxaliplatin.®*

Perioperative Therapy and Surgery
For patients with more advanced but potentially resectable gastric

cancer (=cT2, invading muscularis propria and beyond, and/or =N),
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Figure 2. Overview of Diagnosis and Management of Gastric Cancer
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« Iron deficiency anemia
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Diagnosis of GC

> Biopsy: by endoscopy or at metastatic site

» Upper endoscopy: for patients >50 y with new-onset dyspepsia or any age with dyspepsia and concurrent signs or symptoms of GC (eg, dysphagia, unexplained weight loss)

» Pathology review with biomarkers: mismatch repair (MMR) deficiency or microsatellite instability (MSI) for all cases; ERBB2, PD-L1, CLDN 18.2 if unresectable disease suspected

Staging of GC

» Computed tomography (CT): chest, abdomen, and pelvis to determine the presence of lymph node or distant metastasis
» Endoscopic ultrasound: to assess the depth of the disease (T stage) and lymph node status (N stage)
» Positron emission tomography (PET)/CT: for patients without evidence of distant metastasis to confirm eligibility for surgery
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or any N+ (metastasis in regional lymph nodes)
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Ramucirumab plus paclitaxel, or FOLFIRI

e
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2Adjuvant chemotherapy should be considered for patients who are considered
candidates for upfront surgery (eg, initially thought to have early stage |
disease) but are found to have pathological stage Il or Il disease after resection.

CLDN18.2 indicates claudin-18 isoform 2; EGFR, epidermal growth factor
receptor; ERBB2, human epidermal growth factor receptor 2 (formerly HER2

or HER2/neu); FLOT, fluorouracil, leucovorin, oxaliplatin, and doxetaxel;
FOLFIRI, fluorouracil, leucovorin, and oxaliplatin (FOLFOX)/fluorouracil,
leucovorin, and irinotecan; ICIl, immune checkpoint inhibitor;

PD-L1, programmed cell death ligand 1; TDxd, trastuzumab deruxtecan.

sequential treatment with neoadjuvant chemotherapy and curative-
intent surgery, followed by postoperative chemotherapy, is recom-
mended. The FLOT4 trial®' randomized 716 patients with ad-
vanced, potentially resectable gastric cancer to perioperative
fluorouracil, leucovorin, oxaliplatin, and docetaxel (FLOT, 4 cycles
before and 4 cycles after surgery) or epirubicin, cisplatin, and ca-
pecitabine. Patients treated with perioperative FLOT had im-
proved overall survival compared with the control group (median
overall survival, 50 vs 35 months; HR, 0.77; 95% Cl, 0.63-0.94), es-
tablishing it as the current NCCN-recommended standard periopera-
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tive chemotherapy regimen for patients with locally advanced gas-
tric cancer. The most frequent adverse effects of the FLOT regimen
were neutropenia (75%), peripheral neuropathy (71%), diarrhea
(62%), and infections (35%).>' For patients unable to tolerate the
FLOT regimen, NCCN guidelines recommend using fluorouracil, leu-
covorin, and oxaliplatin, and omitting docetaxel.>*

In June 2025, a phase 3 trial of 948 patients with advanced, po-
tentially resectable gastric cancer reported a higher 2-year event-
free survival of 67.4% in patients receiving durvalumab, an im-
mune checkpointinhibitor and monoclonal antibody against PD-L1,
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plus FLOT compared with 58.5% in those receiving FLOT alone (HR,
0.71; 95% Cl, 0.58-0.86).%° The US Food and Drug Administration
has granted a breakthrough therapy designation to durvalumab with
FLOT to treat gastric cancer.®®

Combined chemoradiation is not routinely recommended for
patients with advanced but resectable gastric cancer. A trial that
included 574 patients with gastric or gastroesophageal junction
cancers reported that median survival was 46 months for those ran-
domized to chemoradiation plus perioperative chemotherapy and
49 months for those randomized to perioperative chemotherapy
only (overall survival HR, 1.05; 95% Cl, 0.83-1.31).°° However, based
on studies performed in patients with esophageal cancer,®” preop-
erative chemoradiation with carboplatin and paclitaxel may be con-
sidered for patients with gastroesophageal junction cancers who are
not candidates for intensive perioperative chemotherapy with FLOT
due to medical comorbidity.

Neoadjuvant Immunotherapy

Neoadjuvant immunotherapy is recommended for patients whose
tumor has a mismatch repair-deficient or microsatellite instability-
high phenotype, found in 4% to 20% of gastric cancers.®®7? Asingle-
group phase 2 trial of 29 patients with resectable mismatch repair-
deficient or microsatellite instability-high gastricand gastroesophageal
junction adenocarcinoma reported that 17 of 29 patients (58.6%)
who had undergone surgery after preoperative immunotherapy with
ipilimumab and nivolumab achieved a pathologically complete re-
sponse, which was higher than the expected response to periopera-
tive treatment with FLOT (16%).”> Analyses of patients with micro-
satellite instability-high gastric cancer revealed that those who
received perioperative chemotherapy had shorter survival time
compared with those undergoing upfront surgery.”* Based on these
findings, the NCCN guidelines recommend surgery or neoadjuvantim-
munotherapy for patients with locally advanced mismatch repair-
deficient or microsatellite instability-high gastric cancer, although ran-
domized trials evaluating survival benefit have not been performed
in this population.>*

