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BACKGROUND
In a previous phase 3 trial, treatment with trifluridine–tipiracil (FTD–TPI) pro-
longed overall survival among patients with metastatic colorectal cancer. Prelimi-
nary data from single-group and randomized phase 2 trials suggest that treatment 
with FTD–TPI in addition to bevacizumab has the potential to extend survival.

METHODS
We randomly assigned, in a 1:1 ratio, adult patients who had received no more 
than two previous chemotherapy regimens for the treatment of advanced colorec-
tal cancer to receive FTD–TPI plus bevacizumab (combination group) or FTD–TPI 
alone (FTD–TPI group). The primary end point was overall survival. Secondary end 
points were progression-free survival and safety, including the time to worsening 
of the Eastern Cooperative Oncology Group (ECOG) performance-status score 
from 0 or 1 to 2 or more (on a scale from 0 to 5, with higher scores indicating 
greater disability).

RESULTS
A total of 246 patients were assigned to each group. The median overall survival 
was 10.8 months in the combination group and 7.5 months in the FTD–TPI group 
(hazard ratio for death, 0.61; 95% confidence interval [CI], 0.49 to 0.77; P<0.001). 
The median progression-free survival was 5.6 months in the combination group 
and 2.4 months in the FTD–TPI group (hazard ratio for disease progression or 
death, 0.44; 95% CI, 0.36 to 0.54; P<0.001). The most common adverse events in 
both groups were neutropenia, nausea, and anemia. No treatment-related deaths 
were reported. The median time to worsening of the ECOG performance-status 
score from 0 or 1 to 2 or more was 9.3 months in the combination group and 6.3 
months in the FTD–TPI group (hazard ratio, 0.54; 95% CI, 0.43 to 0.67).

CONCLUSIONS
Among patients with refractory metastatic colorectal cancer, treatment with FTD–
TPI plus bevacizumab resulted in longer overall survival than FTD–TPI alone. 
(Funded by Servier and Taiho Oncology; SUNLIGHT ClinicalTrials.gov number, 
NCT04737187; EudraCT number, 2020 - 001976 - 14.)
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Patients with metastatic colorectal 
cancer generally receive first- and second-
line treatment with f luorouracil-based 

chemotherapy (with oxaliplatin and irinotecan), 
vascular endothelial growth factor (VEGF)–based 
therapy (mainly bevacizumab), and epidermal 
growth factor receptor (EGFR)–targeted thera-
pies (the last in patients with RAS wild-type tu-
mors).1,2 Patients who have disease progression 
after receiving these therapies are considered to 
have refractory disease; however, many of these 
patients have a good performance status and 
may be considered for further therapy.3 Third- 
and fourth-line treatment options for refractory 
disease include reintroduction of chemothera-
peutic agents such as oxaliplatin,4,5 rechallenge 
with EGFR therapy in patients with RAS wild-
type disease,6-8 and targeted therapies for patients 
with clinically actionable tumor alterations.9-12 
However, most patients receive regorafenib, an 
oral multikinase inhibitor with antiangiogenic 
activity, or trifluridine–tipiracil (FTD–TPI).

FTD–TPI is an orally administered combina-
tion of trifluridine, a cytotoxic nucleic acid ana-
logue, and tipiracil, a thymidine phosphorylase 
inhibitor that prevents enzymatic breakdown of 
trifluridine.13 FTD–TPI was approved as mono-
therapy for third-line treatment of refractory 
metastatic colorectal cancer on the basis of the 
results of the phase 3 RECOURSE trial,13 which 
showed that overall survival was significantly 
longer with FTD–TPI therapy than with placebo, 
irrespective of RAS mutational status,14 and that 
FTD–TPI had a favorable safety profile. Adverse 
events were mostly related to myelosuppression.13

