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Abstract
Background The combination of trifluridine-tipiracil and bevacizumab was compared with trifluridine-tipiracil monotherapy 
in a randomized, open-label, phase II trial, resulting in a statistically significant and clinically relevant improvement in 
progression-free survival (PFS), with tolerable toxicity in patients with refractory metastatic colorectal cancer (mCRC); 
however, evidence supporting the role of this combination in a real-world setting is limited.
Objective The aim of our work was to provide further evidence on the activity and safety of this combination in a real-world 
series of Western mCRC patients refractory or intolerant to previous therapies.
Patient and Methods We conducted a retrospective, observational study of patients with mCRC refractory or intolerant to 
standard therapies. Patients were treated with trifluridine-tipiracil and bevacizumab. Previous therapy with fluoropyrimidines, 
irinotecan, oxaliplatin, bevacizumab, aflibercept, regorafenib, and cetuximab or panitumumab (only RAS wild-type) was 
allowed, as was previous participation in clinical trials. Clinicopathological characteristics, overall response rate (ORR), 
disease control rate (DCR), overall survival (OS), PFS, and safety data were retrospectively collected and analyzed.
Results We recorded 31 patients treated between 1 December 2017 and 30 June 2022. Median age was 69 years (range 38–82 
years), 39% were male, 100% had an Eastern Cooperative Oncology Group (ECOG) performance status (PS) of 0–1, tumor 
location was left-sided in 77% of cases, 54% had synchronous presentation, 35% were RAS mutant, 3% were BRAF mutant, 
and 71% underwent primary tumor resection; 64% of patients had liver metastases, 55% had lung metastases, and 23% had 
peritoneal carcinomatosis. The median number of previous treatment lines was 2 (range 0–5), and 84% of patients received 
at least one previous anti-angiogenic agent. The ORR and DCR were 3% and 71%, respectively. With a median follow-up 
of 8 months (range 2–39), median PFS was 6 months (95% confidence interval [CI] 3.1–8.9 months) and median OS was 
14 months (95% CI 10.1–17.8 months). Adverse events of any grade were reported in 58% of patients. The most common 
grade 3–4 toxicities were neutropenia (19%) and anemia (6%); 35% of patients required either dose delays or dose reductions 
due to toxicity. Granulocyte colony-stimulating factor (G-CSF) prophylaxis was administered either on first or subsequent 
cycles of treatment in 35% of patients. No treatment-related deaths occurred. Sixty percent of the patients who discontinued 
treatment eventually received one or more lines of subsequent therapy.
Conclusions Our series provides further evidence on the activity and safety of the combination of trifluridine-tipiracil and 
bevacizumab in a real-world series of Western refractory mCRC patients.
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Key Points 

Treatment options for refractory metastatic colorectal 
cancer are limited.

The combination of trifluridine-tipiracil and bevaci-
zumab showed promising activity and safety in clinical 
trials.

Our series provides further evidence on the efficacy and 
tolerability of this combination in real-world patients.

1 Introduction

Colorectal cancer (CRC) is the third most common cancer 
in males and the second most common in females, with 
approximately 1.9 million new cases and 0.9 million deaths 
in 2020 worldwide [1]. In patients diagnosed with CRC, 
20% have metastatic disease and 40% of those treated for 
localized disease eventually develop systemic recurrence [2].

First- and second-line systemic treatment for metastatic 
CRC (mCRC) usually includes a chemotherapy backbone, 
formed by fluoropyrimidines, oxaliplatin, and irinotecan-
based regimens, paired with a biologic agent [3]. An anti-
vascular endothelial growth factor (VEGF) or anti-epidermal 
growth factor receptor (EGFR) antibody is usually added to 
the chemotherapy regimen depending on tumor- and patient-
related characteristics, such as RAS/BRAF mutational sta-
tus and tumor sidedness [4]. Immune checkpoint inhibitors 
(ICIs) were recently added to therapeutic options in mis-
match repair-deficient (dMMR)/microsatellite instability-
high (MSI-H) mCRC [5].

Patients with mCRC experiencing disease progression 
despite treatment with chemotherapy and targeted agents 
have refractory disease [2]. In these patients, treatment is 
aimed at extending survival without altering quality of life. 
Both regorafenib and trifluridine-tipiracil have been shown 
to improve progression-free survival (PFS) and overall 
survival (OS) when compared with best supportive care in 
refractory disease [6, 7].

