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Abbreviations: 3D-CRT, three-dimensional conformal radiotherapy; 5-FU, 5-fluorouracil; ADC, apparent diffusion coefficient; AJCC/UICC,
American Joint Cancer Committee/Union Internationale Contre le Cancer; CPS, combined positive score; CSCO, Chinese Society of Clinical
Oncology; CT, computed tomography; CTCAE, common terminology criteria for adverse events; cTNM, clinical tumor-node-metastasis; cTNM,
clinical tumor-node-metastasis classification; CY, cytologic results of peritoneal lavage; D, type of lymphadenectomy; DCFdocetaxel plus cisplatin plus
5-FU DOS, docetaxel plus cisplatin plus 5-FU DOSdocetaxel plus oxaliplatin plus S1; DFS, disease-free survival; DGC, diffuse gastric cancer; AMMR,
deficient DNA mismatch repair; DoR, duration of response; DPD, dihydropyrimidine dehydrogenase deficiency; DS, docetaxel plus S-1; DW-MRI,
diffusion-weighted- MRI; EBV, Epstein-Barr Virus; ECC, epirubicin plus cisplatin plus capecitabine; ECF, epirubicin plus cisplatin plus 5-FU; ECX,
epirubicin plus cisplatin plus capecitabine; EGJ, esophagogastric junction; EIPL, extensive intraoperative peritoneal lavage; EMR, endoscopic mucosal
resection; EN, enteral; EOC, epirubicin plus oxaliplatin plus capecitabine; EPO, erythropoietin; ERAS, enhanced recovery after surgery; ESD,
endoscopic sub-mucosal dissection; EUS, endoscopic ultrasound; FAP, familial adenomatous dysplasia; FIGC, family internal gastric cancer; FLOT,
5-FU plus leucovorin plus oxaliplatin plus docetaxel; FOLFOX, leucovorin calcium plus 5-FU plus oxaliplatin; F-OX, fluoropyrimidine plus oxaliplatin;
GAPPS, gastric proximal polyposis of the stomach; HAIC, hepatic artery infusion chemotherapy; HDGC, hereditary diffuse gastric cancer; HER2,
human epidermal growth factor receptor 2; HIPEC, hyperthermic intraperitoneal perfusion chemotherapy; IHC, immunohistochemistry; IL,
interleukin; IMRT, intensity-modulated radiotherapy; IPC, intraperitoneal chemotherapy; ISH, in situ hybridization; LADG, laparoscopic-assisted
distal gastrectomy; LAPG, laparoscopic-assisted proximal gastrectomy; LATG, laparoscopic-assisted total gastrectomy; LTG, laparoscopic total
gastrectomy; mAb, monoclonal antibody; mDCF, modified DCF; MDT, multidisciplinary team; mECF, modified ECF; mECF, modified ECF; mOS,
median OS; mPFS, median progression-free survival; MRI, magnetic resonance imaging; MSI, microsatellite instability; MWA, microwave ablation;
NCCN, National Comprehensive Cancer Network; NGS, next-generation sequencing; NMPA, National Medical Products Administration; NR, not
reached; NRS, nutrition risk screening; NTRK, neurotrophic tyrosine receptor kinase; ODG, open distal gastrectomy; ONS, oral nutritional
supplements; OR, odds ratio; ORR, overall response rate; P, presence of local peritoneal metastatic nodules; PACX, paclitaxel plus capecitabine; pCR,
pathological complete response; PD-L1 CPS, programmed death ligand-1 combined positive score; PD-LI1, programmed death ligand 1; PET, positron
emission tomography; PF, cisplatin plus 5-FU; PG-SGA, patient generated subjective global assessment; pM, pathological distant metastasis
classification; PN, parenteral; pN, pathological nodal classification; POF, paclitaxel plus FOLFOX; pT, pathological tumor depth invasion
classification; pTNM, pathological tumor-node-metastasis classification; R, radicality criteria of surgery; RDG, robotic distal gastrectomy; RFA,
radiofrequency ablation; rhG CSF, recombinant human granulocyte colony-stimulating factor; RR, risk ratio; SBRT, stereotactic body radiotherapy;
SOX, S-1 plus oxaliplatin; SP, cisplatin plus S-1 TE, docetaxel plus oxaliplatin; TACE, transarterial chemoembolization; TEF, docetaxel plus oxaliplatin
plus 5-FU; TEX, docetaxel plus oxaliplatin plus capecitabine; TMB, tumor mutational burden; TPO, thrombopoietin; TRG, tumor regression grade;
‘WHO, World Health Organization; XELOX, capecitabine plus oxaliplatin; XP, capecitabine plus cisplatin; ypTNM, post neoadjuvant pathological
tumor-node-metastasis classification
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1 | BACKGROUND

Abstract

There exist differences in the epidemiological characteristics, clinicopathologi-
cal features, tumor biological characteristics, treatment patterns, and drug selec-
tions between gastric cancer patients from the Eastern and Western countries.
The Chinese Society of Clinical Oncology (CSCO) has organized a panel of senior
experts specializing in all sub-specialties of gastric cancer to compile a clini-
cal guideline for the diagnosis and treatment of gastric cancer since 2016 and
renews it annually. Taking into account regional differences, giving full consid-
eration to the accessibility of diagnosis and treatment resources, these experts
have conducted expert consensus judgment on relevant evidence and made var-
ious grades of recommendations for the clinical diagnosis and treatment of gas-
tric cancer to reflect the value of cancer treatment and meeting health economic
indexes in China. The 2021 CSCO Clinical Practice Guidelines for Gastric Can-
cer covers the diagnosis, treatment, follow-up, and screening of gastric cancer.
Based on the 2020 version of the CSCO Chinese Gastric Cancer guidelines, this
updated guideline integrates the results of major clinical studies from China and
overseas for the past year, focused on the inclusion of research data from the
Chinese population for more personalized and clinically relevant recommen-
dations. For the comprehensive treatment of non-metastatic gastric cancer,
attentions were paid to neoadjuvant treatment. The value of perioperative
chemotherapy is gradually becoming clearer and its recommendation level has
been updated. For the comprehensive treatment of metastatic gastric cancer,
recommendations for immunotherapy were included, and immune checkpoint
inhibitors from third-line to the first-line of treatment for different patient groups
with detailed notes are provided.

KEYWORDS
adjuvant, chemotherapy, Chinese Society of Clinical Oncology (CSCO), diagnosis, gastric
cancer, immunotherapy, neoadjuvant, radiotherapy, surgery, targeted therapy

the incidence of early-onset gastric cancer (EOGC) among
the young population [3].

Gastric cancer is the fifth commonest cancer and the
fourth leading cause of cancer mortality worldwide. It has
the highest incidence and mortality rates in Eastern and
Western Asia, Latin America, and some Eastern Euro-
pean countries [1]. The disease burden of gastric cancer
in China is high. According to the Global Burden of Dis-
ease Study 2019, the disability-adjusted life-years (DALYs)
in China accounted for 44.21% of the total number of gas-
tric cancer worldwide [2]. Gastric cancer is the second
most frequently diagnosed cancer and the second lead-
ing cause of cancer-related deaths in China. China has a
higher mortality/incidence ratio (0.845) and 5-year preva-
lence (27.6/100,000) than most developed countries and
highlights a worrisome feature of a consistent increase in

The common risk factors of gastric cancer include Heli-
cobacter pylori infection, smoking, high salty diets, sus-
ceptibility to hereditary gastric cancer syndrome. Dur-
ing the last decade, the incidence of gastric cancer has
decreased steadily owing to the reduction in gastric
cancer-related risk factors in China and other countries.
However, since gastric cancer has a complex microen-
vironment and is a heterogeneous disease, there exist
differences between the Western and Eastern gastric can-
cer populations as to the etiology, epidemiological char-
acteristics, primary tumor site, histopathology, treatment
strategies, prognoses, molecular biological characteris-
tics, and immunological characteristics. As such, the pur-
pose of this guideline is to standardize the treatment
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for different stages of gastric cancer in the Chinese
population.

2 | DIAGNOSIS

2.1 | Basic principles

The tumor-node-metastasis (TNM) staging system from
the American Joint Cancer Committee/Union Interna-
tionale Contre le Cancer (AJCC/UICC) is the interna-
tionally accepted standard for gastric cancer staging, and
the 8th edition is used throughout this guideline. Initial
evaluation of gastric cancer mainly includes imaging and
pathological examinations for diagnosis. Other examina-
tions include complete physical examination, blood chem-
istry tests, endoscopy (endoscopic ultrasound [EUS] and
fine-needle biopsy), metastatic lesion biopsy, diagnostic
laparoscopy, and diagnostic intra-peritoneal fluid exami-
nation.

Chest, abdominal and pelvic computed tomography
(CT) is the primary diagnostic modality for pre-treatment
clinical staging. Magnetic resonance imaging (MRI),
laparoscopic exploration, and positron emission tomogra-

phy (PET) scan are alternatives to CT for the diagnosis
of liver, peritoneal, and systemic metastases, respectively.
The imaging report should clearly describe observations
to support the clinical stage evaluation and classification
(cTNM) of the disease.

Histopathological examination is the gold standard for
gastric cancer diagnosis and is the basic prerequisite for
treatment initiation. The postoperative histopathological
staging (pTNM) and diagnosis provide information for
a complete assessment of the tumor to prognosticate
and plan personalized treatment strategies. Currently, the
molecular classification of gastric cancer is based on the
human epidermal growth factor receptor 2 (HER2) expres-
sion in tumor tissues, and it is the basis for selecting
anti-HER?2 targeted therapy. All cases pathologically diag-
nosed as gastric or esophagogastric junction (EGJ) ade-
nocarcinoma should undergo HER2 assessment. It is rec-
ommended to also evaluate the microsatellite instability
[MSI]) by polymerase chain reaction (PCR) or deficient
DNA mismatch repair (AMMR) status by immunohisto-
chemistry (IHC)in gastric cancer tissues for all newly diag-
nosed gastric cancer cases. The use of next-generation
sequencing (NGS) and liquid biopsy in gastric cancer are
still in an investigational phase.
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2.2 | Imaging and endoscopy
Purpose (diagnosis/ Grade III
evaluation) Grade I recommendations Grade II recommendations recommendations
Definitive diagnosis Gastroscopy + biopsy Cytological examination
(Evidence 1A) (Evidence 2A)*
Location evaluation « Gastroscopy Abdominal MRI X-ray barium double
(Evidence 1A) (Evidence 2A) contrast radiography
» Abdominal enhanced CT (Evidence 2B)
(Evidence 1A)
Staging evaluation « Abdominal and pelvic enhanced CT® « Abdominal MRI®
(Evidence 1B) (Evidence 2A)
« Chest CT¢ « PET/CT
(Evidence 1B) (Evidence 2A)
« EUS! « Diagnostic laparoscopy and examination
(Evidence 1A) of intraperitoneal washings’
(Evidence 1B)
Treatment efficacy Abdominal and pelvic enhanced CT# « Gastroscopy Functional imaging
evaluation (Evidence 1A) (Evidence 2A) examination”
« PET/CT (Evidence 3)
(Evidence 1B)
« Abdominal MRI
(Evidence 2A)

Abbreviations: EUS, endoscopic ultrasound; MRI, magnetic resonance imaging; PET/CT, positron emission tomography/computed tomography;

Notes

21fit is not possible to obtain a pathological diagnosis of gastric cancer despite repeated gastroscopic biopsies, cytological examination of ascites/pleural effusion
or pathological examination of metastatic lesions can be used as the basis for qualitative diagnosis.

YEnsure that the gastric cavity is fully dilated and expanded by drinking enough liquid, water preferably, before the examination [4, 5]. A multiphase and
multi-planar enhanced contrast scan is recommended for diagnosis [6]. Plain abdominal CT scans are not recommended. If patients have contraindications to the
contrast agent used for enhanced CT scan, MRI or EUS is recommended [4, 5]. CT imaging texture analysis can be used for assisting physicians’ evaluation and
could potentially increase staging accuracy [7].

¢Chest CT can detect lung metastasis more effectively than X-ray examination [6]. For EGJ carcinoma, enhanced CT scan of the chest is recommended to assess
the metastatic status and range of mediastinal lymph nodes.

4EUS should be carried out in qualified centers. In the 8th edition of the AJCC/UICC staging system for gastric cancer, esophageal cancer, and EGJ cancer,
EUS is recommended as the preferred modality for the clinical evaluation of tumor depth invasion (cT) [5]. EUS cT staging not only enables direct observation of
the lesions but can also provide visual descriptions regarding the different anatomical layers of the gastric wall and non-homogeneous hypoechoic regions which
could suggest the destruction of corresponding layers of the gastric wall. Simultaneously, EUS can detect enlarged perigastric lymph nodes and metastatic lesions
in the gastric-neighboring parts of the liver and peritoneal cavity. Thus, EUS is helpful for the diagnosis and clinical staging of gastric cancer, and assessment of
response to neoadjuvant therapy. A systematic meta-analysis of 50 studies (n = 4397) reported that the overall sensitivity and specificity of EUS for distinguishing
T1 to T2 (superficial) versus T3 to T4 (advanced) gastric cancer was 0.86 and 0.90, respectively [8]. Further, the diagnostic capacity of EUS to distinguish T1 (early
gastric cancer) versus T2 (muscle-infiltrating) tumor was 0.85 and 0.90, and Tla (mucosal) versus T1b (submucosal) cancer was 0.87 and 0.75, respectively [8].

€When liver metastasis is suspected on a CT scan, abdominal contrast MRI is recommended for further confirmation. If the patients’ conditions permit, a
liver-specific contrast agent can be used to increase the diagnostic sensitivity [9].

"Diagnostic laparoscopic exploration and examination of intraperitoneal washings are recommended for detecting occult metastasis and when peritoneal
metastasis is suspected [5]. For intraperitoneal lavage, 200 mL of normal saline can be infused into the different quadrants of the abdominal cavity and collect >50
mL of the lavage fluid for cytological examinations.

8 According to the response evaluation criteria in solid tumors (RECIST) 1.1 criteria [10], nodules of the liver, lung, or peritoneal metastasis with a long-axis
diameter >1 cm or lymph nodes with a short-axis diameter >1.5 cm should be used as target lesions for treatment evaluation. The thickness of primary lesions can
be used as a reference for therapeutic assessment but should not be considered as a target lesion. In regard to immunotherapy, treatment efficacy can be evaluated
using the iRECIST criteria [11].

"Small sample-sized studies have shown that volume measurement on imaging examinations [12] and functional imaging parameters such as the apparent
diffusion coefficient value of diffusion-weighted MRI (DW-MRI) [13] and iodine concentration of spectral CT examinations [14] can assist in the evaluation of
treatment efficacy of gastric cancer and can be used as a reference for evaluating treatment of atypical cases. Further, CT deep learning technology has also shown
potential in assisting the evaluation of gastric cancer chemotherapy efficacy [15].

2.3 | Pathological diagnosis

2.3.1 | Histopathological diagnosis
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2.3.2 | Molecular diagnosis

Grade II recommendations Grade III recommendations

Evaluation of PD-L1

Molecular classification Grade I recommendations

After a pathological diagnosis Detection of NTRK fusion gene'

* All cases of gastric

of gastric cancer, molecular
profiling® should be
conducted and treatment
should be guided according
to the molecular
classification.

adenocarcinoma should
undergo HER2
assessment? ¢
(Evidence 1A);

* Evaluation of MSI/dMMR
status in gastric cancer

expression status for
patients intended to be
treated with PD-1/PD-L1
inhibitors is
recommended”
(Evidence 2A)

(Evidence 2B)

tissues is also
recommended®® (Evidence
1B)

Abbreviations: HER2, human epidermal growth factor receptor 2; MSI, microsatellite instability; AMMR, deficient DNA mismatch repair; PD-L1, programmed
death-ligand 1; NTRK, neurotrophic tyrosine receptor kinase;

Notes:

2For patients with advanced gastric cancer who experienced treatment failure after standard treatment, NGS can be used to identify potential therapeutic
targets. It is emphasized that certified platforms and products abiding by strict quality control and standardized operation process are recommended to ensure the
reliability of obtained results.

