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ABSTRACT

Background.TAS-102 is indicated for patientswithmetastatic colo-
rectal cancer (mCRC) previously treated with, or not considered
candidates for, available therapies. Given the complete inefficacy in
half of patients, the lack of predictive factors, the palliative setting,
and the financial and clinical toxicity, optimizing the cost-benefit
ratio is crucial. The “ColonLife” nomogram allows an estimate of
the 12-week life expectancy of patients with refractorymCRC.
Materials and Methods. We collected data from patients
treated at eight Italian centers in the compassionate use pro-
gram. Baseline characteristics of patients who were or were not
progression free at 6 months were compared. The discrimina-
tive ability of the ColonLife nomogram was assessed. Among
patients who received both TAS-102 and regorafenib, clinical
outcomes of the two sequences were compared.
Results. This study included 341 patients. Six (2%) and 93
(27%) patients achieved response and disease stabilization,

respectively. The median progression-free survival (PFS) was
2.4 months with an estimated 6-month PFS rate of 19%; the
median overall survival (OS) was 6.2 months. An Eastern Coop-
erative Oncology Group performance status (ECOG PS) of 0,
normal lactate dehydrogenase (LDH), and a time from the
diagnosis of metastatic disease of >18months were independ-
ently associated with higher chances of a patient being
progression free at 6 months. The discriminative ability of
ColonLife was confirmed. Among 121 patients who received
both regorafenib and TAS-102, no differences in first or second
PFS or OS were reported between the two sequences.
Conclusion. One out of five patients achieves clinical benefit
with TAS-102. ECOG PS, LDH, and time from diagnosis of meta-
static disease may help to identify these patients. Excluding
patients with very short life expectancy appears a reasonable
approach.The Oncologist 2018;23:1–10

Implications for Practice: Improving the cost-efficacy ratio of TAS-102 in metastatic colorectal cancer is needed to spare useless
toxicities in a definitely palliative setting. Eastern Cooperative Oncology Group performance status, lactate dehydrogenase levels, and
time from the diagnosis of metastatic disease may help to identify patients more likely to achieve benefit. Properly designed prognostic
tools (i.e., the “ColonLife” nomogram)may enable excluding from further treatments patients with very limited life expectancy.

INTRODUCTION

A new fluoropyrimidine recently entered the scene of meta-
static colorectal cancer (mCRC): trifluridine/tipiracil, also
known as TAS-102. Unlike other uracil-based fluoropyrimidines,

this compound consists of the combination of the thymi-
dylate synthase inhibitor trifluridine with the thymidine
phosphorylase inhibitor tipiracil, able to prevent the
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rapid degradation of trifluridine by thymidine phospho-
rylase [1, 2].

Preclinical data also demonstrated the efficacy of trifluri-
dine/tipiracil in 5-fluorouracil-refractory models; this was then
confirmed by the clinical evidence [3–10]. The phase III, pivotal,
double-blind, placebo-controlled RECOURSE trial led to the
approval of TAS-102 by both the U.S. Food and Drug Adminis-
tration (FDA) and the European Medicines Agency (EMA) for
patients with mCRC previously treated with, or not considered
candidates for, available therapies, including fluoropyrimidine-,
oxaliplatin-, and irinotecan-based chemotherapies and anti-
vascular endothelial growth factor and anti-epidermal growth
factor receptor (EGFR) agents [11]. RECOURSE met its primary
endpoint, demonstrating a statistically significant improvement
in overall survival (OS) with TAS-102 versus placebo, with a
32% reduction in the risk of death (hazard ratio [HR], 0.68;
p< .001). Even if the activity according to RECIST was minimal,
a significant benefit was observed in terms of progression-free
survival (PFS), with a reduction in the risk of progression or
death of 52% (HR, 0.48; p< .001). The safety profile mainly evi-
denced hematological adverse events (neutropenia, anemia,
and thrombocytopenia) with limited subjective toxicities

Table 1. Baseline characteristics

Characteristics
All patients
(n 5 341), n (%)

Gender

Male 212 (62)

Female 129 (38)

Age, years, median (range) 61 (33–81)

ECOG PS

0 200 (59)

1 132 (39)

2 9 (2)

Sites of metastases

Liver 267 (78)

Lung 255 (75)

Nodes 173 (51)

Peritoneum 82 (24)

