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Abstract

Treatment strategy for locally advanced gastric cancer differs worldwide. Neoadjuvant
chemotherapy (NAC) is considered one of the promising treatment options for locally
advanced gastric cancer, even in Japan, and clinical trials have been conducted or
are ongoing. A consensus meeting was organized at the 77th general meeting of the
Japanese Society of Gastroenterological Surgery in 2022, in which the current status
and future prospects of NAC for locally advanced gastric cancer were discussed.
Participants at the meeting looked forward to the results of the JCOG1509 trial,
providing solid evidence regarding NAC. The optimal indications and regimens for
NAC were also debated. Patients with cStage Il gastric cancer are the main targets
of NAC in Japan, and a doublet regimen of S-1 and oxaliplatin was preferred by
the participants. However, the feasibility of a triplet regimen with S-1, oxaliplatin,
and docetaxel, and that with 5-FU, leucovorin, oxaliplatin, and docetaxel has been
demonstrated, and these could become treatment options in Japan. Other points of
discussion include perioperative chemotherapy to avoid peritoneal recurrence and
for patients with dMMR/MSI-high tumors. The panel regarded NAC as a promising
treatment option, and NAC will become the standard treatment for cStage Ill gastric

cancer in Japan if an ongoing clinical trial successfully demonstrates its efficacy.
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locally advanced gastric cancer. On the other hand, in East Asia,

Gastric cancer is the third leading cause of cancer-related deaths
worldwide. Different treatment strategies for locally advanced gas-
tric cancer have been developed in Europe and East Asia. In Europe,
perioperative chemotherapy has been the standard treatment since

Cunningham et al.? first demonstrated its efficacy in patients with

postoperative adjuvant chemotherapy following D2 gastrectomy has
become standard since randomized controlled trials demonstrated
the efficacy of postoperative S1 and capecitabine plus oxaliplatin.3’6

In Japan, the efficacy of neoadjuvant chemotherapeutic reg-
imens continues to be investigated in the hope of improving the

long-term survival outcomes of patients with far-advanced gastric

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2023 The Authors. Annals of Gastroenterological Surgery published by John Wiley & Sons Australia, Ltd on behalf of The Japanese Society of

Gastroenterological Surgery.

856 www.AGSjournal.com

Ann Gastroenterol Surg. 2023;7:856-862.


http://www.AGSjournal.com
mailto:
https://orcid.org/0000-0002-3183-349X
https://orcid.org/0000-0002-2883-0132
https://orcid.org/0000-0002-9425-3767
https://orcid.org/0000-0002-6173-7474
https://orcid.org/0000-0002-2967-8267
http://creativecommons.org/licenses/by/4.0/
mailto:tokunaga.srg1@tmd.ac.jp

TOKUNAGA ET AL.

cancer.””? At the 77th general meeting of the Japanese Society of
Gastroenterological Surgery, held in Yokohama in July 2022, a con-
sensus meeting was organized, and the current status and future pros-
pects of neoadjuvant chemotherapy were discussed. At this meeting,
past and ongoing JCOG trials, neoadjuvant chemotherapy with DOS
and FLOT, and treatments for patients with dMMR/MSI-high tumors
are presented and discussed. In this review, the current status of neo-
adjuvant chemotherapy in Japan is summarized, and future perspec-

tives are discussed based on presentations at that meeting.

2 | NEOADJUVANT CHEMOTHERAPY FOR
GASTRIC CANCER WITH EXPECTED POOR
SURVIVAL OUTCOMES

Since adjuvant chemotherapy following D2 gastrectomy has become
a standard treatment for locally advanced gastric cancer in Japan
(Table 1),>° the main target for NAC has been patients with locally
advanced gastric cancer with an expected 5-year survival of less
than 30%.