YHER?2 status has been associated with response and survival prediction of patients with advanced gastric cancer to trastuzumab treatment. Therefore, HER2
status testing is recommended for all gastric cancer [24-27].

¢According to some reports [28, 29], high-throughput sequencing-based serial circulating tumor DNA (ctDNA) genotyping was found to be an efficient approach
to monitor resistance to trastuzumab based on differences in HER2 copy numbers in HER2 positive gastric cancer. If tissue biopsy cannot be obtained, assessment
of HER2 amplification via liquid biopsy could be an effective alternative. HER2 amplification from ctDNA can also be used to monitor gastric cancer patients’
response to trastuzumab.

4IHC and in situ hybridization (ISH) techniques for HER2 assessment should be strictly performed according to the “Guidelines for HER2 detection in gas-
tric cancer (2016)” [30]. These and related tests (IHC, FISH/double signal in situ hybridization [DSISH]) should be performed using the China Food and Drug
Administration (CFDA) approved kits.

¢Immune checkpoint inhibitors targeting programmed death protein-1(PD-1) and its ligand-1 (PD-L1) have become a research hotspot in tumor immunotherapy
in recent years. For patients who are to undergo immunotherapy, evaluation of MSI/MMR status and the association of PD-LI expression to tumor mutational
burden (TMB) is recommended. The association of Epstein-Barr virus (EBV) status with immunotherapy is still to be fully elucidated.

fMMR protein detection: immunohistochemistry detection of MLH1, PMS2, MSH2, MSH6 proteins in the nucleus of the tumor should be performed. If absence
of any one of these four proteins is observed, the patient can be classified as dAMMR, and if all four are present, the patient can be classified as proficient MMR
(pPMMR).

8MSI detection: it is recommended to use the 5 microsatellite loci (BAT25, BAT26, D55346, D2S123, D17S250) proposed by the US National Cancer Institute
(NCI). The grading criteria are as follows: MSS, if all the 5 loci are found as stable; MSI-L, if 1 locus is found unstable; high MSI status (MSI-H) if >2 loci are
unstable. MSI is mostly caused by MMR gene mutation and functional defect, and its status can be reflected based on MMR protein analysis. Thus, dMMR can be
considered equivalent to MSI-H, and pMMR to low MSI status (MSI-L) or microsatellite stability (MSS).

hFor a sample to be deemed suitable for PD-L1 assessment, there should be at least 100 tumor cells present in the sample. PD-L1 combined positive score
(CPS) = total number of PD-L1-stained cells (including tumor cells, macrophages, and lymphocytes) / total number of tumor cells under microscope (x 100) [31].

iThe U.S.FDA has authorized the use of TRK inhibitors (i.e., larotrectinib or entrectinib) in patients with neurotrophic tyrosine receptor kinase (NTRK) gene
fusion-positive solid tumors. For gastric cancer patients who have failed with standard treatment, NTRK gene fusion can be detected via multiple methods.
Immunohistochemistry is a fast and convenient preliminary screening method, but it still needs to be verified by FISH or NGS.
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3 | COMPREHENSIVE TREATMENT OF
GASTRIC CANCER

3.1 | Treatment of non-metastatic gastric
cancer
3.1.1 | Treatment of resectable gastric cancer

The treatment of resectable gastric cancer is based on
the evaluated clinical stage. The primary choice of treat-
ment for early-stage gastric cancer is endoscopic treat-
ment which includes EMR or ESD. For patients unsuit-
able for endoscopic treatment, abdominal laparotomy or
laparoscopy can be performed. For non-EGJ gastric can-
cer patients, the current standard treatment is D2 gastrec-
tomy followed by adjuvant chemotherapy. For advanced

resectable gastric cancer patients (stage cIIl or above),
neoadjuvant therapy can be considered, and for advanced
EG]J gastric cancer patients, neoadjuvant chemoradiation
therapy can be considered. However, for patients with pro-
gressive disease and unable to undergo RO resection after
neoadjuvant treatment, till present, there is no adequate
evidence-based data to support remedial therapy, but a
best supportive treatment plan can be formulated through
a multidisciplinary team (MDT) discussion based on the
individual’s condition. For patients with resectable tumors
but unsuitable for surgery, chemoradiotherapy can be con-
sidered as an alternative choice. However, for each such
patient, based on the individualized characteristics and
conditions, a personalized optimal treatment strategy must
be proposed (refer to section “2.1.2 Comprehensive Treat-
ment for Unresectable Gastric Cancer”).
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Endoscopic therapy for early-stage gastric cancer

Stage Stratification Grade I recommendations Grade II recommendations
cT1aNOMO, Stage I Patients suitable + EMR/ESD Patients with non-radical resection must
for EMR/ESD* (Evidence 1B) receive additional ESD, electrotomy, or
* Patients who had non-radical resection close follow-up upon providing informed
with EMR/ESD must be re-operated consent (Evidence 2A)
(Evidence 1A)P

Abbreviations: EMR, endoscopic mucosal resection; ESD, endoscopic sub-mucosal dissection;

Notes

2Principles of EMR/ESD for early gastric cancer

Endoscopic resection of early gastric cancer mainly includes EMR and ESD. In principle, endoscopic therapy is suitable for tumors with the least risk of lymph
node metastasis [32]. The initial absolute indications for endoscopic resection were previously identified as well-differentiated tumors limited to mucosa invasion
(T1a) with a diameter <2 cm and without ulceration. Following the publication of the results of a Japanese multicenter prospective single-arm study (JCOG0607)
[33], the 5th edition of the Japanese Gastric Cancer Guidelines [34] expanded the indications for EMR and ESD to differentiated cancers invading the mucosal
layer with diameter <2 cm (cTla) and without ulcerations; and expanded indications for ESD to differentiated cancers of diameter >2 cm without ulceration
invading the intramucosal layer (cT1a), and differentiated cancers of diameter <3 cm with ulceration and invading the intramucosal layer (cTla). The expanded
indications for ESD include undifferentiated non-ulcerated intramucosal carcinoma (cT1a) with diameter <2 cm. For the Chinese gastric cancer population, the
clinical implications of the expanded indications are still being investigated in many centers across China.

YEvaluation and curative strategies for endoscopic radical resection

The radicality of endoscopic resection is based on the extent of local resection and possibility of lymph node metastasis. Results of large-scale case studies
and systematic analyses showed that for cases with absolute indications and negative margins, the rate of lymph node metastasis was <1% and had a long-term
prognosis similar to surgical resection. For cases satisfying the expanded criteria, the rate of lymph node metastasis was <3%, but long-term follow-up data are
awaited [33, 35, 36].

The radicality of endoscopic resection should be confirmed using the resected specimen on the postoperative pathological report, based on which the necessity
of further treatment and follow-up are to be determined.

Surgical treatment of resectable gastric cancer
Overall treatment strategy.
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Principles of surgery.
Technical Type of Type of lym- Grade I Grade II Grade IIT
requirement gastrectomy phadenectomy recommendations recommendations recommendations
Lymphadene-
ctomy recom-
mendations®

Pylorus D1 Stations: 1, 3, 4sb, 4d, 6,
preserving 7
partial (Evidence 1A)
gastrectomy
D1+ Stations: D1 and 8a, 9
(Evidence 1A)

Total D1 Stations: 1-7
gastrectomy
D1+ Stations: D1 and 8a, 9,
11p
D2 Stations: 1-7, 8a, 9, 10, Stations D2 + station
11, 12a 10

(If tumor invaded the (Evidence 2A)
esophagus, include
stations 19, 20, 110,
and 111)

(Evidence 1A)

Digestive tract
reconstruction®

Proximal gastrectomy » Esophagogastrostomy  Jejunal interposition
(Evidence 1A) for gastric
« Tubular replacement
gastroesophageal (Evidence 2B)
anastomosis

(Evidence 2A)
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Technical Type of Type of lym- Grade I Grade II Grade III
requirement gastrectomy phadenectomy recommendations recommendations recommendations

“For stage clII patients with metastatic lymph nodes at the middle and lower portions of the stomach and lower part of the pylorus;

*For patients preoperatively staged as ¢T3 or cT4, primary tumor >6 cm, and located at the upper or middle portions of the stomach near the greater curvature;

Abbreviations: D, type of lymphadenectomy;

Notes

2Principles of surgery

The scope of gastrectomy is based on the location of the tumor, with the aim to ensure adequate surgical resection margin. Based on data from recent studies
[37, 38], the recommendations for an adequate distance of resection margin for >T2 Borrmann I-II gastric cancers is >3 cm, and for Borrmann III-IV is >5 cm. If
the tumor has invaded the esophagus or pylorus, a resection margin of 5 cm is not obligatory as long as RO resection and negative margins on frozen pathological
examinations can be assured.

Based on the findings of the JCOG9502 study [39], for EGJ adenocarcinoma which has invaded <3 cm into the esophagus or the body of the stomach, abdominal
(non-endoscopic) surgery is recommended. Transthoracic surgery is not recommended.

The resection of perigastric lymph nodes and those alongside accompanying vessels of the abdominal cavity should be performed according to the type of
gastrectomy [37, 38]. D1 gastrectomy includes the resection of the required part of the stomach (with adequate resection margin), greater and lesser omentum, and
the following perigastric lymph nodes: the right and left para-cardiac lymph nodes, lesser and greater curvature lymph nodes, lymph nodes along the left gastric
artery, suprapyloric, and infrapyloric lymph nodes along the right gastric artery. D2 gastrectomy includes the structures resected in D1 gastrectomy and the resection
of the lymph nodes along the common hepatic artery, celiac artery, splenic hilum, and splenic artery. For resectable cT2-4 and cT1N+ cases, D2 lymphadenectomy
is recommended as it has been shown to be superior in decreasing the risk of recurrence and gastric-related death, compared to D1 lymphadenectomy. It is
recommended that >16 lymph nodes should be pathologically examined to ensure accurate staging and prognostication [40].

Currently, there is still controversy regarding the necessity for splenic hilar lymph node dissection. The rate of splenic hilar lymph node metastasis varies
greatly in different reports but the risk of splenic hilar lymph node metastasis has been found to be higher for tumors located at the upper part of the stomach
than the lower part [41]. At present, it is recommended that splenic hilar lymph node dissection should not be performed in stage cT1-2 gastric cancer patients as
the risk of lymph node metastasis is low [42]. However, for tumors with advanced TNM stage, size >6 cm, and located at the greater curvature of the stomach, the
probability of splenic hilar lymph node metastasis is high [42]. The Expert Committee recommends that splenic hilar lymph node dissection should be performed
in the following cases: the primary tumor is >6 cm, the tumor is located at the middle-upper part of the stomach near the greater curvature, and preoperatively
staged as cT3-4 [43, 44]. Splenectomy for the purpose of lymph node dissection is not recommended.

Whether it is necessary to dissect lymph nodes at the root of the superior mesenteric vein (station 14v) in advanced gastric cancer remains controversial.
Although station 14v is not within the routine scope of D2 lymphadenectomy in the 3™ edition of the Japanese Gastric Cancer Treatment Guidelines [45], it has
been observed that D2 with station 14v lymph node dissection may improve overall survival (OS) in clinically staged III/IV patients with middle- and lower-third
gastric cancer. Retrospective studies showed that the rate of metastasis to station 14v in distal gastric cancer was 18.3%-19.7%, while the metastasis rate of stage I
distal gastric cancer patients was 0, and that of stage II distal gastric cancer patients was 1.6% [46, 47]. D2 lymphadenectomy with resection of station 14v lymph
nodes can improve the OS of stage cIII/IV middle and lower gastric cancer patients [48]. The Expert Committee recommends these indications for the dissection
of station 14v lymph nodes: clinically staged III patients with tumors located at the middle and lower parts of the stomach, especially for those with metastasis to
the infra-pyloric lymph nodes.

Although the station 13 (retro-pancreatic) lymph nodes are not within the routine scope of D2 dissection, studies have found that for advanced lower gastric
cancer, the metastasis rate to station 13 was 2.53%-9%, and if the tumor has invaded the duodenum, the metastasis rate is even higher, at 26.7% [49-51]. In terms
of survival outcome, for patients with stage cI/II disease, the dissection of station 13 does not improve OS, while for stage cIII/IV patients, it can improve OS.
However, the rate of postoperative complications of station 13 dissection is about 15.18%. For patients with duodenal invasion and stage cIII disease, dissection of
station 13 can be considered, but this population is often accompanied by a low RO resection rate. Therefore, neoadjuvant therapy combined with D2 and station
13 dissection can be considered for such patients.

For patients with resectable advanced gastric cancer, it has been reported that preventive para-aortic lymph node dissection was not associated with improved
long-term survival of these patients [52], and the value of therapeutic para-aortic lymph node dissection is still controversial. Suitable patients should be encouraged
to participate in clinical trials.

"Laparoscopic and robotic surgery

For distal gastrectomy of gastric cancer classified as cTINO and cT1N1, large-scale prospective studies from Japan and Korea, JCOG0912 [53] and KLASS-01 [54],
have shown that laparoscopic surgery was equivalent to open surgery in terms of safety and long-term prognosis. Therefore, laparoscopic surgery is recommended
as a routine surgical technique.

There is no large prospective study for total and proximal laparoscopy-assisted gastrectomy (LTG and LAPG) of early gastric cancer. The KLASS-03 study was
a single-arm prospective multicenter clinical study, from South Korea, to explore the clinical value of LTG in stage I gastric cancer (N = 160) [55]. The results
showed that the rates of postoperative complications and deaths were 20.6% and 0.6%, suggesting that LTG performed by experienced surgeons was clinically
effective in stage cI patients. In the JCOG1401 study [56], a phase II clinical study from Japan exploring the value of LATG (n = 195)/LAPG (n = 49) in stage cl
gastric cancer (N = 244), the rate of conversion surgery was 1.7%, the overall rate of grade 3/4 complications was 29%, and no surgery-related death was observed,
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confirming the safety of LATG/LAPG in stage cI patients. The CLASS-02 study [57] was a randomized controlled study (N = 214) carried out in China to explore
the safety of LTG (n = 105) in the treatment of stage cI gastric cancer compared to open total gastrectomy (OTG; n = 109). The postoperative complications of
the two groups were 19.1% and 20.2% respectively, and the death rate was 1.0%, demonstrating comparable safety of LTG to that of OTG, with lymphadenectomy
performed by experienced surgeons for stage cI gastric cancer. These three studies preliminarily confirmed the safety of LTG and LATG/LAPG. However, the
long-term benefit of LTG and LAPG for early gastric cancer has not yet been confirmed. Therefore, the Expert Committee recommends further investigations of
such cases in experienced medical centers.

For advanced gastric cancer, the CLASS-01 [58] and KLASS-02 [59] phase III randomized controlled trials confirmed that LADG combined with D2 lymph node
dissection was safe when performed by experienced surgeons in high-volume medical centers. It was associated with reduced blood loss, faster gastrointestinal
recovery, shorter hospital stays, and had similar long-term survival compared to open surgery.

