Therapeutic Advances in Medical Oncology

Original Research

Efficacy and safety of trifluridine/tipiracil
plus bevacizumab and trifluridine/
tipiracil or regorafenib monotherapy for
chemorefractory metastatic colorectal
cancer: a retrospective study

Keigo Chida"®’, Daisuke Kotani, Yoshiaki Nakamura, Akihito Kawazoe,
Yasutoshi Kuboki, Kohei Shitara, Takashi Kojima, Hiroya Taniguchi, Jun Watanabe,
Itaru Endo and Takayuki Yoshino

Abstract

Background: The C-TASK-FORCE phase I/Il and Danish randomized phase Il trials reported
the promising efficacy of trifluridine/tipiracil (TAS102) plus bevacizumab (BEV) in patients with
chemorefractory metastatic colorectal cancer (nCRC). However, there had been no direct
comparative phase Il trial to compare the efficacy between TAS102 plus BEV and standard
therapy with either TAS102 or regorafenib monotherapy.

Methods: We retrospectively reviewed the medical records of patients with mCRC who
received TAS102 plus BEV, TAS102 monotherapy, or regorafenib monotherapy after standard
chemotherapies during 2013-2019.

Results: Patients received TAS102 plus BEV (n=139), TAS102 monotherapy (n=153), or
regorafenib monotherapy (n=133). With a median follow-up of 25.3 months, median overall
survival (0S) was 11.5months [95% confidence interval (Cl), 9.9-13.9] for TAS102 plus BEV,
8.1months (95% Cl, 6.8-9.2) for TAS102 monotherapy, and 6.8 months (95% Cl, 5.7-8.5) for
regorafenib monotherapy. The hazard ratios were 0.67 (95% Cl, 0.51-0.88) for TAS102 plus
BEV versus TAS102 monotherapy and 0.71 (95% ClI, 0.54-0.94) for TAS102 plus BEV versus
regorafenib monotherapy. Median progression-free survival (PFS) was 4.4 months (95% Cl,
3.7-5.4) for TAS102 plus BEV, 2.5months (95% ClI, 1.6-2.3) for TAS102 monotherapy, and

2.1 months (95% ClI, 1.6-2.3) for regorafenib monotherapy. The hazard ratios were 0.57 (95%
Cl, 0.45-0.73) for TAS102 plus BEV versus TAS102 monotherapy and 0.44 (95% Cl, 0.34-0.58)
for TAS102 plus BEV versus regorafenib monotherapy. On multivariate analysis, TAS102 plus
BEV was independently correlated with better OS and PFS. No unexpected adverse events
were observed in any group.

Conclusion: Our study shows that OS and PFS are longer in patients treated with TAS102 plus
BEV than in those treated with TAS102 or regorafenib monotherapy.
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Introduction development of combination chemotherapy regi-
Colorectal cancer (CRC) is one of the leading mens thatinclude cytotoxic agents, such as fluoro-
causes of cancer-related deaths worldwide.! The pyrimidine (FU), oxaliplatin (OX), and irinotecan
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(IRI), and molecular targeted therapies, such as
bevacizumab (BEV), ramucirumab, ziv-afliber-
cept, cetuximab, and panitumumab, has increased
the survival of patients with metastatic CRC
(mCRC) by around 30months.>® Moreover,
recently, the approval of pembrolizumab as a
tumor agnostic drug for the treatment of microsat-
ellite instability-high solid tumors and entrectinib
for solid tumors with NTRK fusion has contrib-
uted to the prolonged prognosis of patients with
those gene alterations.® 11

In the CORRECT and RECOURSE phase III
trials, the active agents regorafenib and trifluri-
dine/tipiracil hydrochloride (TAS102) signifi-
cantly improved the overall survival (OS) and
progression-free survival (PFS) of patients with
chemorefractory mCRC.12.13 Additionally,
TAS102 plus BEV was shown to have a promis-
ing efficacy in a phase I-II trial (C-TASK-
FORCE)! and in the recent Danish randomized
phase II trial.1>

However, there has been no direct comparative
phase III trial to investigate the efficacy of
TAS102 plus BEV and either TAS102 or
regorafenib monotherapy. Moreover, the effect of
TAS102 plus BEV over standard treatment has
not been fully demonstrated. Therefore, we eval-
uated the effects of TAS102 plus BEV, compared
with those of TAS102 or regorafenib monother-
apy, after standard chemotherapy in patients with
mCRC.

Materials and methods

Patients

The present study retrospectively examined the
clinical records of patients with mCRC who
received later-line chemotherapy comprising
TAS102 plus BEV, TAS102 monotherapy, or
regorafenib between March 2013 and December
2019 in the National Cancer Center Hospital
East (Kashiwa, Chiba, Japan). The main eligibil-
ity criteria were: (1) histologically confirmed
colorectal adenocarcinoma; (2) no prior treat-
ment with TAS102 and regorafenib; (3) refrac-
tory or intolerant to standard chemotherapies
[FU, OX, IRI, and anti-epidermal growth factor
receptor (EGFR) antibody (for KRAS/NRAS
wild-type tumors)]; (4) Eastern Cooperative
Oncology Group performance status (ECOG PS)
of 0-2; and (5) adequate organ function. The
present study was approved by the ethics

committee of National Cancer Center Hospital
East and was conducted in accordance with the
guidelines for biomedical research specified in the
Declaration of Helsinki (approved ID: 2017-
120). The requirement for informed consent was
waived because of the retrospective design of this
study.

