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Background: TAS-102 has been applied to metastatic colorectal cancer (mCRC) patients
who had received at least two prior regimens of standard chemotherapy. This meta-analysis is
designed to assess the efficacy and safety of TAS-102 in patients with mCRC.

Methods: We searched randomized controlled trials (RCTs) through PubMed, Embase, Web
of Science and Cochrane clinical trial databases and clinicaltrial.gov from database initiation
to March 2018. The overall survival (OS), progression-free survival (PFS), disease control rate
(DCR) and incidence of adverse events were summarized with the use of hazard ratio (HR) or
risk ratio (RR).

Results: Three RCTs with 1318 patients were included. Results showed that TAS-102 signifi-
cantly improved OS (HR 0.70, 95% confidence interval [CI] 0.62—-0.79) and PFS (HR 0.46, 95%
CI 0.40-0.52) in patients who were intolerant or refractory to fluoropyrimidine, irinotecan and
oxaliplatin. The pooled odds ratio of DCR was 4.15 (95% CI 3.18-5.43). Notably, there were
significant OS benefits both in patients with KRAS mutation (HR 0.76, 95% CI 0.63-0.92) and
those with wild-type KRAS (HR 0.66, 95% CI 0.55-0.79). These benefits were also observed
in patients with different numbers of metastatic sites. However, patients with >18 months
since the diagnosis of first metastases seemed to have better OS (HR 0.65, 95% CI 0.55-0.77).
The most common toxicities associated with TAS-102 were neutropenia (RR 116.51, 95%
CI 23.51-577.33), leucopenia (RR 67.70, 95% CI 13.63-336.29), anemia (RR 4.28, 95% CI
2.70-6.79) and diarrhea (RR 5.10, 95% CI 1.40-18.61).

Conclusion: TAS-102 significantly improves OS, PFS and DCR in refractory mCRC patients
with tolerable toxicity. Meanwhile, the OS benefits have nothing to do with KRAS status and
the number of metastatic sites.
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Introduction

Colorectal cancer (CRC) is the third most frequent cancer and the fourth most frequent
cause of cancer-related death worldwide.'?> Approximately 25% of patients undergo
metastases at initial diagnosis, and almost 50% of patients with CRC will ultimately
develop metastases.> With the arrival of the era of molecular targeted therapy, the
median survival time of patients with metastatic colorectal cancer (mCRC) has been
extended to 30 months.** However, most patients with mCRC have to receive pallia-
tive care due to the fact that no more medicine is available after they are ultimately
refractory or intolerant to standard chemotherapies (fluoropyrimidine, irinotecan
and oxaliplatin).
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TAS-102, an oral antimetabolite, consists of two com-
ponents: trifluridine (FTD) and tipiracil hydrochloride
(TPI).” FTD is a thymidine analog that plays a radical role
in cytotoxicity through inhibiting thymidylate synthase (TS)
and incorporation into DNA, resulting in DNA dysfunction
and damage.® TPI inhibits the rapid catabolism of FTD by
thymidine phosphorylase (TP) at the first pass by the liver and
the intestinal tract.” Moreover, a review considers that TP is
analogous to platelet-derived endothelial cell growth factor
and TPI has a potential antiangiogenic activity.'’

A Phase II clinical trial from Japan showed that TAS-102
significantly improved overall survival (OS) compared with
placebo in mCRC patients who were refractory or intolerant
to standard chemotherapies including 5-fluorouracil, irinote-
can and oxaliplatin (OS 9.0, vs 6.6 months; hazard ratio [HR]
0.56, 95% confidence interval [CI] 0.39—0.81); TAS-102 was
therefore approved for treatment in 2014.!! The subsequent
RECOURSE trial was a randomized, double-blind, placebo-
controlled, international Phase III trial.'? It also demonstrated
that TAS-102 had prominent efficacy in improving survival
with tolerable adverse effects in refractory mCRC patients
who had already received all approved cytotoxic or molecular
targeted agents (OS 7.1, vs 5.3 months, HR 0.68, 95% CI
0.58-0.81), which promote the approval of TAS-102 by the
US Food and Drug Administration (FDA) in 2015."

