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Abstract

Background: This study aimed to investigate the superiority of nab-paclitaxel plus S-1 (AS])
over oxaliplatin plus S-1 (SOX) in patients with advanced gastric cancer (AGC).

Methods: In this multicenter, randomized, phase Ill superiority trial, eligible patients with
unresectable, locally advanced gastric adenocarcinoma were recruited and randomly
assigned (1:1) to receive AS (nab-paclitaxel 260 mg/m? on day 1 or 130 mg/m2 on days 1 and

8; oral S-1 40-60mg twice daily for 14days) or SOX (130 mg/m? oxaliplatin on day 1; oral S-1
40-60 mg twice daily for 14 days) every 3weeks for up to six cycles. The primary endpoint was
progression-free survival (PFS), and the secondary endpoints were overall survival, objective
response rate, and safety.

Results: Owing to slow enrolment, an unplanned interim analysis was performed, resulting
in the early termination of the study on 31 December 2021 (data cutoff). Between March 2019
and March 2021, 97 patients (AS, n=48; SOX, n=49) were treated and evaluated for efficacy
and safety of AS and SOX. As of the data cutoff, the median follow-up was 23.13 months [95%
confidence interval (Cl), 13.39-32.87]. The median PFS was 9.03 months (95% Cl, 6.50-11.56)
in the AS group and 5.07 months (95% Cl, 4.33-5.81) in the SOX group, demonstrating a better
PFS tendency following AS treatment than SOX treatment (hazard ratio=0.59; 95% Cl, 0.37-
0.94; p=0.03). The most common grade 3 or worse adverse events were anemia, neutropenia,
and leukopenia in both groups, with a higher incidence of thrombocytopenia in the SOX group.
Conclusion: Although this study was terminated early, the results demonstrated a better PFS
tendency in patients with AGC who were treated with AS than in those treated with SOX, with
controllable toxicities.

Trial registration: Clinical Trials.gov identifiers: NCT03801668. Registered January 11, 2019.
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Introduction

Gastric cancer (GC) is the third leading cause of
cancer-related deaths worldwide, especially in
East Asian countries.! Epidemiological investiga-
tions have shown that GC deaths in China
account for approximately 50% of the deaths
worldwide annually.? Unfortunately, most
patients are diagnosed at an advanced stage and

have a poor prognosis.?> Despite considerable
improvements in surgical and comprehensive
therapies,*° the 5-year survival rate remains dis-
mally low, estimated at 20% for advanced GC
(AGC)."8

Combined chemotherapy with fluoropyrimidine
[e.g. 5-fluorouracil (5-FU) and capecitabine] and
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platinum (e.g. cisplatin and oxaliplatin) has been
recommended as the standard of care for AGC in
the first-line setting.®-!! However, the platinum-
based regimen has a high risk of toxic events.!?
Furthermore, the progression-free survival (PFS)
remains poor (approximately 6 months) due to
disease metastasis.!3 S-1, an oral 5-FU derivative,
is designed to maintain high levels of 5-FU in the
plasma and tumor cells with reduced gastrointes-
tinal toxicity.14 Thus, S-1 alone or in combination
with paclitaxel was evaluated and showed promis-
ing benefits in patients with AGC in multiple
clinical trials.15-1? Solvent-based paclitaxel is usu-
ally associated with hypersensitivity and anaphy-
lactic reactions in some patients.2® Thus,
equivalent and low-toxicity taxane-based dou-
blets warrant further exploration.

Nanoparticle albumin-bound paclitaxel (nab-
paclitaxel) was developed as a solvent-free pacli-
taxel formulation that eliminates the risk of
hypersensitivity reactions.?! More importantly,
nab-paclitaxel exhibits distinct biodistribution
properties and increased antitumor efficacy com-
pared with solvent-based paclitaxel.??2 Owing to
its promising activity, nab-paclitaxel has been
approved as a therapeutic option for various can-
cers, including breast, pancreatic cancer, and
GC. Notably, preclinical data have shown that
the combination of nab-paclitaxel and S-1 has a
synergistic effect on suppressing tumor progres-
sion in a mouse model.?3 In early stage trials, the
efficacy and toxicity of nab-paclitaxel plus S-1
(AS) as first-line treatment for AGC have also
been preliminarily established.?%2> However, the
results of phase I or II studies cannot be consid-
ered conclusive. Therefore, we performed this
study to compare the efficacy and safety of AS
with that of oxaliplatin plus S-1 (SOX) in patients
with chemotherapy-naive AGC. Owing to the
slow enrolment of patients and changes in the
treatment landscape, an unplanned interim anal-
ysis was performed to decide the subsequent
action regarding study discontinuation.

Patients and methods

Study design and participants

The GAPSO study is a multicenter, open-label,
randomized, phase III superiority trial, compar-
ing the efficacy and safety of AS with that of SOX
in patients with chemotherapy-naive AGC.
Patients from three cancer centers across China
were enrolled in this study.

