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abstract

PURPOSE Adjuvant chemotherapy after D2 gastrectomy is standard for resectable locally advanced gastric
cancer (LAGC) in Asia. Based on positive findings for perioperative chemotherapy in European phase III studies,
the phase III PRODIGY study (ClinicalTrials.gov identifier: NCT01515748) investigated whether neoadjuvant
docetaxel, oxaliplatin, and S-1 (DOS) followed by surgery and adjuvant S-1 could improve outcomes versus
standard treatment in Korean patients with resectable LAGC.

PATIENTS ANDMETHODS Patients 20-75 years of age, with Eastern Cooperative Oncology Group performance status
0-1, and with histologically confirmed primary gastric or gastroesophageal junction adenocarcinoma (clinical TNM
staging: T2-3N1 or T4Nany) were randomly assigned to D2 surgery followed by adjuvant S-1 (40-60 mg orally twice
a day, days 1-28 every 6 weeks for eight cycles; SC group) or neoadjuvant DOS (docetaxel 50 mg/m2, oxaliplatin
100 mg/m2 intravenously day 1, S-1 40 mg/m2 orally twice a day, days 1-14 every 3 weeks for three cycles)
before D2 surgery, followed by adjuvant S-1 (CSC group). The primary objective was progression-free survival
(PFS) with CSC versus SC. Two sensitivity analyses were performed: intent-to-treat and landmark PFS analysis.

RESULTS Between January 18, 2012, and January 2, 2017, 266 patients were randomly assigned to CSC and
264 to SC at 18 Korean study sites; 238 and 246 patients, respectively, were treated (full analysis set). Follow-up
was ongoing in 176 patients at data cutoff (January 21, 2019; median follow-up 38.6 months [interquartile
range, 23.5-62.1]). CSC improved PFS versus SC (adjusted hazard ratio, 0.70; 95% CI, 0.52 to 0.95; stratified
log-rank P 5 .023). Sensitivity analyses confirmed these findings. Treatments were well tolerated. Two grade 5
adverse events (febrile neutropenia and dyspnea) occurred during neoadjuvant treatment.

CONCLUSION PRODIGY showed that neoadjuvant DOS chemotherapy, as part of perioperative chemotherapy, is
effective and tolerable in Korean patients with LAGC.
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INTRODUCTION

Adjuvant treatment for locally advanced gastric cancer
(LAGC) has evolved over two decades. After much
debate, the efficacy of this approach was established
in four pivotal trials1-4; however, standard adjuvant
treatment differs regionally. Standard of care is post-
operative chemoradiation in North America, based on
the US intergroup study,3 perioperative chemotherapy
(epirubicin plus cisplatin plus fluorouracil) in Europe,
based on the MAGIC trial,2 and postoperative S-1 or
capecitabine plus oxaliplatin (CAPOX) in Eastern Asia,

based on the ACTS-GC4 and CLASSIC trials.1 Con-
siderable effort has been invested in improving adju-
vant treatment outcomes in each region, primarily by
intensifying chemotherapy.5-8 Alternative approaches
involve modifying adjuvant strategies used elsewhere,
for example, adding radiation to adjuvant chemo-
therapy in Asia9 and Europe.10 Three studies
have shown chemotherapy intensification to be
beneficial.11-13 FLOT4 demonstrated that perioperative
docetaxel, oxaliplatin, and fluorouracil (FLOT) was
superior to epirubicin plus cisplatin plus fluorouracil,11

whereas JACCRO GC-0713 and ARTIST 212 showed
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that intensified postoperative adjuvant chemotherapy
regimens were superior to standard regimens in patients
with advanced disease.

Unlike the United States and Europe, neoadjuvant che-
motherapy is not currently standard for LAGC in Korea. Our
earlier phase II study showed that neoadjuvant docetaxel,
oxaliplatin, and S-1 (DOS) is feasible in terms of tolerability
and resection rate in Korean patients with potentially re-
sectable LAGC.14 We designed the PRODIGY study to in-
vestigate whether neoadjuvant chemotherapy with DOS
followed by surgery and adjuvant S-1 chemotherapy (CSC)
could improve outcomes in Korean patients with resectable
LAGC versus up-front surgery followed by adjuvant S-1 (SC).

PATIENTS AND METHODS

Study Design and Participants

PRODIGY was a phase III, open-label, randomized study of
neoadjuvant DOS followed by surgery plus adjuvant S-1
versus surgery followed by adjuvant S-1 in patients with
resectable advanced gastric cancer (Appendix Fig A1,
online only).

Eligible patients were 20-75 years of age, with Eastern
Cooperative Oncology Group performance status 0-1, and a
new histologically confirmed primary gastric or gastro-
esophageal junction adenocarcinoma that was locally ad-
vanced but amenable to curative resection, that is, clinical
TNM staging cT2-3N1 or cT4Nany stage (American Joint
Committee on Cancer [AJCC] 7th Edition).

The study was approved by ethics committees or institu-
tional review boards at participating institutions. All patients
provided written informed consent.

Patients and investigators were not blinded to the treatment
received; the Independent Data Monitoring Committee
(IDMC) monitored safety data and evaluated effectiveness
at the interim analysis.

Procedures

Patients were randomly assigned (1:1) to CSC or SC by
interactive web-response system according to computer-
generated random assignment list. Random assign-
ment was stratified by site and cTNM staging (cT2/N1,
cT3-4/N1, cT4/N2), performed using computed tomog-
raphy (CT) alone; positron-emission tomography and lap-
aroscopy were used if needed to ensure no distant
metastases. Baseline CT scans were uploaded to a website
and reviewed by a central reviewer (J.S.L.) to assign clinical
TNM stage before random assignment and determine el-
igibility and stratification.

CSC patients began neoadjuvant treatment within 7 days of
random assignment. CSC treatment was docetaxel (Aventis
Pharma, Dagenham, UK) 50 mg/m2 and oxaliplatin (Aventis
Pharma, Dagenham, UK) 100mg/m2 intravenously on day 1,
with S-1 (Taiho Pharmaceutical Co Ltd, Japan) 40 mg/m2

orally twice a day on days 1-14 every 3weeks for three cycles.
Cycles were delayed and doses modified as described in
Appendix Table A1 (online only), based on CBCs performed
at the start of each cycle and toxicities reported during
the previous cycle. Standard surgery was D2 gastrectomy
1-3 weeks after neoadjuvant chemotherapy (CSC group) or
within 2 weeks of random assignment (SC group). Both
groups received adjuvant S-1 40-60 mg orally twice a day
depending on body surface area (BSA) on days 1-28 every
6 weeks for eight cycles. Adjuvant therapy continued unless
patients met treatment discontinuation criteria (Appendix
Table A1). Patients were followed for safety for $ 30 days
after the last investigational product dose.

For CSC patients, tumor response was evaluated by ad-
ditional preoperative abdominal-pelvic CT before cycle 2
and after cycle 3. If tumor progression was demonstrated
during the neoadjuvant period, treatment was dis-
continued; surgery or another anticancer treatment could
be initiated at the investigator’s discretion.

