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Purpose: Fewer treatment options are available for refractory metastatic colorectal cancer
(mCRC). In early trials, S-1 monotherapy was effective for mCRC patients after chemotherapy
failure and its combination with oral leucovorin therapy offers promising results in untreated
mCRC. Hence, we conduct a Phase 11 trial to assess the efficacy of S-1 plus oral leucovorin (SL)
in refractory mCRC that progressed after multiple prior standard therapies.

Methods: In this open-label, single-arm study, we enrolled the refractory mCRC patients
who received fluoropyrimidine, oxaliplatin, and irinotecan treatment and at least one targeted
therapy previously. The doses of SL were 40—-60 and 30 mg twice daily separately. They were
administered for 7 days in a 2-week cycle. Treatment was continued until disease progression.
Results: Of the 41 enrolled patients, 36 patients were evaluable with 61.1% disease control rate.
The median progression-free survival and overall survival were 2.55 and 7.63 months, respectively.
Regression change in tumor size stayed 10%—20% in five patients (13.9%) through 18 weeks after
treatment, and two patients continued free from tumor progression at 30 and 42 weeks. Compared
with moderate heavily pretreated mCRC patient subgroup (<4 prior regimens), the severe heavily
pretreated subgroup (=5 prior regimens) showed similar disease control rate and survival benefit.
Grade 3 or higher toxicities were documented only in 11 patients (26.8%).

Conclusion: SL shows potential as a salvage regimen in refractory mCRC patients especially
in the severe heavily pretreated setting and is well tolerated in these patients.

Keywords: refractory metastatic colorectal cancer, S-1, oral leucovorin, Phase II, survival
and safety

Introduction
Colorectal cancer (CRC) remains one of the most common types of cancer and leading
causes of cancer death worldwide. Indeed, despite improvements in diagnostic and
treatment modalities, more than 1 million people develop CRC each year, with over
600,000 patients dying of the disease annually. It is the most prevalent form of cancer
among Taiwanese, topping the list of the most common cancers in Taiwan since 2006.

About 50-60% of patients diagnosed with CRC develop metastatic CRC (mCRC),
and 80-90% of these patients have unresectable metastatic disease, which has been
the major cause of death in this population. In the past decades, major advances in
systemic therapy (including chemotherapy and biological therapy) for mCRC have
allowed these patients to survive for >2 years.!

Three types of cytotoxic drugs for the treatment of mCRC included fluoropy-
rimidines (eg, 5-fluorouracil [5-FU] and capecitabine), oxaliplatin, and irinotecan.
A study of 6,286 patients from nine trials evaluated the benefits and risks associated

submit your manuscript
Dove

http:

Cancer Management and Research 2018:10 6061-6070 6061
© 2018 Hsu et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.

TACM php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://www.dovepress.com/permissions.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://www.linkedin.com/company/dove-medical-press
https://twitter.com/dovepress
https://www.youtube.com/user/dovepress

Hsu et al

Dove

with intensive first-line mCRC treatment with these cytotoxic
drugs, and the result showed that these treatments have simi-
lar therapeutic efficacy for patients.>'>2 More recently, new
therapeutic approaches called targeted therapies were added
to the chemotherapies based on the information described
earlier. Anti-vascular endothelial growth factor (VEGF)
agent, bevacizumab, and anti-EGFR agents, cetuximab and
panitumumab, are administered in combination with chemo-
therapy regimen for mCRC."

Currently, no standard treatment exists for patients with
mCRC who have progressed after treatment with 5-FU, oxali-
platin, irinotecan, anti-EGFR/VEGF agents, and regorafenib.
The efficacy and safety of further treatment in heavily treated
patients with mCRC should be investigated.

From previous studies,'*'” S-1, an oral fluoropyrimidine
combining tegafur with the two such as modulators gimeracil
and oteracil, demonstrates good efficacy with manageable
toxicities as monotherapy as well as combination therapy in
mCRC patients who were previously treated with chemo-
therapy. For S-1 monotherapy, the objective response rate
(ORR) was approximately 15%, disease control rate (DCR)
was above 40%, and time to tumor progression (TTP) was
about 2-3 months.!*!> For S-1 combination therapy with
irinotecan or irinotecan plus oxaliplatin, the ORR was above
20%, DCR was above 50%, and progression-free survival
(PES) varied from 2.6 to 5.8 months for mCRC patients
previously treated with chemotherapy.'®!