The first target was type 4 or large (28 cm in maximum diameter)
type 3 gastric cancer. After the completion of the phase Il trial, a
randomized controlled trial (JCOG0501) was conducted. JCOG0501
was designed to demonstrate a 10% increase in the 3-year overall
survival rate after neoadjuvant chemotherapy with S-1 plus cispla-
tin. However, this study failed to demonstrate superiority.”** NAC
with a more intensified triplet regimen or intraperitoneal chemo-
therapy is expected to demonstrate greater efficacy and is currently
under investigation.
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The second most common target was gastric cancer with exten-
sive lymph node metastasis. The efficacy of neoadjuvant chemo-
therapy for bulky nodal metastases and/or para-aortic nodal (PAN)
metastases has been investigated in single-arm phase Il studies.”®1°
In these studies, bulky nodal metastasis was defined as a single node
>3.0cm or two or more nodes 21.5cm in size at the suprapancreatic
area. The JCOGO0405 phase Il study investigated the efficacy of neo-
adjuvant S-1 plus cisplatin in this population. The RO resection rate,
which was set as the primary endpoint with a threshold value of 50%,
was 82% (95% confidence interval [Cl], 69%-92%); therefore, the null
hypothesis was rejected.7 Long-term survival outcomes were far bet-
ter than expected, with 3- and 5-year overall survival rates of 59% and
53%, respectively. Subsequently, neoadjuvant chemotherapy with
docetaxel, cisplatin, and S-1 (DCS) was administered in JCOG1002
with the same target population. Although the clinical response rate
(57.7%), which was set as the primary endpoint, was less than the
threshold value of 65%, the 5-year survival rate (55%) was similar to
that of the JCOGO0405°8 trial. After JCOG1002, another phase Il study
(JCOG1704) was conducted, and the efficacy of neoadjuvant che-
motherapy with docetaxel, oxaliplatin, and S-1 (DOS) in patients with
gastric cancer and extensive nodal metastasis was evaluated, with the

primary endpoint being the major pathological response rate.’®

3 | NEOADJUVANT CHEMOTHERAPY FOR
STAGE Il GASTRIC CANCER IN JAPAN

As the survival outcomes of patients with pStage Il gastric cancer
are still dismal even with postoperative adjuvant chemotherapy,

TABLE 1 Trials investigating the efficacy of preoperative neoadjuvant chemotherapy (including ongoing and international trials).

No. of Hazard ratio for
Trial/authors Phase Patients Arms patients 5Y-PFS  5Y-OS  OS(95% Cl)
JCOG1509%° 1 cStrage Il S:surgery+S-1/DS 235° Ongoing
E: SOX+surgery +5-1/DS 2352
PRODIGY* 1 T2-3N+ or T4Nany S:surgery+S-1 264 60.2°
E: DOS +surgery +5-1 266 66.3° 0.70 (0.52-0.95)°
FLOT®? >T2 and/or N+ S: ECF(ECX)+surgery+ECF(ECX) 360 36%
E: FLOT +surgery + FLOT 356 45% 0.77 (0.63-0.94)
NAC for GC with extended LN metastasis
JCOG0405’ 1l Extended LN metastasis ~ SP+surgery 51 53% =
JCOG10028 1l Extended LN metastasis = DCS+surgery+S-1 52 55% -
JCOG1704%° 1l Extended LN metastasis DOS+surgery+S-1 46 Ongoing
NAC for schirrous type GC
JCOG0501° 1 Type 4/large type 3 S:surgery+S-1 149 48%° 62%"
E: SP+surgery+5-1 151 48%" 61%"  0.92(0.68-1.23)

Abbreviations: DCS, docetaxel + cisplatin+S-1; DOS, docetaxel + oxaliplatin +S-1; DS, docetaxel + S-1; E, experimentary arm; ECF, epirubicin,
cisplatin, fluorouracil; ECX, epirubicin, cisplatin, capecitabine; FLOT, 5-fluorouracil +leucovorin + oxaliplatin + docetaxel; LN, lymph node; S, standard

arm; SOX, S-1+ oxaliplatin; SP, S-1 +cisplatin.
2Planed number of patients recruited for the study.
P3Y-PFS.

“Hazard ratio for PFS.

43v-0s.
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more intensified perioperative chemotherapy is warranted, and NAC
is deemed a plausible option.*¢'” To elucidate optimal candidates for
NAC, a prospective cross-sectional study, JCOG1302A, was con-
ducted.'® In JCOG1302A, 1250 patients with >cT2 gastric cancer
were included, and the concordance rate between clinical and path-
ological stages was assessed. Based on the results of JCOG1302A,
>cT4N+, equivalent to cStage lll, was selected as the optimal inclu-
sion criteria for a subsequent clinical trial, with a contamination rate
of pStage | being 6.5% and sensitivity of pStage Ill being 64.5%.