In this study, we aimed to perform meta-analysis of
randomized controlled trials (RCTs) to further evaluate the
efficacy and safety of TAS-102 in patients with mCRC.

Materials and methods

Literature search and inclusion criteria

We conducted literature search of RCTs on various databases
including PubMed, Embase, Web of Science and Cochrane,
as well as clinicaltrial.gov. We used the following keywords:
“TAS-102”, “Trifluridine”, “chemotherapy” and “metastatic
colorectal cancer”, according to diverse combinations. Search
time was from database initiation to March 2018, and there
were no language restrictions.

The inclusion criteria were determined on the basis of
“PICOS” principle: P, population: patients with mCRC; I,
intervention: TAS-102 alone; C, comparison: chemotherapy
or placebo alone; O, outcome: effect and safety and S, study:
randomized Phase II or III trial. We selected trials by viewing
titles and abstracts first. When we had uncertainties, the full
texts would be read to rule out interference of the improper
literature. Two investigators independently accomplished the
search and review of all identified trials.

Data extraction and quality assessment
Two investigators independently extracted data from the
included articles, including publication year, the primary
end point, geographic region, characteristics of enrolled
patients, sample sizes, study design and outcomes of differ-
ent subgroups. The outcomes comprised OS, progression-
free survival (PFS), disease control rate (DCR) and adverse
events. The Cochrane Collaboration’s tool was applied for
investigators to assess the quality of selected literature. The
risk of bias assessment was measured by three forms for every
trial: low risk (+), unclear risk (?) and high risk (-). When
there were disagreements in all the processes, discussion
and consultation with the third researcher were necessary to
attain consistency.

Data analyses and statistical methods

Data analyses were performed using the RevMan 5.3 soft-
ware (Cochrane Collaboration, Oxford, UK). OS and PFS,
as the time-to-event results, were pooled through the most
appropriate statistic, HRs. Subgroup analyses were used to
appraising the consequences in patients with different KRAS
statuses, times since the diagnosis of first metastases and
numbers of metastatic sites. The incidence of adverse events
was assessed through risk ratio (RR). All data were extracted
directly from the reports, and the 95% Cls for all results were
reported. As the RevMan software only retains two decimal
places, when the 95% CIs were slightly different (<0.01%)
in statistical software and literature reports, we reported the
former. Heterogeneity was evaluated through y2-based Q
test and I? statistics. ’=0% expresses no heterogeneity is
viewed, and a larger value means a larger heterogeneity.'
On account of the small number of included trials (<10), we
did not use the Begg’s and Egger’s trials to examine potential
publication bias.

Results
Included studies and study quality

Initially, 377 articles were retrieved from all searched data-
bases. We eliminated duplicates, reviews and single-arm
trials by reading abstracts and then screened the full texts and
excluded articles according to our inclusion criteria. Finally,
three RCTs with 1318 patients were included in this study
(Figure 1). The key baseline characteristics and the efficacy
results of three included RCTs are summarized in Tables 1
and 2, respectively. All studies were randomized and double
blind and reported all preset results, so the risk of bias was
low by our judgment (Figure 2).
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Figure | The process of study selection.

oS

OS was the primary end point of three trials, and the pooled
HR showed that TAS-102 decreased the risk of death by
30% compared with placebo (HR 0.70, 95% CI 0.62—0.79,
PP=24%; Figure 3). The subgroup analyses were performed.
Remarkably, TAS-102 had statistically significant OS ben-
efits in patients with both KRAS mutation (HR 0.76, 95%
CI0.63-0.92, ’=44%) and wild-type KRAS (HR 0.66, 95%
CI 0.55-0.79, I’=2%; Figure 4). TAS-102 prolonged OS in
patients whether with one or two metastatic sites (HR 0.75,
95% CI 0.62-0.90, I’=20%) or more than three metastatic
sites (HR 0.67, 95% CI 0.55-0.83, I’=0%). Interestingly,

patients with >18 months since diagnosis of the first metas-
tasis had OS improvement (HR 0.65, 95% CI 0.55-0.77,
P=0%), but the benefit was not observed in patients with
<18 months since diagnosis of the first metastasis (HR 0.85,
95% CI 0.66-1.11, ’=0%).

