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Abstract

Background Body weight loss (BWL) is a negative prognostic factor in metastatic gastric or gastroesophageal junction
cancer (MGC/GEJC). In the phase III TAGS study, trifluridine/tipiracil improved survival versus placebo in third- or later-
line mGC/GEJC. These retrospective analyses examined the association of early BWL with survival outcomes in TAGS.
Methods Efficacy and safety were assessed in patients who experienced <3% or > 3% BWL from treatment start until day 1 of
cycle 2 (early BWL). The effect of early BWL on overall survival (OS) was assessed by univariate and multivariate analyses.
Results Body weight data were available for 451 of 507 (89%) patients in TAGS. In the trifluridine/tipiracil and placebo
arms, respectively, 74% (224/304) and 65% (95/147) experienced < 3% BWL, whereas 26% (80/304) and 35% (52/147) expe-
rienced > 3% BWL at cycle 1 end. Median OS was longer in < 3% BWL versus >3% BWL subgroups (6.5 vs 4.9 months for
trifluridine/tipiracil; 6.0 vs 2.5 months for placebo). In univariate analyses, an unadjusted HR of 0.58 (95% CI, 0.46-0.73)
for the <3% vs >3% BWL subgroup indicated a strong prognostic effect of early BWL. Multivariate analyses confirmed
early BWL as both prognostic (P <0.0001) and predictive (interaction P =0.0003) for OS. Similar results were obtained for
progression-free survival. Any-cause grade > 3 adverse events were reported in 77% and 82% of trifluridine/tipiracil-treated
and 45% and 67% of placebo-treated patients with <3% and > 3% BWL, respectively.

Conclusions In TAGS, early BWL was a strong negative prognostic factor for OS in patients with mGC/GEJC receiving
third- or later-line treatment.
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Introduction
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Gastric cancer (GC) is the third most common cause of can-
micheleghidini @outlook.com (GC)

cer-related death worldwide [1, 2]. While surgical resection
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[5-7]. Second-line treatment options include taxanes, iri-
notecan, and the vascular endothelial growth factor recep-
tor-2 inhibitor ramucirumab [2], along with trastuzumab
deruxtecan for patients with HER2-positive GC previously
treated with trastuzumab [8].

In the third- or later-line setting, trifluridine and tipiracil
(FTD/TPI; TAS-102), comprising trifluridine, a thymidine
analog, and tipiracil, a thymidine phosphorylase inhibitor
[9], has shown clinical benefit. In the randomized, dou-
ble-blind, placebo-controlled, phase III TAGS trial, FTD/
TPI improved survival versus placebo (median OS, 5.7 vs
3.6 months; hazard ratio [HR], 0.69; 95% confidence inter-
val [CI], 0.56-0.85; p=0.00058) in patients with mGC or
gastroesophageal junction cancer (mGC/GEJC) who had
received > 2 prior chemotherapy regimens [10]. FTD/TPI
showed a manageable safety profile, with hematologic and
gastrointestinal adverse events (AEs) being most commonly
observed [10].

As response to systemic therapy varies from individual
to individual, it is important to identify patients who will
benefit most from second- or third-line chemotherapy. In this
context, understanding prognostic factors for survival and
quality of life may help clinicians optimize and individualize
treatment, hopefully providing an opportunity to intervene
and change the course of the disease [11-13]. Nutritional
status has been correlated with cancer mortality, and body
weight loss (BWL) was shown to be superior to other indices
of nutritional status as a prognostic indicator of survival and
quality of life [14]. BWL has been explored as a prognostic
factor in curative, first-, and second-line settings in mGC/
GEIJC [14-21]. An overall BWL of > 10% within 3 months
of treatment was shown to be a negative prognostic indica-
tor for survival and quality of life [22]. In a pooled analy-
sis of 2 randomized clinical trials of patients undergoing
second-line treatment for advanced GC, a> 10% weight loss
within 3 months of the study baseline evaluation was asso-
ciated with worse OS compared with a < 10% weight loss
[22]. Early BWL, which occurs in the first cycle of systemic
treatment, was also shown to have prognostic and predic-
tive associations with outcomes [18, 23]. In a retrospective
analysis of 719 patients with advanced GC who were receiv-
ing palliative chemotherapy, >3% BWL over the first month
of palliative chemotherapy was predictive of unfavorable
survival outcomes [23]. A post hoc analysis of 3 phase III
studies of ramucirumab in mGC (RAINBOW, REGARD and
RAINFALL) also found that weight loss of >3% in the first
cycle of treatment (or early BWL) was a negative prognostic
factor for OS in patients treated in first- and second-line set-
tings [18]. However, such data are lacking in patients with
mGC/GEJC being treated in the third- and later-line settings.