CONTEXT

Key Objective
There is no global standard adjuvant strategy for patients with locally advanced gastric cancer (LAGC). Perioperative

chemotherapy, widely used in the United States and Europe, is not standard of care in Asia. We designed the phase III
PRODIGY study to investigate whether neoadjuvant docetaxel, oxaliplatin, and S-1 followed by surgery and adjuvant S-1
(CSC) could improve outcomes versus standard surgery followed by adjuvant S-1 (SC) in Korean patients with LAGC.

Knowledge Generated
Adding neoadjuvant chemotherapy to standard D2 surgery plus adjuvant chemotherapy was beneficial in this setting:

progression-free survival was statistically significantly improved for CSC- versus SC-treated patients and hazard ratios
favored CSC in most subgroups. Statistically significant downstaging was observed in the CSC arm. Neoadjuvant
treatment was well tolerated, treatment-related hospitalizations were few, and mortality was low.

Relevance
This trial establishes perioperative chemotherapy as an appropriate new standard-of-care option for patients with LAGC in

Asia, analogous to the therapeutic approach commonly used in Western countries.
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The goal of surgery was R0 resection, defined as curative
resection of gastric primary lesions and regional lymph
nodes without evidence of distant metastasis or residual
tumor cells grossly and at resection margin. Postoperative

disease stage and R0 resection rate were confirmed using
AJCC cancer staging criteria (7th Edition). Tumor assess-
ment was conducted as follows: physical examination every
3 months for the first year and every 6 months thereafter;

Subjects randomly assigned 
(N = 530)

Patients assigned to SC arm 
(ITT population for efficacy) 

(n = 264)

Patients who underwent surgery 
(FAS population for efficacy and 

safety population for surgery) 
(n = 246)

Patients who started neoadjuvant 
chemotherapy (FAS population for 
efficacy and safety population for 

neoadjuvant chemotherapy) 
(n = 238)

Patients who underwent surgery 
(safety population for surgery)

(n = 222)

Patients excluded because 
  of violation of eligibility criteria
Patients who withdrew 
  consent and did not start 
  neoadjuvant therapy 

Patients who did not receive 
  surgery 

Patients assigned to CSC arm 
(ITT population for efficacy) 

(n = 266)

Patients who underwent R0 resection 
(n = 206)

Patients who underwent R0 resection 
(n = 212)

Patients who completed adjuvant S-1 
(n = 170)

Patients who completed adjuvant S-1 
(n = 157)

Patients who started adjuvant S-1 
(safety population for adjuvant 

chemotherapy)
 (n = 204)

Patients who started adjuvant S-1 
(safety population for adjuvant 

chemotherapy)
 (n = 187)

Did not start adjuvant S-1 because of
  Adverse event                         (n = 1)
  Patient's request                     (n = 5)
  Other reasons                          (n = 2)

Did not complete adjuvant S-1 because of
  Adverse event                             (n = 12)
  Progressive disease                    (n = 13)
  Patient's request                           (n = 3)
  Other reasons                               (n = 2)

Did not complete adjuvant S-1 because of
  Adverse event                              (n = 11)
  Progressive disease                     (n = 18)
  Patient's request                            (n = 3)
  Other reasons                                (n = 2)

Did not start adjuvant S-1 because of
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(n = 9)
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(n = 4)

(n = 24)

Patients who underwent 
  noncurative surgery

(n = 10)
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Patients who underwent 
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(n = 40)

FIG 1. CONSORT diagram showing the study disposition. CSC, neoadjuvant chemotherapy plus surgery plus adjuvant chemotherapy; FAS, full
analysis set; ITT, intent-to-treat; SC, surgery plus adjuvant chemotherapy.
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abdominal-pelvic CT every 6 months; and esophagogas-
troduodenoscopy every 12 months. If progressive disease
(PD) was suspected, additional evaluation could be per-
formed irrespective of the relevant period. Follow-up
continued as described above until death or study clos-
ing date, whichever was earlier.

Outcomes

The primary objective was to compare progression-free
survival (PFS) for CSC versus SC. Secondary objectives
were to compare overall survival (OS), postoperative path-
ologic stage, R0 resection rate, and safety in the two groups.

PFSwas defined as PD or death, with PD defined as follows:
(1) in the CSC arm only, RECIST PD during neoadjuvant
chemotherapy, and (2) in both the CSC and SC arms, (a)
finding of distant metastasis or reporting of distant me-
tastasis from pathology irrespective of intraoperative cu-
rative resection; (b) persistence of visually observed cancer
cells at resectionmargin (R2) or microscopic cancer cells at
resection margin from postoperative histology (R1) that
could not be further removed; or (c) recurrence, either local
or at distant sites, during follow-up after R0 resection
(Appendix 2, online only).

Adverse events (AEs), hematologic toxicities, clinical ex-
amination (physical examination, blood pressure, BSA,
body weight, and Eastern Cooperative Oncology Group
performance status), special tests (chest x-ray and ECG),
and laboratory data were collected. AEs were recorded
using National Cancer Institute Common Toxicity Criteria
for Adverse Events (version 4.03); toxicity data were col-
lected at postbaseline visits.

Statistical Analysis

The intent-to-treat analysis included all randomly assigned
patients. The full analysis set (FAS) included all randomly
assigned patients satisfying inclusion or exclusion criteria.
CSC patients who started neoadjuvant chemotherapy but
could not have tumor evaluation (eg, because of toxic death)
were included in the FAS to avoid bias. The safety analysis set
included patients with$ 1 dose of neoadjuvant DOS (for the
safety set of neoadjuvant chemotherapy in the CSC arm), all
patients who underwent surgery (for the safety set of surgery
in both the CSC and SC arms), and adjuvant S-1 chemo-
therapy (for the safety set of adjuvant S-1 in both the CSC and
SC arms). Medication compliance or administration and all
clinical safety data were summarized using the safety analysis
set.

Based on assumption of 3-year PFS of 70% in the CSC arm
and 60% in the SC arm (ie, hazard ratio [HR]5 0.698), 244
events and $ 238 patients per group were required for
comparison of PFS with 80% power and an alpha of .05.
Given an estimated 10% dropout rate, 530 patients were
required. One interim efficacy analysis was planned after
135 events and a final efficacy analysis after median follow-
up of. 3 years and 244 PFS events. The statistical analysis
plan is described in Appendix 2.

Two sensitivity analyses were planned: analysis on the
intent-to-treat population to assess whether excluding
patients with no treatment after random assignment af-
fected study findings; and a landmark PFS analysis in
which death and progression before the landmark time
(6 months after random assignment) were defined as
events at the landmark time.

The IDMC periodically monitored the safety of patients
exposed to investigational product and assessed efficacy at
the interim analysis.

