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Perioperative or neoadjuvant chemotherapy for locally advanced
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Abstract: The survival outcome of patients with locally advanced gastric or gastroesophageal junction
(G/GE]J) cancer remains unsatisfactory, and improvements in survival and recurrence remain urgent issues for
clinicians worldwide. Prior to the 2000s, locally advanced G/GE] was a different disease between the West
and the East regarding diagnosis, surgery, and prognosis. However, recent advances in medical oncology have
set the stage for harmonization. Herein, this review highlights clinical trials of perioperative or neoadjuvant
chemotherapy conducted during the past two decades to provide insights into future directions. We focused on
pivotal clinical trials of perioperative or neoadjuvant chemotherapy for patients with locally advanced G/GEJ
cancer. We paid special attention to the indication and oncological outcomes of perioperative or neoadjuvant
chemotherapy. The attempts to investigate the optimal treatment strategy for locally advanced G/GE]J cancer
over the past 20 years have resulted in a global consensus on the necessity of perioperative or neoadjuvant
chemotherapy, although there have been different circumstances regarding treatment for G/GEJ cancer among
the West, the East other than Japan, and Japan. Two randomized global phase III trials, the KEYNOTE-585
and MATTHERHORN, were successfully accomplished for a common indication. Furthermore, perioperative
immunotherapy suggested a new indication with molecular biomarkers such as microsatellite status or PD-L1
status beyond the conventional tumor-lymph node-metastasis (TNM) staging system. Global studies provide
the stage for discussing the future optimal indication of neoadjuvant chemotherapy, opening the door for future

global collaborations to better treat patients with locally advanced G/GE]J cancer.
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Introduction malignancy and third leading cause of cancer-related
Gastric or gastroesophageal junction (G/GEJ) cancer is mortality worldwide (1). In 2018, more than 1,000,000 new
a major concern worldwide, and improvements in the cases were diagnosed and there were 782,000 estimated
treatment of patients with G/GE]J cancer are urgently deaths.

warranted. G/GE] cancer is the fifth most frequent Early-stage G/GE] cancer remaining within the mucosa

© Chinese Clinical Oncology. All rights reserved. Chin Clin Oncol 2024;13(1):8 | https://dx.doi.org/10.21037/cco-23-129


https://crossmark.crossref.org/dialog/?doi=10.21037/cco-23-129

Page 2 of 15

2005 2010

Nakayama et al. Preoperative chemotherapy for resectable GC

2015 2020

Global

KEYNOTE-585
MATTERHORN

Japan JCOGO501

South Korea

JCOG1509 (NAGISA)

PRODIGY

RESOLVE

. RESONANCE
China
RESONANCE-II
DRAGON IV

MRC-ST03

EU

FLOT4

Figure 1 Time and regional trends of randomized phase III trials for patients with locally advanced gastric or gastroesophageal junction

cancer. The length of each bar indicates the enrollment period of each clinical trial. Arrows represent the ongoing clinical trials and, curved

boxes represent completed clinical trials. EU, Europe.

is highly curable with endoscopic resection (2). Locoregional
G/GE] cancer is curatively resectable via surgery
with adequate margins and lymph node dissection (3).
Before 2000, the 5-year survival rate of patients with
advanced G/GE] cancer who underwent curative resection
was approximately 65-70% in Japan and Korea (4,5).
However, the 5-year survival rate of patients with locally
advanced G/GE]J cancer who underwent surgery alone
was 20-30% in clinical trials conducted in Europe and
the United States (6-8). Locally advanced G/GE] cancer
without distant metastasis has been recognized as curable
by complete resection in Eastern Asia but not by surgery
alone in Western countries. The different perceptions of
experts in the East and the West have affected the directions
of therapeutic development in the treatment of locally
advanced G/GE] cancer.

In Western countries, perioperative chemotherapy for
G/GE]J cancer among clinical T >2 and/or N+ is strongly
recommended as the standard of care (9). On the basis of
the results of the FLOT#4 trial, fluorouracil plus leucovorin,
oxaliplatin, and docetaxel (FLOT) has become the standard
regimen (10). The survival outcome of G/GE] cancer is
similar in the United States and Europe, and the necessity for
perioperative multimodal treatment has been acknowledged (11).

In Eastern countries, based on the successful results
of several trials, upfront surgery followed by adjuvant
chemotherapy has been the standard of care for pathological
non-pT1 and stage II/III (12-17). Recently, neoadjuvant,
or perioperative, chemotherapy has shown clinically
meaningful improvements in disease progression compared
with adjuvant chemotherapy in Korea and China (18,19).

© Chinese Clinical Oncology. All rights reserved.