Bone 38 (11)

Brain 10 (3)

Liver only 12 (4)

Number of metastatic sites

1 14 (4)

2 64 (19)

3 122 (36)

4 88 (26)

�5 53 (16)

Time to metastases

Synchronous 209 (61)

Metachronous 132 (39)

Primary tumor site

Right 99 (29)

Left 239 (70)

Not available 3 (1)

RAS and BRAF status

RAS and BRAF wild type 84 (24)

RAS mutated 200 (59)

BRAF mutated 17 (5)

NA 40 (12)

MSI status

MSI high 6 (2)

MSS 172 (50)

Not available 163 (48)

Previous adjuvant treatment

Yes 94 (28)

Capecitabine 23 (7)

Oxa-based regimen 71 (21)

No 247 (72)

Time from diagnosis of metastatic disease

<18 months 90 (26)

�18 months 248 (73)

NA 3 (1)

(continued)

Table 1. (continued)

Characteristics
All patients
(n 5 341), n (%)

Number of previous lines of treatment for
metastatic disease

1 21 (96)

2 93 (27)

3 96 (28)

4 78 (23)

5 31 (9)

6 18 (5)

�7 4 (1)

Prior systemic anticancer agents for
metastatic disease

Fluoropyrimidines 337 (99)

Oxaliplatin 312 (91)

Irinotecan 334 (98)

Bevacizumab 294 (86)

Aflibercept 31 (9)

Cetuximab 109 (32)

Panitumumab 34 (10)

Regorafenib 121 (35)

Refractoriness to fluoropyrimidines

As part of any prior regimen 312 (91)

At time of last exposure 225 (66)

As part of last regimen before study entry 135 (40)

Exposure to fluoropyrimidine as part of the
last prior regimen

Yes 184 (54)

No 157 (46)

Abbreviations: ECOG PS, Eastern Cooperative Oncology Group per-
formance status; MSI, microsatellite instability; MSS, microsatellite
stable; N, no; NA, not available; Y, yes.
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affecting patients’ quality of life. The randomized TERRA study
confirmed similar safety and efficacy results in the Asian popu-
lation [12]. Although the shape of the PFS curves clearly
showed that half of treated patients do not derive any ben-
efit from TAS-102, no predictive biomarkers are currently
available for clinicians. Therefore, a proper clinical selection
of patients, mainly based on prognostic considerations,
seems today the most efficient tool to optimize the treat-
ment cost-benefit ratio.

After the FDA approval in September 2015 and while await-
ing the EMA marketing authorization in April 2016, a compas-
sionate use program was launched in Italy in order to allow
access to this new therapeutic option to patients with refrac-
tory mCRC.

By collecting data from patients treated in the compassion-
ate use program at eight participating centers, we aimed to
describe the safety and efficacy outcomes of TAS-102 in the
real-world setting, to evaluate baseline prognostic characteris-
tics, and to explore the role of sequences of TAS-102 followed
by regorafenib or vice versa, being regorafenib the other drug
approved in the later line setting.

Finally, the “ColonLife” nomogramwas recently built to pre-
dict the probability of death within 12 weeks of patients with
refractory mCRC, based on four easy-to-collect clinical varia-
bles: Eastern Cooperative Oncology Group performance status
(ECOG PS), primary tumor resection, lactate dehydrogenase
(LDH) levels, and peritoneal metastases. The nomogram was
built and validated in a heterogeneous series that included
refractory patients treated with regorafenib, TAS-102, or other
systemic treatments [13]. Data from patients homogeneously
treated with TAS-102 in the compassionate use program
allowed us to further validate the nomogram and to corrobo-
rate its usefulness as a potential tool to select patients with
refractory mCRC with the chance of meaningful benefit from
this new option.

MATERIALS AND METHODS

Data from patients who received at least 1 day of treatment
with TAS-102 in the compassionate use program at centers
adhering to the present registry were included. Patients that
fulfilled all the criteria for the drug label at investigators’ judg-
ment were eligible.

A starting dose of 35 mg/m2 twice daily, after morning and
evening meals, 5 days a week with 2 days of rest, for 2 weeks,
then followed by a 2-week rest period, was planned. Treatment
cycles were repeated every 28 days. Guidance for physicians
was provided in terms of treatment management. Dose modifi-
cations, delays, and interruptions were suggested in response
to adverse events, in line with those recommended in the
RECOURSE trial [11]. Each dose reduction consisted of a 5 mg/m2

dose decrease. Adverse events occurring during the treatment
were registered and graded according to the Common Terminol-
ogy Criteria for Adverse Events, version 4.0 [14].