Patients aged 18-75years were eligible for enrol-
ment if they had histologically or cytologically
confirmed unresectable, locally advanced, recur-
rent, or metastatic gastric adenocarcinoma, meas-
urable, or non-measurable disease (massive
malignant ascites or peritoneal dissemination)
according to RECIST version 1.1. Eligible
patients were also required to have an Eastern
Cooperative Oncology Group (ECOG) perfor-
mance status (PS) of 0 or 1 and a life expectancy
of at least 3months. In addition, eligible patients
had to have a left ventricular ejection fraction of
at least 50% and adequate organ function (includ-
ing bone marrow, heart, hepatic, and renal func-
tions). Patients were also eligible if at least
6 months had passed since the final administra-
tion of neoadjuvant or adjuvant chemotherapy.
Patients were excluded if they met any of the fol-
lowing criteria: received prior chemotherapy for
locally advanced or metastatic diseases; human
epidermal growth factor receptor (HER2) posi-
tive; symptomatic central nervous system metas-
tases; grade 2 or higher peripheral neuropathy as
per the National Cancer Institute Common
Terminology Criteria for Adverse Events (NCI-
CTCAE) version 4.03; active viral hepatitis or
positive test for human immunodeficiency virus
(HIV); serious uncontrolled systemic concomi-
tant illness; active gastrointestinal bleeding and
digestive tract obstruction; other active synchro-
nous cancer within 5years, except for carcinoma
in situ of the cervix or basal cell carcinoma; preg-
nancy, or breastfeeding.

Procedures

Eligible patients were randomly assigned (1:1) to
the AS or SOX group using a randomization
sequence created by a computer program. The
investigators and patients were not blinded to the
treatment allocation. Patients assigned to the AS
group received intravenous nab-paclitaxel (keaili®,
CSPC Ouyi Pharmaceutical Co. Ltd., Shijiazhuang,
Hebei, China; 260mg/m?2 on day 1 or 130 mg/m?
on days 1 and 8) and oral S-1 twice daily on days 1
through 14 at a dose calculated according to the
patient’s body surface area (<1.25m?, 40mg;
1.25-1.5m?, 50mg; =1.50m?2, 60mg). The dosing
regimen of nab-paclitaxel was determined by the
investigators based on the physical condition of the
patients. If patients could not tolerate a 260 mg/m?
dose, 130 mg/m?2 was administered on days 1 and 8.
Patients assigned to the SOX group received intra-
venous oxaliplatin (130mg/m?2 on day 1) and oral
S-1 at the same doses as those in the AS group. The
treatment regimens were administered every
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21days for up to six cycles until disease progres-
sion, death, unacceptable toxicity, or withdrawal of
consent. Patients who had stable disease (SD) or a
response following six cycles of combined chemo-
therapy could continue maintenance chemother-
apy with S-1, based on the choice of the patients
and their physicians.

Toxicity was graded according to NCI-CTCAE
version 4.03 and managed with dosing interrup-
tions, dose reduction, or supportive care. Dosing
interruptions were performed according to proto-
col guidelines. The treatment cycle was delayed
until the non-hematological (<grade 1) and
hematological toxicities resolved [absolute neu-
trophil count (ANC): =1.5 X 10%L and platelet
count: =90 X 109/L). Dose reduction was allowed
if one of the following events occurred: (1) ANC:
<0.5 X 10%L; (2) febrile neutropenia; (3) ANC:
1 X 10%1-0.5 X 10%L and platelet count: 50 X
109/L-25 X 10%L; (4) platelet count: <25 X 10%/L,
bleeding, or transfusion requirement; (5) grade 3
or worse anemia; or (6) grade 2 or worse neu-
ropathy. Up to two steps of dose reduction were
permitted (=25% of the initial dose) if the dose
reduction criterion was fulfilled. Patients requir-
ing >3 weeks of dose interruption or >2 dose
reductions were required to withdraw from the
study. Dose re-escalation was not allowed
between the cycles. Prophylaxis with colony-stim-
ulating factor and erythropoietin was permitted
during treatment. Supportive care was recom-
mended to manage significant bone marrow sup-
pression and febrile neutropenia.

Assessments

Physical examination and routine laboratory tests
(including hematology, blood chemistry, and
liver function tests) were performed prior to each
treatment cycle. Radiological evaluation was per-
formed using computed tomography or magnetic
resonance imaging every two cycles following
treatment initiation until disease progression.
Tumor response was assessed by the investigator
according to RECIST version 1.1. Adverse events
(AEs) were monitored throughout the study
period and classified according to NCI-CTCAE
version 4.03. To assess the quality of life (QOL),
patients were required to fill out the European
Organization for Research and Treatment of
Cancer Quality of Life Questionnaire-Core 30
(EORTC QLQ-C30) every two cycles. In addi-
tion, neurotoxicity was determined every cycle as

per the neurotoxicity scale (16-item Taxane
score).26

Endpoints

The primary endpoint was PFS, defined as the
time from the date of randomization to the first
documentation of disease progression, or date of
death from any cause. The secondary endpoints
were objective response rate [ORR; defined as the
proportion of patients who achieved a complete
response (CR) or partial response], overall sur-
vival (OS; defined as the time from randomiza-
tion to death from any cause), and safety (defined
as AEs associated with chemotherapy).