One of the components of S-1, tegafur, is a prodrug of
5-FU. 5-FU is usually administered with leucovorin (LV)
in mCRC, which can enhance the therapeutic and toxic
effects of 5-FU."® The combination of S-1 and LV (SL)
is known to potentiate the antitumor activity of CRC in
preclinical studies.!” Through the mechanism of calcium
folinate amplifying the efficacy of 5-FU in patients with
mCRC, we expect that the addition of calcium folinate will
enhance the efficacy of S-1. Comparison between two early
Phase II trials in untreated mCRC showed that SL (same as
calcium folinate) demonstrated better clinical benefit than
S-1 monotherapy.?®*' In a Phase II trial of SL in patients
with previously untreated mCRC, S-1 was given orally twice
daily for 2 consecutive weeks at a daily dose of 80—120 mg,
followed by a 2-week rest period, within a 4-week cycle.
LV was given orally twice a day at a daily dose of 50 mg,
simultaneously with S-1.2° Of the 56 patients, 32 (57%)
patients had partial response (PR). The median TTP was
6.7 months (95% CI, 5.4-7.9), and the median OS was
24.3 months. However, 32% patients had grade 3 diarrhea®
that might not be tolerated in salvage setting.

Thus, we conducted a Phase II trial to assess the efficacy
and safety of SL as a salvage therapy in refractory mCRC
patients who failed both chemotherapy and anti-EGFR/
VEGF agents. We also modified the regimen from 14 days
dosing in a 28-day cycle to 7 days dosing in a 14-day cycle
intending to limit the toxicity while maintaining the same
monthly dose for efficacy.

Methods

Study design

This Phase II open-label, single-arm study was to determine
the DCR of combination of SL in heavily pretreated mCRC
patients. Patients aged 20 years or older were enrolled in the
study. The eligibility criteria were as follows: metastatic or
unresectable colorectal cancer, histologically proven adeno-
carcinoma with the presence of at least one measurable tumor
lesion, previously treated with fluoropyrimidine, oxaliplatin,
and irinotecan, and targeted therapy with bevacizumab and
cetuximab in case of KRAS wild type, Eastern Cooperative
Oncology Group (ECOG) performance status of 02, and
adequate organ functions. Patients with the presence of brain
metastasis, the life expectancy of less than 12 weeks, and
other malignancies were excluded. This study was conducted
in accordance with the Declaration of Helsinki and the Inter-
national Conference on Harmonization guidelines for Good
Clinical Practice. The clinical study protocol was approved
by the institutional review board of Chang Gung Memorial
Hospital (IRB 100-4279B). Details of the TTYTG1307
study design have been registered via ClinicalTrials.gov with
the identifier NCT03517618. All patients provided written
informed consent prior to study participation.

The primary objective is to determine DCR, the sum of
complete response (CR) + PR + stable disease (SD), of SL
in patients with heavily pretreated mCRC. The secondary
objectives include determining ORR, PFS, TTP, overall
survival (OS), and safety profile.

Patients were categorized into intend-to-treat (ITT),
per-protocol (PP), and safety population according to the fol-
lowing definitions: ITT was defined as all registered subjects
who received at least one dose of study treatment without
major protocol violations, such as noncompliance with the
eligibility criteria, or other major violations (defined prior
to data lock) during the study. PP population was defined as
the subset of the ITT population and subjects who complete
2 cycles of study treatment and obtain first scheduled tumor
assessment post-treatment at least. The subject with con-
firmed early disease progression would be included in PP
population. PP population has evaluable patients.
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Tumor response was evaluated according to the Response
Evaluation Criteria Solid Tumors (RECIST) version 1.1. CT
scan was performed within 28 days prior to treatment, and
then, every 6 weeks from the start of treatment or performed
for the recurrence developed during the study (including
clinical suspicion). The allowable window for scheduling
imaging studies was + 1 week. Analysis for the DCR and
other secondary endpoints was conducted on both the ITT
and PP populations.