Whether laparoscopic gastrectomy is feasible for patients with advanced gastric cancer after neoadjuvant therapy is still controversial. Currently, there is a lack
of large cohort prospective research evidence. The recent results of a Chinese randomized controlled study, comparing the safety and recovery indices of LADG
with D2 lymphadenectomy against open distal gastrectomy (ODG) with D2 lymphadenectomy in locally advanced gastric cancer (cT2-4aN+MO) patients who
received neoadjuvant chemotherapy, showed that LADG was associated with better postoperative safety and adjuvant chemotherapy tolerance compared than
ODG [60].

Therefore, the Expert Committee suggests that for patients with stage I-III gastric cancer who are suitable for distal subtotal gastrectomy, laparoscopic surgery
can be routinely performed. LTG for early gastric cancer can be performed in experienced medical centers as clinical investigations. However, there is no evidence
for the benefit or superiority of proximal and LTG for advanced gastric cancer, and the results of clinical studies are awaited. Further, whether laparoscopic surgery
can be performed for advanced gastric cancer after neoadjuvant therapy still urges more prospective clinical confirmations.

A recent randomized controlled study from China which investigated the safety and efficacy of indocyanine green tracer-guided lymph node dissection during
laparoscopic radical gastrectomy in patients with potentially resectable gastric adenocarcinoma (cT1-cT4a, NO/+, M0) showed that indocyanine green fluorescence
imaging could be used for routine lymphatic mapping during laparoscopic gastrectomy and could also noticeably increase the number of lymph node dissections
and reduce lymph node noncompliance without increased complications in patients undergoing D2 lymphadenectomy [61].

Further, robotic gastric cancer surgery has attracted much attention in recent years. Although there is no large sample prospective study to confirm its efficacy
in the treatment of gastric cancer, a retrospective study from Korea which compared robotic gastric cancer surgery (n = 421) with open/laparoscopic surgery (n
=1663) [62] showed that although there was no difference in long-term survival between the study groups, patients from the robotic group had a lower risk of
intra-operative bleeding. A randomized controlled clinical study from China compared robotic distal gastrectomy (RDG) against LADG in 283 patients with cT1-
4aN0/4+MO disease, and the short-term efficacy results showed that the postoperative complications of RDG were lower, and more peri-gastric lymph nodes could
be removed [63]. Currently, the Expert Committee believes that the advantages and significance of robotic gastric cancer surgery still need further confirmatory
evidence before wide clinical application.

According to the Expert Committee, for stage cIII patients, laparoscopic exploration should be performed, and the 3-incision method should be applied. Peri-
toneal metastasis should be evaluated. For complete exploration, it is recommended to open the gastrocolic ligament and observe whether there is occult metastasis
in the omentum. If peritoneal metastasis is detected, HER2 and MMR status detection in the metastatic lesion should be performed to guide the treatment. If no
obvious peritoneal metastasis is found, cytological examination of peritoneal lavage fluid should be performed.

‘Digestive tract reconstruction

The type of digestive tract reconstruction performed depends on the patient’s physical condition and the surgeon’s experience as far as it does not affect the
radicality of the gastrectomy.

Billroth I and Billroth II surgeries are mostly adopted for distal gastrectomy. The postoperative complication rates for both surgeries are similar. However,
Billroth I is easier to perform and better suits the normal physiological gastrointestinal pathway. For tumors located in the lower third of the stomach, especially
those invading the pylorus and the duodenum, Billroth II surgery is recommended because these patients can have a second chance for surgery in case of tumor
recurrence [64]. Compared with Billroth type I and II, Roux-en-Y anastomosis can effectively reduce bile reflux and prevent the occurrence of remnant gastritis.
However, this operation is relatively complex, and the risk of postoperative retention syndrome may be increased [65].

Gastroesophageal anastomosis is frequently used for proximal gastrectomy as the anastomosis is relatively easy to perform, has shorter operative time, lesser
number of anastomosis, and often accompanied with lower risk of postoperative complications, but the risk of esophageal reflux is common and serious [66]. The
modified tubular gastroesophageal anastomosis can significantly reduce the risk of severe esophageal reflux [67]. Compared with gastroesophageal anastomosis,
the Jejunal interposition method can reduce the occurrence of moderate or severe esophageal reflux, but this operation is complex and abdominal discomfort,
upper abdominal fullness, and hiccups are commonly observed in these cases [68]. Therefore, its advantages remain to be confirmed, and if required, it is suggested
that the Jejunal interposition method is recommended to be performed in large experienced medical centers.

Roux-en-Y is the preferred reconstruction method for total gastrectomy [38]. It has been reported that, in addition to Roux-en-Y anastomosis, the reconstruction
of the Jejunal pouch digestive tract may improve the patients’ postoperative quality of life [69]. However, the Jejunal interposition technique is complicated and may
be associated with a high risk of postoperative complications, and controversies concerning its efficacy in improving the patients’ quality of life exist. Therefore,
if required, it is suggested that this procedure should be carried out in large experienced medical centers.

For d and e, please view the notes below.
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Perioperative treatment of resectable gastric cancer.

Postoperative adjuvant therapy!

Grade 111
Stratification” Grade I recommendations Grade II recommendations recommendations

Stage III: Postoperative adjuvant Postoperative adjuvant * Postoperative adjuvant
* pTIN3bMO chemotherapy: chemotherapy: DS chemotherapy: FOLFOX
+ pT2N3MO + XELOX (Evidence 1A) sequential S-1 (Evidence (Evidence 2A)
* pT3N2-3MO * SOX (Evidence 1A) 1B) * Postoperative adjuvant
* pT4aN1-3MO chemoradiotherapy: DT
* pT4bNO0-3MO 45-50.4 Gy (concurrent
fluorouracil) (Evidence 3)
with RO resection and D2
dissection

pT2-4NanyMO and R1/R2 Postoperative MDT discussion for optimal
resection chemoradiotherapy™: DT treatment regimen
45 to 50.4 Gy (concurrent
fluoropyrimidine)
(Evidence 2A)

" According to the 8" AJCC/UICC pathological staging system (pTNM) for gastric cancer;

*For cases with positive margin or residual tumor, additional dose can be given according to the specific clinical condition;

Abbreviations: XELOX, oxaliplatin + capecitabine; FOLFOX, leucovorin calcium (folinic acid) + fluorouracil + oxaliplatin; SOX, S-1 + oxaliplatin; XP,
capecitabine + cisplatin; SOX, S-1 + oxaliplatin; DS, docetaxel plus S-1; MDT, multidisciplinary team; D, type of lymphadenectomy;
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Neoadjuvant therapy®

Grade III
Stratification” Grade I recommendations Grade II recommendations recommendations

Gastric cancer invading the Neoadjuvant + XELOX (Evidence 2A) Neoadjuvant radiotherapy
EGJ®!: cT3-4aN+MO, stage chemoradiotherapy: DT + FOLFOX (Evidence 2A) (patients unsuitable for
clll 45-50.4gy (concurrent *+ SOX (Evidence 1B) chemotherapy) (Evidence

fluorouracil, platinum or * DOS (Evidence 1B) 2B)
taxanes) (Evidence 1B) + FLOT4 (Evidence 1B)

R1/R2 resection after MDT discussion for optimal Encourage participation in
neoadjuvant therapy personalized treatment clinical trials

* According to the 8" AJCC/UICC clinical staging system (cTNM) for gastric cancer

Abbreviations: EGJ, esophagogastric junction; MSI-H, high microsatellite instability status; cTNM, clinical tumor-node-metastasis classification; SOX, S-1 +
oxaliplatin; DOS, docetaxel + oxaliplatin + S-1; 5-FU, 5-fluorouracil; FLOT, 5-FU+ leucovorin + oxaliplatin + docetaxel; XELOX, capecitabine + oxaliplatin; MDT,
multidisciplinary team;

Notes

dAdjuvant treatment for resectable gastric cancer

There are several large phase III clinical trials supporting the use of postoperative adjuvant chemotherapy for patients who had undergone D2 radical gastrec-
tomy [70-73]. The indications of postoperative adjuvant chemotherapy for resectable gastric cancer are D2 radical gastrectomy and no prior neoadjuvant therapy
for stage pII and plIII patients. For stage II patients, the recommended regimen is S-1 (oral; till 1 year after operation) or capecitabine combined with oxaliplatin
or cisplatin [70, 71]. In the JACCRO GC-07 study [72, 74], the investigators found that S-1/docetaxel (oral S-1 on days 1-14 with 7 days of rest followed by 6 cycles
of S-1 combined with docetaxel on day 1 of each cycle, then 4 further cycles of S-1 on days 1-28 every 42 days) was associated with improved survival of patients
with stage IIT advanced gastric cancer compared to S-1 monotherapy (3-year recurrence-free survival [RFS] rate, S-1/docetaxel arm, 65.9%, vs S-1 arm, 49.6%; P =
0.0007) and suppressed all types of recurrences, including hematogenous, lymphatic, and peritoneal recurrences. The RESOLVE trial [75] showed that for locally
advanced cT4a/N+MO or cT4b/NxMO gastric cancer, adjuvant S-1 plus oxaliplatin (SOX) was not inferior to adjuvant capecitabine plus oxaliplatin (XELOX) (3-
year disease-free survival [DFS] rate: 60.3% vs. 54.8%, P = 0.162). The ARTIST-II trial [76] enrolled 900 stage II-III gastric cancer patients with positive lymph
nodes who underwent D2 radical gastrectomy and investigated the curative effects of 1-year S-1 monotherapy versus 6 months of SOX versus SOX plus radiother-
apy (SOXRT). The results showed that, compared to S-1 monotherapy, adjuvant SOX or SOXRT could significantly prolong DFS, but compared to adjuvant SOX
regimen, adjuvant SOXRT had no additional survival benefit. In recent years, there have been studies investigating the applicability of survival prediction models,
such as nomograms, based on tumor and patient characteristics to evaluate the survival benefits of individualized adjuvant chemotherapy for stage II/III gastric
cancer. Wang et al. [77] reviewed the data of 1464 pT3-4 or N+ gastric cancer patients who received adjuvant fluoropyrimidine plus oxaliplatin (F-OX) after D2
gastrectomy from three major centers across China. The results showed that, compared to the 7" AJCC gastric cancer classification, the nomogram was superior
in stratifying patients for predicting benefit from F-OX. Using the nomogram, patients in the low-risk group had no improvement in survival with F-OX, while for
those classified in the intermediate- and high-risk groups, F-OX could reduce the risk of death by over 20%; thereby, the nomogram could more accurately guide
the selection of gastric cancer patients who would benefit from F-OX adjuvant chemotherapy.

At present, it is not clear whether patients with stage pI gastric cancer would benefit from adjuvant chemotherapy. It is suggested for stage pI patients with high-
risk factors, such as younger age (<40 years old), high or low histological grade differentiation, and nervous plexus, vascular or lymphatic invasion, investigational
treatment can be offered.

For resectable gastric cancer, the results of phase III clinical studies investigating the efficacy of chemoradiotherapy after radical surgery were different in
the East and the West. The INTO0116 study [78], from the U.S, confirmed that concurrent radiotherapy and 5-fluorouracil (5-FU) chemotherapy after surgery
improved OS compared to surgery alone, but the surgery performed were mainly DO/D1 gastrectomy, whilst in countries like China, Korea, and Japan, mostly
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D2 gastrectomy are performed. The ARTIST study from South Korea [71], which compared 6 cycles of adjuvant capecitabine plus cisplatin (XP) versus 2 cycles of
XP followed by concurrent capecitabine combined with RT (XP/XRT/XP) plus 2 additional cycles of XP in gastric cancer patients after D2 RO gastrectomy. They
found no significant reduction in recurrence between the two therapies in the overall population (3-year DFS rates, XP/XRT/XP arm: 78.2% vs XP arm: 74.2%; P =
0.0862), but in subgroup analysis of patients with positive pathologic lymph nodes, patients from the XP/XRT/XP arm had superior DFS than the XP arm (3-year
DFS rate: 77.5% vs 72.3%; P = 0.0365). Subsequently, the ARTIST-II study [76] was performed to compare the efficacy of different chemotherapy regimens and
chemoradiotherapy (adjuvant S-1 monotherapy versus SOX versus SOXRT) in patients with D2-resected, stage II/III, node-positive gastric cancer. The results were
published by the American Society of Clinical Oncology (ASCO) in 2019 and no difference in DFS between SOX and SOXRT (P = 0.667) were observed but both
adjuvant SOX and SOXRT were effective in prolonging DFS when compared to S-1 monotherapy; thereby demonstrating that the addition of radiotherapy could
not provide addition survival benefits [76]. Thus, for resectable patients who can undergo RO and D2 resection, adjuvant chemoradiotherapy is not recommended
unless they are diagnosed with advanced pathological stage and associated with high-risk factors including insufficient dissection distance from tumor margin
(<2 cm), vascular tumor thrombus, perineural invasion, N3 or metastatic lymph node ratio >25%, then, after systemic therapy adjuvant radiotherapy could be
considered. For those who did not achieve RO resection (without distant metastasis), postoperative chemoradiotherapy [79] or MDT discussion is recommended.

At present, adjuvant chemotherapy for gastric cancer invading the EGJ is mostly based on the findings of studies from Asia. Among four large-scale phase IIT
clinical studies, the rate of EGJ-gastric cancer was 23.4% in the JACCOR GC-07 study [72, 74], 4.8% in the ARTIST study [71], 2.3% in the CLASSIC study [70],
and 1.4% in the ACTS-GC study [80]. However, there is still a lack of randomized controlled trials investigating the significance of adjuvant chemotherapy or
chemoradiotherapy for EGJ carcinoma.

¢Preoperative and perioperative chemotherapy for advanced gastric cancer

Perioperative therapy (neoadjuvant chemoradiotherapy + surgery + adjuvant chemotherapy/radiotherapy) for gastric cancer has been proven to be superior
to surgery alone in Western countries as they could downstage the tumor, increase the rate of radical resection, and improve survival whilst not increasing the
risks of postoperative complications and deaths [81, 82]. Also, neoadjuvant chemotherapy prior to radical gastrectomy in Asian studies has also been associated
with significantly improved tumor remission rates, RO resection rates, and treatment safety [83, 84]. The survival benefits of perioperative chemo-/radiotherapy,
as compared with postoperative chemotherapy after radical D2 gastrectomy, remain to be determined in large phase III clinical trials. The RESOLVE study [75],
a large cohort randomized controlled phase III clinical study led by Chinese investigators aiming at comparing the efficacy and safety of adjuvant XELOX (arm
A) or adjuvant SOX (arm B) against perioperative SOX (neoadjuvant SOX followed 5 cycles of adjuvant SOX; arm C) in locally advanced gastric cancer patients
after D2 radical gastrectomy. They found that perioperative SOX was superior to adjuvant XELOX (3-year DFS rate: 62.0% vs. 54.8%; P = 0.045) while adjuvant
SOX was non-inferior to adjuvant XELOX (3-year DFS rate: 60.3% vs. 54.8%; P = 0.162). Therefore, 3 cycles of neoadjuvant SOX chemotherapy and 5 cycles of
adjuvant SOX followed with 3 cycles of S-1 monotherapy is recommended as the perioperative treatment for locally advanced gastric cancer. In addition, during
the same period, the PRODIGY study [85] reported that for locally advanced gastric cancer staged as cT2/3N+MO or ¢T4/NxMO, 3 cycles of neoadjuvant docetaxel
plus oxaliplatin plus S-1 (DOS) chemotherapy plus 8 cycles of postoperative S-1 monotherapy, compared to surgery followed by 8 cycles of S-1 monotherapy, was
associated with tumor downstaging and significant improvement in 3-year DFS. Thus, the DOS regimen can also be recommended as neoadjuvant chemotherapy
for locally advanced gastric cancer patients.