Here, we report results from a retrospective, post hoc
analysis of the phase III TAGS trial, in which we examined
the association of early BWL with survival outcomes and

safety in patients with mGC/GEIJC treated with FTD/TPI or
placebo in the third- or later-line setting.

Methods
Patients and study design

The study design for the randomized, double-blind, placebo-
controlled, phase III TAGS study (NCT02500043) has been
reported previously [10]. Briefly, eligible patients (with
Eastern Cooperative Oncology Group performance status
[ECOG PS] of 0 or 1) had histologically confirmed, non-
resectable, metastatic gastric adenocarcinoma (including
adenocarcinoma of the gastroesophageal junction), had
received at least 2 previous chemotherapy regimens, and had
experienced radiological disease progression or were unable
to tolerate the most recent therapy. The study was conducted
at 110 academic hospitals in 17 countries. Patients were
randomized in a 2:1 ratio to receive either oral FTD/TPI
(35 mg/m* twice daily on days 1-5 and days 8—12 of each
28-day cycle) plus best supportive care (BSC) or placebo
plus BSC. Randomization was stratified by region (Japan vs
rest of the world), ECOG PS (0 vs 1), and prior ramucirumab
treatment (yes vs no). Treatment continued until disease pro-
gression, intolerance, or patient withdrawal, or completion
of the primary endpoint, whichever occurred first. The data
cutoff for this analysis was March 31, 2018.

TAGS was designed and conducted in accordance with
the Declaration of Helsinki and ethical principles of good
clinical practice and local regulations. All protocols and
amendments were approved by the institutional review
boards and ethics committees prior to study initiation. All
patients provided written informed consent prior to study
participation.

The primary endpoint of the study was OS. Key second-
ary endpoints were progression-free survival (PFS) and
safety and tolerability.

Study assessments

Tumor assessments by computer tomography of the chest
and abdomen were done within 28 days before cycle 1,
and every 8 weeks during study treatment and evaluated
by the investigator according to Response Evaluation Cri-
teria for Solid Tumors version 1.1 (RECIST vl1.1). Safety
was assessed throughout the study, and AEs were graded
according to National Cancer Institute’s Common Terminol-
ogy Criteria version 4.03. Weight was measured in the week
before the start of treatment, within 24 h of the first day of
each cycle starting with cycle 2, and at end of treatment and
safety follow-up visits.
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Early BWL subgroup analysis

This retrospective, post hoc analysis examined the effect of
BWL on survival and safety outcomes in patients from the
TAGS study. Patients with body weight data available at the
end of cycle 1 from the TAGS population were categorized
into early BWL subgroups (<3% or>3% BWL) based on
weight change from start of treatment until day 1 of cycle 2.
The 3% threshold was selected as a cutoff based on a previ-
ous analysis showing an association with negative survival
outcomes in patients with mGC [18, 23]. By definition, all
patients with available body weight data at the end of cycle
1 had received at least 1 dose of study drug. Efficacy and
safety were compared between BWL subgroups within each
treatment arm because there was an imbalance in the distri-
bution of patients between the treatment arms in the BWL
subgroups.

Statistical analyses

Statistical considerations for the overall study have been
previously reported. The analyses in BWL subgroups were
exploratory and not powered for formal hypothesis testing,
and therefore no p-values were reported for any compari-
sons between the subgroups. Baseline demographics, dis-
ease characteristics, and prior treatments were reported
descriptively. Safety was evaluated using descriptive statis-
tics within treatment and BWL subgroups. Kaplan—-Meier
estimates were used to calculate median OS or PFS within
BWL subgroups.

The effect of early BWL on OS was assessed by univari-
ate and multivariate analyses performed using Cox’s propor-
tional hazards model. For univariate analyses, weight loss
change at the end of cycle 1 (<3% vs>3% BWL) was used
as the only covariate. The multivariate analyses adjusted
for baseline prognostic factors identified in the original
intention-to-treat (ITT) analysis. These factors included
the stratification factors (region, ECOG status, prior ramu-
cirumab), age (<65 vs > 65 years), number of prior regimens
(£2 vs >3), number of metastatic sites (1-2 vs > 3), histol-
ogy subtype (intestinal vs diffused, mixed or unknown) and
HER?2 status at baseline (negative vs positive/not done) [10].
A test was conducted for interaction with treatment.