Systemic Therapy for Unresectable or Metastatic Gastric Cancer

First-Line Treatments | The goal of systemic therapy in patients with
unresectable or metastatic gastric cancer is to prolong survival. First-
line treatment involves combination chemotherapy with a fluoropy-
rimidine and platinum agent.>*”> Targeted agents or immuno-
therapy can be added to chemotherapy based on the expression of
biomarkers, including ERBB2, PD-L1, and CLDN18.2 (Figure 2).
Median overall survival with these newer regimens ranges from 14
to 20 months, whereas in the comparison groups, it ranges from 11
to16 monthsin the clinical trials discussed below (Table 2).5"6573.76-87

Approximately 15% to 25% of gastric cancers have ERBB2 over-
expression or amplification.®®#° Patients with ERBB2-positive gas-
tric cancer benefit from the addition of trastuzumab, a monoclonal
antibody targeting ERBB2, to first-line chemotherapy. A trial of 594
patients with untreated, metastatic, ERBB2-positive gastric cancer
reported an overall survival benefit for chemotherapy and
trastuzumab compared with chemotherapy alone (median overall
survival, 13.8 vs T1.1months; HR, 0.74; 95% Cl, 0.60-0.91; P = .005).”®
For patients with ERBB2-positive tumors also expressing PD-L1, the
immune checkpoint inhibitor pembrolizumab should be added to
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first-line chemotherapy plus trastuzumab based on a phase 3 trial
demonstrating improvements in survival with the addition of pem-
brolizumab vs placebo with a median overall survivalin PD-L1(com-
bined positive score, =1; 20.1 vs 15.7 months; HR, 0.79; 95% Cl,
0.66-0.95).”"78

First-line treatment for patients with ERBB2-negative gastric
cancer with PD-L1 expression should include an immune check-
point inhibitor (pembrolizumab, nivolumab, tislelizumab) in com-
bination with fluoropyrimidine and platinum chemotherapy. A trial
that randomized patients with ERBB2-negative gastric cancer to
nivolumab plus fluoropyrimidine and platinum chemotherapy
(n =789) or chemotherapy alone (n = 792) reported higher me-
dian overall survival among patients with PD-L1 expression (com-
bined positive score, =5) with nivolumab plus chemotherapy vs che-
motherapy alone (14.4 months vs 11.1 months; HR, 0.71; 98% ClI,
0.59-0.86).7° Similar results were reported with pembrolizumab or
tislelizumab.®"°° Up to 14% of patients treated with immune check-
pointinhibitors had immune-related adverse events, including thy-
roid dysfunction, pneumonitis, and colitis.”®81°

Zolbetuximab, a monoclonal antibody targeting CLDN18.2, can
be added to first-line chemotherapy (fluoropyrimidine and plati-
num agent) if the tumor expresses CLDN18.2, based on 2 phase 3
clinical trials.828* In a combined analysis of the 2 trials, including 1072
patients with advanced CLDN18.2-positive gastric cancer, median
overall survival with zolbetuximab plus chemotherapy was 16.4
months vs 13.7 months with placebo plus chemotherapy (HR for
death, 0.77; 95% Cl, 0.67-0.89).2 Vomiting was reported in 66.8%
of patients receiving zolbetuximab.

Second-Line Treatments | Trastuzumab deruxtecan, an antibody-
drug conjugate that delivers a cytotoxic topoisomerase | inhibitor
to ERBB2-expressing tumor cells, is a second-line treatment op-
tion for patients with ERBB2-positive gastric cancer after progres-
sion with first-line therapy. A randomized phase 2 trial of 188 pa-
tients reported a median overall survival of 12.5 months with
trastuzumab deruxtecan compared with 8.4 months with stan-
dard chemotherapy (HR for death, 0.59; 95% Cl, 0.39-0.88).86 Ten
percent of patients treated with trastuzumab deruxtecan devel-
oped drug-related interstitial pneumonitis, which was typically mild
andreversible; one patient experienced life-threatening, but not fa-
tal, pneumonitis.