RAS/BRAFYé00E mytation assessment

RAS and BRAFVOE mutation statuses were
mainly assessed using the MEBGEN RASKET
Kit (Medical & Biological Laboratories, Nagoya,
Japan),!¢ which could detect 48 types of muta-
tions in codons 12, 13, 59, 61, 117, and 146 of
KRAS and NRAS using PCR-reverse sequence-
specific oligonucleotide and xMAP technology, or
MEBGEN RASKET-B Kit,!7 which could detect
a BRAFV®E mutation in addition to 48 types of
mutations in KRAS and NRAS. BRAFV°°E muta-
tions were assessed using the MEBGEN
RASKET-B or MuPACK kits (Medical &
Biological Laboratories).18

Statistical analysis

Efficacy end points included the following: PFS,
defined as the time from study treatment initia-
tion to disease progression or death from any
cause; OS, defined as the time from study treat-
ment initiation to death from any cause; overall
response rate (ORR), defined as the proportion of
patients with the best overall complete response
(CR) or partial response (PR); and disease con-
trol rate (DCR), defined as the proportion of
patients with the best overall CR, PR, or stable
disease lasting >6weeks from study treatment
initiation. Tumor response was assessed using the
Response Evaluation Criteria in Solid Tumors
version 1.1. Adverse events were evaluated using
the Common Terminology Criteria for Adverse
Events version 4.03.

All outcomes were compared between TAS102
plus BEV and TAS102 or regorafenib monother-
apy. In addition, we performed subgroup analyses
for OS and PFS using the baseline factors.
Furthermore, in the patients receiving TAS102
plus BEV or TAS102 monotherapy, we evaluated
the prognostic impacts of chemotherapy-induced
neutropenia (CIN) within the first cycle (grade 0
versus grade 1 or worse).14

The following pretreatment clinical data and
baseline laboratory values were used as covariates
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Patients receiving TAS102 and/or regorafenib N = 497

Excluded (N = 36)
» Missing follow-up information (n = 13)

- No prior irinotecan (n = 15)
- No prior oxaliplatin (n = 1)
« No prior anti-EGFR mAb in RAS/BRAF Wild-type (n=7)

n=425

Patients included in the analysis

TAS102 plus bevacizumab first
n=139

n=153

TAS102 monotherapy first

Regorafenib first
n=133

Figure 1. Patient selection flow diagram.

in the analysis: age; sex; ECOG PS; primary
tumor site (tumors in the cecum, ascending
colon, or transverse colon were classified as right-
sided, whereas those in the splenic flexure,
descending colon, sigmoid colon, or rectum were
classified as left-sided); surgery on the primary
tumor; RAS/BRAFVOE gtatus; metastatic tumor
site (liver, lung, and peritoneal dissemination);
number of metastatic sites; time from the initia-
tion of first-line chemotherapy; and serum carci-
noembryonic antigen (CEA). The cutoff value of
CEA was set to the median.

Quantitative data were expressed as median and
interquartile rang. The Mann—Whitney U test or
Kruskal-Wallis test was used to compare continu-
ous variables, and the Fisher’s exact test was used
to compare the categorical variables. Survival
curves were estimated using the Kaplan—Meier
method, and differences between the groups were
tested by the log-rank test. Hazard ratios (HRs)
were estimated using the Cox proportional hazard
model. PFS and OS were analyzed using univari-
ate and multivariate Cox regression analyses. The
backward method was conducted for selecting the
retained factors (p <0.2) in the multivariate analy-
sis. The predictive factors for OS and PFS in each
group were examined using subgroup analyses.

A 1:1 matching using the propensity score (pro-
pensity score-matched dataset) was performed as
a sensitivity analysis. The propensity score was
calculated with a multivariate logistic regression
model, including 12 prognostic variables
(Supplemental Material Table 1 online). The
patients in the two groups were matched

by a difference of propensity score using a 0.05
caliper, equal to 0.2 of the standard deviation of
the logit of the propensity score. All p val-
ues <0.05 were considered statistically signifi-
cant. All statistical analyses were performed using
EZR (Saitama Medical Center, Jichi Medical
University, Saitama, Japan), which is a graphical
user interface for R (The R Foundation for
Statistical Computing, Vienna, Austria).

Results

Patients

Of the 497 patients with mCRC, 425 met the
inclusion criteria (TAS102 plus BEV, n=139;
TAS102 monotherapy, n=153; regorafenib,
n=133; Figure 1). The patient characteristics are
summarized in Table 1. There was no significant
difference between the three groups, except for
RAS/BRAF status [RAS/BRAFVOE  wild-type:
40.3% (n=56) wversus 35.3% (n=>54) versus 57.1%
(n=176); RAS mutant (MT): 54.7% (n="76) versus
59.5% (n=91) versus 38.3% (n=51); BRAFVO0E
MT: 3.6% (n=5) versus 4.6% (n="T) versus 4.5%
(n=6); p=0.009], and drug exposure of angiogen-
esis inhibitors [91.0% (r=127) wersus 90.8%
(n=139) versus 98.5% (n=131); p=0.008]. Over
90% of patients had received previous angiogene-
sis inhibitors, including BEV, ramucirumab, and
aflibercept. All patients had measurable lesions.