Results
Patient demographics and disposition

In the TAGS trial, a total of 507 patients were enrolled and
randomized (337 to FTD/TPI and 170 to placebo) between
February 24, 2016, and January 5, 2018 [10]. Among these
507 patients, body weight data were available for 451
patients (89%; 304/337, FTD/TPI; 147/170, placebo) at
the end of cycle 1 of treatment. The majority of patients
(319/451; 71%) had <3% BWL, of whom 224/319 (70%)
received FTD/TPI and 95/319 (30%) received placebo.
Overall, 132/451 patients (30%) experienced >3% BWL at
the end of cycle 1, of whom 80/132 (60%) received FTD/TPI
and 52/132 (39%) received placebo (Fig. 1). Because of this
imbalance in distribution of patients between the treatment
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Fig. 1 Patient disposition by BWL subgroup. AE adverse event, BWL body weight loss, FTD/TPI trifluridine/tipiracil
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arms (the placebo arm had a numerically higher proportion
of patients with>3% BWL than the FTD/TPI arm), data
were compared between BWL subgroups within each treat-
ment arm.

Patient baseline demographics, disease characteristics
and previous treatments were generally similar between
patients with <3% or >3% BWL (Table 1) with a few excep-
tions. Compared with patients with <3% BWL, a numeri-
cally higher percentage of patients with >3% BWL had an
ECOG PS of 1 (70% [93/132] vs 56% [179/319]), negative
HER-2 status (69% [91/132] vs 56% [179/319]) and >3 met-
astatic sites (64% [85/132] vs 50% [161/319]). In addition,
24% (32/132) of patients in the >3% BWL group had ascites
compared to 20% (64/319) in the < 3% BWL group.

The proportion of patients who discontinued FTD/TPI
for any reason was 92% (207/224) in the < 3% BWL sub-
group and 98% (78/80) in the >3% BWL subgroup. Among
patients receiving placebo, 97% (92/95) in the <3% BWL
subgroup and 100% (52/52) in the >3% BWL subgroup dis-
continued treatment (Fig. 1; Table S1). In both subgroups,
the most common reason for treatment discontinuation
was clinical or radiological progression, observed in 75%
(169/224) and 80% (64/80) of FTD/TPI-treated patients
with < 3% and >3% BWL, respectively, and 89% (85/95) and
90% (47/52) of placebo-treated patients with <3% and >3%
BWL, respectively.

Efficacy by BWL

In this trial, patients with a BWL of < 3% at the end of cycle
1 experienced longer median OS than patients with>3%
BWL, both in the pooled population and across treatment
arms (Figs. 2 and 3). In the pooled population and FTD/
TPI arms respectively, median OS was 6.3 and 6.5 months
in the <3% BWL group and 3.8 and 4.9 months in the > 3%
BWL group. The effect of early BWL on OS was most pro-
nounced in the placebo group in which patients with <3%
BWL had a median OS of 6.0 months compared with
2.5 months in those with >3% BWL.

These findings are supported by analyses from the uni-
variate Cox proportional hazards model, which indicated
a strong prognostic effect of early BWL on OS. The unad-
justed HR in the pooled ITT population for < 3% versus > 3%
BWL was 0.58 (95% CI, 0.46-0.73). Within the FTD/TPI
treatment arm and the placebo arms, the unadjusted HRs
were 0.75 and 0.32, respectively. Multivariate analyses were
consistent with univariate analyses and indicated that BWL
at the end of cycle 1 was both a prognostic (p <0.0001) and
predictive factor (interaction p =0.0003) for OS (Table 2).

Similar trends were observed with PFS (Figs. 2 and
4) and OS. Longer PFS values were observed in patients
with <3% BWL than in those with >3% BWL both in the
pooled population and across treatment arms. Similar to the

analysis of OS, patients in the placebo arm with >3% BWL
had the shortest median PFS (1.7 months) compared with
the other BWL subgroups (ranging from 1.9 to 2.1 months).

The 451 patients included in these efficacy analyses also
included patients with ascites. To eliminate patients for
whom weight variation could be impacted by ascites, OS
was analyzed after excluding patients with ascites. These
analyses showed similar results (median OS ranging from
6.4 to 7.1 months for patients with <3% BWL, and 2.7 to
4.6 months for patients with >3% BWL), as reported above.
Among patients without ascites, 26 patients experienced any
weight gain (3% or higher).

Comparisons of efficacy between the FTD/TPI and pla-
cebo treatment arms within the subgroups were confounded
by the imbalance of weight loss between arms: patients who
received placebo were more likely to have weight loss dur-
ing the first treatment cycle (odds ratio 0.55; 52/95) than
those who received FTD/TPI (odds ratio 0.36; 80/224). With
this caveat, the treatment effect size was markedly higher
in the >3% BWL subgroup (OS HR for FTD/TPI vs pla-
cebo was 0.40 [95% CI 0.26-0.60]; PFS HR was 0.36 [95%
CI 0.24-0.55]) in comparison with the total (non-selected)
population of 507 patients (OS HR for FTD/TPI vs pla-
cebo: 0.69 [95% CI, 0.56-0.85]; PFS HR: 0.57 [95% CI,
0.47-0.70]) [10].

