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Abstract

Purpose This phase I trial is to determine the recommended dose of the TAS-102, irinotecan plus bevacizumab regimen
and assess its safety and efficacy in patients with metastatic colorectal cancer refractory to fluoropyrimidine and oxaliplatin
treatment.

Methods A 3+3 designed dose escalation was performed. Patients were administered TAS-102 (30-35 mg/m? twice daily
on days 1-5) and irinotecan (150—165 mg/m? on day 1) combined with a fixed dose of bevacizumab (5 mg/kg on day 1) every
two weeks. The primary endpoint was the determination of the recommended phase II dose.

Results Eighteen patients were enrolled: 6 at the Level 1 (TAS-102 30 mg/m? twice daily, irinotecan 150 mg/m? plus beva-
cizumab 5 mg/kg), six at the Level 2 (TAS-102 35 mg/m? twice daily, irinotecan 150 mg/m? plus bevacizumab 5 mg/kg),
and six at the Level 3 (TAS-102 30 mg/m? twice daily, irinotecan 165 mg/m? plus bevacizumab 5 mg/kg). Five dose-limiting
toxicities occurred: one observed at Level 1 (thrombocytopenia), two at Level 2 (neutropenia and diarrhea), and two at Level
3 (fatigue and neutropenia). The RP2D was established as TAS-102 30 mg/m? twice daily and irinotecan 150 mg/m? plus
bevacizumab 5 mg/kg. The most frequent grade 3/4 treatment-related adverse events were neutropenia (33.3%), diarrhea
(16.7%), and thrombocytopenia (11.1%). No treatment-related death occurred. Two patients (11.1%) experienced partial
responses and 14 (77.8%) had stable disease.

Conclusion The regimen of TAS-102, irinotecan, and bevacizumab is tolerable with antitumor activity for metastatic
colorectal cancer patients refractory to first-line fluoropyrimidines and oxaliplatin treatment.
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of chemotherapy regimens for mCRC, often combined with
oxaliplatin or irinotecan. The addition of targeted agents,
such as the anti-VEGF antibody or anti-EGFR antibody, to
the chemotherapy regimen has been confirmed to signifi-
cantly improve overall survival (OS) to almost 30 months in
the first-line setting of mCRC [4]. Despite these advances,
response to second-line chemotherapy is limited, and few
treatment options are available. Therefore, it is urgent to
refine and design an optimal second-line treatment regimen
to improve the response rate and prolong the survival of
patients with mCRC.

Recently, several novel agents were approved for treat-
ing refractory mCRC, including TAS-102 [5]. TAS-102 is
an oral cytotoxic antitumor agent that consists of trifluri-
dine (FTD) and tipiracil hydrochloride (TPI). FTD is the
antitumor component of TAS-102, with two mechanisms
of action: inhibiting thymidylate synthase and incorporat-
ing it into DNA. The monophosphate form of FTD could
inhibit thymidylate synthase, and the triphosphate form
of FTD is incorporated into DNA in tumor cells, causing
DNA dysfunction. The incorporation into DNA is known to
have a lasting antitumor effect since the inhibition of thy-
midylate synthase caused by FTD rapidly disappears after
drug elimination. TPI could prevent the degradation of FTD
to potentiate the antitumor activity of FTD [6, 7]. Regarding
the unique mechanism of action, TAS-102 was considered
effective against tumors resistant to other drugs (e.g., fluoro-
pyrimidines). According to several studies, TAS-102 mono-
therapy could significantly improve the survival benefit of
mCRC patients after progressing on standard chemotherapy
[5]. Based on these results, TAS-102 was approved for the
treatment of mCRC after two previous lines of treatment.