Progression-free survival (PFS)

PFS was significantly improved in patients who were
treated with TAS-102 (HR 0.46, 95% CI 0.40-0.52, /=0%;
Figure 5). No more relevant data were recorded about PFS
in the subgroup patients, so we could not perform deeper
subgroup analysis.
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Table | Characteristics of three RCTs

Trials

age (years)

size

enrolled

end point

<l
NR
NR

Mutant

45
26

Wild
type
54

24

Adenocarcinoma

63
62

112
57

0-2

Refractory or intolerant to
standard chemotherapies®

] oS

TAS-102
Placebo

Japan 2012;
Yoshino

etal'

423
211

272 11
55

262
131

Adenocarcinoma

63

534
266
271

0-1

Refractory or intolerant to

N oS

TAS-102

RECOURSE;

135
99
50

63

standard chemotherapies®

Placebo

Mayer et al'?

137
83

134
52

172
85

Adenocarcinoma

58
56

0-1

Refractory or intolerant to

1l (6N

TAS-102

TERRA; Xu
etal's

135
Notes: *Patients have received chemotherapy with each of the following agents: fluoropyrimidine, oxaliplatin and irinotecan. The blue shading highlights that the primary endpoint is critical to assessing the accuracy of RCTs results, and

standard chemotherapies®
that the meta-analysis also considers the consistency of the primary endpoint for pooled outcomes.

Placebo

Abbreviations: ECOG, Eastern Cooperative Oncology Group; NR, not reported OS, overall survival; RCT, randomized controlled trial.

DCR

Based on the published DCR in three trials, the pooled odds
ratio of DCR was 4.15 (95% CI 3.18-5.43, P=0%; Figure 6).
This result indicated the superiority of TAS-102 in improving
DCR compared with placebo.

Adverse events

The most frequent grade 3 or higher adverse events associ-
ated with TAS-102 had been recorded in Figure 7. Consistent
with previous reports, the application of TAS-102 would
strikingly induce adverse events, including neutropenia
(RR 116.51,95% C123.51-577.33, I’=0%), leucopenia (RR
67.70, 95% CI 13.63-336.29, I’=0%), anemia (RR 4.28,
95% CI 2.70-6.79, P=3%) and diarrhea (RR 5.10, 95% CI
1.40-18.61, ’=3%).

Discussion

As we know, TAS-102 had shown OS benefits in mCRC
patients who were pretreated with fluoropyrimidine, irinote-
can and oxaliplatin in previous two randomized clinical trials,
giving rise to its approval in Japan, Europe and the USA.
In the latest Phase III clinical trial (TERRA), TAS-102 still
exhibited a statistically significant survival benefit compared
with placebo in Asian patients with refractory mCRC (OS,
7.8;vs, 7.1 months; HR, 0.79; 95% CI, 0.62—0.99) who were
refractory or intolerant to two or more prior chemotherapy
regimens, regardless of the previous exposure to targeted
therapy.'> In our study, the results of the three clinical trials
were pooled and analyzed.

To our knowledge, this is the first meta-analysis to evalu-
ate the efficacy and safety of TAS-102 in patients with mCRC.
The analysis showed that TAS-102 can significantly prolong
OS and PFS in mCRC patients who had received at least two
regimens of standard chemotherapy.