Exposure and safety

An analysis of FTD/TPI exposure in the <3% and >3%
BWL subgroups showed a similar dose intensity of FTD/
TPI, but a slightly shorter mean duration of treatment in
patients with >3% BWL (11.7 weeks and median of 2 cycles
compared with 13.7 weeks and a median of 2.5 cycles in
patients with <3% BWL; Table S2). Among patients who
received placebo, mean duration of treatment was shorter
in patients with>3% BWL (4.9 weeks) than in patients
with <3% BWL (9.6 weeks).

Among patients who received FTD/TPI, the overall inci-
dences of AEs and grade >3 events, as well as treatment-
related AEs and grade >3 AEs were similar between the
2 BWL subgroups (Table 3). The frequencies of grade >3
hematologic AEs were mostly consistent across the sub-
groups among FTD/TPI-treated patients, except for anemia,
which was more frequent in the >3% BWL subgroup (28%
vs 17% in the <3% group).

Among patients receiving placebo, a trend toward higher
rates of grade >3 AEs, including treatment-related grade >3
AEs, was observed in patients with >3% BWL compared
to those with <3% BWL. Rates of grade >3 anemia were
numerically higher in placebo-treated patients with>3%
BWL than those with <3% BWL (13% vs 5%) and appeared
to be related to treatment (Table 3). While the frequency of
gastrointestinal AEs trended higher in patients with >3%
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Table 1 Baseline demographics,
disease characteristics, and prior
treatment of patients with <3%
or>3% BWL

@ Springer

Characteristic

Patients with<3% BWL Patients with>3% BWL

FTD/TPI Placebo
(n=224) (n=95)

FTD/TPI  Placebo
(n=280) (n=52)

Age
Median (range), years
Age category, n (%)
<65 years
> 65 years
Body mass index
Median (range), m/kg?
Sex, n (%)
Male
Female
Ethnicity, n (%)*
Caucasian/White
Asian
Other/not collected
Region, n (%)
Europe
Japan
USA
ECOG PS, n (%)
0
1
Primary cancer type, %
Gastric

Gastroesophageal junction

Both

Measurable disease, n (%)

Histology subtype, n (%)
Intestinal
Diffuse
Mixed
Unknown
Not available
HER?2 status, n (%)
Positive
Negative
Unavailable

Number of metastatic sites, n (%)

1-2
>3

Peritoneal metastases, n (%)
Previous gastrectomy, n (%)

Prior radiotherapy, n (%)

Number of prior regimens, n (%)

2
3
>4

Number of prior regimens for metastatic cancer, n (%)

1
2

64 (24-89) 64 (32-82)

117(52) 49 (52)
107 (48) 46 (48)
23 (15-38) 24 (14-36)

166 (74) 66 (69)
58(26) 2931

162 (72)  68(72)
34 (15) 16 (17)
28 (13) 11 (12)

181 (81) 76 (80)
31(14) 16 (17)
12 (5) 303

94 (42) 46 (48)
130 (58) 49 (52)

160 (71) 68 (72)
64 (29) 27 (28)
0 0

204 (91) 88 (93)

74 (33) 30 (32)
33 (15) 10 (11)

94 44
88 (39) 36 (38)
20(9) 15 (16)

48 (21) 18 (19)
125 (56) 54 (57)
50 (22) 23 (24)

110 (49) 48 (51)
114 (51) 47 (49)
56 (25) 27 (28)
105 (47) 39 (41)
42 (19) 14 (15)

86 (38) 3537
83 (37) 36 (38)
55(25) 24 (25)

REC)) LD
106 (47) 41 (43)

61 (27-82) 58 (39-76)

49 (61) 37 (71)
31 (39) 15 (29)
23 (15-35) 23 (15-41)

60 (75) 36 (69)
20 (25) 16 (31)

56 (70) 31 (60)
15 (19) 9(17)
9(11) 12 (23)

60 (75) 41 (79)
13 (16) 9(17)
70) 24)

21 (26) 18 (35)
59 (74) 34 (65)

56 (70) 35 (67)
24 (30) 15 (29)
0 2(4)

71 (89) 42 (81)

21 (26) 17 (33)
16 (20) 7(13)
3(4) 2(4)
30 (38) 23 (44)
10 (12) 3(6)

