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ABSTRACT

BACKGROUND: A trial with trifluridine/tipiracil (FTD/TPI) versus placebo in patients with heavily pretreated metastatic gastric cancer
showed that FTD/TPI is effective with manageable toxicity in these patients. However, real-world data on the effects of FTD/TPI in patients
with advanced gastric cancer (AGC) are limited.

METHODS: We retrospectively collected and analyzed the clinicopathological data of patients with AGC who received FTD/TPI monother-
apy at our institutions (Kobe City Medical Center General Hospital, Osaka Red Cross Hospital, Himeji Red Cross Hospital, and Kansai Medi-
cal University Hospital) between September 2019 and July 2021. Tumor responses were evaluated based on the Response Evaluation
Criteria in Solid Tumors, version 1.1. Overall survival (OS) and progression-free survival were estimated using the Kaplan-Meier method.

RESULTS: A total of 53 patients were included in the study. The median age was 70 (range, 37-85) years; 39 patients (74%) were men; the
numbers of patients with Eastern Cooperative Oncology Group performance status scores of 0, 1, and 2 were 10 (19%), 39 (74%), and 4 (8%),
respectively; and 27 patients (51%) had diffuse-type histology. A total of 29 patients (56%) had ascites. Prior nivolumab therapy was admin-
istered to 49 patients (92%). The response rate and disease control rate (DCR) were 2% and 35%, respectively. The median progression-free
survival was 2.4 months, and OS was 5.8 months. Patients with ascites exhibited significantly shorter OS (8.6 vs 4.7 months, P=.0291) than
those without ascites, and DCR (54% vs 18%, P=.0055) was significantly worse in patients with ascites. There was no significant difference
in the frequency of adverse events of grade 3 or higher between patients with and without ascites.

CONCLUSION: In a real-world setting, FTD/TPI has similar effectiveness as late-line chemotherapy for patients with AGC, including those

who previously had received nivolumab.
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Introduction

Gastric cancer is the third leading cause of cancer-related death
and the fifth most common malignancy diagnosed worldwide,!
and systemic chemotherapy is the standard treatment for unre-
sectable metastatic gastric cancer. The results of the nivolumab
plus chemotherapy versus placebo plus chemotherapy in
patients with human epidermal growth factor receptor 2-nega-
tive, untreated, unresectable advanced or recurrent gastric or
gastroesophageal junction cancer (ATTRACTION-4) and
first-line nivolumab plus chemotherapy versus chemotherapy
alone for advanced gastric, gastroesophageal junction, and

esophageal adenocarcinoma (CheckMate 649) trials led to the
development of a combination of chemotherapy and nivolumab
as the new standard regimen for first-line treatment of advanced
gastric cancer (AGC).>? In cases where third-line treatment is
possible, trifluridine/tipiracil (FTD/TPI)- or irinotecan
(CPT-11)-based regimens may be considered. FTD/TPI is an
oral therapy comprising the thymidine analogs trifluridine and
tipiracil, the latter preventing trifluridine degradation.* The
FTD/TPI versus placebo in patients with heavily pretreated
metastatic gastric cancer (TAGS) trial, which was a phase 3
study involving patients with AGC treated with two or more
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regimens, showed that compared with placebo, FTD/TPI
resulted in a significant increase in progression-free survival
(PFS) and overall survival (OS).> Currently, FTD/TPI is
approved in the United States, Europe, and Japan for patients
previously treated for AGC.

However, in actual clinical practice, many patients with
AGC exhibit severe conditions, such as ascites and poor gen-
eral condition, which are rare among those registered in clinical
trials. While the TAGS study comprises data on patients with
peritoneal dissemination, information on those with ascites or
performance status (PS) score 2 is absent. Furthermore, only
6% of patients received nivolumab before FTD/TPI adminis-
tration. Therefore, we retrospectively evaluated the effective-
ness and safety of FTD/TPI therapy in patients with AGC in
a real-world setting, including those who had previously
received nivolumab.

Methods
Patients

We reviewed the medical records of consecutive patients with
AGC who were treated with FTD/TPI between January 2019
and July 2021 at Kobe City Medical Center General Hospital,
Kansai Medical University Hospital, Himeji Red Cross
Hospital, and Osaka Red Cross Hospital, Japan. The inclusion
criteria were as follows: (1) unresectable gastric cancer, (2) his-
tologically proven gastric adenocarcinoma, (3) refractory or
intolerant to at least two prior regimens, and (4) at least one
evaluable lesion.