The JCOG1509 trial was a randomized controlled trial aimed at
confirming the efficacy of neoadjuvant chemotherapy with S-1 and
oxaliplatin in patients with cStage Il gastric cancer. A total of 470
patients are expected to be enrolled by March 2025.1°

In most clinical trials, other than JCOG1002 and JCOG1704,
doublet regimens with S-1 plus cisplatin/oxaliplatin were adopted
as platform regimens; however, neoadjuvant chemotherapy with a
triplet regimen is standard in Europe and has also been investigated

in clinical trials in East Asia.*%%?

4 | NEOADJUVANT CHEMOTHERAPY
WITH DOS

The efficacy of neoadjuvant chemotherapy with DOS was
investigated in the PRODIGY study conducted in Korea.’ In
PRODIGY, progression-free survival was set as the primary endpoint,
and 530 patients with cT3-4Nany locally advanced gastric cancer
were allocated to either the CSC group (neoadjuvant chemotherapy
with DOS before D2 gastrectomy followed by adjuvant S-1; n=266)
or the SC group (D2 gastrectomy followed by adjuvant S-1; n=264).
In the CSC group, docetaxel (50mg/m?) and oxaliplatin (100 mg/m?)
were administered intravenously on day 1, and S1 (40mg/m?) was
administered orally twice daily from days 1 to 14. These treatments
were repeated every 3weeks for three courses. Grade 3 or higher
adverse events observed during neoadjuvant chemotherapyincluded
neutropenia (12.6%), febrile neutropenia (9.2%), and diarrhea (5.0%).
Progression-free survival was better in the CSC group than in the
CS group, with an adjusted hazard ratio of 0.70 (95% Cl, 0.52-0.95;
stratified log-rank p=0.023).

The feasibility of neoadjuvant chemotherapy with DOS has been
investigated in Japan. Kurokawa et al.?° conducted a phase Il trial on
neoadjuvant DOS in patients with clinical stage Il gastric or esoph-
agogastric junction adenocarcinoma. Fifty patients were recruited
and received two or three courses, 3-weekcycles of docetaxel
(40mg/m?) and oxaliplatin (100mg/m?) on day 1, plus oral $-1
(40 mg/m2 twice a day) from days 1 to 14. Grade 3-4 neutropenia
and diarrhea were observed in 69% and 19% of patients, respec-
tively. RO resection was achieved in 92% of the patients, and = grade
Ib pathological response according to the Japanese Classification of
Gastric Carcinoma (JCGC) was observed in 63% of the patients.

Saito et al.?! focused on the efficacy of neoadjuvant DOS against
cStage IIB-IV adenocarcinoma of the esophagogastric junction
(Siewert types I-1ll). In their retrospective study that included 36

patients, 28 (78%) patients received three or more 3-weekcycles
of docetaxel (40mg/m?) and oxaliplatin (100mg/m?) on day 1, plus
oral -1 (40mg/m? twice a day) from days 1 to 14. During neoadju-
vant chemotherapy, grade 3-4 neutropenia, febrile neutropenia, an-
orexia, and diarrhea were observed in 26 (72%), 6 (17%), 7 (19%), and
4 (11%) patients, respectively. Pathological complete response was
observed in 11 (31%) patients, and 2grade 2 pathological response
according to the JCGC was observed in 17 (47%) patients.

5 | NEOADJUVANT CHEMOTHERAPY
WITH 5-FU, LEUCOVORIN, OXALIPLATIN,
AND DOCETAXEL (FLOT)

In Europe, the FLOT regimen is one of the standard first-line chemo-
therapeutic regimens for patients with unresectable/advanced gastric
cancer.?2 The efficacy of FLOT as a perioperative chemotherapeutic
regimen has also been investigated in FLOT4.1? In that study, the su-
periority of neoadjuvant FLOT over conventional neoadjuvant ECX/
EOX was demonstrated, with a hazard ratio for OS being 0.77. The
number of treatment-related severe adverse events and deaths was
similar between the treatment arms. Accordingly, FLOT has become
the standard perioperative chemotherapeutic regimen in Europe.