13 (16) 7(13)
56 (70) 35 (67)
11 (14) 10 (19)

30 (38) 17 33)
50 (62) 35 (67)
20 (25) 15 (29)
32 (40) 25 (48)
23 (29) 9(17)

30 (38) 23 (44)
30 (38) 14 (27)
20 (25) 15 (29)

405 12
31 (39) 28 (54)
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Table 1 (continued) Characteristic

Patients with<3% BWL Patients with>3% BWL

FTD/TPI  Placebo FTD/TPI  Placebo

n=224) (n=95) (n=280) (n=52)
3 71 (32) 37 (39) 32 (40) 15 (29)
>4 38 (17) 16 (17) 13 (16) 8 (15)

Prior systemic regimens for metastatic cancer, n (%)°

Fluoropyrimidines® 217 (97) 92 (97) 78 (98) 49 (94)
Platinum-containing compounds® 210 (94) 92 (97) 74 (92) 49 (94)
Taxanes® 200 (89) 79 (83) 76 (95) 45 (87)
Irinotecan® 126 (56) 58 (61) 41 (51) 26 (50)
HER2-inhibitors’ 41 (18) 16 (17) 12 (15) 6(12)
Immunotherapy (anti-PD1/PD-L1 agents) 19 (8) 2(2) 4(5) 2(4)
Other 59 (26) 22 (23) 11 (14) 12 (23)

ECOG PS eastern cooperative oncology group performance status, FTD/TPI trifluridine/tipiracil, HER2
human epidermal growth factor receptor 2, PDI programmed cell death protein 1, PD-LI programmed
death-ligand 1, SD standard deviation

PPatients may have identified as more than one race or ethnicity. "Patients could have received more than
one category of treatment; "Included 5-fluorouracil, capecitabine, doxifluridine, S-1, tegafur and tegafur/
uracil (UFT), and agents collected as 'other' and later re-mapped to ‘fluoropyrimidines’; ‘Included oxalipl-
atin, cisplatin, carboplatin and agents that collected as 'other' and later re-mapped to ‘platinum-containing
compounds’; Yncluded docetaxel, paclitaxel, nab-paclitaxel (abraxane), and agents that collected as 'other'
and later re-mapped to ‘taxanes’; “Included irinotecan and CPT-11, and agents that collected as 'other' and
later re-mapped to ‘irinotecan’; fIncluded trastuzumab, pertuzumab and T-DM1

<3% BWL 23% BWL
Median, Median,
n mo n mo Unadjusted HR (95% CI)
OS Pooled 319 6.3 132 3.8 —e—— 0.58 (0.46-0.73)
FTD/TPI arm 224 6.5 80 4.9 —e—1 0.75 (0.55-1.02)
Placebo arm 95 6.0 52 25 © 0.32 (0.21-0.49)
PFS Pooled 319 1.9 132 1.9 o 0.77 (0.62—0.96)
FTD/TPI arm 224 2.1 80 1.9 — o+—— 0.95 (0.71-1.25)
Placebo arm 95 1.9 52 1.7 —_———— 0.49 (0.34-0.72)
0.2 1.0 2.0
Favoring Favoring
<3% BWL 23% BWL

Fig.2 OS and PFS by BWL subgroup. Figure shows a forest plot of
OS and PFS HRs in the pooled patient population, FTD/TPI and pla-
cebo arms. BWL body weight loss, CI confidence interval, HR hazard

BWL, these variations were largely not attributed to treat-
ment. Similarly, general physical health deterioration and
hypoalbuminemia trended higher in the > 3% BWL subgroup
(21% and 12% of patients, respectively, compared with 2%
each in the <3% BWL subgroup); however, these events
were unrelated to treatment.

Across both treatment arms, patients with >3% BWL
experienced higher rates of decreased appetite (54%, FTD/

ratio, mo months, OS overall survival, PFS progression-free survival.
Median values and hazard ratios calculated using Kaplan—Meier esti-
mates

TPI; 42%, placebo) than those with <3% BWL (29%, FTD/
TPI; 26%, placebo).

Overall rates of serious AEs of any cause were higher
among patients in the >3% BWL subgroup than in
the < 3% BWL subgroup, with the largest difference noted
in patients treated with placebo (54% vs 24%; Table 3).
Most serious AEs were, however, not related to treatment:
across the <3% and > 3% subgroups, 9% and 12% in the
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Fig.3 OS in patients with <3% or>3% BWL. Kaplan—Meier plots of
OS by <3% or>3% BWL in a The pooled patient population, b FTD/
TPI arm and ¢ Placebo arm. Kaplan—-Meier estimates were used to
calculate OS, 95% CI being produced via the methodology of Brook-
meyer and Crowley. BWL body weight loss, CI confidence interval,
HR hazard ratio; OS overall survival

FTD/TPI arm, and 2% and 6% in the placebo arm, respec-
tively, experienced treatment-related serious AEs.