Continuous inhibition of angiogenesis beyond 
progression may be an effective strategy in the 
management of metastatic colorectal cancer. 
Maintenance of VEGF inhibition with bevacizu-
mab beyond disease progression has shown 
clinical activity in patients with metastatic 
colorectal cancer.15 Furthermore, the results of 
a randomized, phase 3 trial of regorafenib and a 
randomized, phase 3 trial of fruquintinib (an 
inhibitor of VEGF receptors), both of which in-
volved patients with relapsed or refractory dis-
ease, showed that overall survival was longer with 
each of these agents than with best supportive 
care.16,17 Therefore, combining bevacizumab with 
FTD–TPI may result in meaningful clinical bene-
fit. Indeed, the combination regimen improved 
overall survival in several single-group and ran-

domized, phase 2 clinical trials.18-23 The phase 3 
SUNLIGHT trial was designed to assess the ef-
ficacy and safety of FTD–TPI in combination 
with bevacizumab as compared with FTD–TPI 
alone in patients with refractory metastatic 
colorectal cancer.24

Me thods

Patients

Patients with histologically confirmed, unresect-
able adenocarcinoma of the colon or rectum were 
eligible for participation if they had received no 
more than two previous chemotherapy regimens 
for the treatment of advanced colorectal cancer 
and had had progressive disease or if their last 
regimen had caused unacceptable adverse ef-
fects. Previous treatment must have included a 
fluoropyrimidine, irinotecan, oxaliplatin, an anti-
VEGF monoclonal antibody (not necessarily beva-
cizumab), or an anti-EGFR monoclonal antibody 
(for patients with RAS wild-type disease), and 
the treatment could have included neoadjuvant 
or adjuvant chemotherapy if disease had recurred 
during treatment or within 6 months after the 
last administration of neoadjuvant or adjuvant 
therapy. Eligibility required knowledge of RAS 
status. Patients had to be 18 years of age or 
older and have adequate organ function and an 
Eastern Cooperative Oncology Group (ECOG) 
performance-status score of 0 or 1 (with scores 
ranging from 0 to 5 and higher scores indicating 
greater disability).

Trial Design and Treatments

Patients were randomly assigned in a 1:1 ratio to 
receive FTD–TPI (Lonsurf, Servier and Taiho 
Oncology) plus bevacizumab (Avastin, Genen-
tech and Roche) (combination group) or FTD–
TPI alone (FTD–TPI group). Randomization was 
stratified according to geographic region (North 
America, European Union, or rest of the world), 
time since diagnosis of first metastasis (<18 
months or ≥18 months), and RAS status (wild 
type or mutated).

FTD–TPI was administered orally, twice daily, 
at a starting dose of 35 mg per square meter of 
body-surface area, on days 1 through 5 and on 
days 8 through 12 every 28 days. Bevacizumab, 
at a dose of 5 mg per kilogram of body weight, 
was administered intravenously on days 1 and 15. 
The 28-day treatment cycle continued until dis-
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ease progression or unacceptable toxic effects 
occurred or consent was withdrawn. Patients 
were considered to be receiving treatment for as 
long as they continued to receive FTD–TPI; beva-
cizumab monotherapy was not allowed.

End Points and Assessments

The primary end point was overall survival, de-
fined as the time from randomization to death 
from any cause. Secondary end points included 
investigator-assessed progression-free survival; 
objective response and disease control according 
to Response Evaluation Criteria in Solid Tumors, 
version 1.125; quality of life, assessed with the 
use of the patient-completed European Organi-
zation for Research and Treatment of Cancer 
Quality-of-Life Questionnaire–Core 30, version 
3.0, and EuroQol 5-Dimension 5-Level question-
naire (quality-of-life data are not reported here); 
and safety, which included the assessment of 
adverse events, laboratory tests, physical exami-
nations, vital signs, and the time from random-
ization to worsening of the ECOG performance-
status score from 0 or 1 to 2 or more.

Efficacy was assessed in all the patients who 
had undergone randomization, in accordance 
with the intention-to-treat principle. Safety was 
assessed in all the patients who received one or 
more doses of a trial agent.