Consequently, preoperative chemotherapy for clinical T3-
4alN+ or T4b tumors is one of the standard options (20).

Several clinical trials have made great progress in
the development of minimally invasive surgery and
organ preservation for the treatment of resectable
G/GE]J cancer (21-28). However, further investigations
of minimally invasive surgery are less likely to improve
the survival outcomes of locally advanced G/GE]J cancer.
Effective perioperative treatment is essential to achieve a
better prognosis for locally advanced G/GE] cancer. The
indication of perioperative or neoadjuvant chemotherapy
varies greatly between the West and the East or Japan
and outside of Japan and remains a debatable issue in
patient selection for minimizing overtreatment. To explore
the optimal candidates for perioperative or neoadjuvant
chemotherapy, this review highlights the clinical trials of
perioperative or neoadjuvant chemotherapy for locally
advanced G/GE]J cancer, with a main focus on the indication
and oncological outcomes.

Review of clinical trials
Concept of review

The efficacy and safety of perioperative chemotherapy
were established based on the results of the MAGIC and
FNCLCC/FFCD trials in Western countries (6,8). Thus,
we reviewed clinical trials conducted after 2005. The
pivotal phase III trials of perioperative or neoadjuvant
chemotherapy for locally advanced G/GE] cancer are
summarized in Figure 1 and Table 1. Herein, we assessed
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the indication and survival outcomes of perioperative or
neoadjuvant chemotherapy mainly based on the phase
III trials, with the inclusion of phase II trials in the
categories where phase III trials were limitedly available.
In addition, adenocarcinoma is the dominant histological
type of esophageal cancer in Western countries (29).
Adenocarcinoma of the lower esophagus was included with
G/GE]J cancer in a clinical trial of pharmacological therapy.
Based on the CROSS trial, preoperative chemoradiotherapy
(CRT) is one of the standard treatment options for patients
with GEJ adenocarcinoma. However, in Asian countries,
squamous cell carcinoma is the dominant histological
type of esophageal cancer, and the therapeutic strategy
for esophageal squamous cell carcinoma differs from that
for G/GEJ adenocarcinoma (30). Therefore, we excluded
clinical trials that predominantly included adenocarcinomas
of the lower esophagus or GE]J.

The prognosis of patients with tumors is clearly stratified
by the tumor-lymph node-metastasis ('NM) staging
system, combined with the depth of tumor invasion (T),
number of lymph node metastases (N), and presence
or absence of distant metastasis (M) (5,31). The TNM
staging system released by the Union for International
Cancer Control (UICC) and American Joint Committee
on Cancer (AJCC) is widely available, clearly stratifying
patient prognosis. It seemed reasonable to determine the
indications for perioperative chemotherapy according to
TNM staging. However, major revisions of the 7" and 8"
editions of the UICC/AJCC have been made over the last
20 years (32,33). Furthermore, the Japanese Classification
of Gastric Carcinoma from the Japanese Gastric Cancer
Association (JGCA) is the standard reference for Japanese
clinicians (34). Although depth of tumor invasion could
be interchangeable among the different classifications,
there was a large difference in the classification of lymph
node metastasis that was not interchangeable between the
JGCA classification 13" edition and the UICC/AJCC 7™
* edition. Considering the variations in TNM stage
classification based on the timing or region in clinical trials,

or 8

this review described the lymph node classification as the
presence (N+) or absence (N-) of lymph node involvement.

Perioperative chemotherapy: the West vs. the East other
than Japan vs. Japan

The West
The MAGIC trial was a randomized phase III trial to
evaluate the efficacy of perioperative epirubicin, cisplatin,
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and infused fluorouracil (ECF); the FINCLCC/FFCD trial
was another randomized phase III trial to compare surgery
with or without perioperative chemotherapy using cisplatin
and fluorouracil (CF) in the treatment of locally advanced
G/GE]J cancer (6,8). Patients with stage IB-IVMO disease
according to the 1988 AJCC staging criteria were eligible
for the MAGIC trial, and only those with gastroesophageal
adenocarcinoma in situ were excluded from the FINCLCC/
FFCD trial. Five-year overall survival (OS) rates of surgery
alone in the MAGIC and the FNCLCC/FFCD trials were
23.0% [95% confidence interval (CI): 16.6-29.4%] and
24% (95% CI: 17-33%), respectively. Improved survival
after the addition of perioperative chemotherapy was
consistently observed in both trials. Based on these results,
perioperative chemotherapy is strongly recommended for
G/GE]J cancer with cStage > IB in the AJCC/UICC TNM
8" edition in Western countries (9).