Even though TAS-102 monotherapy was approved for
mCRC third-line treatment, it is expected to be combined
with other drugs to reinforce efficacy, which brings a novel
regimen for mCRC in a second-line setting. Based on sev-
eral preclinical studies, the combination of TAS-102 and
irinotecan or bevacizumab demonstrated synergistic effects
in human colorectal cancer xenograft models [7, 8]. An in
vitro study indicated that trifluorothymidine can enhance
SN38-induced cytotoxicity (e.g., inducing DNA strand
breaks and G2/M arrest) in colon cancer cells, synergizing
TAS-102 and irinotecan [9]. Several preclinical studies also
showed that TAS-102 exerted antitumor activity against flu-
orouracil-resistant cell lines [10—12]. Antitumor efficacy of
TAS-102 to 5-fluorouracil (5-FU) resistance was also con-
firmed in the RECOURSE study. In this study, even though
approximately 50% of patients received 5-FU in their most
recent treatment and had disease progression, the TAS-102
group showed a significant improvement in OS compared
to the placebo group [5]. Considering the antitumor activity
of TAS-102 even in a 5-FU resistant population, it is logical

to apply TAS-102 in combination with irinotecan than to
continue administering 5-FU as second-line therapy after
failure of fluoropyrimidine treatment. Moreover, the phase
III SUNLIGHT study showed that TAS-102 plus bevaci-
zumab could bring longer overall survival for patients with
refractory mCRC than TAS-102 alone [13]. Based on these
studies, the combination of TAS-102, bevacizumab, and iri-
notecan might be a new option for mCRC refractory to first-
line 5-FU-based chemotherapy.

Another phase II study conducted by our team prelimi-
narily demonstrated that irinotecan, TAS-102 plus beva-
cizumab regimen could bring promising efficacy with a
tolerable safety profile for patients with mCRC as a third-
line or beyond treatment. As of January 31st, 2023, efficacy
was assessed in 9 patients with an objective response rate
(ORR) of 33.3% (unpublished data). Furthermore, two
recent studies evaluated this regimen in the second-line
treatment setting for mCRC conducted by American and
Japanese teams, respectively, which suggested this regimen
was feasible [14, 15].

This phase I dose escalation study was aimed to deter-
mine the recommended phase II dose (RP2D) of the combi-
nation of TAS-102, irinotecan, and bevacizumab for future
clinical trials in patients with mCRC refractory to both
fluoropyrimidine and oxaliplatin and to evaluate its safety
and preliminary efficacy (ClinicalTrials.gov Identifier:
NCT06202001).

Patients and methods
Patient eligibility

The main inclusion criteria were as follows: histologically
confirmed adenocarcinoma of the colon or rectum; clinically
diagnosed with metastatic colorectal cancer based on com-
puted tomography (CT) and magnetic resonance imaging
(MRI) according to AJCC 8th edition; previously received
oxaliplatin-based first-line treatment; no prior treatment
with irinotecan; age from 18 to 70 years old; Eastern Coop-
erative Oncology Group Performance Status (ECOG PS)
of 0 or 1 with no obvious deterioration within two weeks
before the administration of the first dose; adequate organ
function (bone marrow, liver, and kidney). The key exclu-
sion criteria were as follows: hypersensitive to irinotecan,
TAS-102, or bevacizumab; prior exposure to irinotecan;
recent major surgery (within four weeks prior to initiating
therapy); other concurrent cancer; a severe illness or medi-
cal condition.

The study followed the Declaration of Helsinki and good
clinical practice guidelines. This protocol was approved by
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the institution’s ethics committees. Written informed con-
sent was obtained from all patients.