Notably, according to the outcomes of subgroup analyses,
there was no significant difference of OS benefit in KRAS
status and the number of metastatic sites. In the KRAS
mutation subgroup, the reports in these three trials were dif-
ferent. Patients with wild-type KRAS had OS benefits only
in the RECOURSE study, while KRAS-mutant patients had
OS benefits only in the Japanese trial. In the Japanese trial,
patients in the KRAS mutation group had superior OS than
those in the KRAS wild-type group. The researchers executed
an adjusted analysis subsequently, and the result was similar
to the previous study. This discrepancy was eventually consid-
ered to be caused by the small sample size. In our study, the
data from three clinical studies were accumulated and pooled,
and it was concluded that the efficacy of TAS-102 was not
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Table 2 Efficacy results of three RCTs

References Arms Sample  Primary oS PFS DCR (%)
size endpoint  Median  HR  95% ClI Median  HR 95% ClI
(months) (months)
Japan 2012; TAS-102 112 oS 9 056 0.39-0.81 2 041 0.28-0.59 43
Yoshino etal''  Placebo 57 6.6 |
RECOURSE; TAS-102 534 oS 7.1 0.68 0.58-0.81 2 0.48 0.41-0.57 44
Mayer et al'? Placebo 266 5.3 1.7
TERRA; Xu TAS-102 271 oS 7.8 0.79  0.62-0.99 2 0.43 0.34-0.54 44.1
etal'® Placebo 135 7.1 1.8

Note: The blue shading highlights that the primary endpoint is critical to assessing the accuracy of RCTs results, and that the meta-analysis also considers the consistency

of the primary endpoint for pooled outcomes.

Abbreviations: Cl, confidence interval; DCR, disease control rate; HR, hazard ratio; OS, overall survival; PFS, progression-free survival; RCT, randomized controlled trial.
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Figure 2 Risk of bias summary.
HR HR
Study or subgroup log(HR) SE Weight 1V, fixed, 95% CI IV, fixed, 95% CI
Japan 2012; Yoshino et al'! -0.5798 0.1883 11.0% 0.56 (0.39-0.81)
RECOURSE; Mayer et al'? —0.3857 0.0812 59.4% 0.68 (0.58-0.80)
TERRA; Xu et al'® —0.2357 0.1151 29.6% 0.79 (0.63-0.99)
Total (95% Cl) 100.0% 0.70 (0.62-0.79)

Heterogeneity: ¥2=2.63, df=2 (P=0.27); P=24%

0.2 0.5 1 2 5
Test for overall effect: Z=5.80 (P<0.00001
( ) TAS-102 Placebo
Figure 3 Forest plots for OS.
Abbreviations: Cl, confidence interval; HR, hazard ratio; IV, inverse variance; OS, overall survival; SE, standard error.
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HR HR

Study or subgroup log(HR) SE Weight 1V, fixed, 95% CI IV, fixed, 95% CI
4.1.1 Wild-type KRAS

Japan 2012; Yoshino et al'! -0.3567 0.2729 11.6%  0.70 (0.41-1.20)
RECOURSE; Mayer et al'? —-0.5447 0.1295 51.6% 0.58 (0.45-0.75)
TERRA; Xu et al'® -0.2614 0.1534 36.8% 0.77 (0.57-1.04)
Subtotal (95% ClI) 100.0% 0.66 (0.55-0.79)
Heterogeneity: x2=2.05, df=2 (P=0.36); ’=2%
Test for overall effect Z=4.50 (P<0.00001)
4.1.2 KRAS Mutant
Japan 2012; Yoshino et al'! -0.821 0.305 10.3%  0.44 (0.24-0.80)
RECOURSE; Mayer et al'? -0.2231 0.124 62.5% 0.80 (0.63-1.02)
TERRA; Xu et al'® -0.1863 0.1881 27.2%  0.83 (0.57-1.20)
Subtotal (95% Cl) 100.0% 0.76 (0.63-0.92)
Heterogeneity: ¥%=3.60, df=2 (P=0.17); P=44%
Test for overall effect Z=2.80 (P=0.005)
4.1.3 Time since diagnosis of first metastases <18 months