Tumor imaging was performed at baseline 
and every two cycles until progression was ob-
served on imaging. Patients were contacted to 
assess vital status every 8 weeks during follow-
up until death occurred or until the end of the 
trial. Data on adverse events and laboratory ab-
normalities were collected regularly throughout 
the treatment period and for 30 days thereafter. 
Adverse events were graded according to the 
National Cancer Institute Common Terminology 
Criteria for Adverse Events, version 5.0.

Trial Oversight and Conduct

The trial was sponsored by Servier and Taiho 
Oncology and designed by the last author and 
representatives of Servier. The trial protocol 
(available with the full text of this article at 
NEJM.org) was approved by the institutional re-
view board or ethics committee at each trial site 
before the start of the trial, in accordance with 
local regulations. All the patients provided writ-
ten informed consent before enrollment. The 
trial was performed in accordance with the prin-

ciples of the Declaration of Helsinki and the 
Good Clinical Practice guidelines of the Interna-
tional Council for Harmonisation. An indepen-
dent data and safety monitoring board regularly 
reviewed and evaluated the conduct and safety of 
the trial. All the authors participated in the col-
lection, analysis, and interpretation of the data. 
The sponsors were involved in the design and 
conduct of the trial, the collection and analysis 
of the data, the writing of the manuscript, and 
the decision to submit the manuscript for publi-
cation. All the authors vouch for the accuracy 
and completeness of the data and for the fidelity 
of the trial to the protocol, attest that they had 
access to the data and participated in reviewing 
and editing earlier drafts of the manuscript, and 
agreed to submit the manuscript for publication. 
The first draft of the manuscript was written by 
a medical writer, funded by the sponsors. Data 
confidentiality agreements were in place between 
the authors and the sponsors.

Statistical Analysis

The primary objective was to show the superior-
ity of FTD–TPI plus bevacizumab over FTD–TPI 
alone with respect to overall survival. The trial 
was designed to have 90% power to detect a 
hazard ratio of 0.70 (a 30% lower risk of death 
during the observation period with FTD–TPI 
plus bevacizumab than with FTD–TPI alone), 
with the use of a log-rank test and a one-sided 
type I error rate of 0.025. A total of 490 patients 
(245 in each group) and at least 331 events 
(death from any cause) were required for the 
primary analysis. A hierarchical testing strategy 
was used to control the overall type I error rate; 
progression-free survival would be evaluated only 
if the primary analysis showed that overall sur-
vival differed significantly between the two trial 
groups. Overall survival and progression-free 
survival reflected the duration of survival in all 
patients, regardless of whether an intercurrent 
event (defined as the administration of addi-
tional anticancer therapy, treatment discontinu-
ation, or a switch between trial groups) oc-
curred. A stratified log-rank test at a two-sided 
5% significance level was used to compare the 
distributions of overall survival and progression-
free survival between the two trial groups, and 
a stratified Cox proportional-hazards model was 
used to assess the magnitude of the treatment 
difference.
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Subgroup analyses of overall survival and 
progression-free survival were prespecified to 
assess the homogeneity of the treatment effect 
across subgroups of patients. An unstratified 
Cox-regression model with trial group as a pre-
dictor variable was fitted separately for each sub-
group category, and the hazard ratio for the as-
signed treatment, along with the associated 95% 
confidence interval, was determined. A prespeci-
fied multivariate analysis of overall survival was 
also performed with the use of a Cox propor-
tional-hazards model; variables were identified 
for inclusion in a multivariable model by means 
of stepwise selection on the basis of P values. 
Because choosing variables in this fashion can 
result in omission of important confounders and 
underestimation of the widths of confidence 
intervals, an additional multivariable-adjusted 
analysis of overall survival, including all pro-
posed potential confounders without stepwise 
variable selection, was performed as an ad hoc 
analysis. Two-sided 95% Clopper–Pearson confi-
dence intervals were used to describe objective 
response and disease control in each trial group. 
A two-sided 95% confidence interval for the 
between-group difference in these outcomes 
was provided on the basis of normal approxi-
mation.