No specific recommendation was provided with regard to
disease assessment during the treatment. However, investiga-
tors involved in the present registry agreed to perform disease
assessments by means of contrast-enhanced computed tomog-
raphy scan every 8 weeks (two cycles) of treatment. RECIST
version 1.1 criteria were adopted for the evaluation of res-
ponses [15].

The following baseline demographic, clinical, and molecular
characteristics were collected: age, gender, ECOG PS, sites of
metastases, number of metastatic sites, time to metastasis, pri-
mary tumor location, previous lines of treatment, previous
administered regimens including their duration and outcome,
time from the start of the first-line treatment, RAS and BRAF

mutational status, and microsatellite instability.

Statistical Methods
All time-to-event variables were calculated from the date
of first trifluridine/tipiracil administration. OS time was the

Table 2. Safety profile

Adverse event Overall, n (%) G1, n (%) G2, n (%) G3, n (%) G4, n (%)

Neutropenia 181 (53) 21 (6) 35 (10) 78 (23) 46 (13)

Febrile neutropenia 12 (4) — — — —

Anemia 151 (44) 43 (13) 75 (22) 31 (9) 2 (<1)

Thrombocytopenia 73 (21) 52 (15) 11 (3) 9 (3) 1 (<1)

Nausea 67 (20) 45 (13) 19 (6) 3 (1) 0 (0)

Fatigue 116 (34) 36 (11) 51 (15) 27 (8) 2 (1)

Dispnea 21 (6) 7 (2) 12 (4) 2 (<1) 0 (0)

Infections 29 (9) 8 (2) 14 (4) 6 (2) 1 (<1)

HFSR 3 (1) 3 (1) 0 (0) 0 (0) 0 (0)

Diarrhea 64 (19) 41 (12) 16 (5) 7 (2) 0 (0)

Hyporexia 50 (15) 21 (6) 26 (8) 3 (1) 0 (0)

Hypertension 44 (13) 18 (5) 24 (7) 2 (<1) 0 (0)

Bleeding 3 (1) 3 (1) 0 (0) 0 (0) 0 (0)

Overall toxicity, grade 3–4 159 (47)

Overall toxicity, any grade 282 (83)

G-CSF use 14 (4)

Erythropoietin use 24 (7)

Abbreviations: —, not applicable; G, grade; G-CSF, granulocyte-colony stimulating factor; HFSR, hand-foot skin reaction.
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interval to the date of death from all causes, with censoring at
the date of last follow-up in living patients. PFS time was the
interval to first progression or death, whichever came first,
with censoring at the date of last follow-up in patients alive
and without progression. OS and PFS curves were estimated by
the Kaplan-Meier method, with the log-rank test used to statis-
tically compare subgroups.

All the patients were followed up for at least 6 months;
thus we studied the association between the probability of pro-
gression events (considering progression or death, whichever
occurred first within 6 months of follow-up) and baseline char-
acteristics of patients as categorical variables by means of the
chi-squared test or Fisher’s exact test as appropriate, and odds
ratios (ORs) and corresponding 95% confidence intervals
(CIs) were estimated as well. Variables significantly (p< .10)

affecting the probability of progression events were included in
a multivariable binary logistic regressionmodel.

The association of baseline characteristics and OS was first
assessed in univariable analyses by means of the log-rank test,
and significantly prognostic variables (p< .10) were included in
a multivariable Cox proportional hazard model.

Among patients who received both trifluridine/tipiracil and
regorafenib during their disease history, treatment outcome
was compared in the subgroup treated with regorafenib fol-
lowed by trifluridine/tipiracil and in the subgroup receiving the
reverse sequence. The first PFS was defined as the interval
from the beginning of the treatment with the first administered
agent to disease progression; the second PFS was defined as
the interval from the beginning of the treatment with the sec-
ond administered agent to progression or death, whichever
came first, and with censoring at the date of last follow-up in
patients alive and without progression. OS was defined as the
interval from the beginning of the treatment with the first
administered agent to death from all causes, with censoring at
the date of last follow-up in living patients.