RECOURSE; Mayer et al'? -0.1744 0.1862 50.7%  0.84 (0.58-1.21)
TERRA; Xu et al'® -0.1393 0.189 49.3%  0.87 (0.60-1.26)
Subtotal (95% ClI) 100.0%  0.85(0.66-1.11)
Heterogeneity: ¥2=0.02, df=1 (P=0.89); ’=0%

Test for overall effect Z=1.18 (P=0.24)

4.1.4 Time since diagnosis of first metastases 218 months

RECOURSE; Mayer et al'? —-0.4463 0.1009 73.3% 0.64 (0.53-0.78)
TERRA; Xu et al'® -0.4005 0.1673 26.7%  0.67 (0.48-0.93)
Subtotal (95% ClI) 100.0% 0.65 (0.55-0.77)
Heterogeneity: 2=0.05, df=1 (P=0.81); ’=0%

Test for overall effect Z=5.02 (P=0.00001)

4.1.5 No. of metastatic sites 1-2

RECOURSE; Mayer et al'? -0.3711 0.1183 63.8% 0.69 (0.55-0.87)
TERRA; Xu et al'® -0.1508 0.1571 36.2%  0.86 (0.63-1.17)
Subtotal (95% ClI) 100.0%  0.75 (0.62-0.90)
Heterogeneity: ¥%=1.25, df=1 (P=0.26); ’=20%

Test for overall effect Z=3.08 (P=0.002)

4.1.6 No. of metastatic sites = 3

RECOURSE; Mayer et al'? -0.3857 0.1315 66.6% 0.68 (0.53-0.88)
TERRA; Xu et al'® -0.4155 0.1858 33.4%  0.66 (0.46-0.95)
Subtotal (95% Cl) 100.0%  0.67 (0.55-0.83)

Heterogeneity: x2=0.02, df=1 (P=0.90); ’=0%
Test for overall effect Z=3.69 (P=0.0002)

05 07 1 1.5 2

Test for subgroup difference: y?=4.75. df=5 (P=0.45). ’=0% TAS-102 Placebo

Figure 4 Forest plot for OS by subgroup.
Abbreviations: Cl, confidence interval; HR, hazard ratio; IV, inverse variance; OS, overall survival; SE, standard error.

HR HR
Study or subgroup log(HR) SE Weight 1V, fixed, 95% CI 1V, fixed, 95% CI
Japan 2012; Yoshino et al'! -0.8916 0.1857 11.3% 0.41 (0.28-0.59)
RECOURSE; Mayer et al'? -0.734 0.0804 60.0% 0.48 (0.41-0.56)
TERRA; Xu et al'® —0.844 0.1162 28.7% 0.43 (0.34-0.54)
Total (95% ClI) 100.0% 0.46 (0.40-0.52)
Heterogeneity: x2=0.99, df=2 (P=0.61); =0% 0.2 05 1 2 5

Test for overall effect: Z=12.58 (P<0.00001) TAS-102 Placebo

Figure 5 Forest plot for PFS.
Abbreviations: Cl, confidence interval; HR, hazard ratio; IV, inverse variance; PFS, progression-free survival; SE, standard error.

2920 submit your manuscript Cancer Management and Research 2018:10

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove Efficacy and safety of TAS-102 in refractory mCRC

TAS-102 Placebo OR OR
Study or subgroup Events Total Events Total Weight M-H, fixed, 95% CI M-H, fixed, 95% CI
Japan 2012; Yoshino et al''115 261 19 130 232%  4.60(2.67-7.93)
RECOURSE; Mayer et al'2221 534 42 266 53.7% 3.77 (2.60-5.46)
TERRA; Xu et al'® 115 261 19 130 23.2%  4.60(2.67-7.93)
Total (95% Cl) 1056 526 100.0%  4.15(3.18-5.43)
Total events 451 80

Heterogeneity: x2=0.54, df=2 (P=0.76); ’=0%

Test for overall effect: Z=10.44 (P<0.00001) 0.05 0-2 ! 5 20

Placebo TAS-102

Figure 6 Forest plot for DCR.
Abbreviations: Cl, confidence interval; DCR, disease control rate; M-H, Mantel-Haenszel; OR, odds ratio.

