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IMPORTANCE Trifluridine/tipiracil (FTD/TPI) treatment has shown clinical benefit in patients
with pretreated metastatic gastric cancer or gastroesophageal junction cancer (mGC/GEJC).
Patients who have undergone gastrectomy constitute a significant proportion of patients
with mGC/GEJC.

OBJECTIVE To assess the efficacy and safety of FTD/TPI among patients with previously
treated mGC/GEJC who had or had not undergone gastrectomy.

DESIGN, SETTING, AND PARTICIPANTS This preplanned subgroup analysis of TAGS (TAS-102
Gastric Study), a phase 3, randomized, placebo-controlled, clinical trial included patients with
mGC/GEJC who had received at least 2 previous chemotherapy regimens, and was conducted
at 110 academic hospitals in 17 countries in Europe, Asia, and North America, with enrollment
between February 24, 2016, and January 5, 2018; the data cutoff was March 31, 2018.

INTERVENTIONS Patients were randomized 2:1 to receive oral FTD/TPI 35 mg/m2 twice daily or
placebo twice daily with best supportive care on days 1 through 5 and days 8 through 12 of
each 28-day treatment cycle.

MAIN OUTCOMES AND MEASURES The primary end point was overall survival. This subgroup
analysis was conducted to examine potential trends and was not powered for statistical
significance. Efficacy and safety end points were evaluated in the subgroups.

RESULTS Of 507 randomized patients (369 [72.8%] male; mean [SD] age, 62.5 [10.5] years),
221 (43.6%) had undergone gastrectomy (147 randomized to FTD/TPI and 74 to placebo) and
286 (56.4%) had not undergone gastrectomy (190 randomized to FTD/TPI and 96 to
placebo). In the gastrectomy subgroup, the overall survival hazard ratio (HR) in the FTD/TPI
group vs placebo group was 0.57 (95% CI, 0.41-0.79), and the progression-free survival HR
was 0.48 (95% CI, 0.35-0.65). In the no gastrectomy subgroup, the overall survival HR in the
FTD/TPI group vs placebo group was 0.80 (95% CI, 0.60-1.06), and the progression-free
survival HR was 0.65 (95% CI, 0.49-0.85). Among FTD/TPI-treated patients, grade 3 or
higher adverse events of any cause occurred in 122 of 145 patients (84.1%) in the gastrectomy
subgroup and 145 of 190 (76.3%) in the no gastrectomy subgroup: 64 (44.1%) in the
gastrectomy subgroup and 50 (26.3%) in the no gastrectomy subgroup had grade 3 or higher
neutropenia, 31 (21.4%) in the gastrectomy subgroup and 33 (17.4%) in the no gastrectomy
subgroup had grade 3 or higher anemia, and 21 (14.5%) in the gastrectomy subgroup and 10
(5.3%) in the no gastrectomy subgroup hD grade 3 or higher leukopenia. In the gastrectomy
subgroup, 94 (64.8%) had dosing modifications because of adverse events vs 101 (53.2%) in
the no gastrectomy subgroup; 15 (10.3%) in the gastrectomy group and 28 (14.7%) in the no
gastrectomy group discontinued treatment because of adverse events. Treatment exposure
was similar between groups.

CONCLUSIONS AND RELEVANCE The FTD/TPI treatment was tolerable and provided efficacy
benefits among patients with pretreated mGC/GEJC regardless of previous gastrectomy.
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S urvival outcomes are poor for patients with metastatic
gastric cancer or gastroesophageal junction cancer (mGC/
GEJC), with a median survival time of 3 to 5 months with-

out chemotherapy.1,2 Chemotherapy extends median overall
survival (OS) by nearly 7 months,2,3 but ultimately the dis-
ease becomes refractory to chemotherapy, and all patients ex-
perience disease progression after first-line treatment.4-6 Du-
ration of response to second-line treatment is short,4-6 and
there are few options for third- and later-line therapy.