Efficacy
The median follow-up at the time of analysis was
25.3months [95% confidence interval (CI),
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Table 1. Patient characteristics of each drug group.

Variables TAS102 plus BEV  TAS102 Regorafenib p value*
monotherapy

n=139 n=153 n=133
Age (IQR) 61 (50-70) 65 (58-71) 64 (56-71) 0.054
Sex, male, n (%) 87 (62.6) 92 (60.1) 80 (60.2) 0.885
ECOG PS, n (%) 0.327
0 98 (70.5) 95 (62.1) 81(60.9)
1 39 (28.1) 53 (34.6) 50 (37.6)
2 2(1.4) 5(3.3) 2(1.5)
Sidedness, n (%) 0.268
Right 30 (21.6) 32(20.9) 30 (22.6)
Left 109 (78.4) 121 (79.1) 109 (82.0)
Surgery on primary tumor, n (%) 0.639
Yes 99 (71.2) 115(75.2) 94.(70.7)
No 40 (28.8) 38 (24.8) 39 (29.3)

Metastatic site, n (%)

Liver 88 (63.3) 97 (63.4) 88 (66.2) 0.859
Lung 91 (65.5) 79 (51.6) 69 (51.9) 0.025
Peritoneal dissemination 31(22.3) 35(22.9) 27 (20.3) 0.873
Number of metastatic sites, n (%) 0.748
1 34 (24.5) 42 (27.5) 38(28.6)

2 56 (40.3) 65 (42.5) 58 (43.6)

=3 49 (35.3) 46 (30.1) 37 (27.8)

CEA, median (IQR) 72.3(20.2-208.1)  58.15(14.5-277.3)  66.5(15.9-272.0) 0.907
RAS/BRAF status, n (%) 0.009
RAS/BRAFV600E WT 56 (40.3) 54 (35.3) 76 (57.1)

RAS MT 76 (54.7) 91 (59.5) 51 (38.3)

BRAFV600E MT 5 (3.6) 7 (4.6) 6 (4.5)

Unknown 2(1.4) 1(0.6) 0(0.0)

First-line to end of standard therapy, months, 54 (38.8) 62 (40.5) 56 (42.1) 0.861
<18, n (%)

Drug exposure, n (%)

5-FU 139 (100.0) 153 (100.0) 133 (100.0) 1.000
0X 139 (100.0) 153 (100.0) 133 (100.0) 1.000
IRI 139 (100.0) 153 (100.0) 133 (100.0) 1.000
Anti-EGFR in KRAS/NRAS WT 56 (100.0) 48 (100.0) 76 (100.0) 1.000
Angiogenesis inhibitor™ 127 (91.0) 139 (90.8) 131 (98.5) 0.008

“p values were calculated by Fisher's exact probability test for categorical variables or by Kruskal-Wallis test for
continuous variables.

“*Bevacizumab, ramucirumab, aflibercept.

BEV, bevacizumab; BRAF, v-raf murine sarcoma viral oncogene homolog B1; CEA, carcinoembryonic antigen; ECOG PS,
Eastern Cooperative Oncology Group performance status; FU, fluoropyrimidine; IQR, interquartile range; IRI, irinotetcan;
MT, mutant; OX, oxaliplatin; RAS, rat sarcoma; WT, wild-type.
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(a) Overall survival Median

(b) Progression free survival

Median

0, 0, 0, 0,
n% (month) 95% CI n% (month) 95% CI
~+ TAS102 plus BEV 139 1.5 9.9-13.9 ~+ TAS102 plus BEV 139 44 3.7-54
1.00 o TAS102 monotherapy 163 8.1 6.8-9.2 1.00 TAS102 monotherapy 153 25 2.1-31
4 -+ Regorafenib 133 6.8 5.7-8.5 -+ Regorafenib 133 21 1.6-2.3

0.751

Survival probability
o
8

0.25

0.00

Log-rank, p=0.009

0.75

0.50

Survival probability

0.25

Log-rank, p <0.001

[ 6 24 36

Number at risk: 7 (%) Overall survival (month)

= 139 (100) 104 (75) 47 (34) 22(16)  8(6) 1(1) 1(1)
153 (100) 85(56) 29 (19) 13 (8) 10(7) 5(3) (1)
== 133(100) 69(52) 33(25) 20(15) 10(8) 7(5) 5(4)

0 3 6 9 12 15 18

Number at risk: n (%)

= 139 (100)86 (62) 49 (35) 25 (18) 13(9) 5(4) 3(2) 1(1)
153 (100)66 (43) 22 (14) 7(5) 5(3) 3(2) 2(1) 2(1)
= 133(100)32 (24) 14 (1) 5(4) 2(2) 1(1) 0() 0(0)

21

24 27

Progression free survival (month)

11
1(1)
0(0)

1(1)
1(1)
0(0)