TAS-102 Placebo RR RR
Study or subgroup Events Total Events Total Weight M-H, fixed, 95% CI M-H, fixed, 95% CI
6.1.1 Neutropenia
Japan 2012; Yoshino etal'' 57 113 0 57 332% 58.51 (3.68-929.83)
RECOURSE; Mayer et al'> 200 528 0 263 334%  200.12(12.52-3197.90)
TERRA; Xu et al'5 90 271 0 135 33.4% 90.50 (5.66—1446.89)
Subtotal (95% Cl) 912 455 100.0% 116.51 (23.51-577.33)
Total events 347 0
Heterogeneity: 2=0.42, df=2 (P=0.81); ’=0%
Test for overall effect Z=5.83 (P<0.00001)
6.1.2 Leucopenia
Japan 2012; Yoshinoetal' 32 113 0 57 33.2% 33.07 (2.06-530.45)
RECOURSE; Mayer etal'? 113 528 0 263 33.4% 113.29 (7.07-1815.09)
TERRA; Xu et al'5 56 271 0 135 33.4% 56.50 (3.52-907.48)
Subtotal (95% Cl) 912 455 100.0% 67.70 (13.63-336.29)
Total events 201 0
Heterogeneity: x2=0.40, df=2 (P=0.82); ’=0%
Test for overall effect Z=5.15 (P<0.00001)
6.1.3 Anemia
Japan 2012; Yoshinoetal' 19 113 3 57 157% 3.19 (0.99-10.35)
RECOURSE; Mayeretal'> 96 528 8 263 42.1% 5.98 (2.95-12.11)
TERRA; Xu et al'5 48 271 8 135 421% 2.99 (1.46-6.14)
Subtotal (95% Cl) 912 455 100.0% 4.28 (2.70-6.79)
Total events 163 19
Heterogeneity: x2=2.05, df=2 (P=0.36); ’=3%
Test for overall effect Z=6.17 (P<0.00001)
6.1.4 Fatigue
Japan 2012; Yoshinoetal 7 113 2 57 114% 1.77 (0.38-8.23)
RECOURSE; Mayer etal'? 21 533 15 265 85.8% 0.70 (0.36-1.33)
TERRA; Xu et al'5 4 271 0 135 29% 4.50 (0.24-82.98)
Subtotal (95% Cl) 917 457 100.0% 0.93 (0.52-1.63)
Total events 32 17
Heterogeneity: ?=2.56, df=2 (P=0.28); ’=22%
Test for overall effect Z=0.26 (P=0.79)
6.1.5 Diarrhoea
Japan 2012; Yoshinoetal' 7 113 0 57 19.9% 7.63 (0.44-131.30)
RECOURSE; Mayeretal'> 16 533 1 265 40.1% 7.95 (1.06-59.66)
TERRA,; Xu et al'5 2 21 1 135 40.0% 1.00 (0.09-10.89)
Subtotal (95% Cl) 917 457 100.0% 5.10 (1.40-18.61)
Total events 25 2
Heterogeneity: x?=2.06, df=2 (P=0.36); ’=3%
Test for overall effect Z=2.47 (P=0.01)

0.001 0.1 1 10 1000

TAS-102 Placeb
Test for subgroup differences: x2=53.56. df=4 (P<0.00001). 2=92.5% acebo

Figure 7 Forest plot for common grade 3 or higher adverse events.
Abbreviations: Cl, confidence interval; M—H, Mantel-Haenszel; RR, risk ratio.
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related to KRAS status. The subgroup analyses demonstrated
that TAS-102 seemed to be more effective in patients with
>18 months since the diagnosis of first metastases, which may
be related to the degree of malignancy of the tumor. However,
these conclusions came from the subgroup analyses, which
ought to be interpreted carefully. In consequence, further
researches with more participants are requisite.