Statistical analysis

This study was designed to assess the superiority
of AS over SOX in terms of PFS. Based on a pre-
vious SOX phase III study,?” we presumed that
the median PFS was 5.5 and 8.0 months in the
SOX and AS groups, respectively. Assuming an
enrolment period of 18 months and a follow-up
period of 12 months, 240 events were required to
show the superiority of AS over SOX using a log-
rank test with a significance level of 5% (two-
sided) and 80% power. After adjusting for a
dropout rate of 10%, we enrolled 294 patients
(147 per group).

Interim analysis was planned after a defined num-
ber of events (120 PFS events) were observed.
Using the O’Brien-Fleming error spending func-
tion, the two-sided nominal significance level for
the interim analysis was found to be 0.003051.
The independent data and safety-monitoring
committee reviewed the interim analysis report
and decided to stop the study early with the con-
sensus of the study group and sponsor. If survival
for AS was found to be higher than that for SOX,
with a p value less than the nominal significance
level (0.003051), termination of the study due to
efficacy was considered.

Efficacy analysis was performed in the modified
intent-to-treat (mITT) population, which con-
sisted of all randomly assigned patients who had
received at least one dose of the study treatment.
PFS and OS were estimated using the Kaplan—
Meier analysis and expressed as median values
with corresponding two-sided 95% confidence
intervals (CIs). Comparisons between the treat-
ment groups were performed using the log-rank
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Screened for eligibility (n=135)

Excluded (n=24)

v

Did not meet inclusion criteria (n=15)
Declined participation (n=9)

| Randomly allocated (n=111) |

!

Allocated to AS (n=55) \

l

| Allocated to AS (n=56)

Excluded (n=7)
Withdrawn consent (n=5)
Gastrointestinal bleeding (n=1)
Gastric perforation (n=1)

A

Efficacy and safety analysis (n=48)

A

Continued intervention (n=1)
Discontinued intervention (n=47)
Completion of planned protocol therapy (n=28)
Disease progression (n=8)
Adverse events (n=2)
Patient choice (n=8)
COVID-19 (n=1)

Figure 1. Trial profile.

Excluded (n=7)
Withdrawn consent (n=4)
™ Gastrointestinal bleeding (n=1)
Gastric perforation (n=1)
ECOG PS=2 (n=1)

Efficacy and safety analysis (n=49)

Continued intervention (n=1)
Discontinued intervention (n=48)
Completion of planned protocol therapy (n=16)
Disease progression (n=21)
Adverse events (n=2)
Patient choice (n=6)
COVID-19 (n=2)
Death (n=1)

AS, nab-paclitaxel plus S-1; COVID-19, coronavirus disease 19; ECOG PS, Eastern Cooperative Oncology Group performance

status; SOX, oxaliplatin plus S-1.

test. The proportion of patients who achieved an
overall response was compared between the treat-
ment groups using the chi-squared test. For post-
hoc analyses of the interactions between the
treatment and subgroup, the hazard ratio (HR)
with two-sided 95% ClIs was estimated using the
Cox proportional hazards regression model in the
pre-planned subgroups. Safety was evaluated in
the safety analysis set, which consisted of all the
patients who received at least one study treat-
ment. All reported p values were two-sided. SPSS
22.0 software was used for the statistical
analyses.

Results

Patient characteristics

Between March 2019 and March 2021, 135
patients were screened from three cancer centers,
and 111 patients were randomly assigned to either
the AS (n=55) or SOX (n=56) group. Seven
patients each from the two groups were excluded
from the study prior to treatment initiation owing

to withdrawal of consent (AS, n=5; SOX, n=4)
and inclusion ineligibility (AS, n=2; SOX, n=3).
The remaining 97 patients (AS, 48 wversus SOX,
49) were treated and included in the mITT popu-
lation for efficacy and safety analyses (Figure 1).
At the data cutoff, two patients (one in each
group) were still undergoing treatment, and 44
patients [AS, n=28 (58.33%); SOX, n=16
(32.65%)] completed the planned therapeutic
protocol. The remaining 51 patients (AS, n=19;
SOX, n=32) did not complete the planned six
cycles of treatment due to disease progression (8
versus 21), AEs (2 versus 2), patient choice (8 ver-
sus 6), coronavirus disease 19 (COVID-19; 1 ver-
sus 2), and death (0 wversus 1). The median
durations of AS and SOX therapy were six and
four cycles, respectively.

The patient characteristics are listed in Table 1.
Of the 97 patients included in the study, 71 had
measurable target lesions, whereas 26 had no
measurable target lesions, but had massive malig-
nant ascites or peritoneal dissemination. The
demographic characteristics of all randomly
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assigned patients were well balanced between the
two treatment groups (Table 1).