Nearly half of all patients with mGC/GEJC have undergone
gastrectomy.7-11 Patients who have undergone gastrectomy tend
tobeamorecompromisedpatientsubpopulationthanthosewho
have not undergone gastrectomy because the malnutrition as-
sociatedwithgastrectomycandelayrecoveryandpotentiallyren-
der these patients more susceptible to adverse events (AEs).
In addition, many patients who have undergone gastrectomy
have received adjuvant chemotherapy or radiotherapy.12-14 Being
heavily pretreated, these patients have poorer chemotherapy
tolerance.15,16 However, studies13,16-23 that have evaluated the
safety and efficacy of oral chemotherapy in this subpopulation
have primarily involved adjuvant therapy, and few studies7,10,15

have examined patients with metastatic disease.
Trifluridine/tipiracil (FTD/TPI), also known by the investiga-

tional drug name TAS-102, is an oral therapy comprising the thy-
midine analogue trifluridine and the thymidine phosphorylase
inhibitor tipiracil, which inhibits trifluridine degradation.24,25 In
2015,FTD/TPIwasapprovedforthetreatmentofrefractorymeta-
static colorectal cancer at a dosage of 35 mg/m2 twice daily.26,27

In a phase 2 Japanese study (EPOC1201),28 FTD/TPI showed
activity and tolerability among patients with previously treated
mGC/GEJC. Although the sample sizes were small, no differ-
ences were observed in the pharmacokinetics of either FTD or
TPI at the approved dose between patients who had or had not
undergone gastrectomy.28

Based on these phase 2 results,28 FTD/TPI was evaluated in
a global, randomized, double-blind, placebo-controlled phase
3 clinical trial (TAS-102 Gastric Study [TAGS]) of 507 patients with
mGC/GEJC after disease progression following at least 2 standard
chemotherapy regimens.8,29 Compared with placebo, FTD/TPI
significantly improved OS, the primary end point (hazard ratio
[HR], 0.69; 95% CI, 0.56-0.85; P < .001) and progression-free sur-
vival (PFS) (HR, 0.57; 95% CI, 0.47-0.70; P < .001).8 In the FTD/
TPI group, grade 3 or higher AEs occurred in 80% of patients and
were most frequently hematologic (neutropenia in 34% of pa-
tients and anemia in 19%); 13% discontinued treatment because
of AEs. These findings supported the approval of FTD/TPI in the
United States in 2019 for patients with mGC/GEJC previously
treated with at least 2 lines of chemotherapy.27 We present the
results of a preplanned subgroup analysis in the phase 3 TAGS
trial evaluating FTD/TPI treatment in patients with mGC/GEJC
who had or had not undergone gastrectomy.

Methods
Study, Design, and Participants
This study was a subgroup analysis of the TAGS trial, a global,
randomized, placebo-controlled phase 3 clinical trial con-

ducted at 110 academic hospitals in 17 countries in Europe, Asia,
and North America between February 24, 2016, and January
5, 2018; the data cutoff was March 31, 2018.8 Eligible patients
had mGC/GEJC, had an Eastern Cooperative Oncology Group
(ECOG) performance status of 0 or 1, had received at least 2
treatment regimens for advanced disease, and were refrac-
tory to or were unable to tolerate the most recent therapy. Pa-
tients were randomized (2:1) to receive either oral FTD/TPI 35
mg/m2 twice daily plus best supportive care or placebo twice
daily plus best supportive care administered on days 1 through
5 and days 8 through 12 of each 28-day treatment cycle. Treat-
ment continued until disease progression, intolerability, pa-
tient withdrawal, or completion of the primary end point analy-
sis, whichever occurred first. Before patient enrollment, the
protocol was approved by the institutional review board or in-
dependent ethnics committee at each participating site8

(eTable 1 in Supplement 2). The study was conducted in ac-
cordance with the Declaration of Helsinki30 and Good Clini-
cal Practice guidelines, as specified by the International Con-
ference on Harmonization.31 All patients provided written
informed consent.

The primary objective of the study was OS; secondary ob-
jectives included PFS, safety, and tolerability. Other end points
were time to deterioration of ECOG performance status to 2
or more, objective response rate, and disease control rate.

Gastrectomy Subgroup Analysis
In this preplanned subgroup analysis, the efficacy and safety
of FTD/TPI vs placebo were evaluated among patients who had
or had not undergone gastrectomy. All patients included in the
intention-to-treat assessment of the TAGS study were in-
cluded in the efficacy assessments, and all patients who re-
ceived 1 or more doses of study drug (as-treated population)
were included in the safety assessments. Although planned,
these subanalyses were not powered for statistical signifi-
cance, and no formal comparisons of efficacy and safety were
made between the gastrectomy and no gastrectomy
subgroups.

Key Points
Question Is trifluridine/tipiracil treatment safe and effective for
the subpopulation of patients with previously treated metastatic
gastric or gastroesophageal junction cancer who have undergone
gastrectomy?