In both subgroups, AEs were managed by dosing modi-
fications (Table 3); the proportions of FTD/TPI-treated
patients who had dosing modifications due to AEs were
56% and 66% in the <3% and >3% subgroups, respec-
tively. The rates of permanent treatment discontinuations
due to AEs were highest among those with >3% BWL
receiving placebo (23%). In comparison, discontinu-
ation rates due to AEs were 7% among placebo-treated
patients with <3% BWL, and 9% and 10%, respectively,
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among FTD/TPI-treated patients with <3% and >3% BWL
(Table 3).

Discussion

The results of these analyses in TAGS indicated that>3%
BWL at the end of treatment cycle 1 was associated with
unfavorable survival outcomes in patients with mGC/GEJC
treated in the third- or later-line setting. The negative associ-
ation of early BWL with OS was observed in both FTD/TPI
and placebo treatment groups. Univariate analysis showed
that BWL was prognostic for OS, and multivariate analyses
confirmed BWL to be both a prognostic (p <0.0001) and
predictive factor (interaction p =0.0003) for OS. Similar
findings were noted for PFS outcomes. While safety out-
comes among FTD/TPI-treated patients did not appreciably
vary based on early BWL, placebo-treated patients with >3%
BWL experienced higher incidences of grade > 3 events and
treatment-related discontinuations than the other subgroups.

While mGC is associated with a poor prognosis [4], clini-
cal outcomes in the first-, second- and third-line settings
are improving as treatment options have expanded [6, 7,
10, 24-28]. This shift in the treatment landscape makes a
more detailed understanding of prognostic factors in such
settings a more relevant aspect to clinical decision-making.
The post hoc analysis of early weight loss in patients from
3 large, phase III randomized controlled trials of ramu-
cirumab (REGARD, RAINBOW and RAINFALL) showed
the importance of minimizing early weight loss in the first-
and second-line setting [18]. Data from a total of 1464
patients were included, with patients categorized by weight
loss of >3% or < 3% of body weight during the first cycle
of treatment. In that analysis, > 3% BWL within the first
3—4 weeks of systemic treatment had a consistent negative
prognostic effect on OS in patients with advanced gastric
or gastroesophageal junction adenocarcinoma. Our analysis
from the TAGS trial expands these findings to a popula-
tion of heavily pretreated patients, over 50% of whom had
received 3 or more prior treatments for mGC/GEJC. Prelimi-
nary analyses indicated that the exclusion of patients with
ascites did not affect these conclusions, indicating that the
weight gain or loss in cycle 1 was not due to water retention
or diuresis associated with ascites. These results are consist-
ent with prior data and indicate that a 3% BWL in the first
cycle of treatment serves as a robust prognostic factor for
survival in patients treated in the third- or later-line setting.

Given the importance of keeping patients well across lines
of therapy for mGC, safety and tolerability are relevant con-
siderations for individualized patient care. Although correla-
tions of OS and PFS with early BWL have been previously
studied [18, 23], the safety of systemic therapy has not been
evaluated in the context of BWL. In these analyses, early
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Table 2 Multivariate analysis of OS in patients with <3% or>3% BWL

Variable HR? (95% CI) p value® Interaction p val-
ue®
Treatment (FTD/TPI vs placebo) 0.66 (0.52-0.83) 0.0003 NA
Region (Japan vs rest of world) 0.93 0.94
ECOG performance status (0 vs 1) <0.0001 0.80
Prior ramucirumab (yes vs no) 0.93 0.54
Age (<65 vs > 65 years) 0.0002 0.20
Number of prior regimens (<2 vs>3) 0.053 0.53
Number of metastatic sites (1 —2 vs>3) 0.0021 0.87
Histology subtype (intestinal vs diffuse, mixed or unknown) 0.15 0.69
Baseline HER?2 status (negative vs positive or not done) 0.18 0.11
BWL at end of cycle 1 (<3% vs>3%) <0.0001 0.0003

BWL body weight loss. CI confidence interval. ECOG Eastern Cooperative Oncology Group. FTD/TPI trifluridine/tipiracil. HER2 human epi-
dermal growth factor 2. HR hazard ratio. NA not applicable. OS overall survival