The most common adverse event induced by TAS-102
was myelosuppression. The frequent grade 3 or higher
adverse events in the three trials are described as follows:
neutropenia (33%—-50%), leukopenia (21%—28%), anemia
(17%—-18%), fatigue (2%—6%) and diarrhea (1%—-6%).
In these studies, at least one dose reduction occurred in
~9%—-20% of patients, and the withdrawal caused by adverse
events took place in 4%—-10% of patients who received
TAS-102. Only one death in connection with TAS-102 was
recorded, which was due to septic shock. TAS-102 was gen-
erally tolerated, and these adverse events could be adequately
managed by reducing drug doses, prolonging chemotherapy
intervals and giving related medicine. The common adverse
events caused by TAS-102 are different from the toxicities
of standard first-line chemotherapy regimens for mCRC.
Gastrointestinal reactions and alopecia are more common
in the FOLFIRI scheme, while more thrombocytopenia and
neurologic toxicity are observed in FOLFOX4.!¢ This dif-
ference may provide a reference for the choice of additional
treatment when patients are resistant to fluorouracil-based
standard chemotherapy.

Although both TAS-102 and fluorouracil exert antitumor
effects by inhibiting TS, the different molecular mechanisms
between the two drugs may partly explain why TAS-102 is
effective in patients refractory to fluorouracil.'” First, the
routes of enzymatic catalysis pathway in DNA damage are
not the same. The main cause of fluorouracil resistance is
the decrease in orotate phosphoribosyltransferase (OPRT),
a vital activated enzyme catalyzing fluorouracil to its
monophosphate form, FAUMP, and an increased level of
the target TS. Indeed, OPRT is not related to the mechanism
of TAS-102.!8 Second, autophagy limits the cytotoxicity of
fluorouracil, resulting in resistance. However, FTD does not
elicit autophagy and has more potential to cause cell death
than 5-fluorouracil in a preclinical study.!® Third, FTD leads
to the arrest of cell cycle in the G2/M phase, while fluoro-
uracil arrests the cell cycle in the G1/S phase.? Finally, TPI
appears to have the ability of antiangiogenesis since TP is
familiar with platelet-derived endothelial cell growth factor.
The high expression of TP makes xenografted tumors more
likely to relapse and metastasize.?!

Similar to TAS-102, regorafenib has also shown a remark-
able increase in OS with good tolerance in mCRC patients
whose disease progresses after all available agents compared
with placebo in two Phase IlI clinical trials, CORRECT and
CONCUR.?>? Based on these two studies, regorafenib is
considered as an additional option for mCRC patients who still
relapse after all standard treatments by the National Compre-
hensive Cancer Network and European Society for Medical
Oncology guide. Since then, both regorafenib and TAS-102
are recommended as two novel choices for patients with
intractable mCRC, due to these encouraging achievements.
However, the optimal alternative in therapy management for
refractory mCRC patients has not yet been determined. So
far, no clinical studies directly compare the efficacy of the two
drugs. In a network meta-analysis, investigators have made
indirect comparisons and draw the conclusion that regorafenib
and TAS-102 seem to have comparable ability to prolong
survival with different toxicity profiles.? This conclusion is in
coincidence with results from some retrospective analysis.?>?
Furthermore, the best sequence of the two drugs is temporar-
ily unreported. In the RECOURSE study, 144 patients who
had been pretreated with regorafenib have parallel benefit
on PFS in comparison with another 656 patients (HR 0.53,
95% C10.36-0.78; vs HR 0.47, 95% C1 0.39-0.56). However,
some clinicians preferred to use regorafenib before TAS-102
when patients were generally in good conditions, because
they considered that the first use of TAS-102 may worsen the
patients’ performance status on account of disease progres-
sion, which could prevent patients from being a candidate for
regorafenib.?’” After all, the purpose of treatment for advanced
patients is to maximize the quality of life and extend life rather
than shrinking the tumors. When the mCRC patients need an
additional line of therapy, many factors should be taken into
account, such as the purpose of the treatment, patient general
conditions, previous chemotherapy regimens and drug toxicity
characteristics. Besides, a Phase I study evaluating the safety
and antitumor activity of TAS-102 administered in combina-
tion with regorafenib in mCRC patients who have progressed
after standard therapy is recruiting (NCT03305913).