Figure 2. Kaplan-Meier survival curves for each drug group. (a] The median progression-free survival was significantly longer in
the patients receiving TAS102 plus BEV than in those receiving TAS102 monotherapy [4.4 months (95% CI 3.7-5.4) versus 2.5 months
(95% Cl 2.1-3.1), p<0.001] or regorafenib [4.4 months (95% CI 3.7-5.4) versus 2.1 months (95% Cl 1.6-2.3), p<0.001]. (b) The median
overall survival was significantly longer in the patients receiving TAS102 plus BEV than in those receiving TAS102 monotherapy
[11.5months (95% Cl 9.9-13.9) versus 8.1 months (95% Cl 6.8-9.2), p=0.004] or regorafenib [11.5months (95% CI 9.9-13.9] versus

6.8 months (95% Cl 5.7-8.5), p=0.015].
BEV, bevacizumab; Cl, confidence interval.

19.2-32.2 months]. The median OS and PFS in
the overall population were 8.7 months (95% CI,
8.1-9.6 months) and 2.6 months (95% CI, 2.3—
3.0months), respectively. The TAS102 plus BEV
group showed significantly longer OS [median
11.5months (95% CI, 9.9-13.9 months) versus
8.1 months (95% CI, 6.8-9.2 months); HR=0.67
(95% CI, 0.51-0.88); p=0.004] and PFS [median
4.4months (95% CI, 3.7-5.4months) wversus
2.5months (95% CI, 2.1-3.1 months); HR=0.57
(95% CI, 0.45-0.73); p<0.001] compared with
the TAS102 monotherapy group. Similarly,
TAS102 plus BEV showed significantly longer
OS [median 11.5months (95% CI, 9.9-
13.9months) wversus 6.8 months (95% CI, 5.7—
8.5months); HR=0.71 (95% CI, 0.54-0.94);
$=0.015] and PFS [median 4.4 months (95% CI,
3.7-5.4 months) versus 2.1 months (95% CI, 1.6—
2.3months); HR=0.44 (95% CI, 0.34-0.58);
$»<0.001] compared with the regorafenib mono-
therapy group (Figure 2). Moreover, the TAS102
plus BEV group showed greater ORR and DCR

than the TAS102 monotherapy (ORR: 8.0% ver-
sus 1.3%; p=0.052; and DCR: 64.0% wersus
50.0%; p=0.012) and regorafenib monotherapy
groups (ORR: 8.0% wversus 0.0%; p=0.007; and
DCR: 64.0% wversus 39.5%; p<<0.001) (Table 2).

The results of univariate and multivariate analy-
ses for OS and PFS are shown in Supplemental
Tables S2 (TAS102 plus BEV wersus TAS102
monotherapy) and S3 (TAS102 plus BEV versus
regorafenib monotherapy). On multivariate
analysis, TAS102 plus BEV was significantly
associated with longer OS and PFS compared
with TAS102 monotherapy (OS: HR=0.66,
95% CI, 0.49-0.88; p=0.005; PFS: HR=0.57,
95% CI, 0.45-0.74; p<0.001) or regorafenib
monotherapy (OS: HR=0.67, 95% CI, 0.49—
0.91; p=0.010; PFS: HR=0.45, 95% CI, 0.34-
0.60; p<<0.001). In the subgroup analysis for
OS and PFS, no significant interactions were
observed in any subgroup. Notably, the consist-
ent efficacy of TAS102 plus BEV was observed
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Table 2. Overall response.

Best TAS102 plus % TAS102 % Regorafenib % p value
response BEV monotherapy
n=139 n=153 n=53
PR 8 (5.8) 2 (1.3) 0 (0.0)
SD 81 (58.3) 72 (47.1) 49 (36.8)
PD 47 (33.8) 74 (48.4) 75 (56.4)
NE 3 (2.2) 3 (3.3) 9 (6.8)
ORR 8 (5.8) 2 (1.3) 0 (0.0) 0.005
DCR 89 (64.0) 74 (50.0) 49 (39.5) <0.001

p values were calculated using the Fisher’s exact probability test for categorical variables.
BEV, bevacizumab; DCR, disease control rate; NE, not evaluated; ORR, overall response rate; PD, progressive disease;

PR, partial response; SD, stable disease.

irrespective of RAS or BRAFVO°E mutations
[Figure 3(a) to (d)].

Prognostic impact of CIN in the TAS102 plus

BEV and TAS102 monotherapy groups

In addition, the median OS and PFS between the
TAS102 plus BEV and TAS102 monotherapy
groups stratified by CIN within the first cycle are
shown in Supplemental Figure S1. Between the
two groups, CIN of grade 1 or higher within the
first cycle was as follows: 59.0% (z=82) in the
TAS102 plus BEV group and 60.8% (z=93) in
the TAS102 monotherapy group. CIN within the
first cycle contributed to the longer OS and PFS
in both the TAS102 plus BEV and the TAS102
monotherapy groups; TAS102 plus BEV group:
[median OS, 12.7months (95% CI, 10.0-
16.8 months) wversus 10.3months (95% CI, 6.7—
14.3months); HR=0.61 (95% CI, 0.41-0.93);
$=0.021] and [median PFS, 5.3months (95%
CI, 4.0-6.1months) wversus 3.0months (2.5—
5.1months); HR=0.60 (95% CI, 0.41-0.87);
p»=0.006] and TAS102 monotherapy group:
[median OS, 8.9months (95% CI, 6.8-
9.6 months) wversus 6.9 months (95% CI, 4.6-
8.6 months); HR=0.70 (95% CI, 0.47-1.04);
$=0.075] and [median PFS, 2.7months (95%
CI, 2.3-3.7months) wversus 2.0months (1.6—
3.0months); HR=0.71 (95% CI, 0.50-1.00);
p»=0.049]. Moreover, in the patients with CIN,
the TAS102 plus BEV group showed significantly
longer OS [median, 12.7 months (95% CI, 10.0—
16.8 months) wversus 8.9 months (95% CI, 6.8—
9.6 months); HR=0.65 (95% CI, 0.45-0.92);