Currently, the recommended neoadjuvant chemotherapy regimens for gastric cancer include XELOX [86], FOLFOX [87], cisplatin combined with S-1 (SP)
[88], and SOX [89]. Results of the large prospective phase III FLOT4-AIO study [90] showed that compared with epirubicin plus cisplatin (ECF)/epirubicin plus
cisplatin and capecitabine (ECX) regimen, the docetaxel combined with oxaliplatin, leucovorin and 5-FU (FLOT) regimen was associated with improved 3-year
OS and DFS and had higher pathological response rate and RO resection rate. Therefore, the FLOT regimen can also be used as the recommended regimen for
preoperative chemotherapy of gastric cancer. In regard to HER2-positive gastric cancer, there have been several investigations on the perioperative treatment of
anti-HER2 drugs, including double- or triple-drug chemotherapy, combination with a monoclonal antibody (mAb) or double anti-HER2 treatment. However, as
the final results of these trials are to be published, currently no standard treatment strategy has been proposed.

Results of the international multicenter CRITICS study [91] showed that for stage IB-IVA resectable gastric cancer or EGJ cancer patients who received neoadju-
vant epirubicin, cisplatin or oxaliplatin, and capecitabine (ECC/EOC) chemotherapy followed by curative intent gastrectomy with adequate lymph node dissection
(D1+ accounted for 86% of the study population) and same chemotherapy regimen as adjuvant treatment administrated alone or in combination with adjuvant
radiotherapy. The investigators found no improvement in survival in those who underwent adjuvant chemoradiotherapy compared to patients with resectable
gastric cancer treated with neoadjuvant chemotherapy, adequate surgery, and adjuvant chemotherapy. However, the completion rate of the study was only 50%,
and 60% of the investigated cohort were stage I-II patients. As such, the local control rate of radiotherapy could not be fully determined and decreased its clinical
referential value.

For gastric cancer patients with T4b disease and without unresectable factors, based on current research evidence [92-94], the following points could be
considered as treatment options: ® RO resection is an independent prognostic factor for survival; @ the rate of complications after combined organ resection is
very high, close to 40%, among which pancreatoduodenectomy is the highest risk procedure; @ surgery for peripheral organ involvement is very complex, and it
is difficult to formulate a standard treatment principle. Therefore, it is suggested that such cases should undergo MDT discussion for an individualized treatment
plan. Further, neoadjuvant therapy could improve the RO resection rate and can be used as a treatment option. For patients who can achieve RO resection, combined
organ resection is acceptable, but combined pancreatoduodenectomy should be carefully assessed for risk and benefits.

A multinational individual-patient-data meta-analysis [95] which explored the associations of MSI status with postoperative prognosis and perioperative
chemotherapy efficacy in patients with resectable gastric cancer enrolled in the CLASSIC [70], ARTIST [71], MAGIC [81], and ITACA-S trials [96] showed that for
resectable AIMMR/MSI-H gastric cancer patients, the prognosis of patients who underwent only surgery was better than those who underwent surgery plus adju-
vant chemotherapy. Currently, small sample-sized retrospective studies have shown that the prognosis of dMMR and MSI-H patients was good but had conflicting
results regarding the benefits of adjuvant chemotherapy. Overall, considering the low number of corresponding patients in these studies, conflicting evidence in
current literature, adverse reactions related to chemotherapy and patients’ financial implications, it is suggested that for dAMMR/MSI-H patients, (neo) adjuvant
treatments such as immunotherapy in clinical trial settings could be first considered, unless unwillingness from the patient’s side, after detailed discussion with
the patient and families about the risk and benefits of different treatment strategies, post-operative observation or chemotherapy can be considered.

For EGJ adenocarcinoma, clinical studies [97, 98] have shown that neoadjuvant chemoradiotherapy plus surgery plus adjuvant chemotherapy was effective in
tumor downstaging, could increase RO resection rate and improve survival, and was not associated with increased risk of complications or postoperative deaths.
The long-term follow-up results of the POET study [97], which investigated the addition of radiotherapy to preoperative chemotherapy in lower esophageal and
gastric cardia adenocarcinoma, demonstrated that, although the trial was terminated early as it did not meet its accrual goals and could not provide statistical
significance, preoperative chemoradiotherapy appeared to reduce the risk of local recurrence and tended to prolong survival, compared to preoperative chemother-
apy, without an increase in adverse events and surgery-related complications in patients with localized EGJ adenocarcinoma. Also, the RTOG-9904 multicenter
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phase II clinical trial [98] demonstrated satisfactory results for locally advanced gastric cancer patients undergoing preoperative chemoradiotherapy. Therefore,
the current recommendation for stage III EGJ adenocarcinoma is neoadjuvant chemoradiotherapy followed by radical D2 gastrectomy. For locally advanced gastric
cancer, encouragement of patient participation in clinical trials for preoperative chemoradiotherapy is recommended for confirmation evidence. Recommended
regimens for concurrent chemotherapy include paclitaxel combined with 5-FU, paclitaxel combined with platinum, or 5-FU combined with platinum. At present,
the TOPGEAR (NCT01924819) [99], CRITICS-II (NCT02931890) [100] and the phase III prospective Neo-CRAG clinical trial (NCT01815853) [101] launched by the
Sun Yat-sen University Cancer Center are actively investigating the effects of preoperative chemoradiotherapy in this category of patients.

Studies investigating neoadjuvant chemotherapy and perioperative chemotherapy in patients with EGJ cancer are gradually increasing, including studies
from Asia such as the RESOLVE [75], PRODIGY [85], and RESONANCE studies [102]. In the PRODIGY study [85], EGJ cancer accounted for 5.6% of the study
population, and the results showed that neoadjuvant chemotherapy with DOS regimen could achieve tumor downstaging, improve RO resection rate, and prolong
PFS. In the RESOLVE study [75], EGJ cancer accounted for 36.5% of the study population, and the results showed that compared with the adjuvant XELOX
chemotherapy, perioperative SOX chemotherapy was associated with improved RO resection rate and prolonged DFS. A propensity score-matching study from
Zhongshan Hospital of Fudan University [103], comprising of 32% of patients with EGJ cancer, showed that neoadjuvant DOS regimen was more effective than
neoadjuvant XELOX regimen in improving both PFS and OS, without any added adverse effects. According to these findings, the DOS and SOX regimens can be
considered for neoadjuvant chemotherapy of EGJ cancer patients.

The efficacy of neoadjuvant therapy should be timely evaluated using EUS, CT, or PET/CT imaging modalities. Compared with CT and other non-invasive
imaging examinations, laparoscopic laparotomy can improve the diagnostic rates of occult metastasis within the abdominal cavity, including radiologically unde-
tected small liver metastases. It can be carried out alongside a cytological examination of intraperitoneal washings [104]. As such, prior to neoadjuvant therapy
(for T3-4 or N+ cases), explorative laparoscopic staging and cytological examination of intraperitoneal washings are recommended.

For surgically resected specimens diagnosed as pathological complete response (pCR) after neoadjuvant therapy, it is recommended that the same neoadjuvant
regimen to be continued postoperatively. Till present, there is no sufficient evidence attributing to the survival differences between those who undergo different
adjuvant regimens as to their initial neoadjuvant regimens or abstain from adjuvant therapies.

For patients who underwent neoadjuvant therapy and achieved RO resection, if the preoperative imaging or pathological assessments showed improvement in
shrinking the cancerous lesion, it is recommended that the same neoadjuvant regimen to be continued postoperatively.

In case of disease progression following neoadjuvant therapy, surgery should be considered if RO resection can be achieved. If not, the treatment protocol should
be discussed via an MDT panel.

For patients who could not achieve RO gastrectomy despite the absence of distant metastasis after neoadjuvant chemotherapy, either postoperative chemora-
diotherapy or MDT discussion is recommended. If neoadjuvant chemoradiotherapy was performed, the subsequent treatment should be discussed via an MDT
panel, else palliative treatment is recommended.

fperioperative treatment for EGJ cancer

The choice of perioperative treatment for EGJ cancer has some particularity because of the differences in clinical research design and results between Eastern
and Western countries. The proportion of patients with EGJ cancer was very low in a number of clinical trials which had positive results for postoperative adjuvant
chemotherapy after D2 gastrectomy in Asian countries. Although the overall population can benefit from postoperative adjuvant chemotherapy, it is uncertain
whether patients with EGJ cancer in Asian countries would benefit from such treatment. Comparatively, in European clinical trials which investigated perioper-
ative treatment for gastric cancer, the proportion of patients with EGJ cancer was higher, i.e., in the FFCD (n = 60%) [105] and FLOT4-AIO study (n = 56%) [90],
suggesting that perioperative chemotherapy was indeed an effective treatment for patients with EGJ cancer in Western countries. In the RESOLVE study [75],
EGIJ cancer patients comprised of 36.5% of the study population, suggesting that perioperative chemotherapy could also be an effective treatment in the Asian
population.

In addition, due to inconsistent findings on neoadjuvant therapy studies, it is difficult to identify the optimal neoadjuvant therapy (neoadjuvant chemoradio-
therapy versus neoadjuvant chemotherapy) for EGJ cancer. The POET study [97] only demonstrated potential advantages of preoperative chemoradiotherapy for
EGJ cancer. However, a meta-analysis by Petrelli et al. [106] showed that neoadjuvant chemoradiotherapy, compared with neoadjuvant chemotherapy, was associ-
ated with increased pCR rate and reduced local recurrence in EGJ adenocarcinoma, but did not prolong OS, which was different from the conclusion of the POET
study. As such, based on the current research evidence, for EGJ cancer, perioperative chemoradiotherapy could be more suitable than adjuvant chemotherapy.
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3.1.2 | Comprehensive treatment for
unresectable locally advanced gastric cancer

Stratification Grade I recommendations Grade II recommendations Grade III recommendations
ECOG PS=0-1 » Concurrent « Chemotherapy”® ® * Chemotherapy +
chemoradiotherapy®**® (Evidence 2B) radiotherapy”® or concurrent
(Evidence ].A) . Radiotherapyb'd' fg.o Chemoradiotherapya'c fCe)
o Referral to MDT to assess the (Evidence 2B) (Evidence 3)
possibility of surgery after « Referral to MDT to assess the o Referral to MDT to assess the
concurrent possibility of surgery after possibility of surgery after
chemoradiotherapy. If concurrent concurrent
complete resection can be chemoradiotherapy. If chemoradiotherapy. If
achieved, surgery is complete resection can be complete resection can be
recommended achieved, surgery is achieved, surgery is
recommended recommended
ECOGPS=2 » Best supportive care or « Best supportive care or

symptomatic treatment
(Evidence 1A)

» Bypass surgery, endoscopic
treatment, stenting, and/or

symptomatic treatment +
chemotherapy +
radiotherapy®®
(Evidence 2A)

palliative radiotherapy are
recommended if they may
improve nutritional status,
alleviate cancer-related
complications such as
bleeding, pain, or obstruction.

« After nutritional support, if the
patient’s conditions are
suitable, can consider
chemotherapy® alone or in
combination with palliative
radiotherapy

Abbreviations: ECOG, Eastern Cooperative Oncology Group; PS, performance score; MDT, multidisciplinary team;

®Concurrent chemoradiotherapy regimen:

— Carboplatin + paclitaxel (Evidence 1A) [107]

— Cisplatin + 5-FU or capecitabine or tegafur (Evidence 1A) [108]

— Oxaliplatin + 5-FU or capecitabine or tegafur (Evidence 2B) [109]

— Paclitaxel + 5-FU or capecitabine or tegafur (Evidence 2B) [98, 110]

— Capecitabine (Evidence 2B) [71, 111]

— Tegafur (Evidence 2B) [112-114]

— 5-FU (Evidence 1a) [115]

@Chemotherapy regimen: refer to section Chemotherapy regimen for late-stage metastatic gastric cancer

©Radiotherapy: 3D conformal radiotherapy/intensity-modulated radiotherapy

Notes

Gastric adenocarcinomas are considered unresectable if: (1) presence of tumor-related factors: the primary tumor shows extensive invasion to adjacent struc-
tures and cannot be separated from the surrounding normal tissues or has encased major vascular structures; the regional lymph nodes are fixed and fused into
clusters, or presence of metastatic lymph nodes outside the scope of surgery; presence of distant metastasis or intraperitoneal implantation (including positive
peritoneal lavage fluid cytology), etc.; (2) contraindications to surgery or refusal of surgical intervention due to poor general condition, malnutrition, and severe
hypoproteinemia, anemia or other underlying causes.

#For patients with unresectable tumor and good general conditions, if the tumor is localized and radiotherapy can be provided, concurrent chemoradiother-
apy is recommended. Studies have confirmed that concurrent chemoradiotherapy was superior to chemotherapy alone or radiotherapy alone in terms of tumor
downstaging and pathological remission rate [116, 117]. If the tumor responds well after treatment, the possibility of radical resection should be evaluated. Some
studies have shown that if a patient is fit for surgery, radical or palliative resection could both provide survival benefits [116, 117]. Retrospective studies have shown
that for unresectable patients, chemoradiotherapy was associated with superior survival benefits than chemotherapy alone [118, 119].

bFor patients with extensive tumor invasion or lymph node metastasis, wide irradiation fields could lead to intolerance to concurrent chemoradiotherapy, and
for such cases, chemotherapy alone or radiotherapy alone could be considered as an alternative. For patients with favorable responses after treatment, referral
to an MDT is recommended to judge the potential for surgical resection. If the tumor is still found unresectable, chemotherapy with sequential or concurrent
radiotherapy may be considered, and tumor resectability should be re-evaluated after the treatment.

“Radiologists should perform a comprehensive evaluation based on the patients’ physical condition and the scope of the irradiation field before performing
sequential or concurrent chemoradiotherapy. In general, concurrent chemoradiotherapy is superior to radiotherapy alone [120]. For concurrent chemoradiother-
apy, the choice of chemotherapy regimen should be based on the tumor location (i.e., the EGJ or stomach), and radiotherapy alone can be considered if the patient
cannot tolerate concurrent chemoradiotherapy. However, patients who had prior chemotherapy may have poor tolerance to radiotherapy, and a double-drug regi-
men with concurrent chemoradiotherapy may reduce the completion rate of radiotherapy. For such cases, single-drug chemotherapy using 5-FU with concurrent
chemoradiotherapy can be considered [71, 111-114].

dConsideration for radiotherapy. For patients with potentially resectable tumors, in addition to the visible lesions (primary/metastatic tumors or lymph nodes)
confirmed by imaging examinations, expansion of the irradiation field to include high-risk regions of lymphatic drainage can be considered. The recommended
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radiotherapy dose of tumor (DT) is 45-50.4 Gy. After treatment, the tumor should be re-assessed to judge whether the patient can undergo surgery or continue
the systemic treatment. For unresectable tumors, radical radiotherapy at a dose of DT 50-60 Gy can be considered. For frail patients or those with extensive non-
resectable cancer, the irradiation field should only include the visible tumor, avoid inclusion of the regional lymph nodes. The recommended dose for palliative
radiotherapy is DT 30-40 Gy (10-20 cycles). The dosage and scope of irradiation should be based on the patient’s general condition, the size of the irradiation field,
expected lifespan, and possible irradiation damage to surrounding normal tissues and organs.