In the United States, the INT-0116 trial was conducted
to evaluate the efficacy of postoperative CRT using
fluorouracil and leucovorin with 45 Gy radiotherapy
compared with surgery alone (7). The inclusion criteria
for clinical stage were the same as those in the MAGIC
trial (cStage IB to IVMO). The 3-year survival rate was
41% in the surgery alone group. Combination therapy
with chemo(radio)therapy and surgery is a well-accepted
therapeutic approach in the United States. The National
Comprehensive Cancer Network guideline recommends
perioperative chemotherapy as category 1 for clinically
T2-4 or N+ patients (35).

The mortality rate of patients with locally advanced
G/GE] cancer who received perioperative epirubicin,
cisplatin, and capecitabine (ECX) remains high, and the
S-year OS rate is <50% (6,36). Clinical investigations for a
more effective chemotherapy regimen than ECF/ECX have
been conducted in Western countries. The triplet regimen
with docetaxel was the most promising, but because of its
severe toxicities, docetaxel, cisplatin, and fluorouracil (DCF)
was found to be intolerable and abandoned to develop as
perioperative setting (37). While perioperative FLOT
demonstrated the improved survival with manageable toxic
profile in the FLOT#% trial, FLOT has therefore become the
current standard therapy for perioperative chemotherapy (10).
The FLOT#4 trial was a randomized phase II/III trial that
compared the efficacy and safety of FLOT and ECX/ECF
for locally advanced G/GE]J cancer. Patients with ¢T >2 and/
or N+MO were included in the FLOT#4 trial. The median OS
of FLOT was 50 months (95% CI: 38.33-not reached) and
showed superior efficacy over ECX/ECF [hazard ratio (HR)
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=0.77; 95% CI: 0.63-0.94; P=0.012].

The East

Because gastrectomy with D2 lymph node dissection has
been standardized in East Asia, particularly Japan and
Korea, extended lymphadenectomy is sufficient to eradicate
locoregional disease in most patients. Chemotherapy
or CRT based on pathological staging after curative-
intent resection has been developed to improve survival
in East Asia (12-16,38). Surgery followed by adjuvant
chemotherapy is a reasonable approach to eliminate the
patients with early-stage disease (pT'1b-2NOMO0) who could
achieved a cure by surgery alone. While, because of weight
loss or complications after surgery, intensive chemotherapy
is available only for selected patients who have undergone
gastrectomy. The primary objective of the discussion was
to accurately identify patients with a poor prognosis who
should receive neoadjuvant chemotherapy as the initial
treatment approach. From this perspective, Japan and
regions other than Japan have adopted different paths.

In Japan

According to the nationwide registry of patients with gastric
cancer (GC) in 1991 by the Japanese Research Society for
Gastric Cancer, 3,871 patients (48.8%) were diagnosed
with pathological T1 disease among 7,935 patients who
underwent gastrectomy. The 5-year survival rate of this
population is 90.4%, and most patients are curable with
surgery alone (4). Focusing the indication for neoadjuvant
chemotherapy on patients with a severe prognosis alone is
a reasonable and acceptable concept in Japan. Therefore,
neoadjuvant chemotherapy was initially investigated for
patients with scirrhous GC or GC with extensive lymph
node metastasis who had a dismal prognosis after upfront
surgery (39-45). The 3-year OS was set as the primary
endpoint because of its poor prognosis.

Borrmann type 4 and large type 3

Scirrhous GC or linitis plastica (LP) is a well-known hard-to-
treat subset of GC that exhibits a diffusively invasive nature
and poor survival outcome after curative resection. Scirrhous
GC mainly focusing on the histologically wide spread of
tumors with rigid fibrous proliferation, typically exhibiting
wall thickness and luminal narrowing. Scirrhous GC referred
not only limited or Ic-like advanced gastric cancer (AGC),
but also to lesions with extensive infiltration like Borrman
type IV. LP indicate the wall thickness with sclerosis of the
gastric body and LP is currently used quite similar as the
scirrhous GC (46). However, a global consensus on the

© Chinese Clinical Oncology. All rights reserved.
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definition of LP has not yet been reached (47). In terms of
the pharmacological treatment, it would be acceptable not to
precisely distinguish between these two categories. Due to
its infiltrative and invasive nature, scirrhous GC or LP has
a high likelihood of not achieving negative surgical margins
or presenting peritoneal metastasis during laparotomy.
Consequently, some clinicians argue against gastrectomy,
considering this type of GC as an inoperable disease (48-51).
In some patients, gastrectomy for scirrhous GC is
recognized as a cytoreductive surgery, or a perioperative
chemotherapy alone is inadequate for disease control of
advanced signet ring cell GC (9). In Europe, the FLOT-
9 trial is ongoing to evaluate the add-on effects of
preventive hyperthermic intraperitoneal chemotherapy on
perioperative FLOT (52). However, in several prospective
or retrospective Japanese studies, almost 20% of patients
with scirrhous GC achieved long-term survival of over
S years after gastrectomy, even in patients with cytology-
positive (CY1) or localized peritoneal metastasis (Pla)
(53-55). The survival outcomes of patients with resected
scirrhous GC were indeed dismal, but much better than
those of patients with unresectable GC in the early 2000s
(5-year OS: 2%) (56). Scirrhous GC with or without CY1
and/or Pla is recognized as a borderline resectable disease,
and neoadjuvant chemotherapy has been investigated in this
population in Japan (57).