Safety data were summarized with the use of 
descriptive statistics. The time from randomiza-
tion to worsening of the ECOG performance-
status score from 0 or 1 to 2 or more or death 
was analyzed with the use of the Kaplan–Meier 
method, and a stratified Cox proportional-haz-
ards model was used to assess the magnitude of 
treatment difference.

The stratification factors used at randomiza-
tion were applied to all stratified analyses. For 
all analyses, the widths of the confidence inter-
vals were not adjusted for multiplicity and may 
not be used in place of hypothesis testing. Addi-
tional methods are described in the Supplemen-
tary Appendix, available at NEJM.org.

R esult s

Patients

Overall, 659 patients at 87 sites in 13 countries 
were screened for eligibility; of these, 492 pa-
tients underwent randomization from November 
25, 2020, to February 18, 2022. A total of 246 
patients were assigned to each group (Fig. 1). 

The demographic and clinical characteristics of 
the patients at baseline were balanced between the 
two groups (Table 1). Most patients (64.0%) were 
from the European Union. The time from the 
diagnosis of the first metastasis until random-
ization was 18 months or longer in 57.5% of 
the patients, and 30.7% had RAS wild-type 
disease.

Most patients (92.1%) had received two previ-
ous treatment regimens for metastatic disease; 
however, 4.5% of the patients in the combina-
tion group and 6.1% in the FTD–TPI group had 
received only one first-line triplet regimen, and 
2.6% of the patients in the trial had received 
three or more previous drug regimens for meta-
static disease. All the patients had received pre-
vious fluoropyrimidine-based therapy, 72.0% had 
received previous anti-VEGF therapy (47.8% had 
received bevacizumab as part of their first regi-
men, 43.9% as part of their second regimen, and 
20.3% as part of both their first and second 
regimens), and 93.7% of the patients with RAS 
wild-type disease had received previous anti-
EGFR therapy (Table 1).

The trial population was largely representa-
tive of the expected patient population (Table S1 
in the Supplementary Appendix), except that the 
percentage of Black patients was relatively low, 
owing to recruitment of patients from predomi-
nantly White countries. The percentage of pa-
tients with RAS mutations (69.3%) was higher 
than that in the general population of patients 
with metastatic colorectal cancer, potentially 
reflecting preferential referral of patients with 
RAS wild-type tumors to clinical trials of anti-
EGFR therapy.

The median duration of treatment was 5.0 
months (range, 0.1 to 18.5) in the combination 
group and 2.1 months (range, 0.6 to 14.3) in the 
FTD–TPI group. In the combination group, the 
median relative dose intensities of FTD–TPI and 
bevacizumab were 88.3% and 87.6%, respective-
ly. The median relative dose intensity of FTD–
TPI in the FTD–TPI group was 90.4%.

At the time of the analysis, 13.0% of the pa-
tients in the combination group and 1.6% of the 
patients in the FTD–TPI group were still receiv-
ing treatment. The most common reason for 
treatment discontinuation was disease progres-
sion (Fig. 1). Overall, treatment was discontin-
ued in six patients owing to the coronavirus 
disease 2019 pandemic.
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Efficacy
The median follow-up was 14.2 months (inter-
quartile range, 12.6 to 16.4) in the combination 
group and 13.6 months (interquartile range, 
12.7 to 15.9) in the FTD–TPI group. The median 
overall survival was 10.8 months (95% confi-
dence interval [CI], 9.4 to 11.8) in the combina-
tion group and 7.5 months (95% CI, 6.3 to 8.6) 
in the FTD–TPI group (hazard ratio for death, 
0.61; 95% CI, 0.49 to 0.77; P<0.001) (Fig. 2A). A 
sensitivity analysis that excluded patients who 
did not meet relevant prespecified medical and 
therapeutic criteria (14 patients in the combina-
tion group and 16 patients in the FTD–TPI 
group) showed a median overall survival of 10.8 
months (95% CI, 9.6 to 12.1) in the combination 
group and 7.2 months (95% CI, 6.3 to 8.5) in the 
FTD–TPI group (hazard ratio for death, 0.59; 
95% CI, 0.47 to 0.74). The multivariate model 
estimate of treatment effect (FTD–TPI plus beva-
cizumab relative to FTD–TPI) was consistent 