TTP was measured from the start date of study treatment
to the date of disease progression. PFS was calculated from
the start date of study treatment until objective disease pro-
gression or death due to any cause. OS was measured from
the start date of study treatment to the date of death. TTP,
PFS, and OS were evaluated by Kaplan—-Meier method, and
the analysis was carried out in descriptive statistics, presented
by point estimate and 95% CI for the efficacy variable. Basic
demographic data were summarized as n (%) for categorical
variables and median with range for continuous variables. All
statistical tests were two sided, and P<0.05 was considered
statistically significant.

Hematology and biochemistry assessments were per-
formed within 14 days before registration and at each clinical
visit. The incidence and percentage of patients with at least
one occurrence of a preferred term were included, according
to the most severe National Cancer Institute-Common Termi-
nology Criteria for Adverse Events (NCI-CTCAE) version
4.0 grade. Laboratorial toxicity was presented according to
their worse NCI-CTCAE grade by cycle.

Treatment

Patients enrolled in the study were treated with S-1 (Taiho
Pharmaceutical Company Ltd., Tokyo, Japan) in combina-
tion with calcium folinate (TTY Biopharm Company Ltd.).
Patients received S-1 orally twice daily at a dose accord-
ing to the body surface area (BSA) ( <1.25 m?, 80 mg/
day; >1.25 to <1.5 m?, 100 mg/day; >1.5 m?, 120 mg/day)
and LV orally twice daily at 30 mg/day on days 1-7 of a
14-day cycle. Treatment was repeated every 2 weeks and
administered until disease progression, intolerable toxicity,
or consent withdrawal. The dose was reduced to one or two
levels; each level has the reduction of 20 mg of S-1 per day.
In brief, patients with the initial dose of 120 mg/day have the
reduction level (one level) of 100 mg/day and the reduction
level (two levels) of 80 mg/day. In patients with grade 3 or
greater hematological and nonhematological toxicity for the
first time, the dose of S-1 was reduced by one level (20 mg/
day). In the patients with grade 3 or greater hematological

and nonhematological toxicity for the second time, the dose
of S-1 was reduced by two levels (40 mg/day). Patients who
require more than two dose reduction level were rejected from
the study. If the patient has not recovered after a 2-week delay,
consideration should be given to discontinuing therapy. No
dose modification for calcium folinate was required unless
S-1 was discontinued, and then, calcium folinate should be
discontinued as well.

Dose modification after the first treatment was made
based on the worst toxicity degree graded by the common
terminology criteria for adverse events of cancer therapy
evaluation program of NCI-CTCAE version 4.0. For those
toxicities considered by the investigator to be unlikely to
become serious or life threatening and that do not result in
a delay or interruption of therapy (eg, alopecia and altered
taste), treatment was continued at the same dose without
reduction or interruption. No dose reductions or interrup-
tions were required for anemia as this can be satisfactorily
controlled by transfusions.

Before the start of subsequent cycles of therapy, patient
should meet all the starting criteria described below, oth-
erwise the treatment should be delayed until recover to the
same criteria within 2 weeks. The starting criteria for starting
subsequent cycle are hemoglobin greater or equal to 9 g/dL,
absolute neutrophil greater or equal to 1,500/mm?, platelet
count greater or equal 100,000/mm?, total bilirubin greater
or equal to two times upper limit of normal (ULN), aspartate
transaminase (AST)/alanine transaminase (ALT) greater
or equal to three times ULN or return to baseline, diarrhea
and stomatitis greater or equal to grade 1, skin rash greater
or equal to grade 3, and other nonhematological toxicities
greater or equal to grade 1 or return to baseline.