The Borrmann classification is widely used in clinical
practice and is readily available before surgery. The
Borrmann classification classifies advanced GC into four
types depending on gross appearance on endoscopy: type 1
(polypoid), type 2 (localized ulcer), type 3 (infiltrated ulcer),
and type 4 (diffusely infiltrative) (58). Scirrhous GC mostly
overlaps with Borrmann type 4 GC (46). In the early 2000s,
the survival outcome of type 4 was dismal, even in Japan,
with a S-year OS rate of 21.4% (59). Considering the poor
survival outcome of large-sized (=8 cm) type 3 GC in a
retrospective study such as that of type 4 GC, a single-arm
phase II trial (Japan Clinical Oncology Group: JCOG0210)
was conducted to assess the feasibility of S-1 plus cisplatin
(SP) as neoadjuvant chemotherapy for type 4 and large
type 3 GC (41). Consequently, 73.5% of the patients
completed two courses of SP followed by gastrectomy,
and the promising efficacy of neoadjuvant SP (3-year OS:
24.5%) was demonstrated. A subsequent randomized phase
IIT trial JCOGO501) was conducted to evaluate the safety
and efficacy of neoadjuvant SP compared with upfront
surgery (60). However, no survival improvement with
additional SP was demonstrated (3-year OS: 60.9% in
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neoadjuvant chemotherapy vs. 62.4%) (43). Thus, D2
gastrectomy followed by adjuvant chemotherapy remains
the standard of care for type 4 and large type 3, the same as
for GC other than type 4. Although the JCOGO0501 failed
to show a survival benefit, the 3-year OS of this population
was clearly improved compared with that of the early 2000s,
remaining unsatisfactory and inferior to that of patients with
pStage III GC other than type 4 (3-year OS: 77.7%) (61).
Furthermore, 3-year progression-free survival (PFS) was
47.7% in both arms of JCOGO0501, and approximately 80%
of patients with recurrence had peritoneal metastasis (43).
Peritoneum recurrence can cause cancer-associated
symptoms, which considerably deteriorate quality of life.

A triplet regimen of docetaxel is anticipated to improve
the survival outcome of patients with type 4 or large type
3 GC. The Osaka Gastrointestinal cancer chemotherapy
Study Group (OGSG) 1902 is a single-arm phase II trial
evaluating the efficacy of neoadjuvant docetaxel, oxaliplatin,
and S-1 (DOS) for type 4 and large type 3 GC (62).
The 3-year PFS was set as the primary endpoint of this
study. Patient accrual was completed, and the results are
awaited. In contrast, the JCOG stomach group conducted a
subsequent phase II study after JCOGO0501. The JCOG2204
trial is a randomized phase II study with selective design to
evaluate the efficacy, safety, and feasibility of neoadjuvant
FLOT versus DOS for type 4 and large type 3 GC (57).
The pathological response rate is the primary endpoint, and
this study began in July 2023.

The PHOENIX GC-02 is also an ongoing randomized,
phase III study comparing adjuvant S-1 plus docetaxel
and S-1 plus paclitaxel with intraperitoneal paclitaxel for
type 4 GC without non-curative factors and perioperative
S-1 plus oxaliplatin (SOX) and perioperative SOX with
intraperitoneal paclitaxel for type 4 GC with CY1 (63).
Extensive lymph node metastasis
Bulky N2 lymph node was defined as a lymph node that
was either >3 cm in size or comprised at least two swollen
lymph nodes (each >1.5 cm) located around the celiac artery
(No. 7), common hepatic artery (No. 9), or splenic artery
(No. 11) (39,42,59). Extensive lymph node metastasis is
characterized by bulky N2 or paraaortic lymph node (PALN)
(No. 16a2/bl) with a size >1 cm, indicating a poor survival
outcome (less than 5%) (39). Neoadjuvant chemotherapy is
expected to improve the survival outcomes of patients with
extensive lymph node metastases. JCOG0405 was a single-
arm phase II study aimed at elucidating the efficacy of
neoadjuvant SP therapy for GC with extensive lymph node
metastasis (39). Based on the favorable results of JCOG0405