Efficacy

Survival analysis and tumor response. At the data
cutoff (31 December 2021), 73 patients had PFS
events [AS, n=35 (72.92%); SOX, n=38
(77.55%)]. At amedian follow-up of 23.13 months
95% CI, 13.39-32.87), the median PFS was
9.03months (95% CI, 6.50-11.56) in the AS
group and 5.07months (95% CI, 4.33-5.81) in
the SOX group (HR=0.59; 95% CI, 0.37-0.94;
»=0.03), with 6-month PFS rates of 65.47% and
36.94%, respectively (Figure 2(a)), demonstrat-
ing that patients treated with AS tended to have a
better PFS than those treated with SOX. As of the
cutoff date, 25 (52.08%) and 27 (55.10%) deaths
occurred in the AS and SOX groups, respectively,
with similar 1-year OS rates (61.20% wersus
53.93%). The median OS was 14.33 months
95% CI, 5.99-22.67) in the AS group and
15.33 months (95% CI, 6.02-24.64) in the SOX
group, with an HR of 0.87 (95% CI, 0.50-1.49;
p=0.60; Figure 2(b)).

According to RECIST 1.1, 19 (39.58%; 95%
Cl, 25.77-54.73%) of the 48 patients in the AS
group and 16 (32.65%; 95% CI, 19.95-47.54%)
of the 49 patients in the SOX group achieved an
objective response (p=0.53; Table 2). Among
them, only one patient (2.04%) in the SOX
group had CR; besides, 10 patients (20.83%) in
the AS group and 11 patients (22.45%) in the
SOX group achieved SD (p=0.48). Thus, the
disease control rate (DCR) also did not differ
significantly between the two groups [81.25%
(95% CI, 67.37-91.05%) wversus 69.39% (95%
CI, 54.58-81.75%); p=0.24]. Supplemental
Figure S1 shows the tumor response during
treatment.

Owing to slow patient enrolment, an unplanned
interim analysis was performed. The data moni-
toring committee recommended early termina-
tion of the study on 31, December 2021 (data
cutoff) based on the results of the interim
analysis.

Subgroup analysis. A post-hoc subgroup analysis
of PFS based on patient characteristics revealed
that patients aged <65 years who had an ECOG
PS of 1, primary tumor of the proximal stomach,
lymph node metastasis, =2 metastatic sites, no

Table 1. Baseline demographic and clinical characteristics.

AS group (n=48)

SOX group (n=49)

Sex
Male
Female
Age, years
Median
<65
=65
ECOG PS
0
1
Primary tumor location
Proximal
Body
Distal
Multiple/diffuse
Gastric remnant
Histology
Well differentiated

Moderately
differentiated

Poorly differentiated/
signet-ring cell

Unknown
Metastatic site

Liver

Lung

Peritoneum

Lymph node

Ovary

Others

25 (52.08%)
23 (47.92%)

54.00 (49.00-63.50)
39 (81.25%)

9 (18.75%)

24 (50.00%)
24 (50.00%)

10 (20.83%)
17 (35.42%)
13 (27.08%)
6(12.50%)
2 (4.17%)

1(2.08%)
2 (4.17%)

35 (72.92%)

10 (20.83%)

12 (25.00%)
2 (4.17%)
25 (52.08%)
32 (66.67%)
9 (18.75%)
22 (45.83%)

Number of organs with metastases

<2

11 (22.92%)

29 (59.18%)
20 (40.82%)

56.00 (47.00-63.00)
39 (79.59%)

10 (20.41%)

22 [44.90%)
27 (55.10%)

8(16.33%)
17 (34.69%)
20 (40.82%)
2 (4.08%)

2 (4.08%)

0
2 (4.08%)

35 (71.43%)

12 (24.49%)

13 (26.53%)
2 (4.08%)
25 (51.02%)
37 (75.51%)
8(16.33%)
17 (34.69%)

13 (26.53%)

(Continued)
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Table 1. (Continued)

AS group (n=48) SOX group (n=49)

=2

Massive ascites
Yes
No

Prior treatment

Curative gastrectomy

Palliative gastrectomy/

metastasectomy

Prior adjuvant
chemotherapy

37 (77.08%) 36 (73.47%)
12 (25.00%) 11 (22.45%)
36 (75.00%) 38 (77.55%)
8(16.67%) 4(8.16%)
13 (27.08%) 14 (28.57%)
6 (12.50%) 3(6.12%)

Data are median (IQR) or n (%).
AS, nab-paclitaxel plus S-1; ECOG PS, Eastern Cooperative Oncology Group
performance status; IQR, interquartile range; SOX, oxaliplatin plus S-1.

liver metastases, no massive ascites, no ovarian
metastasis, or had not received prior treatment
were more likely to benefit from first-line AS than
SOX (Figure 3). Multivariate analysis showed
that liver metastasis, ECOG PS 1, and SOX as
initial treatment were associated with decreased
PFS (Supplemental Table S1). However, sub-
group analysis of OS showed no correlation
between the assigned regimen and patient charac-
teristics (Supplemental Figure S2).