Study design

This was a single-arm, open-label, phase I, dose-escalation
study to establish the recommended phase I dose (RP2D)
for the combination of TAS-102, irinotecan, and bevaci-
zumab and evaluate its safety. This study followed a classic
343 design, in which patients received escalating doses of
TAS-102 (20, 25, 30, or 35 mg/mz/dose, administered twice
daily for days 1-5) and irinotecan (135, 150, 165, or 180
mg/m? on day 1) with a fixed dose of bevacizumab (5 mg/
kg on day 1), repeated every 14 days. The flow chart for
the dose escalation procedure is illustrated in Fig. 1. Ini-
tially, three patients will receive therapy at dose level 1. If
dose-limiting toxicity (DLT) occurred, an additional three
patients were enrolled at the same dose level. If none of the
first three patients or less than two of the six patients exhib-
ited DLT, then the study regimen was escalated to a higher
dose level. If two or more DLTs occurred, the study regi-
men was reduced to a lower dose level. The maximum tol-
erated dose (MTD) was defined as the highest dose level at
which less than one-third of evaluable patients treated had a
DLT during the first or second cycle of drug administration.
The RP2D was defined as the MTD. At least six patients
at the MTD or RP2D were needed to estimate these doses
accurately.

Treatment was continued until RECIST-defined disease
progression or clinical disease progression, unacceptable
toxicity, patient request to withdraw treatment, and a treat-
ment-free period of > 30 consecutive days.

Fig. 1 Study design of the dose
escalation. Dose escalation
followed the 3 +3 design to
determine the R2PD of the TAS-
102 and irinotecan in patients

Toxicity assessments

Toxicity assessments were performed in all patients who
received at least one dose of the study regimen from the
first dose until 30 days after the last dose of the study drug.
Adverse events (AEs) were graded based on the National
Cancer Institute (NCI) Common Terminology Criteria for
Adverse Events (CTCAE), version 5.0.

A DLT was defined as, during the period starting from
drug administration on day 1 of the first course to before
drug administration on day 1 of the third course, the occur-
rence of any toxicities that met one of the following criteria:
grade 4 neutropenia lasting>7 days; febrile neutropenia,
grade 4 thrombocytopenia, or grade 3 thrombocytopenia
requiring platelet transfusion; drug-related toxicity result-
ing in a> 14-day delay in starting cycle 2 or 3; and grade >3
non-hematologic toxicity except for the following AEs:
grade > 3 gastrointestinal symptoms that could be controlled
by supportive care; electrolyte and yGTP abnormalities; and
grade >3 hypertension that could be controlled.

Efficacy assessment

Imaging examination for tumor assessment was performed
at baseline and every three cycles or as clinically necessary.
The response was assessed by the investigator according to
RECIST version 1.1. Patients who had completed one or
more cycles of study medication and had undergone radio-
logic/clinical progression assessments were evaluated for
efficacy assessment.

Statistical analyses

The number of patients was based on a standard 3 + 3 design
for dose-escalation studies. Descriptive statistics were used
to summarize patient baseline characteristics and the safety

IRI 180mg/m?

TAS-102 35mg/m? bid
| BEV 5mg/m?

IRl 165mg/m?
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and efficacy of the treatment. Overall survival (OS) was
defined as the time from the date of beginning receiving
this regimen to the date of death resulting from any cause.
Progression-free survival (PFS) was defined as the time
from the date of the first administration of this regimen
to the date of the first documented disease progression or
death due to any cause. OS and PFS were analyzed using