6 | PERIOPERATIVE CHEMOTHERAPY
AIMING TO PREVENT PERITONEAL
METASTASIS

Peritoneal metastasis is one of the most frequently observed
recurrence patterns following curative gastrectomy, accounting
for 44.3% of all recurrences, according to the Japanese nationwide
database.?® Postoperative adjuvant chemotherapy is expected to
decrease the incidence of peritoneal metastasis, but no regimen has
been reported to significantly decrease peritoneal metastasis.>>”

JCOGO0501 is a randomized controlled trial investigating the
efficacy of preoperative SP in patients with type 4 or large type 3
advanced gastric cancer. This study included patients with localized
peritoneal metastasis and/or positive lavage cytology, as RO/R1 re-
section may be possible. Peritoneal metastasis was most frequently
observed, accounting for 78% of all recurrences; however, preoper-
ative SP did not decrease the incidence of peritoneal metastasis or
improve survival outcomes.”?*

Intraperitoneal chemotherapy is another approach for treating
peritoneal metastases. PHOENIX-GC is a randomized controlled
trial that aims to demonstrate the superiority of intraperitoneal
and intravenous paclitaxel plus S-1 over intravenous cisplatin plus
S-1 in patients with gastric cancer with peritoneal metastasis.?®
Although the study failed to demonstrate superior overall survival,
which was set as a primary endpoint, sensitivity analysis adjusted
for baseline ascites did demonstrate better overall survival with
intraperitoneal chemotherapy with a hazard ratio of 0.59 (95% Cl,
0.39-0.87).
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The efficacy of perioperative intraperitoneal chemotherapy has
been evaluated in patients at high risk of peritoneal recurrence. The
INPACT was a randomized phase Il trial that investigated the supe-
riority of intraperitoneal paclitaxel over intravenous paclitaxel.26
Patients with resectable gastric linitis plastica, cancer with a minimal
number of peritoneal deposits, or cancer with positive lavage cytol-
ogy were included, and intraperitoneal or intravenous paclitaxel was
administered following gastrectomy. In the INPACT trial, the 2-year
overall survival rate was set as the primary endpoint; however, the
superiority of intraperitoneal paclitaxel over intravenous paclitaxel
has not been proven.

Recently, Ishigami et al.?” commenced the PHOENIX-GC2 trial,
in which patients with type 4 gastric cancer without apparent dis-
tant or peritoneal metastasis were included and randomized based
on peritoneal lavage cytology findings. When the result of perito-
neal lavage cytology is negative, the patients will undergo upfront
gastrectomy and will be randomized to receive either postoperative
adjuvant chemotherapy with S-1 plus intravenous docetaxel or ad-
juvant chemotherapy with S-1 plus intravenous and intraperitoneal
paclitaxel. When the result of peritoneal lavage cytology is positive,
patients will be randomized into either the gastrectomy with periop-
erative systemic chemotherapy group or the gastrectomy with
perioperative systemic and intraperitoneal chemotherapy group.

Hyperthermic intraperitoneal chemotherapy (HIPEC), first re-
ported in Japan, is another option for preventing peritoneal recur-
rence.?®?? However, because HIPEC is not widely accepted as the
standard of care in Japan, its efficacy has been investigated mostly
in Europe. Clinical trials are ongoing, and HIPEC may become the
standard treatment for patients with a high probability of peritoneal

metastasis.30"32

7 | PERIOPERATIVE CHEMOTHERAPY
FOR dMMR/MSI-H GASTRIC CANCER

Although dMMR and microsatellite instability (MSI)-high (H) have
been recognized as strong biomarkers for predicting the sensitivity
to immune checkpoint inhibitors, no phase Ill study has focused
on the efficacy of perioperative immune checkpoint inhibitors in
patients with dMMR/MSI-H gastric cancer, probably because of
the limited number of cases. However, the possibility of detrimental
effects of conventional perioperative chemotherapy in dMMR/
MSI-H gastric cancer has been reported in a meta-analysis.>3