TABLE 1. Baseline Demographics and Disease Characteristics for the
Full Analysis Set
Characteristic SC (n 5 246) CSC (n 5 238) P

Age, years 58 (51-64) 58 (51-64) .728a

, 60 144 (59) 138 (58)

Sex .278b

Male 200 (81) 184 (77)

Female 46 (19) 54 (23)

ECOG PS at enrollment .028b

0 177 (72) 149 (63)

1 69 (28) 89 (37)

Primary tumor location .281b

Gastric 235 (96) 222 (93)

GEJ 11 (4) 16 (7)

Clinical T stage .872b

T2 13 (5) 12 (5)

T3 56 (23) 60 (25)

T4a 159 (65) 146 (61)

T4b 18 (7) 20 (8)

Clinical N stage .624b

N0 8 (3) 4 (2)

N1 84 (34) 81 (34)

N2 121 (49) 115 (48)

N3 33 (13) 38 (16)

Overall clinical stage .503b

IIA 8 (3) 8 (3)

IIB 37 (15) 42 (18)

IIIA 73 (30) 57 (24)

IIIB 91 (37) 85 (36)

IIIC 37 (15) 46 (19)

NOTE. Data are No. (%) or median (interquartile range). Because of
rounding, not all percentages add up to 100%.

Abbreviations: CSC, neoadjuvant chemotherapy plus surgery plus
adjuvant chemotherapy; ECOG PS, Eastern Cooperative Oncology
Group performance status; GEJ, gastroesophageal junction; SC,
surgery plus adjuvant chemotherapy.

aWilcoxon rank sum test.
bChi squared test.
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Statistical analyses were performed using SAS (version 9.4;
SAS Institute, Cary, NC).

This trial is registered with ClinicalTrials.gov (identifier:
NCT01515748).

RESULTS

A total of 693 patients were recruited at 18 Korean hospitals
between January 18, 2012, and January 2, 2017, 163 of
whom were screening failures; the intent-to-treat pop-
ulation comprised 530 patients. Of these, 266 were ran-
domly assigned to CSC and 264 to SC. Forty-six patients
were excluded from the FAS: 33 withdrew consent after
random assignment, nine in the SC arm and 24 in the CSC
arm. Thirteen patients did not satisfy eligibility criteria,
mainly because of inadequate organ function for chemo-
therapy (SC, n 5 9; CSC, n 5 4). The FAS comprised 484
patients, 238 in the CSC group and 246 in the SC group.
The trial profile is shown in Figure 1.

Demographic and clinical characteristics of FAS patients are
shown in Table 1. The CSC and SC groups were generally
comparable. Gastroesophageal junction primary tumors
were uncommon. Also notable was clinical stage: cT4 was
the most common T stage and cN0 was rare; most patients
were clinical stage III and relatively few were clinical stage II.

Neoadjuvant Chemotherapy

Overall, 214 (89.9%) of 238 CSC patients received all three
cycles of DOS. The mean (6standard deviation [SD])

relative dose intensities were 95.1% (68.5%) for docetaxel,
95.2% (68.5%) for oxaliplatin, and 89.6% (615.0%) for
S-1. Reasons for not completing neoadjuvant therapy were
AEs (n 5 13; 5.5%), PD (n 5 2; 0.8%), patient request
(n 5 3; 1.3%), and other reasons (n 5 6; 2.5%). Five
(2.1%) of 238 patients had PD as a response to neo-
adjuvant therapy.

AEs occurring during neoadjuvant chemotherapy are shown
in Appendix Table A2 (online only). Grade $ 3 treatment-
emergent AEs included neutropenia (30 of 238 patients;
12.6%), febrile neutropenia (n 5 22; 9.2%), and diarrhea
(n 5 12; 5.0%). Two grade 5 AEs (febrile neutropenia and
dyspnea) occurred during neoadjuvant treatment.

Surgery

The details of surgical procedures are summarized in
Table 2. Sixteen patients who started neoadjuvant che-
motherapy did not undergo surgery for the following rea-
sons: consent withdrawal (n5 6), death (n5 4), PD during
neoadjuvant therapy (n5 3), lost to follow-up (n5 2), or AE
before surgery (n 5 1). The median time to surgery from
study entry was 1.9 weeks in the SC group and 11.6 weeks
in the CSC group; the median time to surgery from com-
pletion of neoadjuvant chemotherapy was 1.71 weeks.
Among patients who had surgery, the R0 resection rate was
95% with CSC (212 of 222 patients) versus 84% with SC
(206 of 246 patients); in the FAS, the R0 resection rate was
89% with CSC (212 of 238 patients) versus 84% with SC

TABLE 2. Surgery Undertaken in the Full Analysis Set
Characteristic SC (n 5 246) CSC (n 5 238) P

Surgery performed 246 (100) 222 (93) , .0001

Patients with surgery

Open and closure 18 (7) 3 (1) .002a

R2 8 (3) 0 .008b

R1 14 (6) 7 (3) .185a

R0 206 (84) 212 (95) , .0001a

Patients with R0 resection SC (n 5 206) CSC (n 5 212)

Gastrectomy

Total gastrectomy 116 (56) 120 (57) .952a

Subtotal gastrectomy 90 (44) 92 (43) .952a

D2 dissection 202 (98) 208 (98) 1.0000b

Mean No. of dissected lymph nodes (SD) 50 (19) 44 (19) , .0001c

Grade $ 3 surgery-related complications 20 (10) 13 (6) .175a

Hospital stays, days 10 (7.0-106.0) 10 (8.0-10.0) .621c

NOTE. Data are No. (%) or median (range). Because of rounding, not all percentages add up to 100%.
Abbreviations: CSC, neoadjuvant chemotherapy plus surgery plus adjuvant chemotherapy; SC, surgery plus adjuvant chemotherapy; SD, standard

deviation.
aChi squared test.
bFisher’s exact test.
cWilcoxon rank sum test.
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(206 of 246 patients). D2 lymph node dissection rates were
similar in both arms. Clinically significant (grade $ 3)
surgery-related complications were uncommon, and there
were no differences between the two groups in compli-
cations and hospital stays. One surgery-related death
(pulmonary embolism) and one death not related to surgery
occurred in the CSC arm.

Postoperative pathology findings for the 468 patients who
underwent surgery are shown in Table 3. Patients receiving
CSC had a pathologic complete response rate of 10.4% (23
of 222 patients), with significantly more tumor downstaging
versus SC (P , .0001).

Adjuvant Chemotherapy

Overall, 391 of the 418 patients with an R0 resection (SC,
n5 206; CSC, n 5 212) received adjuvant chemotherapy.
Reasons for not starting adjuvant chemotherapy in the SC
arm were AE (n5 1 [0.5%]; surgery-related GI anastomotic
leak), PD (n 5 1; 0.5%), patient’s request (n 5 11; 5.3%),
and other reasons (n 5 6; 2.9%). In the CSC arm, reasons
were AE (n 5 1 [0.5%]; pulmonary embolism, unknown
association with surgery), patient’s request (n 5 5; 2.3%),
and other reasons (n 5 2; 0.9%).

Adjuvant chemotherapy was delayed by. 6 weeks because
of vomiting in one CSC patient. More SC than CSC patients
received no adjuvant chemotherapy as this is not standard of
care for SC patients with pathologic stage I disease.