In addition, there are some clinical studies and preclinical
studies investigating the efficacy and safety of TAS-102 in
combination with other available drugs for mCRC. In two
preclinical trials, the antitumor efficacy was significantly
enhanced. The concentrations of FTD and FTD phosphates
were obviously higher in combination treatment of beva-
cizumab and TAS-102 than either monotherapy on human
CRC xenografts.?®? Soon after, in order to assess effective-
ness and security, an open-label, single-arm, multicenter
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Phase I/I1 study (C-TASK FORCE) was performed.*® A total
of 25 mCRC patients who were refractory or intolerant to
standard treatments other than regorafenib were recruited in
this study in Japan. The primary end point was 16-week PFS,
which finally reached 42.9% (80% CI 27.8-59.0). The DCR
was 64%, and treatment-associated serious adverse events in
patients, such as neutropenia, leukopenia and anemia, were
12%. The results showed that TAS-102 together with beva-
cizumab had hopeful antineoplastic effects, which suggests
that the combination treatment is an underlying alternative
for refractory mCRC patients. Moreover, a Phase II study
(TASCO1) assessing PFS in unresectable mCRC patients
who are non-eligible for intensive therapy and receive TAS-
102 plus bevacizumab or capecitabine plus bevacizumab
as first-line treatment is active (NCT02743221). Of course,
except for bevacizumab, there are also studies that explore
the combination management between TAS-102 and other
targeting agents or cytotoxic drugs, such as cetuximab,
panitumumab, oxaliplatin and irinotecan.’'*> These studies
indicate that combination therapy is promising and provides
the basis for further researches in mCRC.

In the future, we look forward to the possibility that there
may be molecular markers that screen out the patients who
can benefit from TAS-102, despite it is a cytotoxic drug.®
What is more, the combination of TAS-102 with other drugs
and even radiotherapy may be a worthwhile treatment as a
salvageable line in mCRC patients.

There are some limitations in this meta-analysis. In
the first place, there were differences in the number of
patients pretreated with targeted treatment among the three
trials. Almost all patients received biologic treatment in
RECOURSE, whereas only 45% of patients in the TAS-102
arm and 51% of patients in the placebo arm were exposed
to targeted therapy in TERRA. Second, the post-study treat-
ments were various. Third, we pooled the results through HR
and 95% CI rather than individual patient data. Finally, the
included three RCTs were inadequate to analyze sensitiv-
ity. However, this meta-analysis still provides high-quality
evidence for the superiority of TAS-102 in mCRC patients.

Conclusion

TAS-102 plays a significant role in improving OS and PFS
with a favorable safety profile in mCRC patients who are
refractory or intolerant to standard treatment including fluo-
rouracil, irinotecan, oxaliplatin, anti-VEGF and anti-EGFR.
According to subgroup analysis results, these effects are not
related to KRAS gene status and the number of metastatic
sites. However, patients who have been >18 months since the

diagnosis of first metastases seem to have survival benefits,
which requires further researches to explore. In a word, TAS-
102 is a viable option in salvage therapy.
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