This meta-analysis included individual data from four random-
ized controlled trials investigating the efficacy of perioperative
chemotherapy in patients with locally advanced gastric cancer and
demonstrated the detrimental effects of perioperative chemother-
apy in MSI-H patients.>*33-%5 |n this study, patients with MSI-low or
microsatellite-stable (MSS) disease benefited from chemotherapy,
whereas those with MSI-H did not. The authors concluded that che-
motherapy omission and/or immune checkpoint blockade should be

investigated for MSI-H gastric cancer.
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The chemosensitivity of dMMR/MSI-high gastric cancer was
also explored in KEYNOTE-062, which investigated the superior-
ity of chemotherapy plus pembrolizumab and the non-inferiority
of pembrolizumab monotherapy over conventional chemotherapy
in patients with unresectable/recurrent gastric cancer with a pro-
grammed cell death ligand 1 (PD-L1) combined positive score (CPS)
of 1 or greater.3® An exploratory analysis of KEYNOTE-062 data
looking only at MSI-H patients found that both pembrolizumab and
pembrolizumab plus chemotherapy were superior to chemotherapy
alone, with hazard ratios of 0.29 and 0.37, respectively, indicating
that pembrolizumab monotherapy may be as effective as pembroli-
zumab plus chemotherapy.

Similar results were confirmed in CheckMate-649, which eval-
uated the treatment of metastatic gastric cancer with the PD-1
antibody nivolumab and the CTLA-4 antibody ipilimumab. In MSI-
High with any CPS population, survival outcomes of nivolumab plus
chemothapy group and nivolumab plus imilimumab group were bet-
ter than that of chemotherapy group with hazard rations of 0.38 and
0.28, respectively.?’

A phase Il trial (NEONIPIGA) of neoadjuvant nivolumab and ip-
ilimumab in resectable gastric cancer with dMMR/MSI-H showed
pathological CR (pCR) in 19 (58.8%) of 29 patients who underwent
ROresection. No unexpected toxicity or safety issues were observed.
These findings raise expectations for preoperative MMR/MSI status
as a strong biomarked and, in the case of dMMR or MSI-H, preop-
erative treatment with immunotherapy alone or in combination with
immunotherapy and chemotherapy may be sufficient. In the future,
it may be possible to perform a watch-and-wait procedure, as in op-
erable rectal cancer, and preserve the stomach without surgery. We
look forward to future clinical trials and developments.®®

8 | REAL-WORLD PRACTICE OF
NEOADJUVANT CHEMOTHERAPY IN JAPAN

At the end of the consensus meeting, several questions regarding
neoadjuvant chemotherapy were displayed on the screen, and all
participants in the session answered each question using an an-
swer pad.

The first question asked whether participants performed neo-
adjuvant chemotherapy for gastric cancer in actual practice; 37.5%
answered that they did perform neoadjuvant chemotherapy as a
routine practice, while 50% reported that they performed it when
participating in clinical trials (Figure 1). The remaining 12.5% of par-
ticipants answered that they did not perform neoadjuvant chemo-
therapy for gastric cancer.

The second question asked what types of gastric cancer patients
were offered neoadjuvant chemotherapy. Multiple answers were
provided for this question (Figure 2). Gastric cancer patients with
clinical stage Ill or IVA disease, bulky lymph node metastasis, and
positive cytology results were selected as candidates for neoadju-

vant chemotherapy.
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Q1. Do you perform NAC for gastric cancer in actual clinical practice?

Do not perform NAC for GC (12.

practice (37.5%)

As a clini

FIGURE 1 The answers to question 1 at the consensus meeting:
do you perform NAC for gastric cancer in actual clinical practice?

Q2. What kind of gastric cancer patients do you offer neoadjuvant chemotherapy to?

Liver metastasis (6.5%

0,
CY1 (19.4%) e I11, IVA (22.6%)

e 3, type 4 (12.9%)
Para-aortic LN metas

\ metastasis (22.6%)

FIGURE 2 The answers to question 2 at the consensus meeting:
what kind of gastric cancer patients do you offer neoadjuvant
chemotherapy to (multiple answers are allowed)? CY1, positive
lavage cytology; LN, lymph node.

Q3. Which regimen do you adapt for neoadjuvant chemotherapy?