In a cohort of patients with measurable disease
(n="171), the 6-month PFS rates were 58.69% and
36.39% in the AS and SOX groups, respectively.
PFS was  Dbetter in AS-treated patients
(8.10months; 95% CI, 5.15-11.05) compared to
SOX-treated patients (5.07months; 95% CI,
3.86—6.29), with an HR of 0.66 (95% CI, 0.38-
1.13; p=0.13; Supplemental Figure S3A). AS
treatment reduced the risk of progression by
34.4% in this cohort (Supplemental Figure S3A).
No differences in median OS [14.33 months ver-
sus 15.33months; HR=0.93 (95% CI, 0.50-
1.73); p=0.81; Supplemental Figure S3B], ORR
(54.29% wversus 44.44%; p=0.48; Supplemental
Table S2), and DCR (82.86% wversus 75.00%;
p=0.56; Supplemental Table S2) were found
between the two groups in this cohort. Similar
results were observed in a cohort of patients with
non-measurable disease (7=26). Patients treated
with AS (11.20months; 95% CI, 8.86-13.54)

tended to have a better PFS than those treated
with SOX (4.67months; 95% CI, 2.72-6.63),
with an HR of 0.40 (95% CI, 0.16-1.01; p=0.05;
Supplemental Figure S4A). Thus, treatment with
AS reduced the risk of disease progression by
59.7% in patients with non-measurable disease
(Figure S4A). Furthermore, we did not observe
any differences in the OS (Supplemental Figure
S4B), ORR (Supplemental Table S2), or DCR
(Supplemental Table S2) between the two groups
in this cohort. Overall, the analysis of these two
subgroups showed efficacy results that were con-
sistent with that of the overall population.

Expanded follow-up analysis. Patients who pro-
gressed following first-line therapy were included in
the expanded follow-up analysis. In total, 52.08%
(25/48) of patients in the AS group and 44.90%
(22/49) of patients in the SOX group received sub-
sequent therapies, including nab-paclitaxel (7 versus
16), oxaliplatin (10 wversus 0), irinotecan (3 versus 4),
immune checkpoint inhibitors (8 versus 6), antian-
giogenic therapy (5 versus 5), and others (3 versus
7). Patients who received subsequent therapies
tended to have longer survival times than those who
did not receive these therapies (17.93 months versus
10.77 months, p=0.29; Supplemental Figure S5A).
In addition, when these patients were stratified
based on whether or not underwent nab-paclitaxel-
based subsequent therapies, the OS tended to be
better in the nab-paclitaxel-treated patients,
although the difference was not significant
(19.50 months wversus 12.30months, p=0.15; Sup-
plemental Figure S5B).

Assessment of QOL. The EORTC QLQ-C30 was
administered to 27 patients in each group.
According to the QOL assessment, a large pro-
portion (7.41-44.44%) of patients in the two
groups achieved improvement on 15 scales, and a
better trend was observed in the AS group (Sup-
plemental Figure S6).

Safety

The median relative dose intensity was 85.30%
[interquartile range (IQR), 77.18-94.41%] for
nab-paclitaxel, 84.00% (IQR, 66.67-95.45%) for
S-1 in the AS group, 91.35% (IQR, 79.01-
97.89%) for oxaliplatin, and 87.50% (IQR, 70.00-
100.00%) for S-1 in the SOX group. In all, 11
patients [AS, n=4 (8.33%); SOX, n=7 (14.29%)]
required dose reduction. Treatment was delayed
by one or more times in 43 (89.58%) of the 48
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(a)
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104

mPFS (95%CI)
AS  9.03 (6.50-11.56)
SOX 5.07 (4.33-5.81)

HR=0.59 (95% CI, 0.37-0.94)
Log-rank: P=0.0248

Number at risk
AS 48 34 17
SOX 49 23 8

(b)

100

90 !
80
70— L
60
50

40

Overall survival (%)

30

20

104

0 T T

15 20 25 30 35
Months
7 3 2 2 0
2 2 2 1 0
mOS (95%CI)

AS 1433 (5.99-22.67)
- SOX  15.33 (6.02-24.64)

HR=0.86 (95%CI, 0.50-1.49)
Log-rank: P=0.6040

0 5 10

Number at risk
AS 48 41 28
SOX 49 38 22

15 20 25 30 35
Months

13 10 4 2 0

15 9 7 2 0

Figure 2. Survival endpoints in the full analysis set population: (a) PFS (primary endpoint) and (b) 0S

(secondary endpoint].

AS, nab-paclitaxel plus S-1; HR, hazard ratio; mOS, median overall survival; mPFS, median progression-free survival; SOX,

oxaliplatin plus S-1.

patients in the AS group and in 34 (69.39%) of the
49 patients in the SOX group. The results of the
neurotoxicity assessment of 54 patients (27 per
group) demonstrated similar neurotoxicity in the
two groups (Supplemental Figure S7). The main

treatment-emergent AEs are summarized in Table
3. Treatment-emergent AEs of any grade occurred
in 45 (93.75%) of the 48 patients undergoing AS
therapy and in 45 (91.84%) of the 49 patients
undergoing SOX therapy. Most treatment-related
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Table 2. Tumor response according to RECIST 1.1.
AS (n=48) SOX (n=49) p Value *

Complete response 0(0.00) 1(2.04%) 0.478
Partial response 19 (39.58%) 15 (30.61%)

Stable disease 10 (20.83%) 11 (22.45%)

Progressive disease 9 (18.75%) 15 (30.61%)

Non-CR/non-PD 10 (20.83%) 7 (14.29%)

Objective response (95% Cl) 19 (39.58%; 25.77-54.73) 16 (32.65%;19.95-47.54) 0.530
Disease control (95% Cl] 39 (81.25%; 67.37-91.05) 34 (69.39%; 54.58-81.75) 0.240

Data are n (%).
“p value for y? test.