Treatment

The patients received oral FTD/TPI 35 mg/m” twice daily on
days 1 to 5 and days 8 to 12 of each 28-day treatment cycle
until the disease progressed or until the patient developed an
intolerance to the treatment.

Evaluation of ascites

We assessed the extent of ascites using computed tomographic
scans, based on which patients were categorized into the follow-
ing groups: massive (extending throughout the abdominal cav-
ity), moderate (neither mild nor massive), mild (localized at the
pelvic cavity or liver surface), or no ascites (ascites not detected).
Moderate and massive ascites were defined as high ascites bur-
den (HAB), whereas mild and no ascites were categorized as
low ascites burden (LAB), based on previous reports.®’

Response evaluation and statistical analysis

Tumor response was evaluated based on the Response
Evaluation Criteria in Solid Tumors, version 1.1. OS was

defined as the period from the date of initiation of FTD/TPI
treatment to death. Patients who were alive or whose data were

missing at the cutoff point were censored. PFS was defined as
the duration between the date of initiation of FTD/TPI treat-
ment and disease progression or death from any cause. Patients
for whom information regarding tumor progression was miss-
ing were censored. OS and PFS were estimated using the
Kaplan-Meier method. Cox proportional hazards models were
used to identify the risk factors associated with OS. Statistical
analyses were performed using the JMP software version 12
(SAS Institute Inc, Cary, NC, USA). Toxicity was assessed
using the Common Terminology Criteria for Adverse Events,
version 4.1.

Results

Between January 2019 and July 2021, 53 patients received
FTD/TPI after failures of at least two prior regimens. The
patients’ characteristics are shown in Table 1. The median age
was 70 (range, 37-85) years, and most patients were men (74%).
The numbers of patients with Eastern Cooperative Oncology
Group PS scores of 0, 1, and 2 were 10 (19%), 39 (74%), and 4
(8%), respectively. While 38 patients (72%) had peritoneal dis-
semination, 29 (56%) had ascites, of whom 14 (26%) were con-
sidered to have HAB. Most patients (94%-98%) had received
prior regimens containing 5-fluorouracil, platinum drugs, taxa-
nes, and ramucirumab. While 49 patients (92%) had previously
received nivolumab, 19 (36%) had undergone treatment with a

regimen of CPT-11.

Effectiveness

Measurable lesions were found in 52 patients. A partial
response was observed in 2% of patients, and 33% showed sta-
ble disease, resulting in a response rate (RR) of 2% and a dis-
ease control rate (DCR) of 35%. The median follow-up time
was 5.4 (range, 0.87-27.5) months for the censored patients.
The median PFS was 2.4months (95% confidence interval
[CI], 1.9-3.5), and the median OS was 5.8 months (95% CI,
4.7-7.9; Figure 1). The efficacy of treatment in patients with
ascites (RR, 0%; DCR, 18%; median PFS, 1.9 months [95%
CI, 1.6-2.5]; and OS, 4.7 months [95% CI, 3.7-6.1]) and that
of those without ascites (RR, 4%; DCR, 54%; median PFS,
3.7months [95% CI, 2.3-4.4]; and OS, 8.6 months [95% CI,
5.7-13.5]) are depicted in Figure 2A and B. There were signifi-
cant differences in PFS (P=.0092), OS (P=.0149), and DCR
(P=.0088) between patients with and without ascites.
Furthermore, OS (4.3 vs 7.4months, P=.0077) was signifi-
cantly worse in the HAB group than in the LAB group. PFS
(1.9 vs 2.7months, P=.0869; Figure 2C and D) and DCR
(21% vs 39%, P=.3286) were poorer in the HAB group than in
the LAB group, although the differences were not statistically
significant (Table 2). Only one patient each with ascites (5%)
and HAB (7%) demonstrated reduced ascites.

We performed univariate and multivariate analyses to inves-
tigate prognostic factors. Poor PS and ascites were found to be
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Table 1. Characteristics of the study participants.