Finally, we externally validated the ColonLife nomogram
[13] by examining calibration (how close the predictions were
to the actual outcome; calibration plots and the Hosmer-
Lemeshow test were used [16]) and evaluating the discrimina-
tive ability by the Harrell C index [17].

RESULTS

A total of 341 patients with mCRC received TAS-102 in the com-
passionate use program at eight Italian centers. Baseline char-
acteristics are summarized in Table 1. Most patients had ECOG
PS 0 or 1 (98%) and more than one metastatic site (96%). At
least three previous systemic regimens for metastatic disease
had been administered in 67% of cases. A large percentage of
patients were clearly fluoropyrimidine refractory (91%), and
66% were fluoropyrimidine refractory at the time of the last
exposure to a fluoro-containing regimen. Regorafenib had been
previously received by 121 (35%) patients. RAS and BRAF muta-
tions were found in 201 (63%) and 18 (6%) cases, respectively.
All RAS and BRAF wild-type patients had received an anti-EGFR
monoclonal antibody as part of their previous treatments.

A median of two cycles (range, 1–14) of TAS-102 was
administered, and 17% of patients received at least six cycles of
treatment. At the data cutoff, April 2017, treatment was still
ongoing for 13 (4%) patients. The most frequent reason for
treatment discontinuation was disease progression (88%), and
permanent interruptions because of adverse events occurred
only in 11 (3%) cases. In 136 (40%) patients, at least one treat-
ment cycle was delayed because of an adverse event. TAS-102
dose was reduced because of toxicity by one or two dose levels
in 60 (18%) and 26 (8%) cases, respectively.

One hundred fifty-nine (47%) patients experienced at least
one grade 3–4 adverse event, mainly consisting of hematologi-
cal toxicities (Table 2). The most frequent grade 3–4 toxicities
were neutropenia (46%), anemia (10%), thrombocytopenia
(3%), and fatigue (9%). The incidence of febrile neutropenia
was 4%. Granulocyte-colony stimulating factor (G-CSF) and
erythropoietin were used as secondary prophylaxis in 14 (4%)
and 24 (7%) patients, respectively.

With regard to treatment activity, six (2%) patients
achieved a RECIST response, whereas in 93 (27%) cases, disease

Table 3. Treatment activity and efficacy (n 5 341)

Measures of activity and efficacy n (%)

RECIST response

CR 1 (<1)

PR 5 (1)

SD 93 (27)

PD 226 (66)

NE 16 (5)

Response rate: CR1 PR 6 (2)

Disease control rate: CR1 PR1 SD 99 (29)

PFS

Median, months (95% CI) 2.4 (2.2–2.6)

PD events 326 (96)

Progression-free probability

2 months (62)

4 months (26)

6 months (19)

8 months (11)

10 months (8)

OS

Median, months (95% CI) 6.2 (5.4–7.2)

Death events 253 (74)

OS probability

2 months (96)

4 months (69)

6 months (51)

8 months (39)

10 months (31)

12 months (26)

14 months (19)

On-treatment ECOG PS deterioration

Yes 153 (45)

No 157 (46)

Not available 31 (9)

Abbreviations: CI, confidence interval; CR, complete response; ECOG
PS, Eastern Cooperative Oncology Group performance status; NE, not
evaluable; OS, overall survival; PD, progressive disease; PFS,
progression-free survival; PR, partial response; SD, stable disease.
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Table 4. Association of baseline characteristics with the probability of being progression free at 6 months

Characteristics
Progression free at 6
months (n 5 62), n (%)