© Chinese Clinical Oncology. All rights reserved.
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(3-year OS: 59%), neoadjuvant SP followed by D2 plus
para-aortic lymph node dissection is considered a tentative
standard treatment for GC with extensive lymph node
metastasis. To further improve OS, JCOG1704 was used
to assess the safety and efficacy of neoadjuvant DOS (64).
Recently, the major pathological response rate (> grade 2)
was reported to be 56.5% (95% CI: 41.1-71.1%),
numerically surpassing the expected and threshold values
(by 40% and 25%, respectively). Survival data are awaited.
Because of the rarity of such disease, JCOG1704 was
terminated before reaching the planned enrollment number.
Further large-scale phase III trials are required to confirm
this hypothesis.

In Western countries, the FLOT-3 trial was conducted
to evaluate neoadjuvant chemotherapy followed by
gastrectomy in patients with limited metastatic G/GE]
cancer (65). Patients with retroperitoneal lymph node
metastasis, defined as lymph nodes measuring >1 cm in the
short-axis diameter or a single lymph node measuring >2 cm
in the short axis, were enrolled in arm C of this trial. Even
considering the difference in the definition of extensive
lymph nodes, the median survival time of 22.9 months in
arm C was poor compared with that of the JCOG0405.
Therapeutic development for G/GEJ cancer with PALN
metastasis has been conducted with other oligometastases
in Western countries, and the aim of the treatment strategy
with surgery and chemotherapy is not patient cure in this
setting. The RENESSANCE (FLOT-5) trial is ongoing to
evaluate patient selection for surgery after four-cycle FLOT
as induction chemotherapy in the treatment of patients
with limited metastatic G/GE] cancer, mainly including
retroperitoneal lymph node metastasis (66).

General type GC

The international wave of perioperative chemotherapy
for locally advanced GC has also affected the attitude of
Japanese clinicians towards the treatment of resectable stage
GC other than type 4 and large type 3 (general type GC).
The JCOG1509 trial is an ongoing randomized phase III
trial to evaluate the superiority of neoadjuvant SOX for
locally advanced general type GC compared with upfront
surgery JRCTs: 031180350). Before starting this trial,
the accuracy of preoperative diagnosis was prospectively
assessed in the JCOG1302A study (67). This observational
study suggests that using ¢T3—-4 and N+ as criteria could
be the most reasonable approach for future neoadjuvant
chemotherapy trials. This approach would reduce the
inclusion of pStage I GC to 6.5% while maintaining the
inclusion of pStage I1I patients at 64.5%.
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The East other than Japan

Although upfront surgery followed by adjuvant
chemotherapy is commonly adopted in clinical practice in
Eastern countries, several clinical trials of perioperative
chemotherapy have been conducted in Eastern countries.
Patients with more advanced T stage (¢T3 or 4) G/GE]J
cancer were enrolled in Eastern clinical trials compared
with Western countries (¢T2 and more). The PRODIGY
trial was a randomized phase III trial conducted mainly in
Korea to evaluate the efficacy and safety of neoadjuvant
DOS compared with that of upfront surgery followed by
adjuvant chemotherapy with S-1 (18). Eligible patients
in the PRODIGY trial had histologically proven G/GE]
adenocarcinoma with ¢T2-3N+ or T4anyN. PES was set
as its primary endpoint, demonstrating the superiority of
the neoadjuvant arm over the upfront surgery arm (adjusted
HR =0.70; 95% CI: 0.52-0.95; P=0.023). Although the
primary endpoint was met, because of incomplete resection
as a progressive disease in this study, this result was not
accepted as clinically positive (68). OS did not improve with
neoadjuvant DOS in the primary analysis. However, the final
assessment recently demonstrated a statistically significant
difference in OS between the neoadjuvant and upfront
surgery arms (adjusted HR =0.72, 95% CI: 0.54-0.96) (69).
Notably, in the ¢T4 subgroup, the HRs for disease
progression and death were 0.68 (95% CI: 0.50-0.92) and
0.69 (95% CI: 0.51-0.95), respectively. The RESOLVE trial
was conducted in China. This was a randomized phase III
trial with a three-arm design to assess the efficacy and safety
of perioperative or postoperative adjuvant SOX compared
with adjuvant capecitabine plus oxaliplatin (CAPOX) (19).
Patients with histologically confirmed ¢T4aN+ or
c¢T4b G/GEJ adenocarcinoma underwent perioperative
chemotherapy. This study met its primary endpoint, and
the 3-year disease-free survival (DFS) was 51.1% (95% CI:
45.5-56.3%) in the adjuvant CAPOX group, 56.5% (95%
CI: 51.0-61.7%) in the adjuvant SOX group, and 59.4%
(95% CI: 53.8-64.6%) in the perioperative SOX group.
The efficacies of perioperative SOX and adjuvant SOX
were compared with the superiority and non-inferiority
designs of adjuvant CAPOX. The HR for recurrence was
0.77 (95% CI: 0.61-0.97, P=0.028) for perioperative SOX
versus adjuvant CAPOX, not exceeding the non-inferiority
margin of 1.33. An updated survival analysis revealed a
significant improvement in 5-year OS of perioperative
SOX (60.0%) compared with that of adjuvant CAPOX
(52.1%) (HR =0.79; 95% CI 0.62-1.00; P=0.049) (70),
while non-inferiority of adjuvant SOX (61.0%) was not
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statistically demonstrated (HR =0.77; 95% CI: 0.61-0.98;
P=0.033). It should be noted that although OS was
the secondary endpoint, the addition of neoadjuvant
chemotherapy showed an improvement of survival in
Asian populations compared with surgery followed by
adjuvant chemotherapy (69,70). A further two randomized
phase III trials of neoadjuvant SOX (RESONANCE and
RESONANCE II) were conducted in China (71,72). In
addition, a randomized phase III was conducted to compare
perioperative FLOT versus surgery followed by adjuvant
SOX at a Chinese single center (NCT05264896).