with that of the primary analysis (hazard ratio 
for death, 0.63; 95% CI, 0.50 to 0.78).

The 6-month overall survival was 77% in the 
combination group and 61% in the FTD–TPI 
group; the 12-month overall survival was 43% 
and 30%, respectively. The median progression-
free survival was 5.6 months (95% CI, 4.5 to 5.9) 
in the combination group and 2.4 months (95% 
CI, 2.1 to 3.2) in the FTD–TPI group (hazard 
ratio for disease progression or death, 0.44; 95% 
CI, 0.36 to 0.54; P<0.001). The 6-month progres-
sion-free survival was 43% in the combination 
group and 16% in the FTD–TPI group; the 
12-month progression-free survival was 16% and 
1%, respectively (Fig. 2B). The benefits of FTD–
TPI plus bevacizumab with respect to overall 
survival and progression-free survival were ob-
served in all subgroups examined (Figs. S1 and 
S2). An objective response was observed in 6.1% 
of the patients in the combination group (95% 
CI, 3.5 to 9.9), with 15 patients having had a 

Figure 1. Randomization and Treatment.

Adult patients with refractory metastatic colorectal cancer were assigned to receive FTD–TPI (trifluridine–tipiracil) 
plus bevacizumab or FTD–TPI alone.

492 Underwent randomization

659 Patients were assessed for eligibility

167 Were excluded
160 Did not meet eligibility criteria

7 Withdrew consent

246 Were assigned to receive FTD–TPI
plus bevacizumab

246 Were assigned to receive FTD–TPI

242 Discontinued FTD–TPI
16 Had adverse event

146 Had radiologic progression
20 Had clinical progression
52 Had radiologic and clinical

progression
8 Withdrew consent

214 Discontinued FTD–TPI plus
bevacizumab

16 Had adverse event
145 Had radiologic progression

20 Had clinical progression
26 Had radiologic and clinical

progression
5 Withdrew consent
2 Were withdrawn by

physician

32 Received FTD–TPI plus bevacizumab
throughout the trial

4 Received FTD–TPI throughout the trial
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Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Characteristic
FTD–TPI plus Bevacizumab 

(N = 246)
FTD–TPI 
(N = 246)

Age

Median (range) — yr 62 (20–84) 64 (24–90)

<65 yr — no. (%) 146 (59.3) 129 (52.4)

≥65 yr — no. (%) 100 (40.7) 117 (47.6)

Male sex — no. (%) 122 (49.6) 134 (54.5)

Region of enrollment — no. (%)

North America 8 (3.3) 8 (3.3)

European Union 158 (64.2) 157 (63.8)

Rest of the world 80 (32.5) 81 (32.9)

Race or ethnic group — no. (%)†

White 215 (87.4) 220 (89.4)

Black 4 (1.6) 3 (1.2)

Asian 0 1 (0.4)

American Indian or Alaska Native 1 (0.4) 0

Other 8 (3.3) 5 (2.0)

Unknown 18 (7.3) 17 (6.9)

Primary diagnosis — no. (%)

Colon cancer 180 (73.2) 181 (73.6)

Rectal cancer 66 (26.8) 65 (26.4)

Location of primary tumor — no. (%)

Right side 62 (25.2) 77 (31.3)

Left side 184 (74.8) 169 (68.7)