AS, nab-paclitaxel plus S-1; Cl, confidence interval; CR, complete response; PD, progressive disease; SOX, oxaliplatin plus

S

AEs were grade 1-2 and manageable. Only two
patients (4.17%; one with acute renal failure and
one with thrombocytopenia) in the AS group and
three patients (6.12%; two with gastrointestinal
bleeding and one death) in the SOX group experi-
enced serious AEs, and only thrombocytopenia
was considered drug related. In the two groups,
the most common non-hematological AEs were
fatigue, nausea, and anorexia, whereas anemia, red
blood cell decrease, neutropenia, and leukopenia
were the most frequent hematological toxicities.
The proportion of patients with thrombocytopenia
was lower in the AS group than that in the SOX
group (18.75%  wversus 40.82%, p=0.02).
Conversely, alopecia occurred more frequently in
the AS group than in the SOX group (52.08% ver-
sus 12.24%, p<0.001). Rash was observed only in
the AS group [5 of 48 patients (10.42%), p=0.03).
No treatment-related deaths occurred in either of
the groups.

Discussion

In this study, we compared the efficacy and safety of
AS and SOX in patients with chemotherapy-naive
AGC. The unplanned interim analysis of the
GAPSO study did not demonstrate the superiority
of AS over SOX; however, it showed a better PFS
tendency in AS-treated patients with chemother-
apy-naive AGC. Moreover, multivariate analyses
indicated that the AS regimen might be broadly
effective in improving PFS. However, the study was
terminated early because of the slow enrolment of
patients and changes in the treatment landscape.

The present study showed an improvement in
PFES in favor of AS versus SOX (9.03 months ver-
sus 5.07months). The progression risk in
AS-treated patients was 40.8% lower than that in
SOX-treated patients. The median PFS of
patients treated with AS was 9.03 months, which
was consistent with the results of a previous phase
II trial (9.63 months).25 The improvement in PFS
observed in the AS group may be partly attributed
to the pharmacological advantages of nab-pacli-
taxel, which can deliver higher doses of paclitaxel
over a shorter infusion time, enhance the trans-
port of paclitaxel across endothelial cells, and
allow better delivery of the drug to the tumor
microenvironment. Thus, it is associated with
more linear pharmacokinetics.?8:2° Although the
present study did not demonstrate the advantages
of AS in OS and ORR compared to SOX, the OS
(14.33 months) and ORR (39.58%) following AS
treatment were generally comparable with the
results of other studies on S-1 plus paclitaxel,
such as the OGSGO0402 trial in Japan (OS,
11.9months; ORR, 31.4%)!8 and a randomized
phase II study in China (OS, 14.0months; ORR,
46.3%).3° In addition, the use of subsequent ther-
apies in the two arms may explain the lack of OS
benefits from AS therapy. A significant propor-
tion of patients who progressed after the first-line
therapy received subsequent therapies, including
nab-paclitaxel, immune checkpoint inhibitors, or
antiangiogenic therapy. Thus, we cannot com-
pletely exclude the possibility of their effects on
long-term outcomes. However, in our published
abstract, the ORRs of the two groups were
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AS SOX HR(95%CI) P value
Events Patients Events  Patients

Overall 36 48 38 49 —y 0.592(0.373-0.941)  0.027
Gender

Male 17 25 21 29 —. 0.600(0.313-1.153)  0.125

Female 19 23 17 20 —a.— 0.612(0.316-1.188)  0.147
Age(years)

<65 28 39 29 39 — 0.553(0.326-0.939)  0.028

>65 8 9 9 10 F - 0.787(0.290-2.130)  0.637
ECOG

0 17 24 14 22 —. 0.795(0.390-1.622)  0.528

1 19 24 24 27 —— 0.455(0.241-0.859)  0.015
Histology

Poorty differentiated/signet-ring 25 34 28 35 — 0.555(0.320-0.961)  0.035
Tumor location