The PRODIGY trial discussed the inadvertent inclusion
of patients with ¢T'1 or stage I disease. In this trial, patients
with pT1 or pStage I G/GE] cancer accounted for 7%
and 9.7-11.9% of the adjuvant chemotherapy group,
respectively (73). Nevertheless, refining the criteria to
include only patients with ¢T4 tumors could reduce the
proportion of pT1 patients to 5% while maintaining
an acceptable sensitivity level of 80.1%. Therefore, the
preferential use of neoadjuvant chemotherapy for patients
with ¢T4 G/GE] cancer is recommended in the clinical

guidelines of both Korean and Chinese medical practice
(20,79).

Global collaboration with East and West
Recently, international multi-center prospective clinical
trials were planned to elucidate the efficacy of perioperative
chemotherapy with immune checkpoint blockade for locally
advanced G/GE] cancer. The KEYNOTE-585 trial was
the first randomized phase III trial conducted globally to
evaluate the add-on effect of pembrolizumab, an anti-PD1
monoclonal antibody, on perioperative chemotherapy (75).
Patients with G/GE]J cancer diagnosed as ¢T' >3 or N+
were eligible for this trial. Although the incidence of
pathological complete response (pCR) of pembrolizumab
with chemotherapy (12.9%) was significantly better than
that of chemotherapy alone (2.0%), a statistically significant
improvement in event-free survival (EFS), which was its
primary endpoint, was not observed (median EFS: 44.4 vs.
25.3 months; HR =0.81; 95% CI: 0.67-0.99; P=0.0198) (76).
The MATTERHORN trial was also a global phase III
trial with the same concept using durvalumab, an anti-
PD-L1 monoclonal antibody. The indication of this
trial was same as that of the KEYNOTE-585 (77). A
statistically significant improvement in the incidence of
pCR was demonstrated in the durvalumab with FLOT
(19%) arm compared with that in the FLOT alone arm
(7%) (P<0.00001) (78). Patients from Asian countries were
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included in 19% of this study population. The upcoming
result of the primary endpoint, EFS, is awaited.

A randomized, phase III trial to evaluate the efficacy
of HLX10, an anti-PD1 monoclonal antibody, in
combination with SOX was conducted for PD-L1-positive
G/GE]J cancer with ¢T3-4N+ in Chinese patients alone
(NCT04139135). Notably, a randomized phase II/III trial
(DRAGON IV/CAP 05) was conducted to investigate the
efficacy of neoadjuvant immunotherapy for patients with
T3-4aN+MO0 G/GE]J cancer randomly assigned (1:1:1) to
three arms (control arm, SOX; experimental arms, SOX
plus rivoceranib with or without camrelizumab anti-PD1
monoclonal antibody) in China alone (79). An increase
in the incidence of pCR of SOX with camrelizumab and
rivoceranib was reported compared with that of SOX alone
(18.3% vs. 5.0%) (80). Furthermore, a randomized phase
II/IIT trial evaluating the addition of SHR-1701, a
bifunctional fusion protein targeting PD-L1 and TGF-p,
to SOX was conducted in the neoadjuvant setting at multi-
centers in China (NCT05149807).