Findings In this subgroup analysis of a randomized clinical trial,
trifluridine/tipiracil treatment improved overall survival and
progression-free survival compared with placebo among patients
with previously treated metastatic gastric or gastroesophageal
junction cancer and who had or had not undergone gastrectomy.
No new safety concerns were reported, and hematologic toxic
effects were more frequent among the subgroup who had
undergone gastrectomy but were treated using dosing
modifications.

Meaning Trifluridine/tipiracil is a safe and effective treatment
option for patients with pretreated metastatic gastric or
gastroesophageal junction cancer regardless of previous
gastrectomy.
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Statistical Analysis
For the overall study, 384 events were targeted to allow the de-
tection of an HR for death of 0.70, with 90% power at a 1-sided
type I error of 0.025. Detailed statistical considerations for the
phase 3 trial have been reported previously.8

Detailed end point definitions are presented in the trial pro-
tocol in Supplement 1 and the eMethods in Supplement 2. For
the time-to-event end points, HRs with associated 95% CIs but
not P values are presented for the subgroup analyses based on
a stratified Cox proportional hazards model, along with Kaplan-
Meier estimates of the medians and specific time points. In the
overall study analysis, previous gastrectomy was included as
a factor in a prespecified multivariate subgroup analysis for the
primary end point of OS. All the subgroups used for the mul-
tivariate analysis were prespecified, but a multiplicity com-
parison adjustment method was not used because of the num-
ber of subgroups. Subgroup analyses were conducted to
examine potential trends or estimations and not for inferen-
tial purposes. The incidence of AEs was presented by sub-
group; events of interest (such as hematologic toxic events)
were compared in patients treated with FTD/TPI in the 2 sub-
groups using estimated relative risk (RR) and associated 95%
CIs. All statistical analyses were conducted using SAS statis-
tical software, version 9.4 (SAS Institute Inc).

Results
Patient Disposition and Demographics
Between February 24, 2016, and January 5, 2018, 507 pa-
tients (369 [72.8%] male; mean [SD] age, 62.5 [10.5] years) were
enrolled and randomized (intent-to-treat population), with 337
patients randomized to the FTD/TPI group and 170 to the pla-
cebo group. A total of 503 patients received at least 1 study drug
dose (as-treated population).8

Previous gastrectomy had been performed in 147 of 337 pa-
tients (43.6%) in the FTD/TPI group and 74 of 170 patients
(43.5%) in the placebo group. Of the 221 patients with previ-
ous gastrectomy, 153 (69.2%) had undergone total resection
and 56 (25.3%) had undergone partial resection; resection sta-
tus was unknown for 12 patients (5.4%). Patient disposition was
similar between patients who had or had not undergone gas-
trectomy. At the data cutoff of March 31, 2018, among FTD/
TPI-treated patients, 137 of 145 patients (94.5%) who had un-
dergone gastrectomy and 179 of 190 patients (94.2%) who had
not undergone gastrectomy had discontinued treatment
(Figure 1). Among placebo-treated patients, 73 (100%) who had
undergone gastrectomy and 92 of 95 patients (96.8%) who had
not undergone gastrectomy had discontinued treatment. Dis-
ease progression was the most common reason among pa-
tients treated with FTD/TPI who discontinued (107 of 137 pa-
tients [78.1%] in the gastrectomy subgroup and 139 of 179
[77.6%] in the no gastrectomy subgroup) and among patients
treated with placebo who discontinued (62 of 73 [84.9%] in the
gastrectomy subgroup and 83 of 92 [90.2%] in the no gastrec-
tomy subgroup).

Patient baseline demographics and disease characteris-
tics were generally similar between patients who had or had