A total of 157 (84.0%) of 187 SC patients and 170 (83.3%)
of 204 CSC patients who started adjuvant chemotherapy
completed all eight cycles. Reasons for not completing
adjuvant chemotherapy were PD or death (13 [7.0%] of
187 SC patients; 18 [8.8%] of 204 CSC patients), AEs (12
SC patients [6.4%]; 11 CSC patients [5.4%]), patient re-
quest (three SC patients [1.6%]; three CSC patients
[1.5%]), and other reasons (two SC patients [1.1%]; two
CSC patients [1.0%]). The mean (6SD) relative S-1 dose
intensity delivered was 86.0% (6 9.5%) in the SC group
and 84.0% (6 11.1%) in the CSC group.

AEs occurring during adjuvant therapy are summarized in
Appendix Table A3 (online only). The most common
grade $ 3 AE was neutropenia, which occurred in 10 of
187 patients (5.3%) in the SC safety population and 13 of
204 patients (6.4%) in the CSC safety population; febrile
neutropenia occurred in one (0.5%) of 187 SC patients and
was not observed in the CSC group. There was no adjuvant
chemotherapy-related mortality.

Treatment Outcomes

At the interim analysis (May 31, 2016), the between-group
difference did not reach the prespecified significance
threshold (.0031) and the study continued. Fewer PFS
events than expected were observed, and the IDMC rec-
ommended protocol revision to allow final analysis after the
median follow-up of 3 years was reached. In the final
analysis, the adjusted alpha was .049 after 183 PFS events.

After median follow-up of 38.6 (interquartile range, 23.5-
62.1) months and 183 PFS events, PFS was significantly
superior in the CSC arm (HR for PFS adjusted for stratifi-
cation factors, 0.70; 95% CI, 0.52 to 0.95; stratified log-
rank P 5.023; Fig 2A). Three-year PFS rates were 66.3%
(95% CI, 59.6 to 72.1) with CSC and 60.2% (95% CI, 53.6
to 66.3) with SC. Sensitivity analyses confirmed these
findings in the intent-to-treat population PFS analysis (HR,
0.69; 95% CI, 0.51 to 0.93; P 5 .016; Appendix Fig A2A,
online only) and the 6-month landmark PFS analysis (HR,
0.74; 95% CI, 0.54 to 1.00; P 5 .043; Appendix Fig A2B).
Similar results were observed in most subgroups (Fig 3).

TABLE 3. Postoperative Pathology Findings (patients who underwent
surgery)
Characteristic SC (n 5 246) CSC (n 5 222) P

Primary tumor , .0001a

T0 0 23 (10)

T1a 7 (3) 18 (8)

T1b 9 (4) 21 (9)

T2 22 (9) 33 (15)

T3 92 (37) 81 (36)

T4a 84 (34) 41 (18)

T4b 14 (6) 2 (1)

Tx 18 (7) 3 (1)

Lymph node , .0001a

N0 53 (22) 121 (55)

N1 37 (15) 39 (17)

N2 47 (19) 30 (14)

N3a 50 (20) 23 (10)

N3b 40 (16) 6 (3)

Nx 19 (8) 3 (1)

Distant metastasis , .0001a

M0 212 (86) 217 (98)

M1 34 (14) 5 (2)

Overall pathologic stage , .0001a

0 0 23 (10)

IA 9 (4) 32 (14)

IB 18 (7) 23 (10)

IIA 30 (12) 47 (21)

IIB 25 (10) 36 (16)

IIIA 35 (14) 18 (8)

IIIB 49 (20) 24 (11)

IIIC 46 (19) 14 (6)

IV 34 (14) 5 (2)

NOTE. Data are No. (%).
Abbreviations: CSC, neoadjuvant chemotherapy plus surgery plus

adjuvant chemotherapy; SC, surgery plus adjuvant chemotherapy.
aChi squared test.
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OS was not statistically significantly better in CSC versus SC
patients (HR, 0.84; 95% CI, 0.60 to 1.19; P 5 .338;
Fig 2B). Three-year OS was 74.2% (95% CI, 67.7 to 79.6)
with CSC and 73.4% (95% CI, 67.0 to 78.7) with SC. OS
results were generally consistent across patient subgroups
(Appendix Fig A3, online only).

DISCUSSION

The phase III PRODIGY study has shown the benefit of
adding neoadjuvant chemotherapy to standard D2 surgery
plus adjuvant chemotherapy in Asian patients with re-
sectable LAGC. The study met its primary end point: PFS
was statistically significantly improved in CSC- versus SC-
treated patients and HRs favored CSC in most subgroups.
Notably, neoadjuvant therapy benefit appeared greatest in
patients with more advanced disease. Statistically signifi-
cant downstaging was observed in all categories in the CSC
arm versus SC (all P , .0001). Neoadjuvant treatment-
related hospitalizations were few and mortality was low in
PRODIGY. The toxicity of DOS in PRODIGY was lower than
in the previous phase II trial, likely because of the protocol
specifying CBCs at the start of every 3-week cycle to ensure
adequate recovery of bone marrow function before the next
cycle, in contrast to weekly monitoring in the phase II study
to capture nadir absolute neutrophil and platelet counts.14

The neoadjuvant treatment given to the CSC group—dose-
intensive three-drug DOS regimen—is likely responsible for
the activity of the regimen. Three-drug FLOT has become a
new standard perioperative regimen in Europe based on
results from FLOT4.11,15 In the phase II part of that study,
FLOT gave a pathologic complete response rate of 16%,
comparable with the 14.6% reported by Park et al14 for their
phase II study of preoperative DOS. Although these data

indicate that docetaxel-containing triplet chemotherapy is a
promising neoadjuvant regimen, care is needed to ensure
tolerability in Asian patients, who are more vulnerable than
White patients to myelosuppression caused by docetaxel.16

Asian patients may not find the higher docetaxel dose
intensity in FLOT as tolerable as the DOS regimen used in
this study. Although comparison of results across studies
performed under different conditions, using different
schedules, and in different patient populations is made with
caveats, apparently conflicting data have been reported for
neoadjuvant oral fluoropyrimidine plus platinum doublets.
Addition of neoadjuvant S-1 plus cisplatin to standard D2
surgery plus adjuvant S-1 failed to show a benefit in the
Japanese phase III JCOG0501 trial, in which most patients
had type 4 gastric cancer.17 By contrast, however, patients
treated with perioperative S-1 plus oxaliplatin (SOX) in
RESOLVE had significantly improved 3-year disease-free
survival versus postoperative CAPOX (62% v 55%; HR,
0.79; 95% CI, 0.62 to 0.99; P 5 .045).18 This difference
might be attributed to JCOG0501 using two cycles of S-1
(40-60 mg orally twice a day on days 1-21) plus cisplatin
(60 mg/m2 on day 8) every 4 weeks, whereas the neo-
adjuvant regimen in RESOLVE comprised three cycles of
SOX (S-1 40-60 mg orally twice daily on days 1-14 plus
oxaliplatin 130 mg/m2 intravenously on day 1, every
3 weeks), thereby delivering more cycles and higher
platinum dose intensity than JCOG0501. These findings
further support the use of neoadjuvant therapy in Asian
patients with LAGC.