p»=0.015] and PFS [median 5.3 months (95% CI,
4.0—6.1 months) versus 2.7 months (95% CI, 2.3—
3.7months); HR=0.52 (95% CI, 0.38-0.71);
$<<0.001] than the TAS102 monotherapy group.
Similarly, in the patients without CIN, the
TAS102 plus BEV group showed a numerically
longer OS [median 10.3months (95% CI, 6.7—
14.3 months) versus 6.9 months (95% CI, 4.6—
8.6 months); HR=0.75 (95% CI, 0.49-1.15);
p=0.182] and significantly longer PFS [median
3.0months (95% CI, 2.5-5.1months) versus
2.0months (95% CI, 1.6-3.0months); HR=0.57
(95% CI, 0.40-0.83); p=0.003] than the TAS102
monotherapy group (Supplemental Figure S1).

Safety and toxicity

In terms of grade =3 adverse events, no signifi-
cant difference was observed between the TAS102
plus BEV and TAS102 monotherapy groups
[69.1% (n=97) versus 64.7% (n=103); p=0.614].
On the other hand, compared with the regorafenib
group, the TAS102 plus BEV group had signifi-
cantly more grade =3 adverse events [69.1%
(n=97) versus 39.1% (n=52); p<<0.001]. The
incidence of grade =3 neutropenia was numeri-
cally higher with TAS102 plus BEV than with
TAS102 monotherapy, although the difference
was not statistically significant (n=67, 49% versus
n=58, 38%, p=0.426). Moreover, the incidence
of febrile neutropenia was similar between
TAS102 plus BEV and TAS102 monotherapy
(n=3, 2% wversus n=8, 5%, p=0.225), and the
number of grade =3 non-hematologic adverse
events was similar between TAS102 plus BEV
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(a) Variables Category TAS;‘)EZVFIUS Jiast02 HR 95% ClI

Full set 139 153 —— 0.66 0.50 087

Age <65 83 72 — 0.76 0.51 112
265 56 81 —_—— 0.58 0.39 087

Sex Male 87 92 —— 062 044 089
Female 52 61 — 0.72 0.46 11

PsS 0 98 95 ——i 0.66 0.47 0.93
1or2 41 58 —_—— 0.81 051 129

Primary tumor site Right 30 32 —_—— : 0.41 0.22 0.76
Left 109 121 —e—ii 070 0.52 0.96

Surgery on primary tumor Yes 99 115 ——i 0.69 0.49 0.96
No 40 38 —_—, E 0.48 029 081

Baseline CEA <70 ng/ml 68 81 —— ! 0.57 0.38 0.84
270 ng/ml 70 70 —— 0.76 0.51 1.13

Liver metastasis Yes 88 97 ——i 072 051 1.01
No 51 56 ——i ! 058 0.36 093

Lung metastasis Yes 91 79 ——i} 0.66 0.45 0.95
No 48 74 —— 077 051 117

Peritoneal dissemination Yes 31 3% —— : 0.30 0.16 0.55
No 108 118 —— 0.79 0.58 1.09

Number of metastatic site 1 34 42 —_—— 061 0.34 11
2 56 65 L —— 087 057 1.31

=3 49 46 — ] 040 024 065

Time from start of first-line <18 months 54 62 »—0—%—4 0.81 053 1.24
chemotherapy =18 months 85 91 —— 0.56 0.39 08
RAS status RAS/BRAFV®EWT 56 54 —— 065 0.40 1.05
RASMT 76 91 —— 0.72 0.50 1.03

BRAFVEE MT 5 7 - 083 025 281

10
Favors TAS102 plus BEV Favors TAS102 monotherapy

(b)