Median duration of disease (range) — yr 2.0 (0.3–15.4) 2.1 (0.6–9.1)

Time from diagnosis of first metastasis to randomization 
— no. (%)‡

<18 mo 104 (42.3) 105 (42.7)

≥18 mo 142 (57.7) 141 (57.3)

No. of sites of metastasis — no. (%)

1 or 2 152 (61.8) 141 (57.3)

≥3 94 (38.2) 105 (42.7)

RAS status — no. (%)‡

Mutated 171 (69.5) 170 (69.1)

Wild type 75 (30.5) 76 (30.9)

BRAF status — no. (%)

Mutated 8 (3.3) 11 (4.5)

Wild type 159 (64.6) 156 (63.4)

Unknown or missing data 79 (32.1) 79 (32.1)

MMR and MSI status — no. (%)

MMR deficient and high MSI 13 (5.3) 8 (3.3)

MMR proficient and stable or low MSI 139 (56.5) 145 (58.9)

Unknown or missing data 94 (38.2) 93 (37.8)
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partial response, and in 1.2% of the patients in 
the FTD–TPI group (95% CI, 0.3 to 3.5), with 1 
patient having had a complete response and 2 
patients having had a partial response (between-
group difference, 4.9 percentage points; 95% CI, 
1.6 to 8.2).

Safety

Adverse events of any cause occurred in 98.0% 
of the patients in each group. Severe adverse 
events (grade ≥3) were reported in 72.4% of the 
patients in the combination group and in 69.5% 
of the patients in the FTD–TPI group. Serious 
adverse events were reported in 24.8% and 31.3% 
in the two groups, respectively. The most com-
mon adverse events that occurred during the 
treatment period in both groups were neutro-

penia, nausea, and anemia (Table 2). The events 
that were more frequent in the combination 
group than in the FTD–TPI group were hyper-
tension (in 10.2% of the patients in the combi-
nation group and 2.0% in the FTD–TPI group), 
nausea (in 37.0% and 27.2%, respectively), and 
neutropenia (in 62.2% and 51.2%, respectively), 
including severe (grade ≥3) neutropenia (in 
43.1% and 32.1%, respectively). Concomitant 
granulocyte colony-stimulating factors were ad-
ministered in 29.3% of the patients in the com-
bination group and in 19.5% in the FTD–TPI 
group during the treatment period. Overall, 
89.8% of the patients in the combination group 
and 81.3% in the FTD–TPI group had adverse 
events that were attributed by the investigator to 
FTD–TPI, and 48.4% of the patients in the com-

Characteristic
FTD–TPI plus Bevacizumab 

(N = 246)
FTD–TPI 
(N = 246)

No. of previous treatments for metastatic disease  
— no. (%)§

1 11 (4.5) 15 (6.1)

2 229 (93.1) 224 (91.1)

≥3 6 (2.4) 7 (2.8)

Previous treatments received for metastatic disease

Fluoropyrimidine — no. (%) 246 (100.0) 246 (100.0)

Irinotecan — no. (%) 246 (100.0) 245 (99.6)

Oxaliplatin — no. (%) 241 (98.0) 243 (98.8)

Anti-VEGF monoclonal antibody — no. (%) 178 (72.4) 176 (71.5)

Anti-EGFR monoclonal antibody — no./total no. (%)¶ 67/71 (94.4) 66/71 (93.0)

ECOG performance-status score — no. (%)‖

0 119 (48.4) 106 (43.1)

1 127 (51.6) 139 (56.5)

2 0   1 (0.4)**

Neutrophil–lymphocyte ratio — no./total no. (%)

<3 128/245 (52.0) 115/246 (46.7)

≥3 117/245 (47.6) 131/246 (53.3)

*  Percentages may not total 100 because of rounding. EGFR denotes epidermal growth factor receptor, FTD–TPI triflu-
ridine–tipiracil, MMR mismatch repair, MSI microsatellite instability, and VEGF vascular endothelial growth factor.