not undergone gastrectomy (eTable 2 in Supplement 2), al-
though the proportions of some measures differed by more
than 10% between the gastrectomy vs no gastrectomy sub-
groups. These measures that differed between the gastrec-
tomy and no gastrectomy subgroups were: at least 3 sites of
metastatic disease (94 of 221 [42.5%] vs 186 of 286 [65.0%]),
previous radiotherapy (57 of 221 [25.8%] vs 40 of 286 [14.0%]),
and at least 3 previous regimens (166 of 221 [75.1%] vs 151 of
286 [52.8%]). In addition, in the gastrectomy subgroup, a higher
proportion of patients in the FTD/TPI group had received ra-
diotherapy (44 of 147 patients; 29.9%) compared with the pla-
cebo group (13 of 74 patients; 17.6%), but in the no gastrec-
tomy subgroup, the corresponding proportions of patients were
similar in each treatment group (gastrectomy subgroup: 27 of
190 patients [14.2%] vs no gastrectomy subgroup: 13 of 96
[13.5%]). More patients in the gastrectomy subgroup re-
ceived 1 to 2 neoadjuvant or adjuvant treatment regimens
(116 of 221 [52.5%]) than those in the no gastrectomy sub-
group (4 of 286 [1.4%]), but similar proportions of patients in
the 2 subgroups had received at least 3 treatment regimens for
metastatic cancer (gastrectomy subgroup: 113 of 221 patients
[51.1%] vs no gastrectomy subgroup: 147 of 286 patients
[51.4%]).

Efficacy
As previously reported, FTD/TPI significantly improved OS and
PFS compared with placebo in the overall patient population.8

In the OS subgroup analyses, FTD/TPI was more efficacious
than placebo across most prespecified subgroups, including
patients who had undergone gastrectomy (Figure 2).8

Overall survival and PFS were improved with FTD/TPI
treatment in patients in both gastrectomy subgroups (Figure 3
and Table 1). Among patients who had undergone gastrec-
tomy, in the FTD/TPI vs placebo groups, the OS HR was 0.57
(95% CI, 0.41-0.79), and the PFS HR was 0.48 (95% CI, 0.35-
0.65) (Figure 3A and C). Among patients who had not under-
gone gastrectomy, in the FTD/TPI vs placebo groups, the OS
HR was 0.80 (95% CI, 0.60-1.06), and the PFS HR was 0.65 (95%
CI, 0.49-0.85) (Figure 3B and D). Additional efficacy data are
provided in Table 1.

In both gastrectomy subgroups, ECOG performance sta-
tus was maintained longer with FTD/TPI treatment com-
pared with placebo (eFigure in Supplement 2). For the me-
dian time to deterioration of ECOG performance status to 2 or
higher in the FTD/TPI group vs placebo group, the HR was 0.63
(95% CI, 0.46-0.87) in the gastrectomy subgroup and 0.74 (95%
CI, 0.56-0.98) in the no gastrectomy subgroup.

Safety
The overall frequencies of any-cause AEs at grade 3 or higher
with FTD/TPI treatment were similar among patients in the gas-
trectomy subgroup (84.1% [122 of 145]) and those in the no gas-
trectomy subgroup (76.3% [145 of 190]) (Table 2). Among pa-
tients who received FTD/TPI treatment, the incidence of
hematologic AEs was higher among patients in the gastrec-
tomy subgroup than among those in the no gastrectomy sub-
group. Grade 3 or higher neutropenia was reported in 64 of 145
patients (44.1%) in the gastrectomy subgroup and 50 of 190
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patients (26.3%) in the no gastrectomy subgroup, grade 3 or
higher anemia in 31 (21.4%) in the gastrectomy subgroup and
33 (17.4%) in the no gastrectomy subgroup, and grade 3 or
higher leukopenia in 21 (14.5%) in the gastrectomy subgroup
and 10 (5.3%) in the no gastrectomy subgroup. Incidence of
grade 3 or higher fatigue incidence was greater in the no gas-
trectomy subgroup (20 of 190 patients [10.5%]) compared with
the gastrectomy subgroup (3 of 145 patients [2.1%]). Two deaths

in the no gastrectomy subgroup were considered to be treat-
ment related: 1 patient treated with FTD/TPI (0.5%) died of car-
diopulmonary arrest, and 1 patient who received placebo (1.1%)
died of toxic hepatitis.

Among patients treated with FTD/TPI, dose modifica-
tions (delays or reductions) because of any-cause AEs oc-
curred in 94 of 145 patients (64.8%) in the gastrectomy sub-
group and 101 of 190 (53.2%) in the no gastrectomy subgroup

Figure 1. Patient Enrollment Flowchart

625 Patients assessed for eligibility

221 Patients with prior gastrectomy

8 Continued treatment 0 Continued treatment 11 Continued treatment 3 Continued treatment

145 Received
trifluridine/tipiracil

73 Received
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95 Received
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74 Assigned to
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190 Assigned to
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Figure 2. Subgroup Analysis of Overall Survival Among Patients Who Had or Had Not Undergone Gastrectomy