It should be noted that PRODIGY was not powered to
observe a statistically significant difference in OS as this
was not the primary end point. Based on the current
number of OS events, the observed power is only 17%.
Furthermore, we could not achieve the planned number of
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FIG 2. Kaplan-Meier survival estimates in the full analysis set: (A) progression-free survival and (B) preliminary overall survival. CSC, neoadjuvant
chemotherapy plus surgery plus adjuvant chemotherapy; HR, hazard ratio; SC, surgery plus adjuvant chemotherapy.
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PFS events because inclusion of patients with early-stage
disease and a better prognosis than expected, owing to
inaccurate clinical staging, reduced the power of the study.
Clinical-stage overestimation has been reported by others:
Fukagawa et al19 conducted a prospective study of pre-
operative diagnostic criteria in the JCOG1302A study to
evaluate the accuracy of clinical staging. They concluded
that specification of cT3-4 and cN1-3 disease rather than
cT3/T4 tumors would maximize inclusion of patients with
stage III disease and minimize inclusion of those with stage
I disease, an approach used in the JCOG1509 study.20

Efforts should be made, including clinical staging with CT
scans, to rigorously enroll patients with more advanced
clinical stage disease and avoid recruiting patients with
early-stage disease who are better treated with surgery
alone avoiding the toxicity of neoadjuvant chemotherapy.

Defining PD in neoadjuvant LAGC studies with PFS as the
primary end point is challenging due, in part at least, to the
fact that peritoneal seeding is not easily visualized using CT
scans. Identification at surgery of distant metastasis missed

in earlier CT scans precluded curative gastrectomy and
only allowed for palliative surgery (bypass) or open and
closure, necessitating a change in subsequent therapy for
the patient that was not consistent with the planned
treatment. The definition of PD in PRODIGY, although
differing from other settings, is not without precedent as
others have included incomplete resection as PD events in
similar studies.21 Enhancing complete resection is one of
the markers of efficacy associated with neoadjuvant che-
motherapy and incomplete resection because of missed
distant metastases as a PD event was more common in the
SC arm, resulting in early separation of the PFS curves, an
observation that was not changed in the 6-month landmark
analysis.

The current standard adjuvant chemotherapy regimen in
Asia is 1 year of adjuvant S-1 or 6 months of CAPOX.22 We
used 1 year of S-1 as adjuvant chemotherapy as there was
no evidence that CAPOX was better than S-1 and we be-
lieved adjuvant S-1 would be better tolerated than adjuvant
CAPOX, especially following neoadjuvant chemotherapy
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FIG 3. Progression-free survival analyses for subgroups in the full analysis set. CSC, neoadjuvant chemotherapy plus surgery plus adjuvant
chemotherapy; GEJ, gastroesophageal junction; HR, hazard ratio; SC, surgery plus adjuvant chemotherapy.
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and gastrectomy. Indeed, the tolerability of adjuvant che-
motherapy was excellent and no new safety signals were
observed. Notably, 84% of patients starting adjuvant S-1
completed eight cycles, similar to the completion rate in the
phase II study14 and better than the ACTS-GC trial, in which
only 66% of patients finished the planned 1 year of S-1
treatment.4 Moreover, in the FLOT4 study, 71% of patients
starting adjuvant therapy in the epirubicin, cisplatin, plus
capecitabine comparator group, and 76% of those in the
FLOT group received all allocated cycles.11 The high
completion of 1 year of S-1 in PRODIGY is primarily be-
cause of the tolerability of DOS and S-1 versus the FLOT
regimen, and patients being better able to tolerate intensive
chemotherapy regimens in the neoadjuvant setting than
after gastrectomy.23 Well-tolerated neoadjuvant chemo-
therapy, therefore, need not negatively affect delivery of
appropriate adjuvant chemotherapy. The recent positive
results of the JACCRO GC-07 and ARTIST 2 studies,12,13

which showed that doublet regimens (docetaxel plus S-1 or
SOX) are better than S-1 alone as adjuvant chemotherapy
in patients with more advanced disease, suggest that the
optimal adjuvant regimen after neoadjuvant DOS requires
further investigation.

Some study limitations should be considered. Many patients
with early-stage disease were included in PRODIGY although
clinical-stage inclusion criteria used were similar to if not
stricter than those used in MAGIC or FLOT4. Comparison of
pathologic disease stage of patients enrolled in FLOT4 and
those in PRODIGY is not possible as FLOT4 did not include
an arm in which patients underwent surgery first. However,
a difference is apparent in relapse-free survival results
for the two studies, with PRODIGY having a better PFS rate
at 3 years than FLOT4. Another limitation is that the HRs
for PFS and absolute PFS benefit are small and OS results
are immature. Finally, many adjuvant chemotherapy op-
tions remain to be explored, including those used in the
recent JACCRO GC-07 and ARTIST 2 studies.

In conclusion, addition of neoadjuvant DOS toD2 gastrectomy
and adjuvant S-1 led to significant tumor downstaging and
improved PFS with acceptable safety in the PRODIGY study.
These results suggest that this strategy should be considered
a standard treatment for patients in Asia with resectable
advanced gastric or gastroesophageal cancer. Importantly,
the results of PRODIGY support one common treatment
strategy—perioperative chemotherapy with surgery—for pa-
tients with LAGC in East Asia as well as in the West.
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APPENDIX 1

Participating Study Centers and Principal Investigators

Kyung Hee University Hospital: Chi Hoon Maeng

Keimyung University Dongsan Medical Center: Jin Young Kim

Korea University Guro Hospital: Sang Cheul Oh

Kosin University Gospel Hospital: Sang Ho Lee

National Cancer Center: Young-Woo Kim

Dong-A University Hospital: Min Chan Kim

The Catholic University of Korea, Seoul St Mary’s Hospital: In-Ho Kim

Asan Medical Center, University of Ulsan: Yoon-Koo Kang

Soon Chun Hyang University Hospital Seoul: Namsu Lee

Korea Institute of Radiological & Medical Sciences: Hang-Jong Yu

Severance Hospital, Yonsei University Health System: Jae-Ho Cheong

Ajou University Hospital: Jin-Hyuk Choi

Chungnam National University Hospital: Ji Young Sul

Kyungpook National University Chilgok Hospital: Jong Gwang Kim

Hallym University Sacred Heart Hospital: Dae Young Zang

Chonnam National University Hwasun Hospital: Young-Kyu Park

Hallym University Dongtan Sacred Heart Hospital: Dong Woo Shin

Kangbuk Samsung Hospital: Chang-Hak Yoo

APPENDIX 2
Supplemental Methods

Inclusion Criteria. Patients had to have adequate organ function.
Patients were considered lymph node-positive (N1) if, irrespective of
the lymph node shape, the short axis was$ 8 mm or shortest diameter
was$ 5 mm with central necrosis, round shape, perinodal infiltration,
or prominent enhancement.