ALL (N=53) WITH ASCITES (N=29) WITHOUT ASCITES (N=24) [
Sex (male) 39 (74%) 20 (69%) 19 (79%) .5350
Age (years), median (range) 70 (37-85) 67 (37-85) 71 (52-84) .0248
PS score .0577
0 10 (19%) 4 (14%) 6 (25%)
1 39 (74%) 21 (72%) 18 (75%)
2 4 (8%) 4 (14%) 0
Histology (diffuse type) 27 (51%) 21 (72%) 6 (33%) .0009
HER2 status (positive) 12 (23%) 3 (10%) 9 (38%) .0245
MSI status (high) 0 0 0
Prior gastrectomy 23 (43%) 14 (48%) 9 (38%) .5787
Metastases to more than 1 organ 42 (79%) 21 (72%) 21 (88%) .3078
Liver metastasis 18 (34%) 8 (28%) 10 (42%) .3841
Peritoneum dissemination 38 (72%) 27 (93%) 11 (46%) .0002
Ascites 29 (55%) 29 (100%) 0 -
High ascites burden 14 (26%) 14 (48%) 0 -
Number of prior regimens .8110
2 4 (8%) 3 (10%) 1 (4%)
3 27 (51%) 15 (52%) 12 (50%)
>3 22 (42%) 11 (38%) 11 (46%)
Prior regimens
5-FU 52 (98%) 28 (97%) 24 (100%) >.999
Platinum 50 (94%) 26 (90%) 24 (100%) .2424
Taxane 51 (96%) 28 (97%) 23 (96%) ~.099
CPT-11 19 (36%) 10 (34%) 9 (38%) >.999
Ramucirumab 50 (94%) 27 (93%) 23 (96%) >.999
Nivolumab 49 (92%) 26 (90%) 23 (96%) .6173

Abbreviations: CPT-11, irinotecan; 5-FU, 5-fluorouracil; HER2, human epidermal growth factor receptor 2; MSI, microsatellite instability; PS, performance status.

statistically significant factors for poor prognosis in multivari-
ate analyses (Table 3).

Safety

Adverse events that occurred among the study participants are
shown in Table 4. Major adverse events were neutropenia
(45%), anemia (25%), infection (11%), decreased platelet count
(6%), fatigue (6%), and anorexia (4%). The frequency of adverse
events of grade 3 or higher was not significantly different
between patients with and without ascites (P>.999). Similarly,

no significant difference was observed in this frequency
between the HAB and LAB groups (P=.3623).

Dose modification was warranted in 66% of patients (dose
reduction, 32%; dose delay, 60%). There was no significant dif-
ference in the frequency of dose reduction between patients
with and without ascites (31% vs 33%, P>.999) or between
the HAB and LAB groups (29% vs 33%, P>.999).

Treatment was terminated because of progressive disease in
52 patients, of whom 16 (31%) received subsequent therapy. Of
these, 7 patients (13%) received a CPT-11-based regimen, 3
(6%) nivolumab, 3 (6%) trastuzumab deruxtecan, 3 (6%) a
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Figure 1. Kaplan-Meier plots of (A) progression-free survival and (B) overall survival among study participants.
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Figure 2. Kaplan-Meier plots of (A) progression-free survival and (B) overall survival among study participants (the dotted line indicates the patient group
with ascites; the normal line indicates the patient group without ascites). Kaplan-Meier plots of (C) progression-free survival and (D) overall survival
among study participants (the dotted line indicates the patient group with HAB; the normal line indicates the patient group with LAB). HAB indicates high

ascites burden; LAB, low ascites burden.

paclitaxel-based regimen, 2 (4%) capecitabine plus trastu-
zumab, 1 (2%) capecitabine plus oxaliplatin plus trastuzumab,
and 1 (2%) S-1 plus oxaliplatin. There was no significant dif-
ference in the treatment transition rate between patients with
and without ascites (24% vs 39%, P=.3649), although it was

significantly lower in the HAB group than in the LAB group
(7% vs 39%, P=.0399).

Discussion

In this retrospective study, we used real-world data of patients
with AGC treated with FTD/TPI. We observed levels of effi-
cacy and safety that were similar to those demonstrated in the
TAGS trial, namely an RR of 4%, PFS of 2 months, and OS of
5.7months among patients undergoing third-line or later
chemotherapy. However, there were some differences between
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Table 2. Responses among patients with measurable lesions.