Table 1 Patient characteristics at baseline

Characteristic Level 1 Level 2 Level 3 Total
(n=6) (n=6) (n=6) (n=18)
n(%) n(%) n(%) n(%)
Median (range) 58.5 58.0 68.5 58.5
age, years (48-70) (41-70)  (34-67) (34-70)
Sex
Male 2(33.3%) 3(50%) 3(50%) 8 (44.4%)
Female 4(66.7%)  3(50%) 3(50%) 10 (55.6%)
ECOG Perfor-
mance Status
0 0 2(33.3%) 1 3 (16.7%)
(16.7%)
1 6 (100%) 4 (66.7%) 5 15 (83.3%)
(83.3%)
Cancer Diagnosis
Recurrent 5(83.3%) 5(83.3%) 4 14 (77.8%)
(66.7%)
Unresectable 1(16.7%) 1(16.7%) 2 4 (22.2%)
(33.3%)
Primary tumor
site
Left-sided 5(83.3%) 5(83.3%) 6 16 (88.9%)
(100%)
Right-sided 1(16.7%) 1(16.7%) 0 2 (11.1%)
No. of metastatic
organs
1 5(83.3%) 3(50%) 5 13 (72.2%)
(83.3%)
>1 1(16.7%) 3 (50%) 1 5(27.8%)
(16.7%)
Prior Therapies
Surgery 1(16.7%) 3(50%) 4 8 (44.4%)
(66.7%)
Ist line 6 (100%) 6(100%) 6 18 (100%)
chemotherapy (100%)
Bevacizumab 4 (66.7%) 2(33.3%) 4 10 (55.6%)
(66.7%)
Cetuximab 1(16.7%) 1(16.7%) 0 2 (11.1%)
MMR status
pMMR 3 (50%) 4 (66.7%) 4 11 (61.1%)
(66.7%)
dMMR 0 0 0 0
NA 3 (50%) 2(33.3%) 2 7 (38.9%)
(33.3%)
RAS/BRAF status
Wild type 1(16.7%) 3(50%) O 4 (22.2%)
Mutant type 5(83.3%) 2(33.3%) 6 13 (72.2%)
(100%)
NA 0 1(16.7%) 0 1 (5.6%)

Abbreviations: ECOG Eastern Cooperative Oncology Group

the Kaplan-Meier method. The 95% ClIs for median OS
and PFS were generated using the Brookmeyer and Crow-
ley method. All statistical analyses were performed using
the SPSS version 29.0 (IBM Corp., Armonk, NY, United
States). All statistical tests were two-sided; P <0.05 will be
considered statistically significant.

Results
Patient characteristics

Between November 1st, 2022, and September 30th, 2023, 18
patients were recruited and treated. All 18 patients received
at least three cycles of the study regimen. The median age
was 58.5 years (34—70 years), and ten (55.6%) were female.
Fifteen patients (83.3%) had an ECOG PS of 1, and 3 had a
PS of 0. Sixteen patients (88.9%) had left-sided colon can-
cer, and 2 (11.1%) had right-sided colon cancer. Of the 18
patients, fourteen had recurrent disease, and four had unre-
sectable disease. Twelve patients had liver metastasis, and
7 had lung metastasis. Baseline KRAS/NRAS/BRAF gene
status analysis was performed in 17 pts. RAS mutations
were present in 12 patients, and only one harbored BRAF
gene mutation. In terms of prior therapy, ten patients had
a history of bevacizumab administration, and two received
anti-epidermal growth factor receptor monoclonal antibody
in the first-line treatment. Table 1 shows patients’ baseline
characteristics and prior therapy in each dose level group.

Determination of the RP2D

One DLT was observed at dose level 1 (TAS-102 30 mg/m?
twice daily, irinotecan 150 mg/m? plus bevacizumab 5 mg/
kg): this patient developed grade 4 thrombocytopenia in
cycle 1. At dose level 2 (TAS-102 35 mg/m? twice daily, iri-
notecan 150 mg/m? plus bevacizumab 5 mg/kg), two DLTs
were observed. One patient developed grade 4 neutrope-
nia and grade 3 diarrhea in cycle 1, and another developed
grade 4 neutropenia in cycle 2.Therefore, this dose was not
tolerable. Based on the results of dose level 1 and dose level
2, dose level 3 was designed as TAS-102 30 mg/m? twice
daily and irinotecan 165 mg/m? plus bevacizumab 5 mg/kg.
Two DLTs were observed: one patient developed grade 3
fatigue in cycle 1, and another developed grade 4 neutrope-
nia in cycle 2. Therefore, this dose was also intolerable. On
this basis, the RP2D for phase II was established as TAS-
102 30 mg/m? twice daily and irinotecan 150 mg/m? plus
bevacizumab 5 mg/kg (dose level 1).
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Table 2 Most common treatment-related adverse events (maximum grade per patient per event)

Adverse events Level 1 (n=6)

Level 2 (n=6)