Results

Patients’ characteristics

Between August 2014 and December 2014, 41 heavily pre-
treated metastatic colorectal patients were enrolled from four
branches of Chang-Gung Memorial Hospital in Taiwan. As
of the last date of follow-up on September 10, 2015, four
patients were withdrawn from the study prematurely, leaving
36 patients in PP population with 41 patients in ITT. Base-
line characteristics are summarized in Table 1. The median
age was 62 years (range 40—87 years). Twenty-six patients
were male and 15 patients were female. Most patients had
ECOG 0 or 1 (39, 95.1%). The most common site of meta-
static was liver in 31 patients (75.6%), KRAS wild type and
mutations were presented in 22 patients (53.7%) and 19
patients (46.3%), respectively, and 20 (48.8%) patients had
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Table | Baseline patient characteristics (N = 41)

Table 2 Tumor response and dosing parameters (evaluable, N

Abbreviation: ECOG, Eastern Cooperative Oncology Group.

been treated >5 lines of chemotherapy. Of the 41 enrolled
patients, five patients were early withdrawn from study
and received study medications less than 2 weeks. Among
the early withdrawn subjects, three of them refused study
medication due to adverse events (mucositis, vomiting, and
abdominal distention, respectively), one subject withdrew
under investigator’s discretion due to ileus, and one subject
withdrew due to rapid progression of disease.

Efficacy results

Treatment results on efficacy data are shown in Table 2 and
Figure 1. The DCR of SL is 61.1% (95% CI, 43.5-76.9). Of
the 41 enrolled patients, five patients were not evaluable,
and of the 36 evaluable patients (PP population), 22 patients
(61.1%) had SD. No patient had PR or CR. The median PFS
was 2.55 months (95% CI, 1.37-2.83), and the median OS
was 7.63 months (95% CI, 6.17-9.07) in evaluable patients
(PP). In ITT, the median PFS was 2.50 months (95% CI,

Characteristics | n (%) =36)

Age (years) Parameters | n (%) | P-value
Mean *+ SD 63.4+10.4 Best response

Median (minimum—maximum) 62 (40-87) CR or PR 0 (0.0%)

Gender sD 22 (61.1%)

Male 26 (63.4%) PD 14 (38.9%)

Female 15 (36.6%) NE 0 (0.0%)

ECOG performance status DCR (%) ol 1%

0 19 (46'3:/’) 95% ClI 43.5-76.9

! 20 (480'8@ DCR by KRAS mutation status

:’Ietastatic sites 07 KRAS mutant (n=17) :;::f (: :;:;) 074
Liver 31 (75.6%) Ezﬁsbv;lllii?slpc:' fanriol:) )treatments = ) .
Lung 20 (48.8%) <4 lines (n=18) 61.1% (11/18)

Lymph node 4 (9.8%) — -

Ovary | (2.4%) 25 lines (n=18) 61.1% (11/18) 1.000
Others 13 31.7%) Median PFS (months) 2.55

KRAS mutation 95% ClI 1.37-2.83

Yes 19 (46.3%) Median OS (months) 7.63

No 22 (53.7%) 95% Cl 6.17-9.07

Lines of prior anticancer therapies Number of TS-1 cycles received

Range (minimum—maximum) 4 (2-9) Median (IQR) 5.5 (3-7)

) 3 (7.3%) Range (minimum—maximum) 1-21

3 10 (24.4%) Sum of total cycles 211

>4 28 (68.3%) Dose intensity (% of planned dose)

Prior systemic anticancer agents Mean + SD 90.1£13.2
Fluoropyrimidines 41 (100%) Median (IQR) 99.5 (81.7, 100)

Irinotecan 41 (100%) Subsequent therapy after TS-1/LV

Oxaliplatin 41 (100%) Chemotherapy 20 (61.0%)

Bevacizumab 41 (100%) Regorafenib 3 (10.0%)

Anti-EGFR monoclonal antibody 22 (53.7%) Investigational product 1 (2.4%)

Regorafenib I (2.4%) Abbreviations: CR, complete response; DCR, disease control rate; LV, leucovorin;

NE, not evaluable; OS, overall survival; PD, progressive disease; PR, partial response;
PFS, progression-free survival; SD, stable disease.