Trifluridine-tipiracil is an orally administered drug con-
stituting an active antitumor component (trifluridine, which 
competes with thymidine for DNA incorporation) and a thy-
midine phosphorylase inhibitor (tipiracil, which increases 
the bioavailability of the drug) [8]. Despite being effective 
across different patient subgroups and presenting a manage-
able safety profile [9, 10], trifluridine-tipiracil monotherapy 
provides limited survival benefit.

With the aim of improving its activity, several authors 
have tried combining trifluridine-tipiracil with the anti-
VEGF antibody bevacizumab. Bevacizumab is a recombi-
nant, humanized, monoclonal antibody that inhibits angio-
genesis and predominantly acts by controlling blood vessel 
formation and modulating tumor-induced immunosuppres-
sion [11].

A phase I/II study (C-TASK FORCE) evaluated the com-
bination of trifluridine-tipiracil and bevacizumab in refrac-
tory mCRC and showed promising antitumor activity with 
manageable toxicity [12]. These results led to the design of 
two different randomized phase II trials to further investigate 
the activity of the combination. A first trial (TASCO1) com-
pared the combination of trifluridine-tipiracil and bevaci-
zumab with a combination of capecitabine and bevacizumab 
in chemotherapy-naïve patients not amenable for intensive 
oxaliplatin- or irinotecan-based chemotherapy [13]. The 
trifluridine-tipiracil-based combination showed promising 
activity and tolerable toxicity, a performance consistent 
with results from the homologous phase III trial recently 
presented during a European Society of Medical Oncology 
(ESMO) Virtual Plenary [14]. A second trial compared the 
combination of trifluridine-tipiracil and bevacizumab with 
trifluridine-tipiracil monotherapy in refractory patients, 
showing a significant improvement in progression-free sur-
vival (PFS) with manageable toxicity [15]. A phase III trial 
in the same setting is currently ongoing to validate these 
findings [16].

However, evidence supporting the role of the combina-
tion of trifluridine-tipiracil and bevacizumab in a real-world 
setting is limited. Fujii et al. and Kotani et al. retrospectively 
analyzed data of patients with refractory mCRC to compare 
the combination of trifluridine-tipiracil and bevacizumab 
with trifluridine-tipiracil monotherapy [17, 18]. Both trials 
also suggested improved outcomes in patients receiving the 
combination treatment in a real-world setting. Nevertheless, 
both studies evaluated non-Western patients.

Therefore, the aim of our study was to describe the effi-
cacy and safety of the combination of trifluridine-tipiracil 
and bevacizumab in a multicenter clinical practice setting 
in Western patients refractory or intolerant to/ineligible for 
5-fluorouracil-based combination treatment.

2  Methods

2.1  Study Design and Patients

This study was developed using a retrospective obser-
vational design. Clinical data of patients with mCRC 
refractory or intolerant to previous therapies who were 
treated with a combination of trifluridine-tipiracil and 
bevacizumab at Azienda Ospedaliera Universitaria “Luigi 
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Vanvitelli” and Azienda Sanitaria Locale “Napoli 2 Nord” 
were collected from medical records and were retrospec-
tively analyzed. Informed consent requirement was waived 
due to the study’s observational retrospective design.

The eligibility criteria were histologically confirmed 
metastatic colorectal adenocarcinoma; refractoriness or 
intolerance to previous therapies, including fluoropyri-
midines, irinotecan, oxaliplatin, and anti-VEGF and anti-
EGFR antibodies (if RAS/BRAF wild-type); and concur-
rent treatment with trifluridine-tipiracil and bevacizumab 
from December 2017 to June 2022. Previous treatment 
with regorafenib or previous enrollment in clinical trials 
was allowed. Patient follow-up was performed until June 
2022.

2.2  Study Procedures

The trifluridine-tipiracil and bevacizumab regimen con-
sisted of trifluridine-tipiracil administered orally at a dose 
of 35 mg/m2 of body surface area, administered twice daily 
on days 1–5 and 8–12 in a 28-day cycle, and bevacizumab 
administered intravenously at a dose of 5 mg/kg of body-
weight, delivered every 2 weeks in a 28-day cycle.