Exclusion Criteria. Patients satisfying any of the following criteria
could not be randomly assigned in this study:

1. Patients younger than 20 years or older than 76 years of age
(inclusive).

2. Patients with the Eastern Cooperative Oncology Group per-
formance status $ 2.

3. Patients with the medical history of gastric cancer (gastro-
esophageal junction included), including all of the following
cases:
a. Patients who had surgery for gastric cancer (gastro-

esophageal junction included)
b. Patients who received adjuvant chemotherapy, or preop-

erative chemotherapy and/or radiotherapy and/or immu-
notherapy for treatment of gastric cancer (gastroesophageal
junction included).

4. Patients with the medical history of other malignancy. How-
ever, patients with the following could be included in this study:
a. Adequately treated basal cell or squamous cell carcinoma

and in situ cervical carcinoma
b. Other cancer that exceeded 5 years after completion of

chemotherapy and remaineddisease-free for 5 years ormore.
5. Patients with a distant metastasis (M1) including a distant

lymph node (retro-pancreatic, para-aortic, periportal, retro-
peritoneal, and mesenteric lymph nodes) of gastric or gas-
troesophageal junction adenocarcinoma.

6. Patients who cannot undergo curative resection at the dis-
cretion of a surgeon.
a. Patients with T4b with completely resectable involvement

of the surrounding organ with no distant metastasis could
be enrolled.

7. Patients who participated in another study or administered
another investigational product within 30 days before signing
the Informed Consent Form.

8. Patients who had any of the following within 6 months before
signing the Informed Consent Form: myocardial infarction,
severe or unstable angina, coronary or peripheral artery
bypass surgery, New York Heart Association Class III or IV
congestive heart failure, stroke, or transient ischemic attack.

9. Patients who had deep vein thrombosis within 4 weeks
before signing the Informed Consent Form.

10. Patients with a previous medical history of uncontrolled
seizure, CNS, or psychologic disorder that is so clinically
significant that it is impossible to obtain the Informed Con-
sent Form or the severity may interfere with oral adminis-
tration of medication.

11. Patients with uncontrolled active infection or sepsis, previ-
ously known acquired immune deficiency syndrome, HIV
infection, or previously known active hepatitis B or C.

12. Patients with severe acute or chronic disease that may limit
the ability to participate in the study or make it difficult to
interpret the results of the study.

13. Patients who have not fully recovered from another
procedure.

14. Patients whomay experience a problem with absorption after
oral administration of the investigational product, as follows:
a. Patients with intolerability with oral administration, mal-

absorption, or absorption disorder
b. Patients who have not recovered from the lack of physical

completeness of the upper GI tract
c. Ileus
d. Chronic inflammatory bowel disease
e. Extensive small bowel resection and other diseases that

limit drug absorption (eg, gastric dumping syndrome, rapid
intestinal transit, and malabsorption after bowel surgery).

15. In cases of female patients of childbearing potential or male
patients with a female partner of childbearing potential,
patients who do not consent to use of generally accepted
effective contraception during the investigational product
administration period or for at least 6 months after com-
pletion of the investigational product administration.

16. Breastfeeding or pregnant women. Women of childbearing
potential with a positive pregnancy test.

17. Inadequate bone marrow and organ function before
administration of the investigational product:
a. Absolute neutrophil count , 1.5 3 109/L
b. Platelet count , 100 3 109/L
c. Hemoglobin # 9 g/dL
d. AST . 2.5 3 upper limit of normal (ULN); ALT

. 2.5 3 ULN
e. Alkaline phosphatase . 2.5 3 ULN
f. Total bilirubin . 1.5 3 ULN
g. Serum creatinine . 1.5 3 ULN. (Creatinine clearance is

calculated by using the Cockcroft-Gault formula with
24-hour urine collection; patients with creatinine clearance
, 60 mL/min will be excluded.)

18. Peripheral neuropathy with grade $ 2 (National Cancer
Institute Common Toxicity Criteria for Adverse Events [NCI
CTCAE] version 4.03) clinical symptoms.

19. Grade $ 2 (NCI CTCAE version 4.03) hearing loss.
20. Grade$ 2 (NCI CTCAE version 4.03) severe tumor bleeding.
21. Medical history of hypersensitivity reaction to the investiga-

tional product (docetaxel, oxaliplatin, and S-1 [tegafur,
gimeracil, and oteracil]).

22. Patients using immunosuppressants and prohibited con-
comitant medication.

Assessments

Assessments included chest x-ray, abdominal-pelvic computed to-
mography (CT) for clinical staging of advanced gastric cancer, and
other tests to rule out M1 disease, conducted within 14 days before
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random assignment. Preoperative abdominal-pelvic CT was
performed # 5 days before cycle 2 and after completion of cycle 3 to
follow the target lesion confirmed at baseline and identify signs of
progressive disease (PD). Additional tumor assessments could be
conducted at any time if disease progression was clinically suspected.
Abdominal-pelvic CT after neoadjuvant chemotherapy was read by the
central reviewer. Laparoscopy was undertaken if peritoneal seeding
was suspected based on CT or physical examination. Clinical labo-
ratory tests, conducted before each cycle, included hematology
(hemoglobin, CBC, absolute neutrophil count, and platelet count) and
blood chemistry (sodium, potassium, calcium, blood urea nitrogen,
creatinine, creatinine clearance, total protein, albumin, ALT, AST, total
bilirubin, alkaline phosphatase, and glucose).

Before the start of each 6-week cycle, patients underwent clinical
examination, chest x-ray, and clinical laboratory safety examination.

Outcomes

PD was defined as follows according to RECIST (version 1.1). In the
neoadjuvant chemotherapy plus surgery plus adjuvant chemotherapy
(CSC) arm, PD was determined according to RECIST (version 1.1)
during the neoadjuvant chemotherapy period. In the event of PD
determination based on the sum of diameters of lesions, the date of
such determination of PD was defined as the last tumor assessment
date of the lesion. Beyond the neoadjuvant chemotherapy period, the
same definition of PD applied to both groups. Irrespective of curative
resection, if an intraoperative distant metastasis was observed, or a
distant metastasis was reported from pathology, it was considered PD,
and the date of surgery defined as the PD demonstration date. If
residual cancer cells were finally confirmed at the resection margin
during postoperative histology (R1), or if residual cancer cells were
visually identified at the resection margin during surgery but could not
be completely resected (R2), this was considered PD and the date of
surgery defined as the PD demonstration date. In the event of finding a
recurrence or distant metastasis or a new lesion during follow-up after
R0 complete resection, this was defined as the first tumor assessment
date when it was observed. For a patient determined to have PD,
administration of the investigational product was discontinued
according to permanent treatment discontinuation criteria as defined.
These patients subsequently received standard treatment and were
followed for survival or death. In case of R1 resection, one repeat
surgery was allowed to achieve R0 resection; the outcome of this
surgery determined the final resection status.

The time to progression was calculated until the first date of dem-
onstration of progression.