Level 3 (n=6) Total (n=18)

All grades,  Grade 3/4  All grades  Grade3/4  Allgrades  Grade3/4  All grades Grade 3/4
(%) (%) n(%) (%) (%) n(%) (%) n(%)
Haematologic toxicity
Anemia 0 0 0 0 0 0 0 0
Thrombocytopenia 1(167%)  1(16.7%) 1(167%) 1(16.7%) 0 0 2(11.1%)  2(11.1%)
Neutropenia 2(333%)  1(167%) 4(66.7%) 2(33.3%) 4(66.7%) 3 (50%) 10 (55.6%)  6(33.3%)
Febrile neutropenia 0 0 0 0 0 0 0 0
Non-haematologic toxicity
Nausea 1(16.7%) 0 1(16.7%) 0 0 0 2(11.1%) 0
Vomiting 0 0 0 0 1(16.7%) 0 1(5.6%) 0
Diarthea 1(167%)  1(167%) 2(333%) 2(333%) 1(167%) 0 4222%)  3(16.7%)
Constipation 0 0 0 0 0 0 0 0
Peripheral neurotoxicity 0 0 0 0 0 0 0 0
Fatigue 0 0 0 0 1(167%) 1(16.7%)  1(5.6%) 1 (5.6%)
Hand-foot syndrome 0 0 0 0 0 0 0 0
Rash acneiform 0 0 0 0 0 0 0 0
Stomatitis 0 0 0 0 0 0 0 0
Hypomagnesemia 0 0 0 0 0 0 0 0
Hypocalcemia 0 0 0 0 0 0 0 0
Hypokalemia 0 0 0 0 0 0 0 0
ALT/AST increased 0 0 0 0 0 0 0 0
Table 3 Efficacy outcome (11.1%). In dose level 1, a grade 4 neutropenia occurred in a
Variable Level 1 Level 2 Level 3 Total patient, and a grade 4 thrombocytopenia occurred in another
(n=6) (n=6) (n=6) (n=18) patient. Two cases of grade 4 neutropenia, 2 cases of grade 3
CR 0 0 0 0 diarrhea, and a grade 3 thrombocytopenia occurred at Level
PR 2(333%) 0 0 2 2. Four serious TRAE:s (3 cases of neutropenia and 1 case of
SD 3 (50%) 3 . 6 . 14 fatigue) occurred in 4 patients at Level 3.
D 1 (16.7%) (183'3 %) (()100 %) ) Most AEs were revers.ible a1.1d managed with appropriate
(16.7%) treatment. No patients discontinued the study due to treat-
ORR, n (%) 2(333%) 0 0 2 ment-related adverse events. At the time of data cutoff, none
(11.1%) of the patients died in this study. The common TRAEs are
DCR, n (%) 5(833%) 5 6 16 summarized in Table 2.
(83.3%) (100%) (88.9%)
PFS, median NR NR NR NR
(95%CI), months Efﬁcacy
08, median (95%CI), NR NR NR NR
months As of September 30th, 2023, efficacy was assessed in all 18

Abbreviations: CR complete response, PR partial response; SD stable
disease, PD progressive disease, ORR overall response rate, DCR
disease control rate, PFS progression-free survival; CI confidence
interval, NR not reached, OS overall survival

Safety

Among all patients, 13 (72.2%) experienced one or more
treatment-related adverse effects (TRAEs) of any grade.
Grade 3/4 TRAEs occurred in 10 patients (55.6%). AEs were
predominantly hematologic or gastrointestinal-related. The
most common TRAEs were neutropenia (55.6%), diarrhea
(22.2%), thrombocytopenia (11.1%), and nausea (11.1%).
The most frequently occurring grade 3/4 TRAEs were neu-
tropenia (33.3%), diarrhea (16.7%), and thrombocytopenia

@ Springer

participants with an overall response rate (ORR) of 11.1%
(2 had partial response, PR; 14 had stable disease, SD; 2 had
progression disease, PD). Of the 14 patients with SD, 12
patients experienced tumor decrease. As shown in Table 3,
the response rate was 33.3% at Level 1, while no response
at Level 2 and Level 3. The disease control rate (DCR) was
83.3% at Level 1, 83.3% at Level 2, and 100% at Level 3.
The median PFS and median OS were not reached.