Proximal 8 10 8 8 - { 0.222(0.064-0.772)  0.018

Body 12 17 15 17 —.— 0.676(0.314-1.453)  0.315

Distal 10 13 11 20 I — 0.839(0.347-2.030)  0.697

Site of metastasis 5 6 2 2 = | 0.134(0.012-1.507)  0.104
Liver

Yes 11 12 11 13 —_—. 0.817(0.346-1.932)  0.646

No 25 36 27 36 —e— 0.537(0.310-0.932)  0.027
Peritoneum

Yes 21 25 18 25 — 0.632(0.331-1.206)  0.164

No 15 23 20 24 —— 0.520(0.265-1.021)  0.058
Massive ascites

Yes 9 12 9 11 [ lm 1.069(0.408-2.797)  0.893

No 27 36 29 38 —. 0.496(0.289-0.851)  0.011
Ovary

Yes 9 9 6 8 [ - 1.105(0.391-3.121)  0.851

No 27 39 32 41 — 0.520(0.308-0.879)  0.015
Lymph node

Yes 25 32 29 37 —. 0.493(0.280-0.868)  0.014

No 11 16 9 12 I — 0.812(0.335-1.965)  0.644
Number of metastatic organs

<2 8 11 10 13 [ ] 0.735(0.288-1.879)  0.521

>2 28 37 28 36 — 0.498(0.291-0.854)  0.011
Palliative surgery

Yes 11 13 10 14 —— e 0.757(0.317-1.806)  0.530

No 25 35 28 35 —.— 0.529(0.306-0.916)  0.023
Radical resection

Yes 5 8 3 4 ' - 0.875(0.206-3.717)  0.856

No 31 40 35 45 —. 0.571(0.348-0.938)  0.027
Adjuvant chemotherapy

Yes 5 6 2 3 [ - 1.583(0.304-8.245)  0.585

No 31 42 36 46 —a— 0.533(0.326-0.872)  0.012

r 1
0.1 1 10
- —_—>
AS SOX

Figure 3. Subgroup analyses of PFS based on baseline characteristics.
AS, nab-paclitaxel plus S-1; Cl, confidence interval; HR, hazard ratio; PFA, progression-free survival; SOX, oxaliplatin plus S-1.

relatively higher than the present results because ECOG PS of 1 and lymph node metastasis, ben-

we only analyzed patients with measurable
lesions.3! Based on the above results, the AS com-
bination regimen may be more favorable and sat-
isfactory for improving PFS than the SOX
regimen in first-line treatment for patients with
AGC.

Multivariate analyses of PFS further indicated
that the AS regimen may be broadly effective in
improving PFS. Through the analyses of clinico-
pathological subgroups, the present study further
revealed that several subpopulations of patients,
such as patients aged <65years who had an

efit from the AS regimen. Nonetheless, the
results of subgroup analysis should be interpreted
with caution because of the small sample size
studied.

At the end of the follow-up period, approximately
half of the patients in the two groups were still
alive, which may have affected the estimation of
median OS. Therefore, we evaluated the survival
of patients who showed disease progression follow-
ing first-line chemotherapy. Among these patients,
whether the subsequent therapy contained nab-
paclitaxel or not tended to induce a longer OS.
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Table 3. Summary of treatment-related AEs.
AS group SOX group p Value
Any =3 Grade Any =3 Grade Any =3 Grade
Hematological
Anemia 43 (89.58) 7 (14.58) 41 (83.67) 6(12.24) 0.393 0.735
Red blood cell decreased 40 (83.33) 6(12.50) 37 (75.51) 6(12.24) 0.341 >0.999
Neutropenia 24 (50.00) 10 (20.83) 26 (53.06) 12 (24.49) 0.763 0.667
Leucopenia 24 (50.00) 4 (8.33) 24 (48.98) 8(16.33) 0.920 0.232
Thrombocytopenia 9 (18.75) 1(2.08) 20 (40.82) 4(8.16) 0.018 0.362
Non-hematological

Fatigue 25 (52.08) 0 (0.00) 20 (40.82) 0(0.00) 0.266 -
Nausea 21 (43.75) 0 (0.00) 17 (34.69) 0 (0.00) 0.409 -
Anorexia 22 (45.83) 0 (0.00) 16 (32.65) 1(2.04) 0.184 >0.999
AST increased 11(22.92) 0 (0.00) 20 (40.82) 1(2.04) 0.059 >0.999
Alopecia 25 (52.08) 0 (0.00) 6(12.24) 0 (0.00) <0.001 -
Vomiting 16 (33.33) 0 (0.00) 14 (28.57) 0 (0.00) 0.612 -
Constipate 17 (35.42) 0 (0.00) 11 (22.45) 0 (0.00) 0.159 -
Sensory neuropathy 12 (25.00) 0 (0.00) 8(16.33) 1 (2.04) 0.291 ~0.999
Diarrhea 12 (25.00) 0 (0.00) 7 (14.29) 0(0.00) 0.210 -
Creatine 3(6.25) 0 (0.00) 5(10.20) 0 (0.00) 0.715 -

Total bilirubin 3(6.25) 0 (0.00) 31(6.12) 0 (0.00) >0.999 -

Rash 5(10.42) 0 (0.00) 0(0.00) 0(0.00) 0.027 -

Data are n (%).

AE, adverse events; AS, nab-paclitaxel plus S-1; AST, aspartate aminotransferase; SOX, oxaliplatin plus S-1.

Notably, four of the six patients in the AS group
who were rechallenged with nab-paclitaxel as sec-
ond-line chemotherapy survived for more than
20 months and were still alive at the last follow-up.
Thus, for patients with tumor progression follow-
ing first-line therapy, nab-paclitaxel-based chemo-
therapy is likely to produce a long-term benefit. In
addition, we investigated the effects of AS and
SOX on QOL and found that AS may improve
QOL in more patients. However, we recognize
that these results are preliminary and require fur-
ther analysis.