The following characteristics were recorded for each 
patient: sex; age at primary diagnosis; age at diagnosis of 
metastatic disease (if metachronous); age at first adminis-
tration of study treatment; Eastern Cooperative Oncology 
Group (ECOG) performance status (PS); previous surgery 
for primary or metastatic disease; previous locoregional 
treatment for metastatic disease; stage at diagnosis; primary 
tumor site; sites of metastatic disease; KRAS/NRAS/BRAF 
mutational status; MSI (when known); previous treatment 
administered, both in the (neo)adjuvant or metastatic setting 
with respective best response, PFS, and OS; and subsequent 
therapies following study treatment.

2.3  Outcomes

Endpoints investigated included PFS, defined as the time 
from study treatment start to disease progression or death 
due to any cause; OS, defined as the time from study treat-
ment start to death from any cause; overall response rate 
(ORR), defined as the percentage of patients with a com-
plete or partial response to study treatment; and disease 
control rate (DCR), defined as the percentage of patients 
with a complete or partial response or stable disease lasting 
more than 8 weeks from study treatment initiation. Tumor 
response was evaluated by investigators using the Response 
Evaluation Criteria in Solid Tumors (RECIST) version 1.1. 
Adverse events (AEs) were recorded using the Common Ter-
minology Criteria for Adverse Events (CTCAE) version 5.

2.4  Statistical Analysis

Patient characteristics were reported as the median with 
range of values for continuous variables, and frequencies and 
percentages for categorical variables. Follow-up time was 
defined as the time from study treatment start until the last 
follow-up date for censored cases. Survival curves were gen-
erated using Kaplan–Meier estimates. Univariate analyses 
were performed to assess the impact of treatment on PFS in 
different patient subgroups. PFS differences were evaluated 
using the log-rank test, with a two-sided significance level 
of p = 0.05. Hazard ratios (HR) and corresponding 95% 
confidence intervals (CIs) were determined using a Cox pro-
portional hazard model. Statistical analyses were performed 
using IBM SPSS statistics version 22.0 (IBM Corporation, 
Armonk, NY, USA).

3  Results

3.1  Patients

We recorded 31 patients treated between 1 December 
2017 and 30 June 2022. Median age was 69 years (range 
38–82 years), 39% were male, 100% had an ECOG PS of 
0–1, tumor location was left-sided in 77% of cases, 54% 
had synchronous presentation, 35% were RAS mutant, and 
3% were BRAF mutant. A proportion of patients (55%) had 
a history of over 18 months of metastatic disease prior to 
investigational treatment initiation. MSI status was known 
in 18/31 patients, with 3 of 18 patients displaying an MSI-H 
profile. Seventy-one percent of patients underwent primary 
tumor resection, while 29% received either surgery or 
other locoregional treatments for metastatic disease; 96% 
of patients had three or fewer sites of metastatic disease, 
64% had liver metastases, 55% had lung metastases, and 
23% had peritoneal carcinomatosis. The median number of 
previous treatment lines for metastatic disease was 2 (range 
0–5), with 74% of patients receiving experimental treat-
ment as third- or earlier-line treatment. Eighty-four percent 
of patients received at least one previous anti-angiogenic 
agent. Patient demographics and baseline characteristics are 
summarized in Table 1.

3.2  Efficacy

The ORR and DCR were 3% and 71%, respectively 
(Table 2). With a median follow-up of 8 months (range 
2–39), median PFS was 6 months (95% CI 3.1–8.9 months) 
(Fig. 1a) and median OS was 14 months (95% CI 10.1–17.8 
months) (Fig. 1b).

In univariate analysis, longer median PFS was associated 
with age ≥ 65 years (8 vs. 5 months; HR 0.61, p = 0.29) 
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and male sex (8 vs. 5 months; HR 0.49, p = 0.17). Shorter 
median PFS was instead associated with RAS mutant status 
(5 vs. 8 months; HR 1.1, p = 0.85), presence of liver metas-
tases (5 vs. 9 months; HR 1.64, p = 0.33), right primary 
tumor (5 vs. 6 months; HR 1.82, p = 0.34) and more than 
three lines of previous treatment (3 vs. 8 months; HR 1.33, 
p = 0.56); however, none of the highlighted differences were 
statistically significant.

3.3  Safety

AEs are summarized in Table 3. Overall, AEs of any grade 
were reported in 58% of patients. The most common grade 
3–4 toxicities were neutropenia (19%) and anemia (6%).