¢Compared to best supportive care, chemotherapy can prolong the survival of metastatic or late-stage gastric cancer patients [121]. As such, for patients present-
ing with severe gastrointestinal obstruction, bleeding, or obstructive jaundice, it is recommended to first provide feeding gastrostomy tube, stent implantation,
gastrointestinal bypass surgery, local palliative radiotherapy, proton pump inhibitors, and analgesia, based on the patient’s condition, preferentially within the
first 2-4 weeks of presentation as longer waiting time could result in tumor progression. After amelioration of the patient’s general condition, chemotherapy can
then be considered. If not, best supportive care can be continued. The main chemotherapy drug regimens could be 5-FU-based, platinum-based, taxanes-based,
and irinotecan regimen. Combination chemotherapy is recommended as it has been associated with a response rate of 30%-54% and a median OS (mOS) of 8-13
months [122]. For those who cannot tolerate combined chemotherapy, single-drug chemotherapy such as 5-FU alone can be considered.

fRadiotherapy can significantly alleviate some clinical symptoms of late-stage gastric cancer, such as hemorrhage, severe cancer pain, dysphagia and obstruc-
tion, and can improve the patients’ general condition and quality of life [123-125]. Palliative radiotherapy may be considered for patients of old age, with advanced
disease, decreased cardiopulmonary functions, multiple underlying diseases, and difficulty sustaining surgical intervention.

8Three-dimensional conformal radiotherapy (3D-CRT) and intensity-modulated radiotherapy (IMRT) are recommended as related studies have demonstrated
that, compared with conventional two-dimensional radiotherapy, 3D-CRT or IMRT was superior in targeting the dose distribution area and protecting normal
organ tissue, especially in the gastrointestinal tract, liver, and kidneys, against adverse events from irradiation [126, 127].
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3.2 | Treatment of late-stage metastatic
gastric cancer

For the patients who cannot undergo radical resection or
with metastatic disease, comprehensive treatment based
on systemic antitumor therapy such as palliative surgery,
radiotherapy, radiofrequency ablation (RFA), intraperi-
toneal perfusion, and arterial embolization is recom-
mended as these may help to prolong survival and improve
the quality of life. Such cases should be discussed via an
MDT for optimal personalized treatment strategy.
Currently, the main drugs for gastric cancer treatment
in China comprised of chemotherapy, targeted therapy,
and immune checkpoint inhibitors. For chemotherapy,
there are sufficient scientific-based evidence and experi-
ences in clinical practice to support their use. In regard
to targeted therapy, although there have been extensive
studies on its use in gastric cancer, only few targeted
drugs have obtained approval for clinical practice, i.e.,

anti-HER2 drugs such as trastuzumab and anti-angiogenic
pathway drugs such as apatinib. In regard to immunother-
apy, despite breakthroughs in research concerning PD-1
antibodies have been achieved, single-drug immunother-
apy has not been satisfactorily effective. Due to the het-
erogeneity of gastric cancer, complicated tumor microenvi-
ronment, non-consistent epidemiologic characteristics of
gastric cancer patients in the East and West, differences
in clinicopathological characteristics, and wide drug selec-
tion, suitable patients should be encouraged to participate
in corresponding clinical trials.

The stomach is an important digestive organ where
the primary lesion may directly affect the nutritional sta-
tus, leading to complications such as bleeding, digestive
tract obstruction, and/or perforation. Therefore, mainte-
nance of nutritional status, as well as active prevention and
timely treatment of complications should be given special
attention during the entire antitumor treatment process to
improve the patient’s quality of life.
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3.21 | Choice of antitumor drug treatment
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for metastatic gastric cancer®

First-line treatment

HER?2 status

Positivelt

Negative®f

Grade I recommendations

Trastuzumab combined with
oxaliplatin/cisplatin +
5-FU/capecitabine (Evidence
1A)

Oxaliplatin + fluorouracil
(5-FU/capecitabine/tegafur)
(Evidence 1A)

Paclitaxel/docetaxel +
fluorouracil
(5-FU/capecitabine/tegafur)
(Evidence 2A)

Cisplatin + fluorouracil
(5-FU/capecitabine/tegafur)
(Evidence 1A)

For PD-L1 CPS>5 patients,
Chemotherapy
(FOLFOX/XELOX) combined
with nivolumab
(Evidence 1a™",

Grade II recommendations

Trastuzumab combined with
oxaliplatin/cisplatin + tegafur
(Evidence 2B)

Three-drug combination
regimens, i.e. DCF and mDCF
(Evidence 1B) for patients in
good physical conditions and
with large tumor burden

Grade III recommendations

Trastuzumab combined with
other first-line chemotherapy
regimens, excluding
anthracyclines
(Evidence 3)

For PD-L1 CPS>1 patients,
pembrolizumab monotherapy
can be recommended™

Abbreviations: HER2, human epidermal growth factor receptor 2; 5-FU, 5-fluorouracil; ECF, Epirubicin + Cisplatin + 5-FU; DCF, Docetaxel + Cisplatin +
5-FU; mDCF, modified DCF; FOLFOX, leucovorin calcium + 5-FU + oxaliplatin; XELOX, capecitabine + oxaliplatin; PD-L1 CPS, programmed death ligand-1

combined positive score;
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Second-line treatment (irrespective of HER2

status)h!

HER?2 status Grade I recommendations

Positive Monotherapy

(paclitaxel/docetaxel/irinotecan)

(Evidence 1a)

Negative Monotherapy

(paclitaxel/docetaxel/irinotecan)

(Evidence 1a)

Grade II recommendations

For those who failed with platinum

therapy and did not receive
trastuzumab, trastuzumab in
combination with paclitaxel is
recommended (Evidence 2a)

Two drug chemotherapy,
according to the previous
regimens: irinotecan + 5-FU,
paclitaxel/docetaxel +
fluorouracil
(5-FU/capecitabine/tegafur)
(Evidence 2b)

Paclitaxel monotherapy (Evidence

1b)
Pembrolizumab in MSI-H
patients (Evidence 2a)°

Abbreviations: HER2, human epidermal growth factor receptor 2; 5-FU, 5-fluorouracil;

WILEY 122

Grade III recommendations

If there is no previous use of
trastuzumab, trastuzumab plus
anthracycline plus other line
chemotherapy can be considered
(Evidence 3)

Refer to the chemotherapy drug
selection of HER2 negative gastric
cancer or encourage participation
in clinical trial

Cisplatin or oxaliplatin-based
chemotherapy if previous failure
without platinum therapy
(Evidence 3)
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Third and above lines of treatment (irrespective of HER2 status)&J<
Grade I recommendations Grade II recommendations Grade III recommendations
Apatinibl (Evidence 1A) Pembrolizumab monotherapy for PD-L1  According to the previous drug use, refer to the
CPS > 1 patients* (Evidence 1B) second-line recommendations for selection of

single drug chemotherapy® (Evidence 3)
Nivolumab monotherapy* (Evidence 1A)

Abbreviations: PD-L1 CPS, programmed death ligand-1 combined positive score;

Notes

2The overall prognosis of advanced gastric cancer is poor. Traditional chemotherapy drugs remain among the last evidence-based treatments available as the
choice of targeted drugs remains limited and the efficacy of immunotherapy alone has not been satisfactory. Thus, considering the heterogeneity of gastric cancer,
these patients are encouraged to participate in clinical trials for the advancement of precision medicine.

bFluoropyrimidine, platinum, and taxanes are the main therapeutic drugs for late-stage gastric cancer. Usually, first-line regimens are based on fluoropyrimidine
combined with platinum and/or taxanes to constitute a two- or three-drug regimen [122, 128-136]. In China, the two-drug therapy consisting of fluoropyrimidine
and platinum is recommended, and oxaliplatin is preferred over platinum-based on Chinese real-world data and better-observed tolerability [130, 134]. In the phase
IIT SOX-GC clinical trial [134], the efficacy of SOX and SP as first-line treatment in diffuse or mixed advanced gastric/EGJ adenocarcinoma was compared. The
results showed that compared with the SP regimen, the SOX regimen was associated with a certain extent of improved efficacy, survival, and tolerance. Further,
the rates of grade >3 adverse events, such as neutropenia, anemia, nausea, vomiting, nausea, vomiting, anorexia (except neurosensory toxicity), were significantly
lower in the SOX group than in the SP group. Therefore, the SOX regimen is recommended as the first choice of treatment for non-intestinal type gastric cancer.
Paclitaxel combined with fluorouracil has shown sufficient efficacy and safety in clinical research and practice [131]. Although the three-drug DCF regimen has
attained its endpoint in phase III clinical trials, its high toxicity limits its clinical application [132]. The modified docetaxel plus cisplatin plus 5-FU (mDCF) [133]
and paclitaxel plus FOLFOX (POF) regimens [137] were shown to be more effective and tolerable than the two-drug regimens in randomized trials. However, a
phase III study found that the addition of docetaxel to cisplatin and S-1 did not improve the OS in chemotherapy-naive, unresectable or recurrent gastric cancer
[138]. A phase II study showed that the efficacy and survival rate of docetaxel plus oxaliplatin plus 5-FU (TEF) was superior to docetaxel plus oxaliplatin (TE) or
docetaxel plus oxaliplatin plus capecitabine (TEX) regimens [139]. The choice of chemotherapy regimen should be based on the patient’s age, physical condition,
accompanying diseases, previous treatment, patient’s willingness, economic status, possible clinical practice bias, and drug accessibility.

“There is no sufficient evidence to recommend chemotherapeutic drugs based on the prediction of chemotherapeutic response according to the Lauren clas-
sification, molecular classification, in vitro drug susceptibility test, xenograft transplantation model, xenobiotic metabolism, or metabolomics. Patients suspected
of fluoropyrimidine-associated metabolic disorders are advised to undergo a dihydropyrimidine dehydrogenase deficiency (DPD) test [140], and those suspected
of irinotecan-associated metabolic disorders can undergo the UGTIAI gene polymorphism testing [141].

dThe standard treatment for late-stage gastric cancer usually lasts 4-6 months, and these patients should be regularly followed-up after disease control. A phase
111 randomized controlled study showed that first-line chemotherapy with paclitaxel plus capecitabine therapy followed by capecitabine for maintenance (PACX)
was not associated with improved median progression-free survival (mPFS) and mOS, compared to the XP regimen, but significantly improved quality of life and
decreased treatment-related adverse events [131].

¢Studies have shown that two-drug regimens were better than single-drug regimens for elderly or frail patients [142, 143]. In the GO2 study [136], elderly or frail
patients were randomly assigned to the following three dose levels: A: oxaliplatin 130 mg/m? + capecitabine 625 mg/m? (twice daily on days 1-21, every 3 weeks);
B: 80% dosage of Level A; C: 60% dosage of Level A. The results showed that, compared to Level A and B dose, patients with Level C dose not only had non-inferior
outcomes in terms of PFS but also had better overall treatment utility (overall therapeutic efficacy, toxicity, and quality of life).

fCurrently, the results of studies for second-line chemotherapy comparing the efficacy of single-drug treatment showed that for patients with Eastern Coopera-
tive Oncology Group performance score (ECOG PS) 0-1, two-drug chemotherapy was safe and was associated with better tumor control, although the investigated
cohort size was relatively small [144, 145]. Therefore, for patients with good physical condition, after fully weighing the pros and cons of treatment, combined
chemotherapy can be considered. The Japanese ABSOLUTE phase III clinical trial showed that weekly nanoparticle albumin-bound paclitaxel (nab-paclitaxel)
was not inferior to weekly solvent-based paclitaxel in terms of OS [146]. Neutropenia and loss of appetite were more common in the nab-paclitaxel group, but the
rate of hypersensitivity was lower.

gClinical studies regarding third-line treatment for late-stage gastric cancer, although comprised of a limited number of patients, and did not find significant
benefit from chemotherapy in this group of patients. The risks and benefits of treatment should be carefully weighed depending on the patients’ physical condition,
underlying diseases, tumor-related symptoms, and risk of complications.

hThe ToGA trial [26] showed that, compared with chemotherapy alone, trastuzumab combined with first-line chemotherapy was associated with improved effi-
cacy and survival in HER2-overexpressed, treatment-naive, late-stage gastric cancer patients. A number of phase II clinical studies have evaluated the combination
of trastuzumab and other chemotherapy regimens, showing good efficacy and safety [147, 148]. The EVIDENCE study [149] was designed to evaluate the efficacy,
safety, treatment mode, and clinical outcomes of trastuzumab in Chinese HER2-positive, metastatic gastric cancer patients. Its findings showed that, compared to
chemotherapy alone, trastuzumab was associated with improved OS and PFS in Chinese HER2+ metastatic gastric cancer patients, was well tolerated and effec-
tive when combined with a range of other therapies in a real-world setting. In the case of combined chemotherapy using the XELOX regimen, the best efficacy of
trastuzumab demonstrated an OS of 34.6 months [150]. For HER2-positive late-stage gastric cancer patients with no prior use of trastuzumab, paclitaxel combined
with trastuzumab was found to be effective and safe in a Chinese phase II clinical study [147]. However, after failure with trastuzumab, recent evidence from phase
1I clinical trials and retrospective analyses suggested different significance for trastuzumab cross-line application, and more evidence is required [147]. The 2020
“Chinese expert consensus on drug analogues” approved the clinical substitution of drug analogues. In August 2020, the National Medical Products Administra-
tion (NMPA) of China approved that the indications of trastuzumab analogue HLX02 for HER2-positive breast cancer and the combination of capecitabine/5-FU
and cisplatin for newly diagnosed, metastatic, HER2-positive gastric cancer.

iNo positive response from other HER2-targeted drugs, including pertuzumab (anti-HER2 mAb, JACOB study) [151], lapatinib (small molecule tyrosine kinase
inhibitor; LOGIC and TyTAN study) [152, 153], and antibody-drug conjugate (ADC) TDM-1 (drug coupled anti-HER2 mAb) [154], as second-line treatment of
metastatic gastric cancer in phase II clinical study was observed. The use of ADCs targeting HER2 remains promising.

JRamucirumab (anti-VEGFR2 mAb) and apatinib mesylate (VEGFR2 small-molecule tyrosine kinase inhibitor) are the common anti-angiogenic drugs for late-
stage gastric cancer patients. For metastatic gastric/EGJ adenocarcinoma that progressed after first-line platinum- and/or fluorouracil-based chemotherapy, the
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REGARD study [155] showed that ramucirumab monotherapy, compared with placebo, as second-line treatment could prolong the mOS (5.2 vs. 3.8 months, P =
0.047). The RAINBOW study [156] showed that compared with paclitaxel alone, second-line ramucirumab combined with paclitaxel could prolong mOS (9.63 vs.
7.36 months, P = 0.0169) and had tolerable adverse reactions, which led to the approval of ramucirumab alone or in combination with paclitaxel by the U.S FDA
as a second-line treatment for late-stage gastric cancer. A phase III clinical study [157] which enrolled 273 patients who had treatment failure after using second-
line/subsequent-lines chemotherapeutic regimens showed that apatinib, compared with the placebo, could prolong the mPFS (2.6 vs. 1.8 months, P < 0.001) and
increase the disease control rate (42.05% vs. 8.79%, P < 0.001). Apatinib mesylate is approved for third- or higher lines of treatment in patients with advanced gastric
or EGJ adenocarcinoma. The CSCO Anti-tumor Drug Safety management Expert Committee suggests the use of the “Expert Consensus on Clinical Application
of Apatinib Mesylate" guidelines to assist clinicians regarding the application and safety of apatinib [158].

kBased on the results of prospective clinical studies, immune checkpoint inhibitors have been approved for the third-line treatment of gastric cancer worldwide.
In regard to the treatment of Asian populations, results of the ATTRACTION-2 study [159] showed that the risk of death in patients with recurrent or metastatic
gastric or EGJ adenocarcinoma when treated with nivolumab as the third-line treatment was significantly lower than that of placebo. The 1-year OS rates of the two
groups were 26.2% and 10.9%, respectively. In 2020, the updated 3-year follow-up data in ASCO-GI showed continued survival benefits for patients treated in the
nivolumab group [160]. In March 2020, the NMPA of China approved the use of nivolumab for patients with advanced or recurrent gastric/EGJ adenocarcinoma
who had received two or more systemic treatment regimens. The results of the KEYNOTE-059 study [161] showed that pembrolizumab as a third-line treatment
for recurrent or metastatic adenocarcinoma of gastric/EGJ cancer with PD-L1 CPS > 1 had an OS of 6 months and overall response rate (ORR) of 12%. At present,
the use of PD-1 antibodies in Chinese clinical research of advanced gastric cancer who failed with standard chemotherapy have demonstrated an ORR of 10%-20%
and controllable safety.