Second-line or later-line therapy can improve survival in select
patients who can tolerate additional therapy. Most patients will
receive chemotherapy with paclitaxel in combination with ramu-
cirumab, a vascular endothelial growth factor receptor 2 (VEGFR-
2)-targeted monoclonal antibody. A phase 3 trial of paclitaxel plus
ramucirumab vs placebo in 665 patients with gastric cancer that
had progressed with first-line chemotherapy reported median
overall survival of 9.6 vs 7.4 months; HR for death, 0.81; 95% Cl,
0.68-0.96).%° Treatment with paclitaxel and ramucirumab was also
associated with a longer time to worsening performance status of
5.7 months compared with 4.3 months in the placebo group (HR
for deterioration by =1 performance status level, 0.802; log-rank
P =.04).°" In addition, quality-of-life outcomes, including emo-
tional functioning, nausea, vomiting, and appetite loss, were either
comparable or better in patients treated with paclitaxel and ramu-
cirumab compared with paclitaxel alone.®' Alternative later-line
treatments for metastatic gastric cancer include irinotecan-based
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chemotherapy, docetaxel or paclitaxel, trifluridine and tipiracil, and
ramucirumab alone; however, the expected overall survival benefit
with these treatments is typically less than 2 months when com-
pared with best supportive care.2°®

Novel Therapeutics for Gastric Cancer

Many novel targeted therapies for gastric cancer are in develop-
ment (eTablein the Supplement). Zanidatamab, anantibody that tar-
gets 2 regions of the ERBB2 receptor, is being studied in combina-
tion with chemotherapy and immune checkpoint inhibitors. Phase 3
trials of bemarituzumab, an FGFR2 isoform llIb (FGFR2b)-targeted
monoclonal antibody, in combination with first-line chemo-
therapy, are ongoing. There are multiple trials studying novel ap-
proaches targeting CLDN18.2, such as chimeric antigen receptor
(CAR) T-cell and T-cell engager therapies. Novel immunotherapy tar-
gets such as TIGIT (T-cell immunoreceptor with immunoglobulin
and immunoreceptor tyrosine-based inhibitory motif domain), an
immune checkpoint molecule expressed on T cells, and CD73, anim-
munoinhibitory protein, are under investigation.

Survivorship and Supportive Care After Treatment for
Gastric Cancer

Surveillance after curative treatment for gastric cancer includes
physical examination and laboratory tests, such as blood counts and
chemistry profiles, every 3 to 6 months for the first 2 years, then ev-
ery 6 to 12 months for another 3 years, as recommended by NCCN
guidelines. CT chest, abdomen, and pelvis scans with oral and in-
travenous contrast are recommended every 6 months for the first
2 years and then annually for another 3 years. Surveillance endos-
copies are recommended every 6 months for 1year, then annually
for up to 5 years for patients with gastric cancer who had under-
gone endoscopic resection.

During and after treatment for gastric cancer, patients com-
monly experience several cancer or treatment-related symptoms.
For patients with malnutrition or weight loss during the recovery
from gastrectomy, enteral nutrition is preferred over parenteral
nutrition.”°8 In a retrospective study of 837 patients who had un-
dergone curative gastrectomy, approximately 30% required a jeju-
nostomy feeding tube. The risk of surgical site or intra-abdominal
infections was higher among those who had a jejunostomy feeding
tube placed (36%) than among those without (19%; P < .001).9°

In addition to experiencing prolonged systemic adverse ef-
fects, such as fatigue and chemotherapy-induced neuropathy, sur-
vivors of gastric cancer may develop nutritional deficiencies after
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gastrectomy, such as vitamin B, deficiency (64%) and iron defi-
ciency (50%); therefore, the NCCN recommends monitoring B,, lev-
els at least every 6 months with complete blood count and evalua-
tion of iron deficiency at least annually after gastrectomy.'©%'°' An
observational study of 133 179 survivors of gastric cancer reported
an increased risk of osteoporosis (5.85 cases per 1000 person-
years) compared with 3.69 cases in matched controls (HR, 1.61;
95% Cl, 1.53-1.70).192

Osteoporosis risk may be associated with vitamin D defi-
ciency, which was reported in 29% to 89% of patients in a system-
atic review of 18 studies with 908 postgastrectomy gastric cancer
survivors.'©2193 |ndigestion or early satiety related to delayed gas-
tricemptying (14%-38%), and dumping syndrome (20%-50%) are
also common after gastrectomy.'410°

Supportive care should be incorporated early in the manage-
ment of gastric cancer, with a focus on symptom management,
nutritional support, psychosocial support, and palliative care for un-
resectable or metastatic gastric cancer. A phase 3 trial of 328 pa-
tients with metastatic esophagogastric cancer reported improved
survival with early interdisciplinary supportive care, including regu-
lar nutritional and psychological assessment initiated before the start
of chemotherapy, compared with standard oncological care alone
(median overall survival, 14.8 vs 11.9 months; HR, 0.68; 95% Cl, 0.51-
0.9; P=.02).'0¢

Limitations

This review has several limitations. First, the quality of the evi-
dence was not formally analyzed. Second, articles were selected
based on their relevance to current practice, and therefore may re-
flect publication bias. Third, some relevant studies may have been
missed.

.|
Conclusions

Approximately 30 300 new cases of gastric cancer are diagnosed
annually in the US. Localized gastric cancer is treated with gastrec-
tomy, and locally advanced disease is treated with surgery, immu-
notherapy, and chemotherapy. For patients with unresectable or
metastatic gastric cancer, use of immune checkpoint inhibitors
and targeted therapies, such as trastuzumab or zolbetuximab, and
integration of supportive care, improves survival by several months.
However, 5-year survival with metastatic gastric cancer is less
than 10%.
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