†  Race or ethnic group was reported by the patient.
‡  Data were determined from the interactive Web-response system used for randomization.
§  Data are included for patients in the intention-to-treat population who had protocol deviations.
¶  The total number of patients reflects those who had documented RAS wild-type disease in the electronic case-report 

form.
‖  Eastern Cooperative Oncology Group (ECOG) performance-status scores range from 0 to 5, with higher scores indi-

cating greater disability.
**  The patient had an ECOG performance-status score of 1 at randomization but was assessed as having a score of 2 on 

day 1 of the first cycle of treatment.

Table 1. (Continued.)
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bination group had bevacizumab-related events. 
No treatment-related deaths were reported.

Adverse events of any cause that led to dis-
continuation of the trial regimen were reported 
in 12.6% of the patients in both the combination 
group and the FTD–TPI group. Of these events, 
the investigators determined that the events 
were related to treatment in 2.4% and 2.0%, 
respectively. Dose reductions occurred in 16.3% 
of the patients in the combination group and in 
12.2% in the FTD–TPI group; dose delays oc-
curred in 69.5% and 53.3%, respectively. The 
median time to worsening of the ECOG perfor-
mance-status score from 0 or 1 to 2 or more was 
9.3 months (95% CI, 8.3 to 10.6) in the combina-

tion group and 6.3 months (95% CI, 5.6 to 7.2) 
in the FTD–TPI group (hazard ratio, 0.54; 95% 
CI, 0.43 to 0.67).

Discussion

This phase 3, international, prospective, random-
ized, active-controlled, trial involving patients 
with refractory metastatic colorectal cancer 
showed that treatment with FTD–TPI plus beva-
cizumab resulted in significantly longer overall 
survival and progression-free survival and better 
disease control than treatment with FTD–TPI 
alone. Although a minority of patients did not 
receive the trial treatment as third-line therapy, 

Figure 2. Overall Survival and Progression-free Survival (Intention-to-Treat Population).

The widths of the confidence intervals have not been adjusted for multiplicity and may not be used in place of hypothesis testing. The 
intention-to-treat population included all the patients who had undergone randomization. The dashed gray lines indicate the median 
values in each panel. The dashed red and blue lines in each panel indicate the upper and lower boundaries of the 95% confidence inter-
vals. The tick marks indicate censored data.
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this trial was predominantly a third-line trial 
(>90% of patients had received two previous 
lines of therapy). The duration of overall survival 
in the FTD–TPI group was consistent with previ-
ous observations,13,26 a finding that suggests the 
benefits observed with FTD–TPI plus bevacizu-
mab will be applicable to all suitable patients 
with refractory disease.

The survival benefits of FTD–TPI plus beva-
cizumab were observed in all subgroups, includ-
ing the subgroup of patients with factors indica-
tive of a poor prognosis.14 Survival benefits of 
the combination were observed irrespective of age, 
sex, location of primary disease, number of 
metastatic sites, or RAS mutation status, a find-
ing that indicates FTD–TPI plus bevacizumab is 
an option for all clinically relevant subgroups. 
Clinical benefit was also observed regardless of 
whether patients had received previous treat-
ment with bevacizumab, a finding that adds to 
the body of evidence supporting a role for con-
tinued inhibition of angiogenesis beyond pro-
gression15 and suggesting that the addition of 
bevacizumab to third-line or later-line therapy 

may prolong survival in heavily pretreated pa-
tients.

The results of this trial are noteworthy for 
several reasons. First, the trial showed superior 
efficacy of a regimen to an existing proven 
therapy. Second, bevacizumab has not previously 
shown substantial efficacy beyond second-line 
treatment in trials of metastatic colorectal can-
cer.27 Third, 69% of the patients in this trial had 
tumors with a RAS mutation, a percentage that 
is higher than that generally reported in the 
population of patients with metastatic colorectal 
cancer.28 This is notable because in randomized 
trials, bevacizumab plus chemotherapy has been 
reported to provide only marginal overall sur-
vival benefits in patients with RAS-mutated 
colorectal cancer.29 Fourth, the overall survival 
benefit observed in this trial (hazard ratio for 
death, 0.61) is larger than the magnitude of 
benefit observed in other bevacizumab-based 
combination trials with active controls, even as 
first-line therapy.30 Therefore, these results in 
patients with refractory disease are encouraging.