IFor second-line treatment using immunotherapy in gastric cancer, a clinical trial that enrolled 11 types of dMMR/MSI-H malignant tumors including gastric
cancer that failed conventional treatment showed that treatment with pembrolizumab could be beneficial and was associated with an ORR of 53% and CR of
21% [162]. Results of the KEYNOTE-061 study [31] showed that compared with paclitaxel, the second-line treatment with pembrolizumab did not significantly
prolong the OS of patients with PD-L1 CPS > 1, although follow-up analysis showed that the TMB and PD-L1 CPS scores were related to pembrolizumab benefit,
but pembrolizumab had a better safety profile than paclitaxel. The status of immunosuppressive agents in the treatment of late-stage gastric cancer has not been
confirmed, and it is not recommended to use immunosuppressive agents alone or as combination in routine practice. Patients are encouraged to participate in
relevant clinical studies.

™Immunotherapy strategy for gastric cancer includes PD-1 mAb or combination with chemotherapy. For combination therapy, there are three phase III ran-
domized controlled trials that compared PD-1 mAb combined with chemotherapy or chemotherapy alone. Results of the KEYNOTE-062 phase III clinical study
[163] showed that for patients with PD-L1 CPS > 1, pembrolizumab combined with chemotherapy (capecitabine or 5-FU + cisplatin) was not associated with sig-
nificant OS improvements compared to chemotherapy alone. The CheckMate-649 study [164] showed that for patients with PD-L1 CPS > 5, the mOS of nivolumab
combined chemotherapy (FOLFOX or XELOX) was longer than that of chemotherapy alone (mOS: 14.4 vs. 11.1 months, hazard ratio (HR) = 0.71, P < 0.0001);
significant survival benefit was also observed in the secondary endpoint group which consisted of OS in all randomized patients and those with a PD-L1 CPS of 1
or greater. Further, combination therapy demonstrated PFS benefit in patients with CPS > 1 and in all randomized patients, and statistical significance in patients
with CPS >5 (mPFS = 7.7 vs. 6.0 months, HR = 0.68, P < 0.0001). Thus, nivolumab combined with FOLFOX/XELOX is recommended for late-stage gastric cancer
with PD-L1 CPS > 5. The ATTRACTION-4 clinical trial [165], a phase II/III multicenter randomized clinical trial, evaluated the efficacy and safety of nivolumab
plus chemotherapy (SOX/XELOX) versus chemotherapy as first-line treatment in patients with HER2-negative, advanced or recurrent gastric/EGJ cancer. The
study findings showed that mPFS of the nivolumab plus chemotherapy group was significantly superior to chemotherapy alone (10.5 vs. 8.3 months, HR = 0.68,
P =0.0007). Further, the ORR and duration of response (DoR) of the nivolumab plus chemotherapy group was significantly higher than that of the chemotherapy
group (ORR, 57.5% vs. 47.8%, P = 0.0088). However, it should be noted that the mOS of the two groups was similar (17.45 vs. 17.15 months, HR = 0.90), and in
regard to ethnicity, only ~5% of the participants were from Taiwan, China. For patients with unknown PD-L1 status, conventional therapy combined with PD-1
mADb is not recommended.

"For first-line use of single-drug immunotherapy in gastric cancer, the KEYNOTE-059 study showed that for patients with PD-L1 CPS > 1, pembrolizumab was
associated with an ORR of 26%, DCR of 36%, mPFS of 3.3 months, and mOS of 20.7 months [161]. The phase III KEYNOTE-062 study showed that for patients with
PD-L1 CPS > 1, the OS of pembrolizumab was not inferior to chemotherapy (10.6 vs. 11.1 months), but crossing of their survival curves was observed, and the risk of
progression should be considered [163]. It was suggested that pembrolizumab should be considered only in patients with chemotherapy contraindications or who
refused chemotherapy, and careful monitoring of their performance status and nutritional function should be implemented. In MSI-H subgroup, the ORR of the
pembrolizumab group was 57.1% (versus chemotherapy, 36.8%) and the mOS was not reached (NR) in both pembrolizumab arms; for comparison, pembrolizumab
versus chemotherapy, mOS was NR (95% CI,10.7 months-NR) versus 8.5 months (95% CI, 5.3-20.8 months), respectively, and mOS was NR (95% CI, 3.6 months-NR)
with pembrolizumab plus chemotherapy compared to 8.5 months (95% CI, 5.3-20.8 months) with chemotherapy. In addition, Asian subgroup analysis showed that
pembrolizumab monotherapy was associated with superior survival advantages than chemotherapy, with an OS of 22.7 vs. 13.8 for patients with CPS >1 and 28.5
vs. 14.8 for patients with CPS <1. Due to the lack of sufficient data on the risk of over-progression with pembrolizumab monotherapy, first-line use of single-
drug immunotherapy is not recommended for patients with PD-L1 CPS >1 but can be considered if chemotherapy contraindications exist. For MSI-H patients,
pembrolizumab monotherapy has shown obvious survival benefit compared with chemotherapy alone, and thus, chemotherapy alone is not recommended in this
group of patients.

At present, AMMR/MSI-H is recognized as a predictor for the efficacy of immunotherapy in gastric cancer [162]. The U.S FDA has approved pembrolizumab
and nivolumab as second- or third-line treatment for all patients with solid tumors with MSI-H or dAMMR. Apart from the above clinical studies in which PD-L1
CPS score was used as a screening criterion, results from the KEYNOTE-061 study [31] showed that for patients with PD-L1 CPS >1, 5, and 10, compared with
paclitaxel alone, pembrolizumab was associated with an extended OS of 0.8, 1.9, and 2.4 months, respectively, showing an association between PD-L1 CPS score
and treatment response, which was also confirmed in the CheckMate649 study [164]. The KEYNOTE-061 study [31] also showed that in patients with high TMB,
pembrolizumab was associated with superior ORR, PFS, and OS than paclitaxel. In a Chinese phase II study using toripalimab for the treatment of refractory
gastric cancer, the ORR (33.3% vs. 7.1%, P = 0.017) and OS (14.6 vs. 4.0 months, P = 0.038) of patients with high TMB (> 12 muts/Mb) were also found to be
significantly better than those of patients with low TMB (<12 muts/Mb) [166].

PIn a prospective phase Il clinical trial from Korea [167] which enrolled 61 metastatic gastric cancer patients treated with pembrolizumab as salvage treatment, in
patients with MSI-H or EBV-positive tumors, dramatic responses to pembrolizumab were observed (ORR 85.7% in MSI-H metastatic gastric cancer and ORR 100%
in EBV-positive metastatic gastric cancer). Thus, EBV positivity in gastric cancer could be associated with positive response to PD-1 antibody therapy. However,
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two observational studies in the Chinese population showed that the effective rate of EBV-positive gastric cancer patients receiving immunosuppressive agents
was 33.3% [168, 169]. Therefore, whether EBV infection could be used as a key marker for immunotherapy still needs to be confirmed in prospective studies.

9dSeveral phase II studies have shown that combined therapy using anti-HER2 drugs combined with PD-1 antibody or antiangiogenic inhibitor combined with
PD-1antibody could be a potential treatment strategy in HER2-positive gastric cancer patients; i.e., pembrolizumab plus trastuzumab in combination with XELOX
for first-line treatment of late-stage gastric cancer (NCT0365326, CTR20182551) [170], and camrelizumab combined with XELOX followed by camrelizumab and
apatinib as first-line therapy for advanced or metastatic gastric or gastroesophageal junction cancer [171]. Such regimens are still currently being investigated in
stage I1I clinical trials (NCT03813784, CTR20200660) and are not recommended for routine clinical practice.
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3.2.2 | Comprehensive treatment of gastric
cancer with peritoneal metastasis®

Grade III
Site Grade I recommendations Grade II recommendations recommendations

Patients with only gross Refer to late-stage gastric Systemic chemotherapy + For potentially resectable
peritoneal metastasis (P1) cancer treatment or molecular targeted tumors who turned CR/PR
recommend participation in therapy + intraperitoneal and CY(-) after conversion
clinical trials chemotherapy or encourage therapy, palliative surgery
participation in clinical can be considered”
trials (Evidence 2A) (Evidence 2B)

Abbreviations: CY, cytologic results of peritoneal lavage;

Notes

2Gastric cancer with peritoneal metastasis can be divided into two types: Type 1, only positive peritoneal cytology for cancer cells in the abdominal cavity,
without gross metastasis, and these can be further classified as the presence of cancer in the cytologic results of peritoneal lavage (CY1) absence of local peritoneal
metastatic nodules (P0); Type 2, visible gross peritoneal metastases in the abdominal cavity, which can be recorded as P1 [45].

bCompared with CYOPO, CY1PO gastric cancer is a stage IV gastric cancer that is technically considered operable but biologically considered unresectable and
has a poorer overall prognosis [172]. At present, the initial treatment for patients with CY1PO tumors is systemic chemotherapy, unless they are symptomatic and
require surgery.

A systematic review of 21 studies which comprised of 6499 patients was conducted to evaluate the value of peritoneal cytology as a predictor of staging and
survival of gastric cancer and whether positive cytology can improve the prognosis through neoadjuvant therapy [173]. The results showed that negative cytol-
ogy after neoadjuvant therapy was associated with significant improvement in OS (HR = 0.64, 95% CI = 0.56-0.73, P < 0.0001). Intraoperative intraperitoneal
chemotherapy (IPC) and extensive intraoperative peritoneal lavage (EIPL) have also been shown as effective treatments. A meta-analysis showed that, compared
with surgery alone, surgery combined with IPC could improve the 5-year survival rate (risk ratio [RR] = 3.10) and reduce the risk of recurrence (odds ratio [OR]
= 0.45), while IPC combined with EIPL could further increase the above benefits (corresponding RR = 6.19, OR = 0.13) [174]. For CY1PO patients, multidisci-
plinary comprehensive treatment using hyperthermic intraperitoneal perfusion chemotherapy (HIPEC)/peritoneal lavage combined with surgery and systemic
chemotherapy has been explored in many centers. In Japan, these patients are more likely to receive preoperative IPC combined with radical D2 gastrectomy
[175]. However, due to inconsistencies in patient selection, treatment purpose (palliative or radical), surgical techniques, use of intraperitoneal chemotherapy,
and systemic chemotherapy drug selection, the results of such treatments remain inconsistent. Overall, for CY+PO patients, preliminary results of the exploratory
study suggest that systemic chemotherapy has the possibility of converting positive cytology of CY1PO to negative and can improve their survival. However, the
significance and indications of gastrectomy for patients whose cytology turned from positive to negative are still inconclusive. For such cases, chemotherapy should
be prioritized before surgery and after repeated confirmation of CYOPO diagnosis, by laparoscopic exploration, resection of the primary lesion can be considered.

“There are few randomized controlled studies on gastric cancer with positive exfoliative cytology. The CCOGO0301 study [176] suggests radical gastrectomy
followed by adjuvant S-1 chemotherapy for CY1PO patients. According to a report [177], radical surgery combined with S-1 monotherapy in solitary CY1PO patients
can increase their mOS to 22.3 months.

dFor patients with only gross peritoneal metastasis, chemotherapy has been associated with shrinking or reducing the number of peritoneal metastasis, but it
is difficult to eliminate all micrometastases with chemotherapy even if the initial response is satisfactory [178, 179]. When peritoneal metastases have responded
well to chemotherapy, the primary tumor and/or metastases can be considered for resection. Since most of these cases recur in the abdominal cavity after surgery,
it is defined as cytoreductive surgery or tumor reduction surgery.

¢For gastric cancer patients with gross peritoneal and other organ metastasis, palliative chemotherapy remains the first-line of treatment. Conversion therapy
can only be considered in a small number of patients, and the possibility of RO resection depends mainly on the response to first-line chemotherapy. For cases
with gastrointestinal bleeding and/or obstruction, palliative surgery such as primary tumor resection and/or bypass surgery can be considered [180].

fThe palliative treatment recommendations for patients with peritoneal metastasis can be referred from the late-stage treatment of gastric cancer or consider
participation in clinical trial. Abdominal drainage and intraperitoneal perfusion chemotherapy can be considered for patients with symptomatic abdominal pain.
The Phoenix-GC study compared intraperitoneal and intravenous paclitaxel plus S-1 versus cisplatin plus S-1 in gastric cancer patients with peritoneal metastasis
and showed that although no significant improvement in OS in the overall population was observed, patients with moderate to severe ascites had some survival
benefits [181].
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3.2.3 | Comprehensive treatment of recurrent
or solitary distant metastatic gastric cancer®

A solitary distant metastatic lesion is defined as one
that has the possibility of being locally treated, regardless
of the primary gastric lesion and regional lymph nodes
[182-184].

There are no large-scale prospective randomized con-
trolled clinical study data to provide scientific-based evi-
dence for the treatment of gastric cancer with recur-
rence or solitary distant metastasis. Most of the evi-

dences are from retrospective or small-scale studies. For
patients with non-radically resectable primary tumor or
PS > 2, the basic treatment strategy is to treat recurrent
and metastatic gastric cancer or the best supportive treat-
ment. For the patients with radically resectable primary
lesion and regional lymph nodes and PS = 0-1, the basic
treatment strategy is based on the treatment of recurrent
and metastatic gastric cancer, and the optional strategy is
individualized decision-making. The optimal therapeutic
option for such patients should be discussed through an
MDT.
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Treatment of locally recurrent gastric cancer after

operation
Grade III

Site Grade I recommendations Grade IT recommendations recommendations
Local recurrence To treat as * Surgery combined with

recurrent/metastatic gastric drug therapy® (Evidence

cancer or encourage 2B)

participation in clinical * Radiotherapy combined

trials with drug therapy®

(Evidence 2A)

Recurrence at the remnant * ESD Palliative surgery * Endoscopic stent placement
stomach or anastomotic * Total remnant gastrectomy * Bypass surgery
region® + lymph node dissection + * Jejunal nutrition tube

combined organ resection placement

Abbreviations: ESD, endoscopic submucosal dissection;

Notes

2Local recurrence is defined as the re-occurrence of tumor at the resection site after radical gastrectomy and regional lymph node metastasis. Most studies
regarding local recurrence of gastric cancer are retrospective studies, single institution and there is a lack of large-scale prospective study. Findings from one
study suggested that surgery may be an important prognostic factor for survival as the mOS of patients who underwent surgery was significantly better than
unresectable patients (25.8 vs. 6.0 months) [185]. Although some local recurrent diseases can be surgically treated, the indications for surgical intervention must
be strictly followed.

bFor patients with local recurrence who did not receive any previous radiotherapy, concurrent chemoradiotherapy has been associated with survival benefits.
A retrospective study showed that concurrent chemoradiotherapy in gastric cancer patients with local recurrence at the anastomic site or regional lymph nodes
was associated with an ORR of 61.9% and mOS of 35 months [186]. Compared with chemotherapy alone, concurrent chemoradiotherapy resulted in a higher ORR
(87.8% vs. 63.0%, P = 0.01), longer mOS (13.4 vs. 5.4 months, P = 0.06), and better control of symptoms such as pain, bleeding, and obstruction (85.0% vs. 55.9%,
P =0.06) [187].