Discussion

The primary objective of this dose-escalation phase I study
was to evaluate the safety of the combination of TAS-102,
irinotecan, and bevacizumab in mCRC patient refractory to
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fluoropyrimidine and oxaliplatin and to determine the rec-
ommended dose for phase II trial. This study preliminar-
ily demonstrated that the biweekly triplet combination was
safe and showed modest efficacy in Chinese mCRC patients
pretreated with fluoropyrimidine and oxaliplatin. To our
knowledge, this is the first study to evaluate such a regimen
in Chinese patients.

In recent years, several studies explored the dosing sched-
ule for the irinotecan containing doublet or triplet combina-
tion. A Japanese phase I study combining standard TAS-102
regimen (40-70 mg/m%*/day on days 1-5 and 8-12, every
four weeks) with irinotecan showed preliminary antitumor
activity but high incidence of grade 3/4 neutropenia (100%)
and febrile neutropenia (30%) [16]. The severe hematologi-
cal adverse effects hindered the clinical application of this
regimen. Therefore, the dosing schedule of this regimen
requires optimization. In 2020, results of the BiTS study
indicated that biweekly TAS-102 (twice daily on days 1-5,
every two weeks) with bevacizumab yielded efficacy simi-
lar to that of standard TAS-102 dosing schedule but with
reduced toxicity [17]. In other words, the biweekly schedule
of TAS-102 combined with bevacizumab could maintain
dose intensity and antitumor activity but with better safety.
Varghese et al. conducted a phase I study in America evalu-
ating the safety and recommended dose of a biweekly TAS-
102-irinotecan-bevacizumab regimen (NCT01916447)
[14]. The recommended dose was TAS-102 25 mg/m? plus
irinotecan 180 mg/m? combined with 5.0 mg/kg of beva-
cizumab. At the recommended dose, lower frequencies of
TRAEs were observed compared to other similar studies.
Another Japanese phase I pilot study, the first study evaluat-
ing the triple combination of biweekly TAS-102 plus irino-
tecan and bevacizumab in Asian patients, determined that
the RP2D could be defined as TAS-102 35 mg/m? (admin-
istered twice per day on days 1-5) plus irinotecan 150 mg/
m? combined with bevacizumab (5.0 mg/kg) for two weeks
[15]. Compared with the other studies exploring second-line
irinotecan containing triplet combination, grade 3/4 neutro-
penia in this study was observed more frequently. However,
the incidence of non-hematological toxicities was similar to
other studies. It is potentially because of the differences in
ethnicity, doses of TAS-102 and irinotecan, and the defini-
tion of DLT. On this basis, in our study, lower starting doses
of biweekly TAS-102 administration were used, and the rec-
ommended dose was defined as TAS-102 30 mg/m? (twice
daily on days 1-5 of a 14-day cycle) plus irinotecan 150
mg/m? (on day 1 of a 14-day cycle) combined with bevaci-
zumab 5.0 mg/kg (on day 1 of the 14-day cycle).

Concerning safety, in this study, any-grade TRAEs were
reported in 13 patients (72.2%). The most common TRAEs
were neutropenia, diarrhea, thrombocytopenia, and nau-
sea. Neutropenia, diarrhea, and thrombocytopenia were the