#Derived using Cox regression that included all factors shown

"Derived using the Wald chi-square test

¢p value for interaction with treatment from the complete model plus 2-way interaction with BWL at the end of cycle 1
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Fig.4 PFS in patients with<3% or>3% BWL. Kaplan—Meier plots
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b FTD/TPI arm and ¢ Placebo arm. Kaplan—Meier estimates were
used to calculate PFS, 95% CI being produced via the methodology
of Brookmeyer and Crowley. BWL body weight loss, CI confidence
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BWL did not appear to correlate with increases in FTD/TPI-
related toxicity, although higher frequencies of decreased
appetite correlated with higher BWL, as may be expected.
However, placebo-treated patients with >3% BWL experi-
enced markedly higher toxicity, including higher frequen-
cies of grade >3 AEs and AE-related discontinuations than
those with <3% BWL. These increases in AE incidences
were not related to treatment, for the most part, and were
more likely a consequence of the worse prognosis in pla-
cebo-treated patients who experienced greater weight reduc-
tion. Together with the effect of early BWL on survival in
placebo-treated patients with BWL >3% (who had notably
shorter survival than those with BWL <3%), these data indi-
cate that early BWL had the most pronounced impact on
outcomes in the placebo group, both from an efficacy and a
toxicity perspective.

These results also imply that FTD/TPI treatment may help
mitigate both weight loss and the negative effects of weight
loss. Patients receiving FTD/TPI were less likely to experi-
ence weight loss during the first treatment cycle than those
receiving placebo. Among patients who experienced >3%
BWL, those receiving FTD/TPI stayed longer on treatment
than those receiving placebo (11.7 vs 4.9 weeks). Finally,
the treatment effect size was more pronounced in those
with>3% BWL (OS HR, 0.40 for FTD/TPI vs placebo in
the >3% BWL subgroup compared with an OS HR of 0.69
for FTD/TPI vs placebo among all patients). Although these
results must be interpreted with caution, given the imbal-
ances between the treatment arms, they nevertheless indicate
the potential benefits of FTD/TPI treatment even in patients
at risk for weight loss.

The detection of early BWL, even as low as 3%, could
also have implications for prognosis. Because the weight
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Table 3 AEs of any cause in patients with <3% or>3% BWL

n (%) Patients with <3% BWL Patients >3% BWL
FTD/TPI (n=224) Placebo (n=95) FTD/TPI (n=2380) Placebo (n=52)
Any grade Grade>3 Any grade Grade>3 Any grade Grade>3 Any grade Grade>3°
Summary of AEs
Any AE 217 (97) 173 (77)  85(89) 43 (45) 80 (100) 66 (82) 52 (100) 35 (67)
Treatment-related AEs 186 (83) 112 (50) 58 (61) 9(9) 68 (85) 47 (59) 30 (58) 12 (23)
Serious AEs 85 (38) 78 (35) 23 (24) 22 (23) 34 (42) 31(39) 28 (54) 26 (50)
Treatment-related serious AEs 21(9) 16 (7) 2(2) 2(2) 10 (12) 9(11) 3(6) 3(6)
AEs leading to treatment discontinuation 21 (9) 16 (7) 7(7) 5(0) 8 (10) 8 (10) 1121 9(17)
AEs leading to dose modification 126 (56) 91 (41) 14 (15) 11 (12) 53 (66) 43 (54) 17 (33) 12 (23)
Most common AEs (> 10% incidence in any subgroup)
Hematologic
Neutropenia® 128 (57) 80 (36) 7(7) 0 43 (54) 30 (38) 0 0
Anemia® 101 (45) 38 (17) 20 (21) 5(05) 40 (50) 22 (28) 9(17) 7 (13)
Leukopenia® 60 (27) 25 (11) 3(3) 0 14 (18) 4(5) 0 0
Thrombocytopenia? 40 (18) 6(3) 6 (6) 0 16 (20) 4(5) 1(2) 0
Gastrointestinal
Nausea 76 (34) 5(2) 28 (29) 3(3) 36 (45) 2(2) 21 (40) 2(4)
Diarrhea 53 (24) 4(2) 10 (11) 0 17 (21) 2(2) 13 (25) 24)
Vomiting 56 (25) 703) 16 (17) 0 17 (21) 1(1) 16 (31) 24)
Abdominal pain 37(17) 8(4) 17 (18) 7(7) 14 (18) 4(5) 12 (23) 6 (12)
Constipation 27 (12) 2(D) 17 (18) 3(3) 17 (21) 2(3) 13 (25) 24
Upper abdominal pain 15(7) 0 11(12) 1(1) 709 1(1) 4(8) 1(2)
Dysphagia 10 (4) 4(2) 3(3) 2(2) 8 (10) 1(1) 4(8) 1(2)
Ascites 94) 5(2) 7(7) 5(0) 6(8) 4(5) 8 (15) 5(10)
Other
Decreased appetite 65 (29) 12 (5) 25 (26) 5(0) 43 (54) 13 (16) 22 (42) 2(4)
Fatigue 61(27) 12 (5) 24 (25) 5() 21 (26) 6(8) 9(17) 4(8)
Asthenia 41 (18) 11(5) 22 (23) 7(7) 20 (25) 3(4) 14 (27) 3(6)
Blood alkaline phosphatase increased 22 (10) 6 (3) 909) 3(3) 8 (10) 34) 5(10) 24)
Back pain 15(7) 0 8(8) 2(2) 9(11) 2(2) 3 (6) 24)
Pyrexia 16 (7) 0 2(2) 0 8 (10) 0 3(6) 0
AST increased 15(7) 5() 6 (6) 0 6 (8) 0 6(12) 3(6)
Dyspnea 14 (6) 3(1) 8(8) 2(2) 8 (10) 2(2) 5(10) 2(4)
General physical health deterioration 14 (6) 13 (6) 2(2) 1(1) 709) 70) 11 (21) 10 (19)
Hypoalbuminemia 11(5) 1(<1) 2(2) 0 709) 1(1) 6 (12) 1(2)
Weight decreased 8(4) 0 2(2) 0 10 (12) 0 10 (19) 0
Peripheral edema 10 (4) 0 7(7) 1(1) 709) 0 5 (10) 0
Insomnia 703) 0 5(5) 0 4(5) 0 5(10) 0
Hyponatremia 3() 3(1) 2(2) 2(2) 2(2) 1(1) 5(10) 4(8)