Not progression free at 6
months (n 5 279), n (%) OR (95% CI) p value

Age

<70 years 46 (74) 227 (81) 1

�70 years 16 (26) 52 (19) 1.52 (0.80–2.89) .22

ECOG PS

1–2 16 (26) 125 (45) 1

0 46 (74) 154 (55) 2.33 (1.26–4.32) .006

Sex

Female 27 (44) 102 (37) 1

Male 35 (56) 177 (63) 0.75 (0.43–1.31) .31

Mucinous histology

No 52 (84) 238 (90) 1

Yes 10 (16) 27 (10) 1.70 (0.77–3.72) .19

NA — 14

Time to metastases

Metachronous 28 (45) 104 (37) 1

Synchronous 34 (55) 175 (63) 0.72 (0.41–1.26) .25

Primary resected

No 0 (0) 29 (10) 1

Yes 62 (100) 250 (90) — .009

Primary tumor site

Left colon 45 (74) 193 (70) 1

Right colon 16 (36) 84 (30) 0.82 (0.44–1.53) .64

NA 1 2

LDH at baseline

>250 IU/L 13 (28) 160 (69) 1

<250 IU/L 33 (72) 72 (31) 5.64 (2.80–11.35) <.001

NA 16 47

Time from diagnosis of
metastatic disease

<18 months 4 (6) 57 (20) 1

�18 months 58 (94) 222 (80) 3.72 (1.30–10.68) .009

Previous exposure to
regorafenib

No 39 (63) 181 (65) 1

Yes 23 (37) 98 (35) 1.09 (0.62–1.93) .77

Lung metastases

No 12 (19) 74 (27) 1

Yes 50 (81) 205 (73) 1.50 (0.76–2.98) .26

Bone metastases

No 56 (90) 247 (89) 1

Yes 6 (10) 32 (11) 0.83 (0.33–2.07) .83

Peritoneal metastases

No 49 (79) 210 (75) 1

Yes 13 (21) 69 (25) 0.81 (0.41–1.58) .62

Brain metastases

No 61 (98) 270 (97) 1

Yes 1 (2) 9 (3) 0.49 (0.06–3.95) .70

(continued)
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stabilization was reported as the best response, for an overall
disease control rate of 29% (Table 3).

At a median follow-up of 13.3 months, 253 (74%) deaths
and 326 (96%) progression events were registered. The median
OS was 6.2 months (95% CI, 5.4–7.2), and the estimated 1-year
OS was 26%. The median PFS was 2.4 months (95% CI, 2.2–
2.6), and the estimated 6-month PFS was 19%.

As shown in Table 4, patients with ECOG PS 0 (OR, 2.33;
95% CI, 1.26–4.32; p 5 .006), normal LDH levels (OR, 5.64; 95%
CI, 2.80–11.35; p< .001), resected primary tumor (p 5 .009)
and a time interval of at least 18 months from the diagnosis of
metastatic disease to the beginning of TAS-102 (OR, 3.72; 95%
CI, 1.30–10.68; p 5 .009) had a significantly higher chance of
being progression free at 6 months. No association with other
putative prognostic variables was evident, including exposure
to a fluoropyrimidine in the last prior regimen before the begin-
ning of TAS-102.

In the multivariable model, ECOG PS (OR, 3.36; 95% CI,
1.48–7.63; p 5 .004), LDH levels (OR, 5.79; 95% CI, 2.79–12.02;
p< .001), and time from the diagnosis of metastatic disease
(OR, 4.27; 95% CI, 1.18–15.44; p 5 .027) were still associated
with higher chances of being progression free at 6 months.

Table 5 shows the association of baseline characteristics OS
at the univariable analyses. In the multivariable model, only the
following variables retained their significant association with

OS: ECOG PS (HR, 0.51; 95%,CI; 0.38–0.68; p< .001), time to
metastasis (HR, 0.62; 95% CI, 0.32–0.99) LDH levels (HR, 0.34;
95% CI, 0.24–0.47; p< .001), and time from the diagnosis of
metastatic disease (HR, 0.53; 95% CI, 0.37–0.75; p< .001).

Of note, the development of grade 3–4 neutropenia at any
time of the treatment was associated with longer PFS (HR,
0.44; 95% CI; 0.35–0.55; p< .001) and OS (HR, 0.35; 95% CI,
0.28–0.45; p< .001). When adjusting for the number of cycles
received, this association was still significant in terms of OS
(p< .001) with a trend toward significance in PFS (p 5 .095).

One hundred eighty-two (53.4%) out of 341 patients in the
present series received both TAS-102 and regorafenib in their
treatment history. One hundred twenty-one patients received
regorafenib followed by TAS-102, and 61 patients received the
reverse sequence. No differences were reported in terms of
the first PFS (HR, 0.96; 95% CI, 0.71–1.31; p 5 .808), second
PFS (HR, 1.06; 95% CI, 0.75–1.50; p 5 .736), and OS (HR, 0.85;
95% CI, 0.85–1.56; p 5 .388) between the two subgroups (Fig. 1).