FOLFOX (3.19 SP (9.4%)

FIGURE 3 The answers to question 3 at the consensus meeting:
which regimen do you adapt for neoadjuvant chemotherapy? DCS,
docetaxel, cisplatin, plus S-1; DOS, docetaxel, oxaliplatin, plus S-1;
FLOT, 5-FU, leucovorin, plus docetaxel; FOLFOX, leucovorin, 5-FU,
plus oxaliplatin; SOX, S-1 plus oxaliplatin; SP, S-1 plus cisplatin.

The last question asked which regimen they chose as neoadju-
vant chemotherapy (Figure 3). Most participants (71.9%) selected
the SOX regimen for neoadjuvant chemotherapy, while 15.5% as
FOLFOX is not a triplet regimen, such as DCS, DOS, or FLOT.

9 | DISCUSSION

The efficacy of neoadjuvant chemotherapy has been evaluated and
promising results have been reported not only in Europe but also in
Asia. Accordingly, NAC is expected to become the standard treat-
ment for locally advanced gastric cancer even in Asia.>*%? In total,
87.5% of the participants at the consensus meeting stated that they
had undergone NAC as part of a clinical trial (37.5%) or in daily prac-
tice (50.0%). NAC is also expected to become a standard treatment
in Japan; however, the final results of an ongoing clinical trial should
be awaited.*°

The optimal indication criteria and most suitable regimens for
NAC are still debated and may differ among countries. In Europe,
where a screening system for gastric cancer has not been estab-
lished and the majority of cases are diagnosed at an advanced stage,
>cStage IB could be an optimal indication for NAC, as recommended
in the ESMO guidelines.39 However, in Japan, a well-established
screening system enables surgeons/oncologists to diagnose gastric
cancer at an earlier stage. Accordingly, if NAC is administered to
all patients with >cStage IB gastric cancer, many pStage | patients,
whose expected 5-year survival rate is >90% without perioperative
chemotherapy, may be contaminated and overtreated. Therefore,
the main targets for neoadjuvant chemotherapy had been patients
with far advanced disease, such as type 4 gastric cancer or gastric
cancer with bulky node/PAN metastasis, with expected dismal long-
term survival outcomes.” 4> However, JCOG1302A successfully
demonstrated that gastric cancer patients with cStage Il disease
could be optimal candidates for NAC in Japan, with an acceptable
contamination rate of pStage |. Recent Asian clinical trials investi-
gating NAC, as well as JCOG1509, have adopted similar or the same
inclusion criteria.

The optimal NAC regimens may differ among countries. In
Europe, where most candidates have marginally resectable gastric
cancer, a more intensified triplet regimen should be selected, de-
spite severe toxicity. However, most cStage Ill gastric cancers in
Japan are technically resectable; therefore, the NAC regimen should
be less toxic so that gastrectomy can be performed as scheduled.
Indeed, 71.9% of participants in the consensus meeting selected
SOX as the preferred NAC regimen. The efficacy of NAC with SOX
is under investigation in JCOG1509, and we await the results before
NAC can be accepted as a standard treatment for cStage Il gastric
cancer.}0111?

The latest Japanese Gastric Cancer Treatment Guidelines rec-
ommend nivolumab for HER2 negative and trastuzumab for HER2
positive unresectable/recurrent gastric cancer as first-line chemo-
therapy.40 Theoretically, NAC regimens should be selected based on
HERZ2 status, and the addition of nivolumab or trastuzumab may ac-
celerate the efficacy of NAC. However, this needs to be investigated
and clarified in future studies.

NAC is sometimes confused with conversion surgery, and the
differences in definitions should be shared among surgical and med-
ical oncologists. Recently, Yoshida et al. defined conversion surgery
as a surgical treatment aimed at RO resection after chemotherapy
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for tumors that were originally regarded as technically or oncolog-
ically unresectable or only marginally resectable.***? According to
this definition, preoperative chemotherapy for patients with PAN or
liver metastasis deemed unresectable before chemotherapy should
not be regarded as NAC.

The current status and future perspectives of NAC for locally
advanced gastric cancer were presented and discussed at the con-
sensus meeting of the 7th general meeting of the Japanese Society
of Gastroenterological Surgery. The presenters and participants re-
garded NAC as a promising treatment option, and NAC will become
the standard treatment for cStage Ill gastric cancer in Japan if an
ongoing clinical trial successfully demonstrates its efficacy.
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