Biomarker-driven personalized therapy

HER2-positive G/GE]J cancer

In the ToGA trial, the addition of trastuzumab, a monoclonal
antibody targeting HER2, to standard chemotherapy
improved survival and enhanced antitumor activities in
HER?2-positive metastatic G/GE] cancer (81). Thus, several
clinical trials using trastuzumab to target HER2-positive G/
GE]J cancer were conducted in the perioperative setting (82).
"Two phase II trials NEOHX and HerFLOT) demonstrated
that the incidences of pCR were 9.6% and 21%, respectively,
which indicated promising antitumor activity (83).

The EORTC initiated a randomized phase III trial of
perioperative chemotherapy using trastuzumab with or
without pertuzumab for HER2-positive locally advanced
G/GE] cancer (84). However, this trial was terminated
because of slow patient accrual. The Arbeitsgemeinschaft
Internistische Onkologie (AIO) group also planned a
randomized clinical trial (PETRARCA) designed as
phase II/III, which was conducted to evaluate dual HER?2
blockade with trastuzumab and pertuzumab in combination
with FLOT for locally advanced HER2-positive
G/GE]J cancer with ¢T2-4Nany or TanyN+M0. Although
a significantly higher incidence of pCR was observed in the
experimental arm (35%) than in the control arm (12%), it
did not proceed to phase III because of the negative result
of the JACOB trial in metastatic G/GE]J cancer (85).
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A single-arm phase II study assessing the feasibility
of neoadjuvant CRT with trastuzumab and pertuzumab
demonstrated promising antitumor activity with manageable
toxicity (86). In Japan, a randomized phase II trial
(JCOG1301C) using trastuzumab with SP was conducted for
HER2-positive locally advanced G/GEJ cancer with extensive
lymph node metastasis (87). This trial showed enhancement
of both radiological (50% to 84%) and histological response
(> grade Ib) (24% to 50%) with the addition of trastuzumab.
However, this failed to complete patient enrollment. Although
the survival benefit remains unknown, the HER2-direct
targeted agent recapitulated the attractive antitumor activity.
Global collaboration is necessary to accomplish randomized
phase III trial using targeted therapy, focusing on a limited
number of patients with GC.

Microsatellite-instability-high (MSI-H) or deficient-
mismatch-repair (AMMR) G/GE]J cancer
The remarkable efficacy of anti-PD-1 therapy has been
reported in locally advanced MSI-H rectal cancers (88). In
this study, 12 patients received single-agent dostarlimab,
an anti-PD-1 inhibitor, for 6 months and demonstrated
a complete clinical response. Notably, no case of disease
progression was observed without additional radiotherapy
or surgery. MSI-H is a tumor antigen-predictive marker
of immune checkpoint inhibitors (89). Therapeutic
development of operable-stage MSI-H G/GE] cancer
is an attractive field. Perioperative combination therapy
with FLOT with or without atezolizumab, an anti-PD-L1
monoclonal antibody, was assessed in a randomized phase
II (DANTE) trial for locally advanced G/GE]J cancer. The
interim analysis of the trial showed a much higher incidence
of pCR of FLOT with atezolizumab (63 %) as compared
with that of FLOT alone (27%) in MSI-H G/GE]
cancer (90). Furthermore, the NEONIPIGA trial, a phase
II study of neoadjuvant nivolumab plus ipilimumab, an anti-
cytotoxic T-lymphocyte-associated protein-4 (CTLA-4)
antibody for ¢T2-4NanyM0 MSI-H/dMMR G/GE] cancer,
demonstrated that the incidence of pCR was 58.6% with
manageable toxicities, meeting the primary endpoint (91).
More recently, a single-arm phase II (INFINITY) study of
another neoadjuvant dual immune check point blockade with
anti-PD1 and CTLA-4 (durvalumab and tremelimumab)
was conducted for patients with ¢T2NanyM0 MSI-H
G/GE] adenocarcinoma (92). According to the interim
analysis of cohort 1 of the INFINITY trial, only 3-month
immunotherapy achieved 60% in the incidence of pCR.
Non-operative management (NOM) for clinical complete
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response after durvalumab and tremelimumab treatment will
be assessed in cohort 2. Because of a more favorable survival
outcome and significantly higher sensitivity to immune
therapy, MSI-H/dMMR is recognized as having a distinct set
of indications and therapeutic strategies.