The Colon Life nomogram’s discriminative ability in the
present series was quite good, having a Harrell C index as high
as 0.788. The calibration plot for external validation is shown in
Figure 2; the predicted probability tended to be higher than
the observed proportion of deaths within 12 weeks, and this
produced a significant result for the Hosmer–Lemeshow cali-
bration test (p 5 .0001).

Table 4. (continued)

Characteristics
Progression free at 6
months (n 5 62), n (%)

Not progression free at 6
months (n 5 279), n (%) OR (95% CI) p value

Liver-only metastases

No 61 (98) 268 (96) 1

Yes 1 (2) 11 (4) 0.40 (0.05–3.15) .48

RAS status

Wild type 20 (36) 100 (38) 1

Mutated 35 (64) 166 (62) 0.95 (0.52–1.73) .88

NA 7 14

BRAF status

Wild type 51 (94) 236 (94) 1

Mutated 3 (6) 15 (6) 0.93 (0.26–3.32) 0.99

NA 8 28

RAS and BRAF status

RAS and BRAF wild type 15 (28) 69 (28) 1

RAS mutated 35 (66) 165 (67) 0.98 (0.50–1.90) 1.00

BRAF mutated 3 (6) 14 (5) 0.99 (0.25–3.86)

NA 9 31

MSI status

MSS 37 (97) 135 (96) 1

MSI-high 1 (3) 5 (4) 0.73 (0.08–6.44) 0.99

NA 24 139

Exposure to fluoropyrimidine
as part of the last prior
regimen

Yes 32 (52) 152 (54) 1 .68

No 30 (48) 127 (46) 0.89 (0.51–1.55)

Abbreviations: —, not applicable; CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status; LDH, lactate dehydro-
genase; MSI, microsatellite instability; MSS, microsatellite stable; NA; OR; odds ratio.
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DISCUSSION

The approval of TAS-102 for the treatment of patients with
refractory mCRC added a new therapeutic option able to confer
an additional incremental gain in OS. The introduction of new
agents in clinical practice always opens the way to new oppor-
tunities for affected patients but also to new challenges for
treating physicians, who need to acquire expertise to manage a
newmolecule in daily practice.

Whereas the results of pivotal trials are of paramount
importance to estimate the magnitude of benefit provided by a
new agent compared with the standard of care, the collection
of data closer to the real-life setting may add relevant informa-
tion to answer some of clinicians’ frequently asked questions: Is
the toxicity profile manageable, and how can adverse events
be handled? What efficacy can be expected outside of the
framework of the clinical trials’ selection criteria? How can can-
didate patients be selected? What is the best positioning of the
new agent in the landscape of available options? In order to
answer these questions, we registered and analyzed data from
patients treated with TAS-102 at eight Italian centers in the
compassionate use program.

Baseline characteristics of our patients’ population were
similar to those of patients enrolled in randomized studies of
TAS-102 versus placebo, with the only exception of lower per-
centages of previous exposure to other active agents, probably
as a consequence of the higher frequency of contraindications
to one of these drugs in patients treated in the real-life setting
[10, 11].

First, safety results were largely consistent: the toxicity pro-
file evidenced the need to monitor hematological adverse
events, especially neutropenia, but was also reassuring about
the low incidence of febrile cases and the limited need to use
G-CSF as secondary prophylaxis. Overall, the treatment was
manageable, requiring permanent discontinuation because of
adverse events only in a limited percentage of cases (3%). A sig-
nificant association of grade �3 neutropenia with PFS and OS
was reported at the univariate analyses and confirmed after
adjusting for the number of cycles received, thus supporting

Table 5. Association of baseline characteristics with OS

Characteristics
HR for death
(95% CI) p value

Age

<70 years 1

�70 years 0.80 (0.60–1.09) .171

ECOG PS

1–2 1

0 0.51 (0.37–0.62) <.001

Mucinous histology

No 1

Yes 0.83 (0.57–1.24) .390

NA

Time to metastases

Synchronous 1

Metachronous 0.67 (0.52–0.86) .002

Primary resected

No 1

Yes 0.65 (0.39–1.07) .039

Primary tumor site

Right colon 1

Left colon 0.78 (0.58–1.02) .071

NA

LDH at baseline

>250 IU/L 1

<250 IU/L 0.39 (0.30–0.51) <.001

NA

Time from diagnosis of
metastatic disease

<18 months 1

�18 months 0.58 (0.40–0.63) <.001

Previous exposure to
regorafenib

No 1

Yes 1.18 (0.90–1.54) .200

Peritoneal metastases

No 1

Yes 1.07 (0.80–1.44) .631

Liver-only metastases

No 1

Yes 0.40 (0.05–3.15) .48

RAS status

Wild type 1

Mutated 0.95 (0.52–1.73) .88

NA

BRAF status

Wild type 1

Mutated 0.93 (0.26–3.32) 0.99

NA

RAS and BRAF status

BRAF mutated 1

(continued)