major grade 3/4 TRAEs. The safety profile of the regimen
of TAS-102 plus irinotecan and bevacizumab was similar to
that in TAS-102 monotherapy or other irinotecan containing
doublet or triplet combination [14—16, 18-21]. In these pre-
vious studies, the rate of all-grade neutropenia ranged from
46 to 100%, and grade 3/4 neutropenia ranged from 24 to
100%. The reported incidence of all-grade diarrhea ranged
from 38 to 99.2%, and the incidence in grades>3 ranged
from 0 to 83.4%. The rate of all-grade thrombocytopenia
ranged from 14 to 70%, and grade 3/4 neutropenia ranged
from 0 to 10%. Notably, compared with two similar studies
conducted in the United States and Japan, our study showed
decreased all-grade toxicity [14, 15]. None of the patients
in our study experienced febrile neutropenia. Most hema-
tological AEs could be managed by delay in the treatment
schedule, dose reduction, and basic supportive care. Non-
hematological toxicities such as diarrhea, nausea, fatigue,
and vomiting were mainly related to TAS-102 and irinote-
can, which were also reversible and within our expectations.
No TRAE was leading to the discontinuation of treatment
or treatment-related deaths. Overall, this triple combination
is tolerable, and its overall safety profile is consistent with
the individual agents without unanticipated safety concerns.

This study showed modest antitumor activity of the com-
bination of TAS-102 plus irinotecan and bevacizumab in
patients refractory to 5-FU and oxaliplatin. In the entire pop-
ulation, the ORR was 11.1%, and the DCR was 88.9%. The
median PFS and the median OS were not reached. A previ-
ous study reported that the antitumor effect of TAS-102 was
dose-dependent [22]. In this study, interestingly, patients in
the RP2D cohort with lower dose levels achieved an ORR of
33.3%, which is numerically better than previous trials for
other irinotecan containing doublet or triplet combination as
second-line therapy. For reference, in several phase III stud-
ies conducted in patient refractory to first-line treatment for
mCRC, FOLFIRI (leucovorin, fluorouracil, and irinotecan)
plus ramucirumab resulted in an ORR of 13.4% and median
PFS of 5.7 months, while FOLFIRI plus aflibercept resulted
in an ORR of 19.8% and median PFS of 6.9 months [20,
21]. Another multicenter, phase II/III trial showed that the
ORR and PFS of TAS-102 plus bevacizumab regimen were
3.8% and 4.5 months, while FOLFIRI plus bevacizumab
regimen as second-line treatment for mCRC resulted in an
ORR of 7.1% and median PFS of 6.0 months [23]. In addi-
tion, two similar phase I trials explored the same regimen
in mCRC patients as second-line treatment. The ORR and
median PFS reported in the American study were 12% and
7.9 months, and that in the Japanese study were 19% and 7.1
months [14, 15]. Notably, most patients (77.8%, including 2
PR and 12 SD) experienced tumor decrease during their first
three treatment cycles, and tumors might decrease further in
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the subsequent treatment courses. Therefore, the efficacy of
this regimen will be further evaluated in the phase II study.

There were several limitations associated with this study.
First, this was a nonrandomized prospective study with a
limited sample size. As only 18 patients were in the dose-
escalation cohort, it was difficult to accurately assess effi-
cacy in such a heterogeneous group with various prognostic
factors such as RAS/BRAF status and previous treatment.
Second, the pharmacokinetic study was not planned in this
study, leaving the safety issues without a rational pharmaco-
kinetic explanation. In addition, as a prospective study, only
selected, fit patients were enrolled. Therefore, the findings
of our study cannot be extrapolated to unfit or older patients
with poor general conditions.

Our study indicated that the combination of TAS-102, iri-
notecan, and bevacizumab produced a lower rate of myelo-
suppression. The preliminary efficacy results, especially in
the R2PD cohort, showed comparable antitumor activity
to the standard second-line treatment regimen. Currently,
the phase II study is ongoing, and its results are eagerly
anticipated.

Conclusion

In conclusion, this phase I dose escalation trial suggested that
the triplet combination of TAS-102, irinotecan, and bevaci-
zumab is feasible with tolerable toxicity for mCRC resistant
to first-line therapy with fluoropyrimidines and oxaliplatin.
Further investigation of this regimen is warranted.
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