Another advantage of the AS regimen is its favora-
ble safety profile owing to the low toxicity of both

nab-paclitaxel and S-1. The present study showed
an acceptable and manageable safety profile for the
AS combination regimen in Chinese patients with
AGC. The AEs observed in this study were con-
sistent with known profiles reported in previous
clinical studies.?> No new safety concerns were
noted in this population. Regarding hematological
toxicities, the occurrence of leukopenia, neutrope-
nia, red blood cell decrease, and anemia was gen-
erally similar between the two groups. However,
the SOX regimen was associated with a higher
incidence of thrombocytopenia. We speculate that
this result may be partly due to oxaliplatin-related
hepatic sinusoidal obstruction syndrome, in addi-
tion to bone marrow suppression.3233 Similarly, we
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found a higher incidence of elevated ALT levels in
the SOX group, although no significant difference
was observed between the groups. Conversely, the
incidence of alopecia and rash was higher in the AS
group than that in the SOX group. These results
are consistent with the mechanism of action of
each therapy. Although neurotoxicity is a major
safety concern following taxane treatment,3*
peripheral sensory neuropathy and neurotoxicity
assessment results were similar for the two groups
in our study. Notably, a previous study indicated
that paclitaxel-induced neuropathy improved
immediately after chemotherapy cessation,
whereas oxaliplatin-induced neuropathy worsened
after treatment and improved until 3-month post-
treatment,3> which was consistent with our find-
ings. Although the neurotoxicity assessment data
were only available in 54 patients owing to the
COVID-19 epidemic, we found that nab-pacli-
taxel-induced neuropathy was obvious in the first
few cycles, but showed no obvious aggravation.
Conversely,  oxaliplatin-induced  neuropathy
showed sustained aggravation, particularly in the
last few cycles. Based on this evidence, AS therapy
appears to have a safety advantage over SOX ther-
apy in this population. Overall, most of the AEs
were grade 1-2 and resolved with supportive care
and dose modification. No treatment-related
deaths occurred in either of the groups. The over-
all safety profile was acceptable and manageable.

This study had several limitations. First, the
expected number of events was not observed at
the data cutoff point, which may have affected the
strength of the results. In fact, owing to the suc-
cessful use of immune checkpoint therapies in the
treatment of AGC, chemotherapy combined with
immunotherapy has been recommended in select
patients,30-38 which has led to slow patient enrol-
ment since March 2021. Furthermore, the slow
enrolment was further aggravated by the COVID-
19 epidemic. During the 9-month period, only
nine patients were recruited and it was not possi-
ble to recruit the required number of patients.
Thus, based on the decision of the data and
safety-monitoring committee of the trial, the
study was terminated early in December 2021
with a statistical power of 75% in the unplanned
interim analysis. Because immunotherapy has
been the dominant paradigm in first-line therapy
for unresectable GC, clinical trials to determine
which regimen would be the better partner for
immunotherapy are being planned. A second lim-
itation is the use of the mITT population for

efficacy analysis, which is not the most frequent
analytical policy in randomized clinical trials
(RCTs). In fact, there are three reasons for using
mITT instead of ITT: (1) according to ICH E9,
there are several circumstances that might lead to
exclusion of randomized subjects from the ITT,
including eligibility violations, failure to take at
least one dose of trial medication, and lack of any
data post-randomization. Thus, such exclusions
in mITT should always be justified39:4%; (2) it was
reported that deviation from an ITT analysis in
RCTs is a potential source of biased estimates of
treatment effects.*! Thus, an increasing number
of RCTs have also analyzed the efficacy of
mlITT.42-46 (3) Patients who did not receive any
study treatment withdrew their consent; thus,
they were not followed up based on ethical princi-
ples, leading to the lack of efficacy assessment.
Third, patients with non-measurable diseases
were included, which may have affected the ORR.
However, subgroup analyses according to meas-
urable disease showed efficacy results that were
consistent with those of the overall population. In
fact, as per RECIST 1.1, ascites (as a non-target
lesion) can be used for tumor response assess-
ment. Therefore, disease progression must be
assessed qualitatively and independently by two
radiologists to evaluate the response more accu-
rately. Fourth, due to the COVID-19 epidemic,
biomarker tests, assessment of QOL, and neuro-
toxicity were available from only a limited num-
ber of patients, resulting in a lack of biomarker
analyses used to predict the response to treatment
as well as a lack of complete analysis of the safety
profile. Another limitation of our study was the
open-label design, which had the potential to
introduce a subconscious bias in favor of the
experimental group. Nevertheless, the radiolo-
gists and safety-monitoring staff were blinded to
the treatment groups, thereby reducing the risk of
ascertainment bias.

Conclusions

This study showed a better PFS tendency in
patients with chemotherapy-naive HER2-negative
AGC who were treated with AS compared to
those treated with SOX. Furthermore, AS showed
manageable toxicity in this population. However,
owing to slow patient enrolment, the monitoring
board of the study decided on an early termination
of the study. The results of this study will support
the completion of the ongoing trials investigating
the efficacy of nab-paclitaxel-based regimens.
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