1.37-2.83) and the median OS was 7.63 months (95% CI,
5.80-9.07) (Figure S1). DCR of SL in KRAS mutant or wild
type is similar in both (ITT and PP populations (P=0.742,
data not shown). Percentage of change in target lesion size
stayed below 20 compared to baseline in five patients (5/36,
13.9%) through 18 weeks after treatment, with two patients
continued free from tumor progression at 30 and 42 weeks
after the treatment (Figure 2). Compared with moderate
heavily pretreated mCRC patient subgroup (number of prior
regimens <4, n=18), the severe heavily pretreated subgroup
(number of prior regimens =5, n=18) could have well DCR
and survival benefit (DCR: =5 lines group vs <4 lines group
=61.1 vs 61.1%, P=1.000; PFS: =5 lines group vs <4 lines
group =2.48 vs 2.62 months, P=0.532; OS: =5 lines group
vs <4 lines group =7.6 vs 8.2 months, P=0.622). PFS and
OS of SL between patient subgroups with positive KRAS
mutation and negative KRAS mutation are also similar
(Figure 3).
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Figure | Kaplan-Meier survival curve for PFS (A) and OS (B) in the PP population
(n=36).

Notes: The median PFS was 2.55 months (95% Cl, 1.37-2.83). The median OS was
7.63 months (95% Cl, 6.17-9.07).

Abbreviations: OS, overall survival; PFS, progression-free survival; PP, per-pro-
tocol.

Dose reduction and intensity

For PP population, the total number of treatment cycles
administered was 211 and the median number of cycles
administered was 5.5 (range 1-21, IQR 3-7). The relative
dose intensity to the planned dose was 90.1% for SL. Dose
reduction was required in seven patients (17%). The most
common causes of dose reduction were grade 3 mucositis.
Currently, all patients discontinued treatment: 35 (97%)
patients because of disease progression and one (3%) patient
because of consent withdrawal. Twenty-four patients received
subsequent treatment after the study, including three patients
receiving regorafenib, 20 patients receiving chemotherapy,
and one patient receiving a new investigational drug (Table 2).

Safety results
Adverse effect data are summarized in Table 3. Nonhema-
tological toxicities were more common than hematological

toxicities. The most common nonhematological toxicities
of any grade were stomatitis (46.3%), skin hyperpigmenta-
tion (46.3%), diarrhea (36.6%), anorexia (34.2%), nausea
(29.3%), hand—foot syndrome (26.8%), fatigue (24.4%), and
vomiting (22.0%). Only one patient with grade 4 mucositis
was observed. Grade 3 toxicities were documented in nine
patients (24.3%). Incidence of most frequent grade 3/4 tox-
icities was stomatitis/mucositis (14.6%), bilirubin increased
(4.9%) and AST increased, anorexia, nausea, vomiting,
fatigue, and hand—foot syndrome each with (2.4%). No grade
3/4 diarrhea or hematological toxicities were observed.

Discussion

Although the present chemotherapy (including 5-FU with
irinotecan and oxaliplatin) and targeted therapy (cetuximab
and bevacizumab) have proven effective in the treatment of
mCRC as first-line and second-line treatments, few reports
of salvage therapy provided satisfactory results in heavily
treated patients. Oral agents could be a promising alterna-
tive with regard to these patients’ general condition and
quality of life. The present study first demonstrated that SL
has significant clinical activity, yielding 61.1% of DCR in
refractory mCRC patients. Even in the severe heavily treated
mCRC patients (=5 lines of prior therapy), the regimen also
resulted in 61.1% (22/36) of DCR. This trial also achieved
a favorable median OS of 7.63 months.

Fewer drugs (including regorafenib and TAS-102) had
been proved efficacy in the setting of refractory mCRC and
potent new anti-cancer agents/new combination therapy
have been developed in recent years.?*?* In a Phase III
study, the DCR of regorafenib group was 51%, with slightly
improved OS with regorafenib than with placebo (median
OS 8.8 months [95% CI, 7.3-9.8] in the regorafenib group
vs 6.3 months [95% CI, 4.8-7.6] in the placebo group).
In the Phase III randomized pivotal study of TAS-102, the
median OS improved was 7.1 months with TAS-102, with a
significantly lowered HR for death in the TAS-102 group vs
the placebo group at 0.68 (95% CI, 0.58-0.81; P<0.001).%*
Disease control (CR + PR + SD) was achieved at 44% in the
TAS group vs only 16% in the placebo group.** Evidence is
growing for the feasibility of anti-EGFR antibody rechallenge
in patients with baseline KRAS wild-type mCRC whose
disease progresses on first-line anti-EGFR therapy plus
chemotherapy.?® Santini et al*® reported that 39 patients with
KRAS wild-type mCRC were rechallenged with cetuximab
plus irinotecan after a median treatment break at 6 months
and showed that astonishing results with cetuximab plus
irinotecan rechallenge at 53.8% ORR. Overall, DCR was
further taken up to 89.7% (CR + PR + SD). The median PFS
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Figure 2 (A) Waterfall plots of best overall percentage of change from baseline in sum of target lesion diameters. (B) Spider plots of percentage of change in sum of target

lesion diameters by subject.