Variables Category TASIOZ Blus'  Tas1o2 HR 95% CI
Full set 139 153 —e—i i 0.55 0.43 0.70
Age <65 83 72 —— 055 0.39 0.76
265 56 81 —— 0.56 0.39 0.80
Sex Male 87 92 —— 0.55 0.41 0.76
Female 52 61 ——— 0.53 0.36 0.79
PS 0 98 95 —e— 0.49 0.36 0.66
1or2 41 58 ——— 0.82 0.54 125
Primary tumor site Right 30 32 —————i 023 0.12 0.46
Left 109 121 —— 062 047 081
Surgery on primary tumor Yes 99 115 —— ‘ 0.64 0.48 0.85
No 40 B i 0.28 0.17 0.49
Baseline CEA <70 ng/ml 68 81 —— : 0.44 0.31 0.63
270 ng/ml 70 70 ——t 068 048 0.97
Liver metastasis Yes 88 97 —e—i | 062 0.46 083
No 51 56 —— 046 030 070
Lung metastasis Yes 91 79 —— : 0.54 0.40 0.75
No 48 74 —— 0.61 0.41 0.90
Peritoneal dissemination Yes 31 35 ——— H 0.38 0.22 0.66
No 108 118 —— 0.61 0.46 0.80
Number of metastatic site 1 34 42 —_— H 043 0.26 0.72
2 56 65 ——i 068 047 098
23 40 6 —— 0.46 030 o7
Time from start of first-line <18 months 54 62 —— 0.72 0.49 1.05
chemotherapy 218 months 85 91 —— 0.46 033 063
RAS status RAS/BRAFV® S WT 56 54 ——i: 0.62 0.41 0.94
RASMT 76 91 —e— 055 0.40 0.76
BRAFVE0E T 5 7 ; 078 022 2719

10
Favors TAS102 plus BEV Favors TAS102 monotherapy

(C) Variables Category TAS1BOEvaIus Regorafenib HR 95% ClI
Full set 139 133 071 0.54 0.94
Age <65 83 68 085 0.58 124
265 56 65 057 0.38 0.87
Sex Male 87 80 074 0.52 1.07
Female 52 53 0.66 0.43 1.02
Ps 0 98 81 0.75 0.53 1.06
1or2 41 52 0.76 0.48 122
Primary tumor site Right 30 30 079 0.46 1.36
Left 109 109 0.69 0.50 0.96
Surgery on primary tumor Yes 99 94 0.74 0.53 1.05
No 40 39 0.53 0.32 0.87
Baseline CEA <70 ng/ml 68 67 087 0.58 1.30
270 ng/ml 70 66 054 0.36 0.80
Liver metastasis Yes 88 88 0.55 0.39 0.77
No 51 45 1.01 0.61 1.66
Lung metastasis Yes 91 69 0.70 048 1.02
No 48 64 0.80 0.52 121
Peritoneal dissemination Yes 3 27 035 0.19 0.66
No 108 108 079 0.58 1.08
Number of metastatic site 1 34 38 0.69 0.39 123
2 56 58 084 0.55 127
=3 49 37 053 0.32 0.87
Time from start of first-line <18 months 54 56 0.76 0.50 1.16
chemotherapy 218 months 85 7 0.70 048 1.01
RAS status RAS/BRAFV® S WT 56 76 068 0.45 1.02
RASMT 76 51 : 072 048 1.09
BRAFVE%E MT 5 6 - 041 009 185

1.0
Favors TAS102 plus BEV Favors Regorafenib

Figure 3. (Continued)
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(d) Variables Category TASIE2 PIUS  Regorafenib HR 95% CI

Full set 139 133 —— 4 0.44 0.34 058

Age <65 83 68 —— 0.51 0.36 0.72
265 56 65 —— : 0.37 0.25 0.56

Sex Male 87 80 —— 1 0.50 0.36 0.70
Female 52 53 —— : 0.35 0.22 0.54

PS 0 98 81 —— : 0.40 0.29 0.55
1or2 41 52 ——i! 0.60 0.39 093

Primary tumor site Right 30 30 —_—— 043 025 0.74
Left 109 109 ——i ! 0.44 032 059

Surgery on primary tumor Yes 99 94 —— : 0.50 0.37 0.68
No 40 39 —_—, 029 0.17 0.50

Baseline CEA <70 ng/ml 68 67 —— : 0.44 0.30 063
270 ng/ml 70 66 ——i 0.43 0.30 063

Liver metastasis Yes 88 88 —— ‘ 037 027 0.52
No 51 45 —— 0.46 030 072

Lung metastasis Yes 91 69 —— : 045 0.32 064
No 48 64 ——i ' 0.48 0.32 0.72

Peritoneal dissemination Yes 31 27 —_—— ; 0.34 0.19 0.61
No 108 106 —— 0.48 0.35 0.62

Number of metastatic site 1 34 38 —_————— : 029 0.16 0.51
2 56 58 ——i 063 043 094

23 49 37 —— : 0.34 021 056

Time from start of first-line <18 months 54 56 ——— | 0.52 035 0.77
chemotherapy 218 months 85 77 —— 0.39 0.27 0.54
RAS status RAS/BRAFV*°SWT 56 76 —— 0.48 0.33 0.69
RASMT 76 51 —— 0.47 0.32 0.69

BRAFV®E T 5 6 021 0.04 1.08

10
Favors TAS102 plus BEV Favors Regorafenib

Figure 3. Subgroup analyses for overall survival (0S) and progression-free survival (PFS). (a) 0S and (b] PFS
for TAS102 plus BEV versus TAS102 monotherapy. [c) OS and (d) PFS for TAS102 plus BEV versus regorafenib.
BEV, bevacizumab; CEA, carcinoembryonic antigen; Cl, confidence interval; HR, hazard ratio; PS, performance status.

and regorafenib (n=52, 38% wersus n=43, 32%,
p=0.375). The incidence of grade =3 proteinuria
and hypertension with TAS102 plus BEV therapy
was significantly higher than that with TAS102
monotherapy (10.7% wersus 1.0%, p<<0.001),
but was similar to that with regorafenib mono-
therapy (10.7% wversus 17.2%, p=0.117). The
details of the adverse events are listed in Table 3.
No significant difference was observed among the
three groups in the frequency of emergency hos-
pital admissions [TAS102 plus BEV, n=22
(15.8%) wersus TAS102 monotherapy, n=26
(17.0%) wersus regorafenib, n=17 (12.8%);
p=0.621]. Further, no treatment-related deaths
were recorded.