Favors Trifluridine/
Tipiracil Treatment

Favors Placebo
Treatment

310.1
Hazard Ratio (95% CI)

Subgroup
Previous gastrectomy

Yes
No

Trifluridine/
Tipiracil Treatment,
No. of Events/No. of Patients

102/147
142/190
244/337

Placebo,
No. of Events/
No. of Patients

64/74
76/96
140/170All Patients

Hazard Ratio 
(95% CI)

0.57 (0.41-0.79)
0.80 (0.60-1.06)
0.69 (0.56-0.85)

Prespecified multivariate subgroup analysis of overall survival in the TAGS
(TAS-102 Gastric Study) trial based on previous gastrectomy. This figure is
adapted with permission of Elsevier Science and Technology Journals, from
Shitara K et al. Trifluridine/tipiracil vs placebo in patients with heavily pretreated

metastatic gastric cancer (TAGS): a randomized, double-blind,
placebo-controlled, phase 3 trial. Lancet Oncol 2018;19:1437-1448; permission
conveyed through Copyright Clearance Center, Inc.
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Figure 3. Overall Survival and Progression-Free Survival Among Patients
Who Had or Had Not Undergone Gastrectomy
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(Table 2). The higher frequency of dose modifications in the
gastrectomy subgroup was primarily because of hematologic
AEs (38.6% [56 of 145] in the gastrectomy subgroup vs 28.4%
[54 of 190] in the no gastrectomy subgroup). In the gastrec-
tomy subgroup, 33 of 145 patients (22.7%) received support-
ive treatment for neutropenia (30 patients [20.7%] received
granulocyte colony-stimulating factor) compared with 25
(13.2%) in the no gastrectomy subgroup (24 patients [12.6%]
received granulocyte colony-stimulating factor) (eTable 3 in
Supplement 2). The higher incidence of hematologic AEs was
not associated with higher treatment discontinuation rates in
the gastrectomy subgroup: 15 of 145 patients (10.3%) in the gas-
trectomy subgroup discontinued treatment because of AEs of
any cause compared with 28 of 190 (14.7%) in the no gastrec-
tomy subgroup. The higher treatment discontinuation rate be-
cause of AEs in the no gastrectomy subgroup was partly at-
tributable to a higher incidence of gastrointestinal AEs
associated with treatment discontinuation (10 patients [5.3%]
in the no gastrectomy subgroup vs 5 [3.4%] in the gastrec-
tomy subgroup).

Exposure to FTD/TPI was similar in the gastrectomy and
no gastrectomy subgroups. Mean (SD) dose intensity was 145
(28) mg/m2 per week for patients in the gastrectomy sub-
group and 151 (25) mg/m2 per week for patients in the no gas-
trectomy subgroup (eTable 4 in Supplement 2). Mean (SD) treat-
ment duration was 12.7 (11.8) and 11.6 (11.2) weeks in the
respective groups. Pharmacokinetic parameters for FTD/TPI
were not examined in this study.

Discussion
The results of this subgroup analysis of the phase 3 TAGS study
indicate that FTD/TPI was efficacious for patients with previ-
ously treated mGC/GEJC regardless of whether they had un-
dergone gastrectomy. To our knowledge, this analysis repre-
sents the most detailed evaluation of the safety and efficacy
of an oral chemotherapeutic agent for mGC/GEJC among pa-
tients who had undergone gastrectomy.

Patients who have undergone gastrectomy constitute a sig-
nificant proportion (approximately 40%) of patients with mGC/
GEJC who receive second- or third-line treatment.7,8,10,11 These
patients tend to be more compromised nutritionally and more
heavily pretreated; therefore, they may be less able to toler-
ate chemotherapy.13,15,16 In addition, sarcopenia is highly preva-
lent among patients who have undergone gastrectomy and is
associated with toxic events and complications.32-35 In a phase
3 study (REGATTA),15 patients with advanced GC who had un-
dergone gastrectomy in addition to chemotherapy did not ex-
perience survival benefit compared with patients who re-
ceived chemotherapy alone. Among patients who had
undergone gastrectomy, chemotherapy compliance was lower
(they received fewer chemotherapy cycles) and the incidence
of severe AEs was higher than in patients who had not under-
gone gastrectomy.15 In previous studies, gastrectomy was
shown to be associated with higher incidence of AEs in pa-
tients who received adjuvant chemotherapy.16,36 In 1 report,
AEs in patients receiving adjuvant chemotherapy were more
frequent among patients who underwent total gastrectomy
than among those who underwent subtotal gastrectomy,16 and
in another report, patients who underwent gastrectomy and
received the fluorouracil prodrug S-1 had higher incidences of
adverse reactions than did those receiving S-1 for unresect-
able GC.36 It is unclear whether these increased incidences of
AEs were associated with gastrectomy-induced changes in
pharmacokinetic exposure. Although a number of studies21-23