Granulocyte colony-stimulating factor (G-CSF) prophy-
laxis was administered either on first or subsequent cycles 
of treatment in 35% of patients. Dose delays or dose reduc-
tions due to toxicity were required in 35% of patients; 6/31 
patients received G-CSF as primary prophylaxis, and 5/31 
patients received G-CSF as secondary prophylaxis. Sixty 
percent of the patients who discontinued treatment eventu-
ally received one or more lines of subsequent therapy. Eight 
of 12 patients received regorafenib as a further line of treat-
ment. No treatment-related deaths occurred.

4  Discussion

Treatment options currently available for refractory mCRC 
include regorafenib and trifluridine-tipiracil as single-agent 
therapies. Regulatory approval for both drugs was based on 
phase III randomized controlled clinical trials. Regorafenib 
monotherapy in a predominantly Western population pro-
vided an ORR of 1% and median PFS and OS of 1.9 months 
and 6.4 months, respectively [7]. Comparable activity and 
lower incidence of AEs were also reported using a dose-
escalation strategy [19]. On the other hand, single-agent 
trifluridine-tipiracil yielded a similar benefit in a clinical 
trial setting, with an ORR of 1.6% and a median PFS and 
OS of 2.0 and 7.1 months, respectively [6]. Trifluridine-
tipiracil monotherapy also achieves similar activity in a real-
world setting [20]. Rechallenge with anti-angiogenic agents 
has been shown to improve PFS and OS in the treatment of 

Table 1  Patient characteristics

ECOG PS Eastern Cooperative Oncology Group performance status, 
MMR mismatch repair, MSI-H microsatellite instability-high, MSS 
microsatellite stable

N = 31 %

Age, years
 Median (range) 69 (38–82)
 ≥ 65 years 18 58

Sex
 Male 13 39

ECOG PS
 0 31 100
 1 0 0

Primary location
 Left 24 77
 Right 7 23

Synchronous presentation
 – 17 54

≥ 18 months from diagnosis of metastatic disease 
to investigational treatment

 – 17 55
Number of metastatic sites
 ≤ 3 30 97
 > 3 1 3

Liver metastases
 – 21 64

Peritoneal carcinomatosis
 – 8 24

Lung metastases
 – 16 55

Previous lines of treatment
Median (range) 2 (0–5)
 ≤ 2 23 74
 > 2 8 26

Previous anti-angiogenic treatment
 – 26 84

RAS status
 Wild-type 20 65
 Mutant 11 35

BRAF status
 Wild-type 30 95
 Mutant 1 5

MMR status
 Unknown 13 42
 MSI-H 3 10
 MSS 15 48

Primary tumor resection
 – 25 71

Surgery/locoregional treatment for metastatic 
disease

 – 9 29

Table 2  Overall response

Best response N = 31 %

Partial response 1 3
Stable disease 21 68
Progressive disease 9 23
Disease control rate 22 71
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mCRC patients who relapse after a first-line therapy contain-
ing bevacizumab [21].

The combination of trifluridine-tipiracil and bevacizumab 
was initially tested in refractory mCRC in the C-TASK 
FORCE trial [12]. In this phase I/II study, the combina-
tion treatment was evaluated in Japanese refractory mCRC 
patients and yielded a 4% ORR, as evaluated by the inves-
tigators, a median PFS of 5.6 months, and a median OS 
of 11.4 months. The trial also suggested the presence of 
a modest increase in the risk of neutropenia. A different 
phase II trial was conducted in Denmark by Pfeiffer et al. 
comparing the combination therapy with single-agent 

trifluridine-tipiracil [15]. The authors reported a DCR of 
67%, median PFS of 5.6 months, and a median OS of 11.4 
months. They also found that bevacizumab did not increase 
the risk of serious AEs despite the fact that patients receiv-
ing combination therapy received treatment for a longer 
period of time. Both trials consistently showed a benefit, 
both in median PFS and OS of approximatively 3 months 
compared with trifluridine-tipiracil monotherapy.