Subsequent treatment

Among the patients who discontinued the study
treatment (TAS102 plus BEV, n=133; TAS102
monotherapy, n=152; regorafenib monotherapy,
n=133), the administration of subsequent sys-
temic therapies was significantly more frequent in
the TAS102 plus BEV group than in the TAS102
monotherapy group (62.6% wversus 42.5%:;
$»<<0.001). In contrast, no significant difference
was observed between the TAS102 plus BEV and
regorafenib monotherapy groups (62.6% wersus
56.4%; p=0.167). Moreover, no significant dif-
ference was found in the proportion of crossover
administration of TAS102 and regorafenib
between the TAS102 plus BEV and TAS102

monotherapy groups (45.1% wersus 36.8%;
p=0.154) and TAS102 plus BEV and regorafenib
monotherapy groups (45.1% wersus 43.6%;
$»=0.903). On the other hand, the percentage of
patients who received other systemic treatment,
such as reintroduction of OX-based chemother-
apy, rechallenge with anti-EGFR antibody, and
clinical trials, was higher in the TAS102 plus
BEV group than in the TAS102 monotherapy
(20.3% wversus 4.6%; p=0.002) and regorafenib
monotherapy groups (20.3% wversus 8.3%;
p=0.064) (Supplemental Table S4).

Sensitivity analysis

Propensity matching between the TAS102 plus
BEV and TAS102 monotherapy groups and the
TAS102 plus BEV and regorafenib monotherapy
groups revealed that the patients’ characteristics
were well balanced. Additionally, as a result, no
significant difference in the administration of sub-
sequent systemic therapies was found between the
TAS102 plus BEV and TAS102 monotherapy
group and the TAS102 plus BEV and regorafenib
monotherapy group (Supplemental Tables S5a
and S5b). Compared with the TAS102 monother-
apy group, the TAS102 plus BEV group showed
significantly longer OS [median 11.5 months (95%
CI, 9.4-14.3 months) wversus 7.6 months (95% CI,
6.2-9.3months); p=0.012] and PFS [median
4.2months (95% CI, 3.0-5.3months) versus
2.3months (95% CI, 2.1-3.3months); p<<0.001]
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Table 3. Frequency of treatment-related grade =3 adverse event.

TAS102 plus BEV TAS102 monotherapy Regorafenib

n=139 n=153 n=133

Grade3 (%) Grade4 (%) Grade3 (%) Grade4 (%) Grade3 (%) Grade 4 (%)
Any events 96 (69.1) 14 (10.1) 99 (64.7) 14 (9.2) 52 (39.1) 0 (0.0)
Hematological
Neutropenia 55 (39.6) 12 (8.6) 49 (32.00 9 (5.9) 3 (2.3) 0 (0.0)
Leucopenia 52 (37.4) 1 (0.7) 42 (27.5) 8 (5.2) 3 (2.3) 0 (0.0)
Anemia 20 (14.4) 1 (0.7) 32 (20.9) 2 (1.3) 5 (3.8) 0 (0.0)
Thrombocytopenia 4 (2.9) 2 (1.4) 6 (3.9) 1 (0.7) 6 (4.5) 0 (0.0)
Non-hematological
Proteinuria 11 (7.9) 0 (0.0) 1 (0.7) 0 (0.0) 11 (8.3) 0 (0.0)
Hypertension 4 (2.9) 0 (0.0) 0 (0.0) 0 (0.0) 12 (9.0) 0 (0.0)
Febrile neutropenia 3 (2.2) 0 (0.0) 8 (5.2) 0 (0.0) 0 (0.0) 0 (0.0)
Fatigue 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0
Anorexia 0 (0.0) 0 (0.0) 1 (0.7) 0 (0.0 1 (0.8) 0 (0.0)
Nausea 1 (0.7) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0 0 (0.0)
Diarrhea 0 (0.0) 0 (0.0) 1 (0.7) 0 (0.0 0 (0.0 0 (0.0)
Vomiting 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0 0 (0.0 0 (0.0)
Palmar-plantar 0 (0.0) 0 (0.0 0 (0.0) 0 (0.0) 15 (11.3) 0 (0.0)
erythrodysesthesia
syndrome

BEV, bevacizumab.

(Supplemental Figure S2). Similarly, compared
with the regorafenib monotherapy group, the
TAS102 plus BEV group showed significantly
longer OS [median 11.3months (95% CI, 9.6—
13.9months) versus 7.0months (95% CI, 5.6—
8.6months); p=0.034] and PFS [median
4.5months (95% CI, 3.7-5.6months) versus
2.1months (95% CI, 1.7-2.5months); p<<0.001]
(Supplemental Figure S2).