have shown that gastrectomy does not significantly alter the
absorption and pharmacokinetics of oral adjuvant chemo-
therapy, in at least 1 study, high fluorouracil plasma concen-
trations were observed in patients who had undergone gas-
trectomy and received adjuvant S-1.20 The pharmacokinetics
and distribution of fluoropyrimidines can also be affected by
the loss of lean body mass,37,38 which may be more common
in patients who have undergone gastrectomy.32,39 This find-
ing suggests that gastrectomy may be associated with higher
drug exposures and, consequently, more frequent AEs.20 To-
gether, these studies indicate that the safety of chemo-
therapy may need to be carefully monitored in patients who

Table 1. Overall Survival and Progression-Free Survival Among Patients Who Had or Had Not Undergone Gastrectomya

End Point

Gastrectomy Subgroup No Gastrectomy Subgroup
Trifluridine/
Tipiracil
(n = 147)

Placebo
(n = 74) HR (95% CI)

Trifluridine/Tipiracil
(n = 190) Placebo (n = 96) HR (95% CI)

Overall survival, median
(95% CI), mob

6.0 (4.6-7.0) 3.4 (2.7-3.8) 0.57 (0.41-0.79) 5.6 (4.6-6.2) 3.8 (3.1-5.9) 0.80 (0.60-1.06)

Rate (95% CI), %

6 mo 50 (41-58) 24 (15-35) NA 44 (37-52) 39 (30-49) NA

12 mo 20 (12-28) 9 (3-19) NA 22 (16-30) 16 (8-26) NA

Progression-free survival,
median (95% CI), mob

2.2 (1.9-3.0) 1.8 (1.7-1.9) 0.48 (0.35-0.65) 1.9 (1.9-2.1) 1.8 (1.7-1.9) 0.65 (0.49-0.85)

Rate (95% CI), %

4 mo 24 (17-32) 5 (1-12) NA 29 (22-36) 10 (5-17) NA

6 mo 13 (8-20) 3 (1-10) NA 16 (10-22) 9 (4-16) NA

Abbreviations: HR, hazard ratio; NA, not applicable.
a Kaplan-Meier estimates in the intent-to-treat population.
b 95% CIs were calculated using the methods of Brookmeyer and Crowley.41
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undergo gastrectomy. However, most of these data were de-
rived from studies of adjuvant therapy, and data on chemo-
therapeutic agents for metastatic disease in the gastrectomy
subpopulation are limited.

Among the few studies7,10,11,40 that have reported data on
patients with mGC/GEJC who had undergone gastrectomy, the
analyses were limited in scope, and in trials that met their
primary end point, the efficacy data reported for these
subgroups appeared to be conflicting. In the phase 3
ATTRACTION-2 trial,10 which evaluated nivolumab as third-
line treatment in mGC, nivolumab improved OS compared with
placebo in subgroups of patients who had (HR, 0.61 [95% CI,
0.47-0.80]) or had not undergone gastrectomy (HR, 0.69 [95%
CI, 0.49-0.98]).10 However, in the phase 3 RAINBOW trial,11

ramucirumab plus paclitaxel in the context of second-line
therapy did not improve OS compared with placebo plus pa-
clitaxel in the gastrectomy subgroup (HR, 0.94 [95% CI, 0.70-
1.26]), even though OS benefit was seen in the overall
population.11 None of these studies reported safety data for the
gastrectomy subpopulation.7,10,11,40

In our detailed subgroup analysis of the TAGS study, pa-
tients who had undergone partial or total gastrectomy expe-
rienced improvement in OS after receiving FTD/TPI treat-
ment. Patients who had not undergone gastrectomy also had
improved OS after receiving treatment with FTD/TPI, but this
benefit was more pronounced in the gastrectomy subgroup in
these analyses, the reasons for which remain unclear. In pre-
viously reported multivariate Cox regression analyses that in-

Table 2. AEs Among Patients Who Had or Had Not Undergone Gastrectomya

Variable

Patients, No. (%)