Note: Evaluation was assessed by the site investigators (evaluable patients only, n=36).

Abbreviations: PD, progressive disease; SD, stable disease.

was achieved at 6.6 months. In a recent prospective study
(the CRICKET study), 27 patients with mCRC were treated
with cetuximab plus FOLFIRI or FOLFOXIRI in the first
line followed by bevacizumab plus oxaliplatin-based che-
motherapy in the second line and cetuximab plus irinotecan
rechallenge in the third line. The third-line ORR was 23%,
with 54% of patients having disease control.?”” Thus, from
these studies, rechallenge with anti-EGFR antibody therapy
had more DCR and was well tolerated. Compared with these
two drugs (regorafenib and TAS-102), our study showed that
SL had similar PFS and OS in refractory mCRC patients.
The clinical efficacy of 5-FU against malignancies is well
known to be potentiated by adding calcium folinate (LV).

As compared with 5-FU alone, the response rates and OS in
patients with advanced CRC are improved when combined
5-FU with calcium folinate as shown in a meta-analysis con-
sisting of >3,000 patients’ clinical data.'® Likewise, combina-
tions of oral fluoropyrimidine-based regimen (UFT) and LV
have been shown to be as effective as intravenous infusion
of 5-FU with LV, with favorable safety profile against previ-
ously untreated mCRC,*? as well as in adjuvant setting in
patients with curatively resected stage II/III colon cancer.*
The addition of LV enhanced the antitumor activity of S-1 by
TS inhibition. In a 4-week cycle, compared with S-1 mono-
therapy for previously untreated mCRC, SL combination
therapy demonstrated an improvement in ORR from 35%
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Table 3 Treatment-related adverse events (N=41)

Adverse event terms Total G3 G4
n % n % n | %
Any of the following 37 |90.24 Il 12683 |1 |244
Skin hyperpigmentation 19 | 46.34
Mucositis/stomatitis 19 | 46.34 5 12.2 I | 244
Diarrhea 15 | 36.59
Anorexia 14 | 34.15 | 2.44
Nausea 12 |29.27 | 2.44
Hand—foot syndrome Il |26.83 | 2.44
Fatigue 10 | 24.39 | 2.44
Vomiting 9 21.95 | 2.44
Maculo-papular rash 8 19.51
Body weight loss 8 19.51
Dyspnea 7 17.07
Abdomen discomfort/ 7 17.07 | 244
distension
Anemia 6 14.63
Bilirubin increased 6 14.63 2 4.88
Edema 6 14.63
Pain — abdomen 6 14.63 | 2.44
Pain — back 6 14.63 | 2.44
Pruritus 5 12.2
Constipation 5 12.2
Pain — chest 5 12.2
Fever 5 12.2
AST increased 4 9.76 | 2.44
Creatinine increased 4 9.76

Abbreviation: AST, aspartate transaminase.

to 57% and an improvement in time to progression from 5.3
to 6.7 months. 22!

The use of SL has been well studied in chemo-naive
mCRC patients. Li et al’! recently published the results of a
single-arm Phase II study of 1-week on 1-week off regimen
in patients with chemo-naive mCRC from Japan and China.
Of'the 71 eligible patients, the response rate was 53.5% and
the DCR was 83.1%. The median PFS and OS were 6.5 and
24.3 months, respectively. The incidences of grade 3 toxici-
ties were diarrhea 8.3%, anorexia 2.8%, stomatitis 8.3%, and
neutropenia 9.7%. The adverse events are well tolerated that
was similar to that of the regimen in our study even in dif-
ferent therapy settings.