Downstaging was determined not by comparison of baseline clinical
stage and postoperative pathologic stage in the CSC arm, but by
comparison of pathologic stages of patients in the surgery plus ad-
juvant chemotherapy and CSC arms. As patients were randomly
assigned to one of these two arms, by comparing the postoperative
pathologic stages of the two arms, we recognize that downstaging was
achieved by neoadjuvant chemotherapy. There were, therefore, no
criteria for downstaging, rather a statistical comparison of pathologic
stages of patients in the two arms.

Pretreatment Schedule

Docetaxel. Premedication was administered before docetaxel ad-
ministration and included a glucocorticosteroid-class drug. Premed-
ication was administered according to the practice at the relevant sites.
Examples included oral administration of dexamethasone 8 mg in the
evening before treatment (day 0), intravenous administration
30 minutes before docetaxel infusion (day 1), oral administration on
the evening of day 1, or on the morning and evening of day 2.

Oxaliplatin. To prevent nausea and vomiting, antiemetics (eg,
5-hydroxytryptamine3 antagonists) were administered with dexa-
methasone or methylprednisolone. Antiemetic administration was
prescribed according to the practice at the relevant site.

Discontinuation Criteria

In the following cases, the patient’s investigational product adminis-
tration could be discontinued. However, unless the patient withdrew
consent for participation in this study, assessment and follow-up were
continuously performed:

1. The patient could ask for discontinuation of the investigational
product administration at any time, irrespective of the reason.
For a patient incapable of voluntary self-expression, admin-
istration of the study drug could be discontinued at the request
of their legally acceptable representative.

2. If continuous administration of the investigational product
could be harmful to the patient, at the discretion of the in-
vestigator, because of:
a. Disease progression
b. Unacceptable adverse event not controlled with symp-

tomatic treatment, dose delay, or dose adjustment that
interfered with subsequent administration of the investi-
gational product

c. Finding of a second primary cancer during the study, so
that the study-specific treatment could not be continued at
the discretion of the investigator, and the patient agreed
with this decision.

3. Intercurrent disease making it impossible to administer the
investigational product.

4. Pregnancy.
5. At the special request of the sponsor.
6. If the patient was lost to follow-up.

Dose Modifications

Dose adjustment of the investigational product was allowed, based on
the worst (nadir) grade of toxicity that occurred at any time during a
cycle. The reduced dose was applied from the cycle with the event,
and subsequent re-escalation was not allowed. Dose-adjustment
criteria and reduced dose levels are shown in Appendix Table A1.

Statistical Analysis

Three safety reviews and one interim efficacy analysis were planned. The
interim efficacy analysis was conducted after 135 progression-free
survival (PFS) events, at which time the difference between groups
did not reach the prespecified significance threshold of .0031; the In-
dependent Data Monitoring Committee recommended study continu-
ation. The final efficacy analysis was originally planned after a median
follow-up of . 3 years and when 244 PFS events had occurred;
however, fewer PFS events than expected were observed because of the
inclusion of patients with early-stage disease and the Independent Data
Monitoring Committee recommended protocol revision to allow the final
analysis to be performed when either the specified number of PFS
events had occurred or median follow-up was reached. This calculation
was carried out by considering one interim analysis, using the group
sequential approach with efficacy boundaries suggested by the O’Brien-
Fleming alpha spending function. To compare PFS distribution between
the two groups, a two-sided 5% significance level and up to 7.5 years of
follow-up were assumed, including 4.5 years’ enrollment period. PFS
was compared between the two treatment groups using a log-rank test
stratified according to site and TNM stage (cT4/N2, T2/N1, T3-4/N1;
American Joint Committee on Cancer 7th Edition) specified at random
assignment at the overall 5% significance level. Survival curves were
estimated using the Kaplan-Meier method. Median PFS and corre-
sponding 95% CIs, and 3-year PFS were presented by treatment group.
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FIG A2. Sensitivity analyses of progression-free survival (A) for the ITT population and (B) at the 6-month landmark analysis. CSC, neoadjuvant
chemotherapy plus surgery plus adjuvant chemotherapy; HR, hazard ratio; ITT, intent-to-treat; SC, surgery plus adjuvant chemotherapy.

CSC

SC

DOS
Key eligibility criteria

Newly diagnosed locally
   advanced gastric or GEJ
   adenocarcinoma   

cTNM stage: cT2,3/N[+]M0
   or cT4/N[any]M0
   (AJCC 7th edition)   

ECOG PS 0 or 1

Surgery S-1

Surgery S-1

R*
Adjuvant S-1
eight cycles

Neoadjuvant
DOS, 

three cycles

Follow-upa

Progression
Death
End of study

Gastrectomy plus
 D2 LN dissection 

Primary end point Secondary end points

PFS in FAS R0 resection rate
Postoperative pathologic stage
OS
Safety

1:1

*Stratification factors 

   Study site  
   cTNM stage (cT2/N+,
       cT3-4/N+, cT4/N−)

Adequate organ function 

FIG A1. Design of the PRODIGY study. aAbdominopelvic CT every 6 months and esophagogastroduodenoscopy every 1 year after surgery.
AJCC, American Joint Committee on Cancer; CSC, neoadjuvant chemotherapy plus surgery plus adjuvant chemotherapy; CT, computed
tomography; DOS, docetaxel, oxaliplatin, and S-1; ECOG PS, Eastern Cooperative Oncology Group performance status; FAS, full analysis
set; GEJ, gastroesophageal junction; LN, lymph node; OS, overall survival; PFS, progression-free survival; R, random assignment; SC,
surgery plus adjuvant chemotherapy.
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cN stage
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N3

cStage (strata)
T4/N–
T2/N+
T3–4/N+

0.5 0152.0 4210.1

cStage
II
IIIA
IIIB
IIIC

Lauren classification
Intestinal
Diffuse plus mixed

Overall

CSC Better

cStage
T4/N–
T2–3/N+
T4/N+

HR (95% CI)

0.82 (0.50 to 1.33)
0.94 (0.57 to 1.53)

0.83 (0.55 to 1.26)
0.73 (0.37 to 1.45)

0.60 (0.10 to 3.66)
0.83 (0.58 to 1.19)

1.34 (0.50 to 3.55)
0.78 (0.54 to 1.14)

0.00 (0.00 to 0.00)
0.84 (0.60 to 1.20)

0.00 (0.00 to 0.00)
1.09 (0.55 to 2.17)
0.84 (0.50 to 1.40)
0.50 (0.23 to 1.08)

0.00 (0.00 to 0.00)
0.00 (0.00 to 0.00)
0.85 (0.60 to 1.21)

0.00 (0.00 to 0.00)
1.52 (0.55 to 4.22)
0.78 (0.54 to 1.14)

0.88 (0.22 to 3.55)
1.45 (0.72 to 2.89)
0.66 (0.37 to 1.16)
0.61 (0.30 to 1.26)

0.63 (0.20 to 2.00)
0.93 (0.51 to 1.70)

0.84 (0.60 to 1.20)

0.00 (0.00 to 0.00)
1.34 (0.50 to 3.55)
0.78 (0.54 to 1.14)

CSC

Events/No. (%)