Gastrectomy Subgroup No Gastrectomy Subgroup
Trifluridine/Tipiracil
(n = 145) Placebo (n = 73) Trifluridine/Tipiracil (n = 190) Placebo (n = 95)

Any Grade Grade ≥3 Any Grade Grade ≥3 Any Grade Grade ≥3b Any Grade Grade ≥3b

Any AE 143 (98.6) 122 (84.1) 69 (94.5) 44 (60.3) 183 (96.3) 145 (76.3) 88 (92.6) 53 (55.8)

Treatment-related AE 128 (88.3) 93 (64.1) 38 (52.1) 7 (9.6) 143 (75.3) 83 (43.7) 57 (60.0) 15 (15.8)

Action taken because of AE
of any cause

Dose modification:
delay or dose

94 (64.8) 75 (51.7) 15 (20.5) 13 (17.8) 101 (53.2) 73 (38.4) 22 (23.2) 16 (16.8)

Treatment
discontinuation

15 (10.3) 12 (8.3) 12 (16.4) 8 (11.0) 28 (14.7) 24 (12.6) 16 (16.8) 13 (13.7)

AEs of any cause in
≥10% of patients

Hematologic

Neutropeniac 87 (60.0) 64 (44.1) 1 (1.4) 0 89 (46.8) 50 (26.3) 6 (6.3) 0

Anemiad 77 (53.1) 31 (21.4) 8 (11.0) 3 (4.1) 73 (38.4) 33 (17.4) 24 (25.3) 10 (10.5)

Leukopeniae 40 (27.6) 21 (14.5) 1 (1.4) 0 38 (20.0) 10 (5.3) 2 (2.1) 0

Thrombocytopeniaf 30 (20.7) 7 (4.8) 1 (1.4) 0 30 (15.8) 4 (2.1) 7 (7.4) 0

Gastrointestinal

Nausea 57 (39.3) 4 (2.8) 26 (35.6) 3 (4.1) 67 (35.3) 6 (3.2) 27 (28.4) 2 (2.1)

Diarrhea 43 (29.7) 5 (3.4) 13 (17.8) 3 (4.1) 33 (17.4) 4 (2.1) 11 (11.6) 0

Vomiting 36 (24.8) 5 (3.4) 12 (16.4) 1 (1.4) 47 (24.7) 7 (3.7) 22 (23.2) 2 (2.1)

Abdominal pain 26 (17.9) 5 (3.4) 16 (21.9) 7 (9.6) 29 (15.3) 9 (4.7) 15 (15.8) 8 (8.4)

Constipation 17 (11.7) 1 (0.7) 12 (16.4) 2 (2.7) 28 (14.7) 3 (1.6) 13 (13.7) 2 (2.1)

Ascites 5 (3.4) 3 (2.1) 4 (5.5) 3 (4.1) 14 (7.4) 9 (4.7) 12 (12.6) 8 (8.4)

Upper abdominal pain 5 (3.4) 0 5 (6.8) 0 17 (8.9) 1 (0.5) 10 (10.5) 2 (2.1)

Other

Decreased appetite 50 (34.5) 11 (7.6) 23 (31.5) 5 (6.8) 65 (34.2) 18 (9.5) 29 (30.5) 6 (6.3)

Fatigue 36 (24.8) 3 (2.1) 16 (21.9) 4 (5.5) 53 (27.9) 20 (10.5) 19 (20.0) 6 (6.3)

Asthenia 30 (20.7) 3 (2.1) 19 (26.0) 5 (6.8) 35 (18.4) 13 (6.8) 21 (22.1) 6 (6.3)

Back pain 15 (10.3) 1 (0.7) 4 (5.5) 1 (1.4) 10 (5.3) 1 (0.5) 7 (7.4) 3 (3.2)

Dyspnea 12 (8.3) 2 (1.4) 9 (12.3) 3 (4.1) 12 (6.3) 4 (2.1) 8 (8.4) 3 (3.2)

General physical
health deterioration

10 (6.9) 10 (6.9) 7 (9.6) 6 (8.2) 13 (6.8) 12 (6.3) 10 (10.5) 9 (9.5)

Malaise 5 (3.4) 0 8 (11.0) 1 (1.4) 4 (2.1) 0 1 (1.1) 0

Abbreviation: AE, adverse event.
a As-treated population.
b Grade 5 AEs were reported in 1 patient (0.5%) (cardiopulmonary arrest) in the

trifluridine/tipiracil group and 1 patient (1.1%) (toxic hepatitis) in the placebo
group.