“Recurrence in the remnant stomach after radical gastrectomy usually occurs within 10 years after surgery [188], and the possibility of resection is high. ESD
can be performed for early gastric remnant recurrence without lymph node metastasis. The en bloc resection rate and complete resection rate were reported to
be 91%-100% and 74%-94% [189]. The resection of advanced stage recurrent remnant gastric cancer should include total gastrectomy, lymph node dissection, and
combined resection of invaded organs. The regional lymph nodes that were not resected at initial surgery should be resected. Of note, the metastasis rate of the
jejunal mesentery and root lymph nodes near the anastomotic stoma of Billroth IT anastomosis is high and should be included in the field for lymph node dissection
[190]. For patients with unresectable tumors and are symptomatic, palliative resection, bypass surgery, stent implantation, or jejunal nutrition tube implantation
can be considered.
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Treatment of gastric cancer with non-peritoneal single

distant metastasis
Grade III
Site Grade I recommendations Grade II recommendations recommendations
Refer to the treatment of
recurrent and metastatic
gastric cancer, or encourage
Single liver metastasis®* participation in clinical Sequential systemic Systemic chemotherapy
trials chemotherapy and surgery combined with local
for the primary and treatment® (Evidence 2B)
metastatic tumors®
(Evidence 2A)

Notes

2Prophylactic dissection of the para-aortic lymph nodes in gastric cancer was not found to be beneficial in the JCOG9501 study [191]. In the REGATTA study [192],
subgroup analysis of the para-aortic lymph node (no. 16a2/bl) metastasis showed that surgery combined with chemotherapy was associated with a good curative
effect. At present, the main mode of treating para-aortic lymph node metastasis is neoadjuvant chemotherapy followed by sequential surgery. In the JCOG0001
study [193], it was reported that 2-3 cycles of sequential chemotherapy with irinotecan and cisplatin before surgery was associated with a clinical effective rate
of 56%, RO resection rate of 65%, and 3-year survival rate of 27%. However, because of high death rate in this study, it was terminated early. The JCOG0405 study
[194] reported that 2 cycles of neoadjuvant chemotherapy with S-1 and cisplatin followed by D2 gastrectomy with para-aortic lymph node dissection for gastric
cancer with extensive lymph node metastasis was associated with a curative rate of 64.7%, RO resection rate of 82%, and 3-year OS of 58.8%. In the JCOG1002
study [195], docetaxel was added to the S-1 combined with cisplatin regimen of the JCOG0405 study (DCS regimen) and the observed clinical remission rate was
found to be 57.7%, RO resection rate 84.6%, and pathological remission rate was 50.0%, suggesting that the addition of docetaxel did not increase treatment efficacy.
S-1 combined with cisplatin is still considered as the first choice for these patients [196]. A prospective study from the Zhongshan Hospital Affiliated to Fudan
University showed that the overall PFS of gastric cancer patients with isolated para-aortic lymph node metastasis after neoadjuvant chemotherapy combined with
radical surgery was 18.1 months [197].

bSynchronous liver metastasis of gastric cancer refers to the liver metastasis occurring 6 months before, during, or 6 months after surgery [198]. Single liver
distant metastasis refers to single hepatic metastasis of diameter <5 cm, and the metastasis is limited to one lobe without involvement of blood vessels and bile
ducts. Currently, there is a lack of prospective randomized controlled clinical study data for the treatment of such patients. Results from the REGATTA study
showed that palliative surgery only for primary lesion was not associated with survival benefit [192]. A retrospective study showed that selective gastric cancer
patients with liver metastasis, i.e., including those aged <65 years old, with normal carcinoembryonic antigen (CEA) and cancer antigen 199 (CA199) levels at
the time of diagnosis and non-EGJ cancer, could obtain survival benefits through sequential chemotherapy and surgery [199]. Findings from a meta-analysis
showed that the prognosis of patients whose liver metastasis was resected was significantly better than non-resected ones, (mOS, 23.7 vs. 7.6 months) [200]. A
systematic review showed that the 1-, 2-, 3-, and 5-year OS rates of patients who underwent gastrectomy plus hepatectomy were significantly higher than those with
gastrectomy alone [201]. A systematic review of 39 retrospective studies found that resection of liver metastases could significantly improve prognosis (HR = 0.50;
P < 0.001), especially in Far Eastern compared with Western studies, and patients with solitary liver metastasis [202]. A meta-analysis found that relatively early
T and N stage, no vascular invasion, maximum diameter of liver metastases <5 cm, negative margin, normal preoperative CEA and CA19-9 levels were important
factors for better prognosis in gastric cancer patients with liver metastases who underwent systemic chemotherapy followed by surgery [203]. Findings from an
EORTC and JCOG questionnaire survey [204], conducted in 2017 in 17 European countries and 55 research centers in Japan on gastric cancer patients with liver
metastases whose primary and metastatic foci could be resected, found that most centers recommend preoperative chemotherapy followed by resection of the
primary and metastatic foci.

For patients with solitary liver distant metastasis not suitable for surgery, systematic chemotherapy combined with other local treatments, including RFA
[205], microwave ablation (MWA) [206], hepatic artery infusion chemotherapy (HAIC) [207], transarterial chemoembolization (TACE) [208] and stereotactic
body radiotherapy (SBRT) [209], can be considered. A retrospective multicenter study from Japan found no significant difference in the survival between patients
who underwent surgical resection and those who underwent local treatment, but also observed that patients staged as NO/N1 after the resection of their single
metastatic and primary lesion had significantly better benefit from surgery or local treatment [210]. The results of a meta-analysis showed that, compared with
systemic chemotherapy, systemic chemotherapy combined with RFA in patients with liver metastasis (diameter <3 cm) could significantly prolong the survival
time of these patients, with an mOS of 22.93 months [211].

dKrukenberg tumors are the metastatic lesion of gastric cancer that have been metastasized to the ovary. Systematic chemotherapy is still the main treatment
for these patients. However, some retrospective studies have shown that systematic chemotherapy combined with surgical resection of the primary tumor and/or
ovarian metastasis could provide some survival benefits to these patients by increasing their median survival from 6-9 months to 19-23.7 months [212]. The most
determining prognostic factors of these patients were an ECOG PS of 0-1, RO resection (radical resection of the primary lesion and the ovarian metastatic lesion),
and postoperative systemic chemotherapy [213], while signet ring cell pathology and peritoneal metastasis were the poor prognostic factors [214]. For patients with
single distant ovarian metastasis, only some highly selected patients were found to benefit from surgery combined with systemic chemotherapy. However, there
is no definite consensus regarding the selection of patients, timing of treatments, and methods for such operations.
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Treatment of metachronous single distant metastasis
gastric cancer without peritoneal metastasis
For gastric cancer patients with metachronous single dis-
tant metastasis without peritoneal metastasis, resection of
the primary tumor and treatment principles can be fol-
lowed using recommendations of section “2.2.3 Compre-
hensive treatment of recurrent or solitary metastatic gas-
tric cancer”.

Notes

¢Liver metastasis discovered more than 6 months after
radical gastrectomy is defined as metachronous
liver metastasis. Findings from a retrospec-
tive study and meta-analysis have shown that
patients who underwent hepatectomy for their
metachronous lesion had better survival than
non-resected tumors, with mOS of 22-26 months
versus 3-7 months (P < 0.001) [202, 215]. Further,
for similar treatment, no difference in survival
was found between patients with synchronous
and metachronous liver metastases. It was also
reported that the prognosis of patients with
metachronous liver metastasis was better than
those with synchronous liver metastasis [216]. A
retrospective study showed that percutaneous RFA
for metachronous liver metastases of gastric cancer
was limited to patients with a single, unilobar
metastasis without extrahepatic metastatic lesions,
but combination with systemic chemotherapy was
beneficial for the prolongation of OS [217].

fOvarian resection combined with drug therapy
is an important treatment for patients with

metachronous ovarian metastasis after gastric can-
cer surgery. Compared with chemotherapy alone,
ovarian resection combined with chemother-
apy can increase the mOS [218]. Compared to
synchronous ovarian metastasis, surgical resec-
tion of metachronous ovarian metastasis was
associated with superior survival benefit; mOS
was 36 months and 17 months, respectively
[219].

3.3 | Supportive care of gastric cancer
Gastric cancer patients, especially end-stage patients, often
suffer from bleeding, obstruction-related pains, malnutri-
tion, fatigue, anorexia, cachexia, etc. The overall goal of
supportive care is to prevent, reduce, and relieve gastric
cancer-related symptoms, adverse effects and sufferings
(physical, social, and psychological), so as to improve the
quality of life of the patients, families, and caregivers. Sup-
portive care englobes the entire course of cancer treat-
ment, from diagnosis till the end of life of the patient.
It requires interdisciplinary and multimodal treatment,
with the oncologist being the main medical personnel but
also includes other specialists in the field of gastroen-
terology, geriatrics, palliative care, pain, nutrition and
oncology psychology, physiotherapy, nursing, and other
relevant medical personnel. Early multidisciplinary sup-
portive care would not only improve the nutritional and
psychological status of patients with advanced gastric can-
cer but could also significantly prolong their survival
time.
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3.3.1 | Nutritional therapy

Nutritional therapy category” Recommendations

Early perioperative patients® * Patients with severe or moderate malnutrition should be given nutritional therapy for 7-14

days before surgery;

* The route for nutrition can be ONS or EN. When EN cannot provide sufficient food and
protein requirement, PN route can be considered;

* Nutrition intake should be reverted to oral, ONS, or EN route soon after surgery (within
24-48 hours) and for suitable patients, ERAS treatment can be implemented;

* Consider referring to the “CSCO guidelines for nutritional therapy of patients with
malignant tumors” and “Chinese expert consensus on perioperative nutritional therapy of
gastric cancer (2019 Edition)” for further details;

Patients unable to leave their To provide nutritional and rehabilitation guidance. Regular nutrition consultation at least
home’ once every 3 months is recommended.

Abbreviations: NRS, nutrition risk screening; PG-SGA, patient-generated subjective global assessment; ONS, oral nutritional supplements; EN, enteral; PN,
parenteral; ERAS, enhanced recovery after surgery; CSCO, Chinese Society of Clinical Oncology;

Notes:

2Malnutrition is common in patients with gastric cancer. Studies have shown that the rate of moderate to severe malnutrition in hospitalized patients with
gastric cancer in China was 80.4%, seriously affecting the quality of life of the patients [220]. Recently, a phase III clinical study in China showed that for patients
with metastatic gastric cancer, the combination of early nutritional therapy and physiotherapy on the basis of standard chemotherapy could significantly prolong
survival [221]. Therefore, nutritional therapy should be an important part of anti-tumor therapy for gastric cancer. Every gastric cancer patient should undergo
timely and accurate nutritional risk screening, early nutritional guidance, and MDT consultation on the whole process of disease management.

YNutritional risk screening 2002 (NRS-2002) is recommended for nutritional risk screening. Those with NRS-2002 score >3 are at risk for malnutrition and
need further assessment [222-224]. Patient-generated subjective global assessment (PG-SGA) is recommended for nutritional assessment. The PG-SGA is a specific
nutritional assessment tool for quick identification of cancer patients with malnutrition [222, 225]. According to the score, patients are divided into no malnutrition
(score, 0-1), suspected malnutrition (score, 2-3), moderate malnutrition (score, 4-8), and severe malnutrition (score, >9).

Perioperative nutritional therapy is an important aspect of enhanced recovery after surgery (ERAS). For eligible gastric cancer patients, nutritional therapy
is recommended according to the ERAS principles and procedures [223, 226]. Some studies suggested that the immune enhanced enteral preparation could be
beneficial to maintain lean body weight, reduce postoperative complications and infections, and shorten the length of hospital stay, but more clinical evidence is
still needed prior to clinical recommendation [223].

dThe 5-step principle for nutritional treatment starts from diet sensitization, oral nutrition supplement, enteral nutrition, enteral to parenteral nutrition, and
finally to parenteral nutrition [227].

“Nutritional problems in late-stage gastric cancer patients may include digestive tract obstruction, hemorrhage, gastroparesis, and more. Enteral nutrition is
often not enough, and parenteral nutrition should be provided as per the patient’s needs. Nutritional routes, such as gastric tube, intestinal tube, and stoma, should
be actively available to support the patient’s nutritional requirements. If the symptoms of obstruction and bleeding can be improved with appropriate treatment,
transition to higher order physiological eating routes should be carefully assessed via MDT discussion. In the whole process of gastric cancer management, active
prevention, accurate evaluation, early diagnosis, and timely treatment should be offered because once the patient enters the cachexia stage, it is difficult to reverse
to normal.

fFor patients with gastric cancer at home, it is suggested that proper nutritional and rehabilitation guidance should be offered to the caregiver. Regular nutrition
consultation at least once every 3 months is recommended. Oral nutritional supplements (ONS) should be encouraged and body weight assessment should be
performed every 2 weeks [228].
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3.3.2 | Management of complications

Bleeding Obstruction Pain

* Endoscopic treatment * Intestinal decompression; * Drug therapy: non-opioid analgesics

* Medical therapy * Endoscopic treatment; (acetaminophen or NSAID) or opioid

* Proton pump inhibitors; Somatostatin; * Gastrojejunostomy; analgesics;

* Transcatheter arterial embolization * Gastric/jejunal stoma; * Chemotherapy;

(TAE); * Chemotherapy; * External radiation
* Palliative gastrectomy * Medical treatment such as analgesia, therapy/chemoradiotherapy;

antiemetic, proton pump inhibition,

anticonvulsants;

Hemorrhage is a common symptom of gastric cancer.
Acute and severe hemorrhage can be fatal and timely endo-
scopic assessment and treatment should be performed.
The success rate of hemostasis via endoscopy is high
(31%-100%), but the hemorrhage recurrence rate is also
high (41%-80%) [229]. In case of hemostasis failure with
endoscopy, transarterial embolization of the main blood
vessels supplying the stomach or palliative gastrectomy
can be considered [230]. Radiotherapy can also effectively
control hemorrhage, but it takes time to take effect. Proton
pump inhibitors are known to be effective but a random-
ized study from South Korea showed that proton pump
inhibitors did not significantly reduce the rate of cancer-
related hemorrhage [229].

The aim of relieving digestive tract obstruction is to
reduce vomiting and restore enteral nutrition. The most
common obstruction of gastric cancer is pyloric obstruc-
tion caused by antral carcinoma, cardiac obstruction
caused by EGJ carcinoma, and small bowel paralytic
obstruction caused by peritoneal metastasis. For resectable
gastric cancer, if the above symptoms appear, it is rec-
ommended to resect the primary lesion to control and
improve the symptoms. For late-stage gastric cancer or
patients unsuitable for surgery, gastrointestinal decom-
pression can be performed first, followed by gastroscopy
to evaluate the degree of obstruction, so as to determine
whether stenting, endoscopic gastrojejunostomy, or ultra-
sonic gastroscopy-guided gastrojejunostomy can be per-
formed [229]. If it is difficult to pass the gastroscope,
surgical intervention such as laparoscopic gastrojejunos-
tomy, gastrojejunostomy, or palliative gastrectomy could
be considered [231, 232]. For intestinal paralytic obstruc-
tion caused by peritoneal metastasis, it is often accompa-
nied by “frozen basin” and other manifestations, which
associates with end-stage disease. If alleviating symptoms
by surgery and nutritional therapy is not effective, anti-
spasmodic treatment, inhibition of gastric acid secretion,
antiemesis, and analgesia can be offered depending on the
patient’s condition and requirement.