Our study evaluated the activity and safety of a combina-
tion of trifluridine-tipiracil in a cohort of real-world Western 
patients with refractory mCRC. The combination of triflur-
idine-tipiracil and bevacizumab in our cohort resulted in an 

Fig. 1  a Progression-free 
survival and b overall survival. 
PFS progression-free survival, 
CI confidence interval
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ORR of 3% and DCR of 71%. The reported median PFS and 
OS were 6 and 14 months, respectively, although, interest-
ingly, the generalized application of results recorded is lim-
ited by the small sample size and retrospective nature of the 
analysis. Activity of the combination was comparable with 
that reported by Pfeiffer et al. [15] in a clinical trial setting, 
reflecting similar baseline characteristics in the two cohorts 
(median age, 67 vs. 64 years; left primary, 77% vs. 76%; 
liver metastases, 64% vs. 61%). However, survival estimates 
were longer in our analysis, possibly due to a lower propor-
tion of RAS-mutant patients (35% vs. 59%) and a higher 
fraction of patients receiving trifluridine-tipiracil and beva-
cizumab in a third- or earlier-line setting (74% vs. 46%). One 
more possible explanation might lie in the high proportion 
of patients with good prognosis characteristics (GPC) in our 
cohort, as defined in the recent work by Tabernero et al. in 
patients treated with trifluridine-tipiracil monotherapy [22]. 
In fact, in our series, the majority of patients had three or 
fewer sites of metastatic disease (30/31) and had a history 
of advanced CRC of over 18 months (17/31).

Despite lacking statistical significance due to limited 
sample size, subgroup analysis results were hypothesis-
generating and consistent with those previously reported by 
both Kuboki et al. and Pfeiffer et al. [12, 15], suggesting 
lower efficacy of the combination in RAS-mutant tumors. A 
trend in lower efficacy was also observed in the presence of 
liver metastasis, similar to what was reported by Van Cutsem 
et al. [13], albeit in a different treatment setting. Further-
more, our analysis suggests greater efficacy being associated 
with left-sided tumors and earlier implementation of this 
treatment option. The higher efficacy in patients with RAS 
wild-type and left-sided tumors also yields the question of 
whether bevacizumab or an anti-EGFR drug is the best com-
bination option in these subjects. Trifluridine-tipiracil was 
combined with the anti-EGFR drug panitumumab in patients 
with wild-type RAS mCRC who were refractory/intolerant 
to standard therapies other than anti-EGFR therapy, yield-
ing a median PFS and OS of 5.8 months and 14.1 months, 
respectively [23]. We will hopefully be able to provide a 
better answer to this question based on upcoming results 
from the phase II FIRE-8 trial [24], which aims to compare 
bevacizumab and panitumumab as a combination partner for 
trifluridine-tipiracil as first-line treatment in patients with 
RAS wild-type tumors, and from the phase II VELO trial 
[25], which is investigating a combination of trifluridine-
tipiracil and panitumumab versus trifluridine-tipiracil alone 
as third-line therapy in patients with RAS wild-type tumors 
who experienced clinical response to EGFR targeting earlier 
lines of treatment.

The combination of trifluridine-tipiracil and bevacizumab 
had a manageable safety profile in the real-world setting. 
AEs of any grade were reported in 58% of patients, with 
35% of patients experiencing grade 3 or 4 toxicities. The 

most frequent higher-grade AEs recorded were neutropenia 
(19%) and anemia (6%). Compared with the results reported 
by Kuboki et al. and Pfeiffer et al. [12, 15], a lower incidence 
of severe neutropenia (19% vs. 67–72%) might be explained 
by a significant proportion of patients receiving prophylactic 
G-CSF administration in our cohort (35%).

In line with data previously reported by Kuboki et al. 
[12], a high percentage of patients received one or more 
lines of subsequent treatment (60% vs. 80%).

5  Conclusions

In the current study, the combination of trifluridine-tipiracil 
and bevacizumab showed promising clinical activity in a 
cohort of real-world patients with refractory mCRC. Addi-
tionally, similar to trifluridine-tipiracil alone, toxicities 
observed with the combination were manageable and in line 
with the safety report of currently published clinical trials. 
G-CSF administration might be routinely used to prevent 
severe neutropenia.

The combination of trifluridine-tipiracil and bevacizumab 
therefore appears to be a well-tolerated and effective treat-
ment option in pretreated mCRC patients, especially those 
with RAS wild-type, left-sided tumors. Absence of liver 
metastases and earlier implementation of this combination in 
the continuum of care also appear to predict stronger benefit.

Although the application of results reported is limited by 
the small sample size and retrospective nature of the analysis 
performed, based on our experience and currently available 
clinical trial results, we endorse the use of this combination 
as a treatment option where available.
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