Discussion

The phase Ib/II C-TASK-FORCE trial and the
randomized phase II Danish trial suggested that
TAS102 plus BEV was a promising treatment
option. However, based on the results of rand-
omized placebo-controlled phase III trials, the
TAS102 and regorafenib monotherapies remain
the standard treatment in patients with chemore-
fractory mCRC.1%13 In terms of the administration

sequence, several retrospective studies showed no
obvious survival differences between TAS102 first
and regorafenib first,1-2! implying that the choice
of first treatment should be based on the toxicity
profiles and the investigator’s judgment. Our pre-
sent study showed better outcomes in terms of OS,
PFS, ORR, and DCR with TAS102 plus BEV first
than with either TAS102 or regorafenib mono-
therapy first. To the best of our knowledge, this
study is the largest cohort study that investigated
TAS102 plus BEV therapy for patients with
mCRC in a salvage-line setting.

Considering the median OS differences between
study drug and the placebo in the CORRECT
and RECOURSE trials (1.4 and 1.8months,
respectively), the significant difference in median
OS of 3.4months with HR of 0.67 for TAS102
plus BEV wersus TAS102 monotherapy and
4.7months with HR of 0.71 for TAS102 plus
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BEV wversus regorafenib monotherapy in our study
was clinically meaningful in the salvage-line set-
ting. Moreover, using TAS102 plus BEV first was
an independent prognostic factor for OS and PFS
in multivariate analyses. We used a propensity
score matching method to reduce the bias in our
retrospective study. Nevertheless, longer PFS and
OS were observed in the TAS102 plus BEV group
than in the TAS102 or regorafenib monotherapy
groups. Although the randomized phase II Danish
trial demonstrated the superiority of TAS102
plus BEV over TAS102 monotherapy in PFS and
OS, the association of longer PFS and OS with
TAS102 plus BEV than with regorafenib has
been unknown because of the different character-
istics of TAS102 and regorafenib. In our present
study, albeit a retrospective analysis, the clinical
benefit of TAS102 plus BEV over regorafenib
was clearly shown. Furthermore, the consistent
efficacy of TAS102 plus BEV therapy compared
with the TAS102 or regorafenib monotherapies
was demonstrated in all the subgroups in this
study. The efficacy of the TAS102 plus BEV
therapy for RAS mutant tumors was controversial
in the previous studies;!*!> however, our study
showed the consistent benefits of TAS102 plus
BEV therapy in terms of OS and PFS, irrespec-
tive of RAS status.

We also evaluated the relationship between CIN
and TAS102 plus BEV or TAS102 monotherapy.
Several retrospective studies have suggested that
CIN is associated with favorable outcomes in
patients with mCRC receiving TAS102.22:23
Importantly, our study demonstrated significantly
longer OS and PFS in the TAS102 plus BEV
group than in the TAS102 monotherapy group,
even in patients with CIN. These findings sup-
port the avoidance of dose reduction as long as no
safety concerns are raised from an infection stand-
point and no neutropenic fever develops in
patients undergoing TAS102 plus BEV therapy
or TAS102 monotherapy.2+

In terms of safety profile, TAS102 plus BEV
was well tolerated in clinical practice setting
compared with TAS102 or regorafenib mono-
therapies on the basis of the side effects.
Although there was a numerically higher pro-
portion of grade 3 or 4 neutropenia with TAS102
plus BEV than with TAS102 monotherapy, the
frequency of febrile neutropenia or emergency
hospital admission did not increase. Our results
on the incidence of grade =3 proteinuria and
hypertension may be explained by angiogenesis

inhibitor-related toxicities. As most patients
have been heavily exposed previously to angio-
genesis inhibitors as concomitant agents with
chemotherapy for mCRC, angiogenesis inhibi-
tor-related toxicities should be monitored care-
fully in the salvage-line setting.

This study had some limitations that should be
considered when interpreting the results. First,
this was a non-randomized retrospective study
with a limited sample size. The treatment regi-
men was chosen by each investigator, inducing
potential selection bias. Therefore, we performed
propensity score matching analysis between
TAS102 plus BEV and TAS102 monotherapy
group or regorafenib monotherapy group.
Propensity score matching demonstrated the con-
sistent efficacy of the TAS102 plus BEV treat-
ment. Second, we could not assess the patients’
quality of life, which is one of the important out-
comes in salvage-line setting. Third, all patients
enrolled in this study were Japanese. However, in
previous phase III trials on the efficacy of TAS102
and regorafenib,12:13:25:26 there were no ethnic dif-
ferences; therefore, our results may be applicable
to all patients, regardless of ethnicity. To validate
the results of our study, further prospective inves-
tigations in larger cohorts are warranted; an open-
label, randomized, phase III study comparing
TAS102 plus BEV with TAS102 monotherapy is
ongoing in the European Union (EudraCT No.
2020-001976-14).

Conclusion

Our study suggests that TAS102 plus BEV ther-
apy might contribute to a longer OS and PFS,
with manageable toxicities, compared with
TAS102 or regorafenib monotherapy as the first
choice of treatment for patients with chemore-
fractory mCRC.
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