The addition of bevacizumab to FTD–TPI did 

Table 2. Adverse Events.*

Event
FTD–TPI plus Bevacizumab 

(N = 246)
FTD–TPI 
(N = 246)

Any Grade Grade 3 or 4 Any Grade Grade 3 or 4

number of patients (percent)

Neutropenia 153 (62.2) 106 (43.1) 126 (51.2) 79 (32.1)

Nausea 91 (37.0) 4 (1.6) 67 (27.2) 4 (1.6)

Anemia 71 (28.9) 15 (6.1) 78 (31.7) 27 (11.0)

Asthenia 60 (24.4) 10 (4.1) 55 (22.4) 10 (4.1)

Fatigue 53 (21.5) 3 (1.2) 40 (16.3) 9 (3.7)

Diarrhea 51 (20.7) 2 (0.8) 46 (18.7) 6 (2.4)

Decreased appetite 50 (20.3) 2 (0.8) 38 (15.4) 3 (1.2)

Vomiting 46 (18.7) 2 (0.8) 36 (14.6) 4 (1.6)

Thrombocytopenia 42 (17.1) 7 (2.8) 28 (11.4) 3 (1.2)

Neutrophil count decreased 34 (13.8) 22 (8.9) 17 (6.9) 13 (5.3)

Abdominal pain 29 (11.8) 5 (2.0) 27 (11.0) 4 (1.6)

Constipation 27 (11.0) 0 28 (11.4) 2 (0.8)

Stomatitis 27 (11.0) 1 (0.4) 9 (3.7) 0

Hypertension 25 (10.2) 14 (5.7) 5 (2.0) 3 (1.2)

*  Shown are adverse events of any cause that occurred in at least 10% of the patients in the group that received FTD–TPI 
plus bevacizumab during the treatment period; data are included for all the patients who received at least one dose of a 
trial treatment.
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not increase the risk of serious adverse events or 
adverse events leading to treatment discontinua-
tion. As previously observed,31-33 FTD–TPI plus 
bevacizumab was associated with a higher inci-
dence of severe neutropenia than FTD–TPI alone, 
possibly related to an increased accumulation of 
phosphorylated trifluridine, facilitated by beva-
cizumab.34 However, no increase in the inci-
dence of febrile neutropenia was seen with the 
combination regimen (febrile neutropenia oc-
curred in one patient in the combination group 
and in six patients in the FTD–TPI group). Dose 
modifications were also more common in the 
combination group than in the FTD–TPI group; 
however, this was anticipated, since patients in 
the former group were assessed more frequently 
owing to the treatment schedule. The time to 
worsening of the ECOG performance-status 
score from 0 or 1 to 2 or more was longer 
among patients in the combination group than 
among patients in the FTD–TPI group; this find-
ing is important because prolonging physical 
performance and controlling symptoms may 

allow patients to maintain their physical func-
tion and further benefit from subsequent therapy.

FTD–TPI plus bevacizumab showed better 
survival outcomes than FTD–TPI alone in most 
prespecified subgroups of patients. The safety 
profile of FTD–TPI plus bevacizumab was as 
expected, and patients who received the combi-
nation had longer preservation of performance 
status than patients who received FTD–TPI 
alone. The data from this trial confirm that 
FTD–TPI plus bevacizumab is an effective treat-
ment option for patients with refractory meta-
static colorectal cancer, irrespective of muta-
tional status, which side the tumor is on, and 
whether patients have previously been treated 
with bevacizumab.
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