ALL (N=53) WITHASCITES (N=28)  WITHOUT ASCITES (N=24)  HAB (N=14) LAB (N=38)
CR 0 0 0 0 0
PR 1 0 1 0 1
SD 17 5 12 3 14
PD 34 23 6 11 23
RR (%) 2% 0% 4% 0% 3%
OR: NE (95% CI: NE) OR: NE (95% CI: NE)
P=.4615 P>.999
DCR (%) 41% 18% 50% 21% 39%

OR: 5.43 (95% Cl: 1.55-19.11)
P=.0088

OR: 2.39 (95% Cl: 0.57-10.02)
P=.3286

Abbreviations: Cl, confidence interval; CR, complete response; DCR, disease control rate (CR + PR + SD); HAB, high ascites burden; LAB, low ascites burden; NE, not
evaluated; OR, odds ratio; PD, progressive disease; PR, partial response; RR, response rate; SD, stable disease.

Table 3. Univariate and multivariate analyses of overall survival.

FACTOR

RR (95% Cl)

UNIVARIATE

MULTIVARIATE

RR (95% Cl)

PS score 1or2vs0 5.28 (2.01-18.08) .0003 5.70 (2.07-20.40) .0003
Ascites Yes vs no 1.84 (0.97-3.57) .0621 2.21 (1.01-4.89) .0462
Liver metastasis Yes vs no 0.86 (0.44-1.73) .661 0.90 (0.43-1.81) .7694
Histology Diffuse vs intestinal type 1.07 (0.57-2.02) .8368 0.59 (0.27-1.29) 1862

Abbreviations: RR, risk ratio; Cl, confidence interval; PS, performance status.

the results of our study and those of the TAGS trial. In the
TAGS trial, 63% of the patients received three or more prior
regimens, and 34% received ramucirumab. In our study, 92% of
the patients received three or more prior regimens, and 94%
received ramucirumab. In addition, even though 92% of
patients previously received nivolumab, 31% of patients
received subsequent systemic therapy after FTD/TPI failure.
In the TAGS trial, 25% of patients received subsequent sys-
temic therapy. Our study included a higher number of older
patients, patients with poorer PS, and patients who underwent
more pretreatments; all these factors reflect the situation in
clinical practice. Our study findings suggest that FTD/TPI is
an important regimen for the treatment of patients with AGC
who have received ramucirumab and nivolumab.

Immune checkpoint inhibitors (ICIs), such as nivolumab,
are among the most important drugs used to treat AGC. The
ATTRACTION-2 trial showed a significant clinical benefit in
patients with AGC who had previously received two or more
prior chemotherapy regimens.® In addition, nivolumab plus
chemotherapy significantly improved OS compared with
chemotherapy alone in the CheckMate 649 trial and has
become the standard first-line treatment.? Although FTD/
TPI in third-line or later chemotherapy becomes more

important when nivolumab is used as the first-line treatment,
the efficacy and safety of F'TD/TPI after administration of
IClIs were unclear. In the TAGS trial, only 7% of the patients
received ICIs before administration of FTD/TPI, whereas in
our study, 92% of the patients received ICIs before FTD/TPI
administration. The efficacy and safety exhibited in our study
were similar to those in the TAGS trial, which suggests that
FTD/TPI is one of the key drugs for the treatment of AGC
after the administration of ICIs.

A previous study reported that prior ICI administration
enhances the effectiveness of cytotoxic drugs in non-small cell
lung cancer.’ Few studies reported the efficacy of cytotoxic
chemotherapy in patients with AGC who previously had
received IClIs. In Japan, a large prospective observational study
(the REVIVE study,clinical trial registration UMIN000032182
[umin.ac.jp]) has been conducted.’ This study includes
patients with FTD/TPI administration and is awaiting
publication.

In our study, 60% of the patients experienced adverse events
of grade 3 or 4. This finding was similar compared with that of
the TAGS trial (56%). There was no significant difference in
the frequency of such adverse events between patients with
ascites and those without ascites or between the LAB and
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Table 4. Frequency of occurrence of adverse events among study participants.