AE adverse event. AST aspartate aminotransferase. BWL body weight loss. FTD/TPI trifluridine/tipiracil

*Neutropenia and/or decreased neutrophil count

® Anemia and/or decreased hemoglobin level

“Leukopenia and/or decreased white blood cell count

dThrombocytopenia and/or decreased platelet count

cutoff is low, it may present an opportunity for intervention
to regain BWL in subsequent cycles, with the potential to
improve outcomes in these patients. Unfortunately, analyses
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of weight gain/loss in subsequent cycles could not be car-
ried out for TAGS because of high treatment discontinuation
rates following cycle 2. However, such analyses are relevant
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for the future to examine whether interventions for early
BWL can impact survival in patients with mGC/GEJC.

It may be pertinent to examine if in converse, patients
with weight gain experience any additional benefit from
treatment. However, we were limited by extremely small
numbers of patients (< 6% of 451 patients) to analyze this
further in TAGS. A consideration for evaluating the impact
of weight gain is the importance of muscle gain and muscle
preservation. Sarcopenia, or decreased skeletal muscle mass,
has been associated with poor survival in patients with GC
and other cancers [25, 29-33]. In addition to baseline and
preoperative sarcopenia being predictive of poor prognosis
[30, 31], a retrospective study of 118 patients found that
muscle loss during chemotherapy, defined as a>10% reduc-
tion in skeletal muscle index, negatively affected survival in
patients with mGC [29]. Sarcopenia was not assessed in the
TAGS trial but understanding the impact of baseline sarco-
penia and muscle loss during treatment will provide further
insight into the relationship between BWL and treatment
outcomes.

Limitations

A strength of this analysis was the relatively large patient
population of the TAGS trial. One key limitation was the
exploratory post hoc nature of this analysis, which was not
powered to investigate differences in efficacy and safety
between the BWL subgroups. Imbalances in weight loss
between the treatment arms precluded comparisons between
treatment arms in this analysis. Imbalances in other base-
line characteristics, including ECOG PS between the BWL
subgroups may have had an impact on tolerability. Finally,
longitudinal weight data over subsequent cycles could not
be measured, because many patients, particularly those in
the placebo group, discontinued after the end of the first
cycle of treatment. The mechanisms underlying poor sur-
vival outcomes in patients with >3% BWL remain unclear,
and in this regard, an examination of the link between BWL
and inflammatory indices such as C-reactive protein or with
baseline neutrophil to lymphocyte ratio will be helpful for
future analyses [34].

Conclusions

In conclusion, this analysis showed that BWL at the end of
cycle 1 of treatment was associated with unfavorable sur-
vival outcomes in patients with mGC/GEJC in the TAGS
trial, regardless of FTD/TPI or placebo treatment. As
observed in earlier settings [17, 18, 21, 23], early BWL was

a strong negative prognostic marker for OS in the third- or
later-line setting for mGC/GEIJC.
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