Furthermore, several studies reported that mechanism
of resistance to 5-FU is related to increased thymidylate
synthase (TS) expression and 5-FU-resistant cell lines show
increased TS mRNA expression, protein expression, and
activity in in vitro and in vivo assays.?*33 S-1 could have
antitumor activity in chemoresistant cancer cells in vitro via
inhibiting TS.** Thus, combination of SL may have contrib-
uted in overcoming resistance to 5-FU. However, prior study

with SL in salvage setting on heavily treated mCRC patients
is scarce before the current study. Lee et al'* and Jeung et al'®
conducted studies in mCRC patients who previously treated
with two or three lines of standard chemotherapy regimens
before receiving S-1 as mono agent salvage therapy. The
observed DCR was 42.9 and 21.1%, with median TTP and
median OS ranged from 91 days to 2.1 months and 414 days
to 11.3 months, respectively. Yamaguchi et al** conducted
a study with 1-week on 1-week off regimen combining SL
with bevacizumab for salvage therapy in heavily pretreated
mCRC. Of'the enrolled 31 patients, DCR was 65% (95% CI,
48%—100%) and response rate was 7% (95% CI, 0.7-%22%).
The median PFS and OS were 5.3 (95% CI, 2.1-9.3) and 9.9
(95% CI, 7.4 to not available) months, respectively.

In the present study with 2-week cycle of SL in heavily
treated mCRC patients, DCR was observed at 61.1%, which
is close to the result of combining SL with bevacizumab at
65% of DCR. Although the median PFS at 2.55 months and
OS at 7.63 months in the present study seemed numerically
lower than those observed with SL/Bev study, this may be
attributed to more patients with =5 lines of prior therapies
(51.4%) in the current study than only 22% of patients with
>4 lines of prior therapies in the SL/Bev study.

The most common grade 3/4 toxicities with SL/Bev
regimen were stomatitis/mucositis (26%), diarrhea (10%),
anorexia (6%), and neutropenia (3%). Of note, grade 3 ane-
mia (6%) and febrile neutropenia (3%) were also observed
in the previous study, which were also consistent with
frequently reported adverse effects of bevacizumab. In the
present study, incidence of most frequent grade 3/4 toxicities
was stomatitis/mucositis (14.6%), bilirubin increased (4.9%)
and AST increased, anorexia, nausea, vomiting, fatigue, and
hand—foot syndrome each with 2.4%. No grade 3/4 diarrhea
or hematological toxicities were observed. Compared with
regorafenib and TAS-102, toxicity profiles of SL are more
well-tolerated in refractory mCRC patients due to fewer grade
3 or higher hand —foot syndrome and neutropenia.

Our study demonstrated that no significant difference
was observed in either disease stabilization or survival
benefit between KRAS mutation status, which was seen in
Yamaguchi et al’s study.*

Based on the above studies, the 2-week cycle of S-1 plus
calcium folinate, with 1-week on 1-week off regimen, had
demonstrated comparable DCR, lower toxicities, along with
other advantages including low cost and easy administration
(oral route). We believe S-1 in combination with calcium foli-
nate would be a good alternative with favorable risk—benefit
profile for patients with heavily pretreated mCRC. A further
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Figure 3 Subgroup analysis of Kaplan—Meier plot on PFS and OS according to numbers of prior treatment lines (A) or KRAS mutation status (B).

Note: Evaluation was assessed on evaluable population (n=36).
Abbreviations: OS, overall survival; PFS, progression-free survival.

randomized control trial might be necessary to evaluate the
usefulness of these current findings.

Conclusion

Fewer drugs are available for refractory mCRC. This is the
first Phase II study to assess the efficacy and safety of salvage
SL in heavily treated mCRC. The results demonstrate that
SL has potential as a salvage regimen in refractory mCRC
patients especially in the heavily treated setting and is well
tolerated in these patients.
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Figure S| Kaplan—Meier survival curve for PFS (A) and OS (B) in the ITT popula-
tion (n=41).

Notes: The median PFS was 2.50 months (95% Cl, 1.37-2.83). The median OS was
7.63 months (95% Cl, 5.80-9.07).

Abbreviations: ITT, intend-to-treat; OS, overall survival; PFS, progression-free

survival.
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