c Neutropenia and/or decreased neutrophil count.
d Anemia and/or decreased hemoglobin level.
e Leukopenia and/or decreased white blood cell count.
f Thrombocytopenia and/or decreased platelet count.
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cluded all prespecified factors, previous gastrectomy was not
identified as a factor associated with OS after FTD/TPI
treatment.8 The PFS benefits associated with FTD/TPI were
seen in both the gastrectomy and no gastrectomy subgroups.
In addition, FTD/TPI treatment prolonged the time to dete-
rioration of ECOG performance status vs placebo in both the
gastrectomy subgroups.

The overall safety profile of FTD/TPI was similar among
patients who had or had not undergone gastrectomy, with simi-
lar frequencies of grade 3 or higher AEs in both subgroups. The
main difference between the subgroups was a higher inci-
dence of hematologic AEs (neutropenia and leukopenia) among
patients who had undergone gastrectomy. These patients had
received more neoadjuvant or adjuvant therapy and radio-
therapy compared with those who had not undergone gas-
trectomy, which may provide a partial explanation for the in-
creased myelosuppression observed. However, a preliminary
analysis showed no differences in hematologic AEs between
patients who received or did not receive irradiation in the 2 gas-
trectomy subgroups, although patient numbers were too small
to draw definitive conclusions (eResults in Supplement 2). Al-
though nutritional status was not assessed in this trial, other
studies13,14 have shown that malnutrition and hypoalbumin-
emia associated with gastrectomy may be associated with in-
creased incidence of hematologic AEs, including neutrope-
nia, among patients with mGC/GEJC. Unlike the REGATTA
trial,15 treatment exposure (dose intensity and treatment du-
ration) in the TAGS trial was similar in the gastrectomy and no
gastrectomy subgroups and was unlikely to account for any ob-
served differences in safety profiles between the subgroups.
However, because the pharmacokinetics of FTD/TPI were not
assessed in the TAGS trial, differences in the pharmacoki-
netic exposure of FTD/TPI between patients who had or had
not undergone gastrectomy cannot be ruled out. Hemato-
logic AEs were associated with more frequent dose modifica-
tions among patients treated with FTD/TPI in the gastrec-
tomy subgroup and were managed with supportive treatment;
they were not associated with increased permanent treat-
ment discontinuation rates: 10.3% of patients discontinued
treatment because of AEs compared with 14.7% in the no gas-
trectomy subgroup. Together, these results indicate that there
were no new safety concerns in patients treated with FTD/

TPI who had undergone gastrectomy and that AEs were effec-
tively managed using dose modifications and concomitant
medications. To our knowledge, this was the first safety analy-
sis of a chemotherapeutic agent used for mGC/GEJC in the sub-
population of patients who had undergone gastrectomy.

Limitations
The main limitations of this study lie in the nature of these
analyses; although preplanned, they were not powered for sta-
tistical significance. This circumstance precluded a robust
evaluation of the safety and efficacy of FTD/TPI in the sub-
groups of patients who had or had not undergone gastrec-
tomy. The lack of pharmacokinetic exposure data in this study
also limited the analysis. Although no differences in the phar-
macokinetics of FTD or TPI were found between patients who
had or who had not undergone gastrectomy in the phase 2
EPOC1201 study, these earlier results were derived from small
numbers of patients.28

Conclusions
This subgroup analysis of the phase 3 TAGS trial showed
that FTD/TPI was an effective treatment option that may
improve survival outcomes and help maintain ECOG perfor-
mance status among patients with previously treated mGC
or mGEJC regardless of whether they had undergone gas-
trectomy. The benefits of FTD/TPI were especially notewor-
thy in the subpopulation of patients who had undergone
gastrectomy, who tended to be more heavily pretreated and
were less tolerant of therapy. The overall safety profile of
the drug, including the incidence of severe AEs, was similar
among patients who had or had not undergone gastrectomy.
No new safety concerns were reported in patients who had
undergone gastrectomy. Hematologic AEs associated with
FTD/TPI in the gastrectomy subgroup were managed effec-
tively with dose modifications and had no detectable asso-
ciation with treatment discontinuation rates. These results
support the use of FTD/TPI among patients who have
undergone gastrectomy, particularly in the context of the
recent approval of FTD/TPI for patients with previously
treated mGC/GEJC.27
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