32/138
33/100

43/184
22/54

6/16
59/222

14/72
51/166

0/4
65/234

1/12
13/60
51/166

0/4
19/81
32/115
14/38

0/4
1/12

64/222

6/50
19/57
21/85
19/46

8/61
22/82

65/238

0/4
14/72
51/162

(23.2)
(33.0)

(23.4)
(40.7)

(37.5)
(26.6)

(19.4)
(30.7)

(0)
(27.8)

(8.3)
(21.7)
(30.7)

(0)
(23.5)
(27.8)
(36.8)

(0)
(8.3)
(28.8)

(12.0)
(33.3)
(24.7)
(41.3)

(13.1)
(26.8)

(27.3)

(0)
(19.4)
(31.5)

SC

Events/No. (%)

36/144
36/102

54/200
18/46

5/11
67/235

7/69
65/177

1/8
71/238

1/13
6/56

65/177

1/8
18/84
36/121
17/33
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1/13

70/225

5/45
16/73
33/91
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27/107
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7/69

64/169

(25.0)
(35.3)

(27.0)
(39.1)

(45.5)
(28.5)
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SC Better

FIG A3. Subgroup analyses for overall survival in the full analysis set. CSC, neoadjuvant chemotherapy plus surgery plus adjuvant chemotherapy;
GEJ, gastroesophageal junction; HR, hazard ratio; SC, surgery plus adjuvant chemotherapy.
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TABLE A1. Dose-Adjustment Criteria and Doses
Toxicity CTC Grade Dose Reduction

Neutropenia Grade 4 (ANC , 0.5/nL) persisting
for $ 7 days

First occurrence (once)
75% of docetaxel starting dose
75% of oxaliplatin starting dose
75% of S-1 starting dose

Second occurrence (twice)
50% of docetaxel starting dose
50% of oxaliplatin starting dose
50% of S-1 starting dose

Third occurrence (three times)
Discontinuation of all study chemotherapy

Febrile neutropenia Grade 3 or 4

Thrombocytopenia Grade 3 with bleeding (platelet count
, 50 k/nL), or grade 4

Diarrhea, mucositis or stomatitis, and hand-foot
skin reaction

Grade 2 Second occurrence (twice)
75% of S-1 starting dose

Third occurrence (three times)
50% of S-1 starting dose

Fourth occurrence (four times)
Discontinuation of all study chemotherapy

Grade 3 First occurrence (once)
75% of S-1 starting dose

Second occurrence (twice)
50% of S-1 starting dose

Third occurrence (three times)
Discontinuation of all study chemotherapy

Grade 4 First occurrence (once)
50% of S-1 starting dose

Second occurrence (twice)
Discontinuation of S-1 chemotherapy (docetaxel and
oxaliplatin to be continued)

Peripheral neuropathy (sensory anomaly and
paresthesia)

Grade 2 First occurrence (once)
75% of oxaliplatin starting dose
75% of docetaxel starting dose

Second occurrence (twice)
Discontinuation of all study chemotherapy

Grade 3 or 4 First occurrence (once)
Discontinuation of all study chemotherapy

Other nonhematologic toxicity (other than
nausea or vomiting and alopecia)

Grade 2 Second occurrence (twice)
75% of docetaxel starting dose
75% of oxaliplatin starting dose
75% of S-1 starting dose

Third occurrence (three times)
50% of docetaxel starting dose
50% of oxaliplatin starting dose
50% of S-1 starting dose

Fourth occurrence (four times)
Discontinuation of all study chemotherapy

Grade 3 First occurrence (once)
75% of docetaxel starting dose
75% of oxaliplatin starting dose
75% of S-1 starting dose

Second occurrence (twice)
50% of docetaxel starting dose
50% of oxaliplatin starting dose
50% of S-1 starting dose

Third occurrence (three times)
Discontinuation of all study chemotherapy

Grade 4 Discontinuation of all study chemotherapy

Abbreviations: ANC, absolute neutrophil count; CTC, Common Toxicity Criteria.
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TABLE A2. Adverse Events Occurring in. 10% of Patients Undergoing Neoadjuvant
Chemotherapy (n 5 238)
Adverse Event Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 All

Anorexia 91 (38.2) 32 (13.4) 5 (2.1) 0 0 128 (53.8)

Diarrhea 69 (29.0) 35 (14.7) 12 (5.0) 0 0 116 (48.7)

Fatigue 75 (31.5) 25 (1.5) 7 (2.9) 0 0 107 (45.0)

Nausea 59 (24.8) 23 (9.7) 6 (2.5) 0 0 88 (37.0)

Stomatitis 39 (16.4) 19 (8.0) 5 (2.1) 0 0 63 (26.5)

Vomiting 32 (13.4) 9 (3.8) 6 (2.5) 0 0 47 (19.7)

Constipation 39 (16.4) 4 (1.7) 0 0 0 43 (18.1)

Neutropenia 0 6 (2.5) 14 (5.9) 16 (6.7) 0 36 (15.1)

Febrile
neutropenia

0 0 19 (8.0) 2 (0.8) 1 (0.4) 22 (9.2)

Neuropathy 29 (12.2) 2 (0.8) 0 0 0 31 (13.0)

Myalgia 20 (8.4) 6 (2.5) 0 0 0 26 (1.9)

Dyspnea 0 0 0 0 1 (0.4) 1 (0.4)

NOTE. Data are No. (%).

TABLE A3. Adverse Events Occurring in . 10% of Patients Undergoing Adjuvant Chemotherapy

Adverse Event

SC (n 5 187) CSC (n 5 204)

Grade 1 Grade 2 Grade 3 Grade 4 All Grade 1 Grade 2 Grade 3 Grade 4 All

Anorexia 66 (35.3) 10 (5.3) 5 (2.7) 0 81 (43.3) 60 (29.4) 8 (3.9) 4 (2.0) 0 72 (35.3)

Nausea 39 (2.9) 3 (1.6) 2 (1.1) 0 44 (23.5) 21 (1.3) 7 (3.4) 0 0 28 (13.7)

Diarrhea 80 (42.8) 17 (9.1) 6 (3.2) 0 103 (55.1) 66 (32.4) 16 (7.8) 6 (2.9) 0 88 (43.1)

Stomatitis 22 (11.8) 3 (1.6) 0 0 25 (13.4) 20 (9.8) 2 (1.0) 2 (1.0) 0 24 (11.8)

Fatigue 53 (28.3) 11 (5.9) 4 (2.1) 0 68 (36.4) 46 (22.5) 11 (5.4) 6 (2.9) 0 63 (3.9)

Neutropenia 2 (1.1) 16 (8.6) 10 (5.3) 0 28 (15.0) 3 (1.5) 23 (11.3) 13 (6.4) 0 39 (19.1)

Neuropathy 7 (3.7) 2 (1.1) 0 0 9 (4.8) 29 (14.2) 0 0 0 29 (14.2)

NOTE. Data are No. (%). There were no grade 5 events during adjuvant chemotherapy.
Abbreviations: CSC, neoadjuvant chemotherapy plus surgery plus adjuvant chemotherapy; SC, surgery plus adjuvant chemotherapy.
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