WITH ASCITES (N=29) WITHOUT ASCITES (N=24)

ALL GRADE 3/4

ALL (N=53)
ALL GRADE 3/4

Fatigue 22 (42%) 3 (6%)

Anorexia 29 (55%) 2 (4%)

Nausea 13 (25%)

Vomiting 6 (11%)

Diarrhea 7 (13%)

Infection 7 (13%) 5 (11%)

Dysgeusia 1 (2%)

Mucositis 5 (9%)

Brain infarction 1 (2%) 1 (2%)

Febrile neutropenia 1 (2%) 1 (2%)

Hyperkalemia 1(2%) 1(2%)

Neutropenia 28 (53%) 24 (45%)

Anemia 31 (58%) 13 (25%)

Decreased platelet count 9 (17%) 3 (6%)

HAB groups. Dose reduction and dose delay were required in
32% and 60% of patients, respectively, which were higher fre-
quencies than those in the TAGS trial (11% and 47%, respec-
tively). Our study showed almost the same safety profile as the
TAGS trial, but the dose modification tended to be higher.
This result suggests that FTD/TPI is tolerable in clinical prac-
tice; however, attention should be paid to dose modification.

Considering the results of a phase 3 trial of FTD/TPI in
patients with colorectal cancer (CRC),512 dose modification
of FTD/TPI was observed more frequently in patients with
AGC than in patients with CRC. In addition, compared with
a Japanese multicenter observational study of patients with
CRC, our study showed that severe adverse events of F'TD/
TPI tended to be more frequent in patients with AGC.13 Thus,
compared with patients with CRC, those with AGC treated
using FTD/TPI require careful management. It has been sug-
gested that biweekly administration of FTD/TPI may reduce
toxicity in patients with CRC compared with normal dosages
of FTD/TPI'; a similar investigation related to AGC is
awaited.

Peritoneal dissemination is common in patients with AGC,
approximately 40% of whom exhibit ascites as a clinical symp-
tom.'>1¢ To the best of our knowledge, this study is the first to
investigate the effectiveness of FTD/TPI in AGC patients
with ascites. We found significant differences in OS and DCR
between patients with and without ascites. In addition, OS was
significantly shorter in patients with HAB. There was no sig-
nificant difference in the frequency of adverse events of grade
3 or higher between patients with and without ascites.

GRADE 3/4

11 (38%) 2 (7%) 11 (53%) 1(5%)
17 (59%) 2 (7%) 12 (50%)
9 (31%) 4 (17%)
4 (14%) 2 (8%)
3 (10%) 4 (17%)
3 (10%) 2 (7%) 4 (17%) 3 (13%)

1 (4%)
2 (7%) 3 (13%)
1 (3%) 1(3%)
1 (3%) 1(3%)
1 (3%) 1(3%)
10 (36%) 8 (28%) 18 (75%) 16 (67%)
17 (64%) 6 (24%) 14 (58%) 7 (29%)
4 (14%) 1(3%) 5 (21%) 2 (8%)

Therefore, FTD/TPI may be well tolerated, although its effect
is inadequate in patients with AGC and ascites.

Kawazoe et al'’ reported that in patients with AGC previously
treated with second- to fourth-line chemotherapy, FTD/TPI plus
ramucirumab showed promising efficacy (RR, 16%; DCR, 77%;
PES, 5.3 months). Increased levels of vascular endothelial growth
factor receptor 2 ligand in patients with ascites may be associated
with poor prognosis, and FTD/TPI plus ramucirumab may be
effective in treating AGC patients with ascites.’® However, data
related to the efficacy and safety of this treatment are not available.
Kawazoe et al also reported that the prior use of ICIs enhanced
the efficacy of FTD/TPI plus ramucirumab. There are no data on
the correlation between the effectiveness of F'TD/TPI and prior
use of ICIs. In our study, 92% of patients received prior nivolumab,
and it was difficult to determine whether prior nivolumab use
affected the efficacy of FTD/TPI treatment.

To the best of our knowledge, this is the first study to evalu-
ate the effectiveness and safety of FTD/TPI therapy in patients
with AGC in a real-world setting. However, this study has cer-
tain limitations. This was a retrospective analysis with small
sample size. Therefore, a prospective multicenter study involv-
ing more patients with AGC should be conducted to clarify the
effectiveness and safety of FTD/TPI in this population.

Conclusions

Our results indicate that FTD/TPI has modest effectiveness
and tolerable toxicity in patients with AGC in a real-world set-
ting. Although 92% of patients had received nivolumab as a
prior treatment, our study results suggest that FTD/TPI is as
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effective and tolerable as in the TAGS study. However, consid-
ering that the effectiveness of this treatment is inadequate, fur-
ther research focusing on improving its efficacy, such as
combination therapy, is needed.
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