Future perspectives

The indications for perioperative chemotherapy have
been fixed since the 2000s in Eastern countries. Before the
2010s, the treatment strategy for locally advanced G/GE]J
cancer varied between the West and the East. After various
efforts to improve postoperative treatments, there has been
a gradual development of neoadjuvant chemotherapy in
East Asia. According to the current guidelines in Korea
and China, perioperative or neoadjuvant chemotherapy
is the standard therapeutic option for locally advanced
G/GE]J cancer, especially ¢T4. Particularly in China, several
randomized phase III trials including new agents have been
performed (93). While in Japan, surgery followed by adjuvant
chemotherapy remains the standard of care for locally
advanced GC, except for extensive lymph node metastasis,
unless JCOG1509 meets the primary endpoint. Furthermore,
NEO-JPEG (JCOG2203) is ongoing randomized phase 11/
III trial to elucidate the safety and efficacy of neoadjuvant
chemotherapy comparing to up-front surgery for resectable
locally advanced GEJ cancer GRCTs: 031230182) (94). Eastern
countries are no longer a monolith regarding perioperative
treatment for locally advanced G/GE] cancer. Furthermore,
international collaborative trials have been realized sharing the
same indication (¢ T3-4NanyMO0 or N+MO0).

With the progress in the global consensus on
perioperative chemotherapy, the aim of chemotherapy
is to move forward in the treatment of resectable
G/GE]J cancer. NOM is a new horizon in this field. The
advancement of ctDNA analysis with high sensitivity will
enable the detection of minimal residual disease after
neoadjuvant chemotherapy (95). Based on the success of
immune oncology, MSI-H G/GE]J cancer is currently
a distinct subset of microsatellite-stable G/GE]J cancer.
Immunotherapy for MSI-H G/GE] cancer is expected to be
the closest subset of NOM in the near future.

After the emergence of trastuzumab for HER2-positive
G/GE] cancer in the metastatic setting, biomarker-
driven personalized therapy has become a trend in the
development of pharmacological therapy (96). Recently, the
successful results of the SPOTLIGHT and GLOW trials
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showed that claudin18.2 highly expressed G/GE] cancer
as an independent therapeutic subset in HER2-negative
unresectable advanced or recurrent G/GE]J cancer (97,98).
Furthermore, bemarituzumab, a novel targeting agent for
fibroblast growth factor receptor 2 isoform IIb (FGFR2b)
demonstrated the promising results in the randomized
phase II (FIGHT) trial for patients with FGFR2b-selected
unresectable advanced or recurrent AGC (99). However,
to date, no randomized phase III trial for HER2-positive
G/GE] cancer has been successful in locally advanced
stage. Patient accrual for a limited number of HER2-
positive patients is a common barrier to completing clinical
trials (84,87). Competitive agents targeting HER2 are
another crucial issue in initiating clinical trials. In the field
of perioperative or neoadjuvant chemotherapy for locally
advanced G/GE]J cancer, biomarker-driven personalized
therapy has yet to emerge (18).

In addition to MSI status, the improved efficacy of
immunochemotherapy was consistently observed in
patients with G/GEJ cancer with high PD-L1 expression
(76,90). Although a subgroup analysis of PD-L1 status
[combined positive score (CPS) >10] was not prespecified,
the pembrolizumab group demonstrated a better trend
towards improvement in EFS among patients with CPS >10
(HR =0.70; 95% CI: 0.46-1.04) (76). In the future immune
oncology era, molecular biomarkers might be more optimal
in patient selection for perioperative or neoadjuvant
chemotherapy than the conventional TNM staging system.

"Trimodal approach using chemotherapy, radiation therapy
and surgery is another anticipating therapeutic strategy to
improve the prognosis of patients with resectable AGC. The
TOPGEAR trial is the international randomized phase III trial
of perioperative ECF or FLOT with or without perioperative
chemoradiation for resectable AGC (100). The interim analysis
of TOPGEAR demonstrated the feasibility and safety of
adding chemoradiation to perioperative chemotherapy (101).
Further investigation on survival benefit is awaited.

Conclusions

Evidence gaps between Western and Eastern countries
still exist regarding the indications for perioperative or
neoadjuvant chemotherapy. However, emerging evidence
closes this gap, and the concern of upfront surgery for
patients with ¢T4 G/GE] cancer is shared worldwide.
Recent advances in targeted therapy and immune oncology
in metastatic settings may offer various pharmacological
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therapies for locally advanced G/GE] cancer. Thus, a
global collaboration utilizing these therapeutic options
is necessary for further improvement of locally advanced
G/GE]J cancer treatments. Although the first global attempt
of the KEYNOTE-585 failed to establish an international
standard for treatment, this study provided a common
platform for experts to engage in discussion. Thus, the
door to the next era has already opened. An indication with
precise molecular markers and global collaboration with
immunochemotherapy would make further advancements
in perioperative or neoadjuvant therapy for patients with
locally advanced G/GE]J cancer.
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