Patients with gastric cancer often have pain, includ-
ing cancer pain caused by tumor invasion and metasta-
sis, pain caused by organ involvement, pain-related with
treatments such as stent placement, etc. After exclud-
ing surgical emergencies such as perforation or obstruc-
tion, it is important to determine whether it is can-
cer pain. Anti-tumor therapy, such as chemotherapy and
radiotherapy, can shrink the tumor and reduce the pain
caused by the compression on the nerves or other organs.
Cancer pain can be evaluated and managed based on
the World Health Organization (WHO) 3-step pain prin-
ciple. The main analgesic drugs are opioids, paraceta-
mol, and steroidal anti-inflammatory drugs. The route
of administration is usually based on oral administra-
tion. In patients with gastrointestinal obstruction, intra-
venous, subarachnoid, and transvaginal routes can also be
considered.

Gastric cancer patients are prone to treatment-related
myelosuppression. The related treatments include
chemotherapy, targeted therapy, radiotherapy, and
immunotherapy. The Common Terminology Criteria for
Adverse Events (CTCAE) are commonly used for grading
and managing adverse events. For treatment-related
myelosuppression, chemotherapy-related anemia should
be first excluded, then iron, vitamin B12, and folic acid
should be supplemented, especially in patients after gas-
trectomy. For chemotherapy-related anemia, recombinant
erythropoietin (EPO) can be given. EPO suspension can
also be given if necessary. For chemotherapy-associated
granulocytopenia, recombinant human granulocyte
colony-stimulating factor (rhG-CSF) or long-acting rhG-
CSF (polyglycosylated rhG-CSF) can be prescribed based
on the actual situation, i.e., preventive or therapeutic use.
For chemotherapy-related thrombocytopenia, the degree
and potential associated risk of the patient’s bleeding
should be first assessed. Based on the assessment and
patient’s conditions, measures such as giving thrombopoi-
etin (TPO), interleukin (IL)-11, platelet infusion can be
implemented.
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4 | FOLLOW-UP VISITS

Settings® Grade I recommendations Grade II recommendations

Advanced or non-resectable Once every 3-6 months in the first 2 years, followed by once every Once every year for more
gastric cancer® 6-12 months until 5 years after surgery than 5 years after treatment
Follow-up contents: PET/CT"

1. Clinical history;

2. Physical examination;

3. Blood chemistry (whole blood count, liver-renal function test,
tumor markers, etc);

4. Helicobacter pylori detection;

5. Chest, abdominal, and pelvic CT (once every 6-12 months for
the 1st year, then once every year)®;

6. Gastroscopy';

7. Nutritional status monitoring (vitamin B12, iron, etc)?;

“Can be performed at each visit unless specified otherwise based on the patient’s condition.

Abbreviations: PET, positron emission tomography; CT, computed tomography;

Notes:

2The main objective of follow-up/monitoring is to assess the possibility of radical treatment for recurrence or metastatic lesion or timely identification and
intervention of tumor recurrence or second primary gastric cancer, with the aim to improve OS and quality of life [233]. Currently, there is no high-level evidence
to support which follow-up/monitoring strategy is optimal. The follow-up strategy should be personalized based on the patient’s condition and tumor stage [22].
If the patient’s physical condition does not allow him to receive anti-cancer treatment once his/her tumor relapses, routine tumor follow-up/monitoring should
not be forced. Helicobacter pylori infection has been found to have a direct implication on the prognosis of gastric cancer patients and should be recommended as
a routine follow-up examination [22].

bThe follow-up of patients with early gastric cancer includes patients with carcinoma in situ and those who underwent abdominal or endoscopic resection. For
early gastric cancer patients treated with endoscopic resection, gastroscopy is recommended once every six months of the first year of treatment then once a year
until 5-year post-treatment. For early gastric cancer patients who underwent radical resection, gastroscopy is recommended as a routine postoperative follow-up
[22].

“The follow-up for advanced gastric cancer patients irrespective of whether they have had neoadjuvant or adjuvant therapy are the same [22].

dDetection of tumor markers (e.g., CEA and CA19-9) can effectively identify tumor recurrence as they may be increased 2-3 months prior to evidence of tumor
recurrence/metastasis detected by imaging examination [34].

€For early gastric cancer with clinical cancer-related anomalies, enhanced CT of the chest, abdomen and pelvis is recommended to identify possible recurrent
or new lesions and to assess any risk of metastasis to other regions [22, 34, 234, 235].

{Gastroscopic follow-up strategy [22, 34, 234]: gastroscopy is recommended as a routine follow-up method for gastric cancer patients who underwent surgical
resection. During follow-up of patients with early or advanced gastric cancer, if clinical or imaging abnormalities are observed, gastroscopy is recommended. The
aim is to assess the anastomotic region, to timely identify new or recurrent lesions, and to biopsy any suspected cancerous lesion.

&Nutritional status assessment is recommended in the follow-up of gastric cancer patients who underwent surgical resection. Those who had total gastrectomy
should also be assessed for vitamin B12 and iron levels [22].

"PET/CT is currently not recommended as a routine follow-up/monitoring imaging modality. It is only recommended for suspected recurrence when there is
no clear evidence from conventional imaging examinations (CT or ultrasound) despite continuous elevation of blood tumor markers (e.g., CEA and CA19-9).
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5 | SCREENING AND DIAGNOSIS OF
HEREDITARY GASTRIC CANCER

5.1 | Types and definitions of hereditary
gastric cancer

The vast majority of gastric cancer are sporadic. About 5%-
10% of gastric cancer is considered as familial aggregated
gastric cancer, and 1%-3% have a genetic predisposition.

There are three types of hereditary gastric cancer,
namely, hereditary diffuse gastric cancer (HDGC), fam-
ily internal gastric cancer (FIGC), and gastric adenocar-
cinoma and gastric proximal polyposis of the stomach
(GAPPS).

HDGC is an autosomal dominant genetic disease which
is mainly caused by the inactivation of CDHI1 germline
mutation. It has also been reported that alpha-E-catenin 1
(CTNNALI) pathogenic mutation is associated with HDGC.
The detection criteria for HDGC are as follows [236]:

1. HDGC

a. Criteria for family history:

* >2 cases of gastric cancer in the family regardless
of age, with at least one case of diffuse gastric can-
cer (DGC);

* >1 case of DGC, regardless of age, and >1 case of
lobular breast cancer at age <70 years in different
family members;

* >2 cases of lobular breast cancer in family mem-
bers <50 years of age.

b. Criteria for individual case:

* DGC diagnosis at age <50 years;

» DGC diagnosis, regardless of age, in individuals of
Maori ethnicity;

* DGC diagnosis, regardless of age, in individuals
with a personal or family history (first-degree rel-
ative) of cleft lip or cleft palate;

* History of DGC and lobular breast cancer, both
diagnosed at an age <70 years old;

* Bilateral lobular breast cancer, diagnosed at age
<70 years old;

* Gastric in situ signet ring cells or pagetoid spread
of signet ring cells in individuals <50 years of age.

2. FIGC

The diagnosis of familial intestinal-type gastric cancer

mainly depends on clinical diagnosis and can be con-

sidered in individuals with:

* >2 first- or second-degree relatives diagnosed as
FIGC and at least one of them was diagnosed before
50 years old;

* >3 first- or second-degree relatives diagnosed as
FIGC, regardless of age;

3. GAPPS

The diagnosis of GAPPS also mainly depends on clinical

diagnosis and can be considered in individuals with:

WILEY -2

* polyps confined to the fundus and body of the stom-
ach and without evidence of colorectal or duodenal
polyposis;

* >100 polyps in the proximal part of the stomach or a
history of familial adenomatous dysplasia (FAP) with
proximal gastric polyps >30;

* most of the polyps are located in the gastric fundus,
of which some are identified as atypical dysplasia on
histopathology (or family members with a history of
atypical dysplasia or gastric adenocarcinoma);

* has autosomal dominant inheritance pattern;

* exclusion of other conditions such as hereditary gas-
tric polyposis syndrome and current use of proton
pump inhibitors;

In addition to the three types mentioned above, Lynch’s
syndrome, Lie Flemeini’'s syndrome, FAP, polytype-
associated polyposis, Boyz Jeg’s syndrome, juvenile
polyposis syndrome, and serrated polyposis syndrome
are the most common juvenile polyposis and heredi-
tary breast-ovarian cancer syndrome and other genetic
diseases can also be combined with gastric cancer.

5.2 | Risk assessment and screening of
hereditary gastric cancer

HDGC is an autosomal dominant disease that accounts for
<3% of all gastric cancers worldwide. It is mainly caused by
germline alterations in CDHI (E-cadherin) and CTNNAI
genes. It has been reported that 30%-50% of HDGC patients
have CDHI truncated mutation. The cumulative risk of
CDHI gene mutation carriers, up to 80 years old, having
gastric cancer is about 67% in males and 83% in females.
Further, female carriers may also have a 60% risk of breast
lobular cancer [237].

CTNNAI encodes the a-catenin protein which is related
to cell adhesion. The detection rate of CTNNAI in HDGC
is ~1% [238]. For CDHI and CTNNAI non-carriers having
a family history of breast cancer or colon cancer, BRCAI,
BRCA2, or Lynch syndrome-related genes such as EPCAM,
MLHI1, MSH2, MSH6, PMS2, should be assessed.

The susceptibility genes of FIGC are not clear. The
screening of GAPPS is mainly via endoscopy accompa-
nied by gross detection of >100 polyps mostly <10 mm
in diameter, whilst some being >20 mm, mostly located
in the gastric fundus and body, while some seen spread-
ing to the lesser curvature and have the risk of becom-
ing cancerous based on endoscopic findings such as
carpet-like densely distributed polyps, along with mul-
tiple fusion polyps displaying a mound-like distribu-
tion. Unlike Peutz-Jeghers syndrome, GAPPS polyps do
not usually involve the esophagus, antrum, pylorus, and
duodenum.
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5.3 | Risk control of gastric
cancer-associated genetic syndrome

Gene

Hereditary syndrome

Genetic pattern

Risk management suggestions

EPCAM, MLHI, MSH2,
MSH6, PMS2

Lynch syndrome

Autosomal dominance

Upper gastrointestinal endoscopy with careful
assessment of the duodenum can be considered
for some patients or offspring of Asian family
origin

Boytz Jegher syndrome STK11

Autosomal dominance

Upper gastrointestinal endoscopy screening is
advised from late adolescence and
reexamination every 2-3 years

CDHI germline gene mutation detection is recommended for families meeting the clinical diagnostic criteria of hereditary diffuse gastric cancer (recommended
grade: IIT; Evidence 2b)
Abbreviations: FAP, familial adenomatous dysplasia;

5.4 | Principles of treatment for carriers
of CDH1 pathogenic germline gene
mutation

—

. Prophylactic total gastrectomy could be advised for
CDHI pathogenic germline gene mutation carriers age
18-40 years old (recommendation grade: III; Evidence:
2b);

. Gastroscopy every 6-12 months, including random biop-
sies at multiple sites (recommendation grade: III; Evi-
dence: 2b);

[\

3. Annual breast MRI for women from the age of 30 (rec-
ommendation grade: IIT; Evidence: 2b) [236, 238-245].

6 | APPENDIX
6.1 | Classification of esophageal and
gastric cancer

The clinical, pathological, and post-neoadjuvant staging of
esophageal and gastric cancer mentioned in this guideline
is based on the 8" edition of the AJCC/UICC TNM classi-
fication.
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6.2 | Reference for CT imaging
classification of gastric cancer
cT classification Pathological definition Conventional reference signs® Auxiliary reference signs®

The high-enhancement of the
cancer exceeding 50% of the
total thickness of the gastric
wall [246]

cT2 Invasion of the muscularis
propria

Interruption or absence of the
low enhancement band in the
middle layer of the stomach

cT4a Invasion of the serosa (visceral Irregular or nodular appearance A hyperattenuating serosa sign
peritoneum) but not adjacent of the serosal surface and [249], serosal exposure grading
structures/organs densely burred or banded [250], extension from the outer

infiltration of the surrounding
fat space

gastric wall reaching beyond
the perigastric vascular plane

[251]

cN Classified as NO-N3 based on the
number of metastatic lymph
nodes

Short diameter of circular
enlarged lymph node >1 cm [5]

High or uneven enhancement,
CT attenuation, short-to-long
axis ratios, nodal clusterations
[252, 253]

Abbreviations: ¢, clinical; T, tumor classification; N, nodal classification; CT, computed tomography; CT report description should contain the following

descriptions®:

1. Primary lesion observations:

(i) Location (EGJ, fundus, body, antrum, pyloric
canal, greater curvature, lesser curvature, anterior
wall, posterior wall);

(ii) Distal and proximal boundary (Siewert classifica-
tion should be reported for carcinoma of EGJ);

(iii) Morphology (mass, localized ulcer, infiltrative
ulcer, diffuse thickening), thickness, enhancement
features, depth of invasion, mucosal and serosal
surface;

(iv) Relationship with adjacent organs.

2. Lymph node observations:

(i) Number of lymph nodes with clear signs of metas-
tasis (or the number range of N staging);

(ii) Length and diameter of the largest lymph nodes;
(iii) Shape, boundary, and enhancement of the lymph
nodes.

3. Metastasis status:
(i) Location, distribution, shape, size, density, and
enhancement characteristics of the metastasis;
(ii) Peritoneal morphology;
(iii) Presence of ascites.

Notes

aReferential use for clinical T staging. The accuracy of T
staging is 70%-90% [4, 246, 254], and N staging is 60%-70%
[4, 248].

b Atypical, uncommon signs or signs without large sam-
ple and multicenter clinical validation. Can be used as a
reference for staging atypical cases.

‘Mainly involved in the Borrmann classification and
c¢TNM staging, and applied according to tumor location
and progression.
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6.3 | Assessment of treatment response.
The tumor regression grade criteria

Tumor regression grade Description

1 (near-complete response) Presence of single cells or few small groups of cancer cells

3 (poor or no response) Presence of extensive residual cancer without evident tumor regression

Note:

1. The tumor regression score mainly applies to primary tumor lesion.

2. Cancer cells refer to live cancer cells excluding regressions and necrotic cells.

3. Large acellular mucus-like appearances could be observed after radiotherapy/chemotherapy and should not be confused with residual tumor.

6.4 | Categories of evidence of the 2021
CSCO clinical practice guidelines for
common malignant tumors

Level of evidence
Category Quality oflevel Source CSCO expert consensus

1B High Based on data from well-structured and rigorously Consensus achieved with minimum
controlled meta-analysis, and/or large-scale, randomized disagreement (support level:
controlled clinical trials 60%-80%)

2B Relatively low Based on data from meta-analysis, small-scale, randomized Consensus achieved with minimum
controlled trials, well-designed large-scale retrospective disagreement (support level:
studies, and/or case-control studies 60%-80%)
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Criteria for the Recommendation grades of CSCO
Clinical Practice Guidelines

Criteria

Recommendation grade

WILEY .-

Grade II

Evidence level 1B and some Evidence level 2A:

Grade II recommendations include Evidence level 1B and some Evidence level 2A which obtained
satisfactory consensus with minimum disagreements from the expert panel and has limited
applicability for Chinese gastric cancer patients.

Specifically, Grade II recommendations include the following: high-level evidence provided by
multi-center studies that have been randomly controlled internationally or domestically (in China),
but may have limited applicability for Chinese patients or low potency ratio, in addition to drugs or
treatments that may exceed the purchasing power of the general public of gastric cancer patients;
treatments that are expensive but may have substantial benefits for the patients are also regarded as

Grade II recommendations.

Not recommended/objection

Recommendations for which the expert panel has uniform consensus that adequate evidence to prove

that the drugs or medical technologies do not have sufficient benefits or may even cause harm to
Chinese patients. These are labeled as “experts do not recommend” or, when applicable as “experts’
disapproval”. It can be allocated to any grade recommendations.
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