Table 5. (continued)

Characteristics
HR for death
(95% CI) p value

RAS mutated 0.57 (0.25–0.91) .025

RAS and BRAF wild type 0.56 (0.26–0.94) .032

NA

MSI status

MSS 1

MSI-high 1.14 (0.38–3.32) .826

NA

Exposure to fluoropyrimidine
as part of the last prior
regimen

Yes 1

No 1.01 (0.79–1.30) .921

Abbreviations: CI, confidence interval; ECOG PS, Eastern Cooperative
Oncology Group performance status; HR, hazard ratio; LDH, lactate
dehydrogenase; MSI, microsatellite instability; MSS, microsatellite
stable; NA, not available; OS; overall survival.
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the potential meaning of neutropenia as a surrogate marker for
adequate antitumor doses of TAS-102, as previously hypothe-
sized [18].

Second, efficacy and activity results did not differ from
those previously achieved in randomized studies [10, 11]. The
minimal activity of TAS-102 in terms of RECIST response was

Figure 1. Kaplan Meier estimates of first PFS (A), second PFS (B), and overall survival (C) in patients who received trifluridine/tipiracil fol-
lowed by regorafenib (continuous line) or the reverse sequence (dashed line).
Abbreviations: CI, confidence interval; HR, hazard ratio; PFS, progression-free survival.
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Figure 1. Kaplan-Meier estimates of first PFS (A), second PFS (B), and overall survival (C) in patients who received trifluridine/tipiracil
followed by regorafenib (continuous line) or the reverse sequence (dashed line).
Abbreviations: CI, confidence interval; HR, hazard ratio; PFS, progression-free survival.
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confirmed, with a responses rate as low as 2%, and disease sta-
bilization was achieved in one out of three treated patients.
Consistently, the median duration of PFS of 2.4 months further
underlines that about half of patients do not derive any benefit
from the treatment. The pre-emptive identification of these
individuals would be crucial in such a palliative setting to mini-
mize both the financial and clinical toxicity burden of the drug,
thus improving its cost-efficacy ratio. To this end, we compared
the clinical and molecular characteristics of patients who were
or were not progression free at 6 months and found significant
differences in terms of ECOG PS, LDH levels, prior resection of
the primary tumor, and time from the diagnosis of metastatic
disease (<18 months vs. >18 months). These variables coin-
cide, with the exception of the time from the diagnosis of met-
astatic disease, with those previously identified in a clinical
nomogram, ColonLife, built to predict the probability of death
within 12 weeks in heavily pretreated patients with mCRC [13].
The discriminative ability of the nomogram, applied to the
present series by using information collected before the begin-
ning of the treatment with TAS-102, was confirmed, thus cor-
roborating the effectiveness of this prognostic tool for a
population homogeneously treated with TAS-102. At the same
time, as observed in a previous validation cohort, the early
mortality of patients treated with TAS-102 was lower than pre-
dicted by the ColonLife variables, thus indirectly confirming the
efficacy of the drug in prolonging survival. The lack of a control
group of untreated patients prevented drawing any conclusion
about the potential predictive ability of the ColonLife nomo-
gram or of other clinical or molecular factors that should be
properly investigated in randomized trials [13]. However, even
if the nomogram does not permit identifying an individual
patient who should not be treated with later-line options, it is
clinically arguable that refractory patients with a very low

probability of being alive after 12 weeks may benefit less from
any further treatment, including TAS-102, so that in these cases
the cost-efficacy balance of available therapies should be care-
fully weighed.

In fact, all the characteristics negatively affecting the out-
come of patients treated with TAS-102 in our series are markers
of suboptimal general conditions (i.e., ECOG PS 1), disease
aggressiveness (high LDH levels, time from the diagnosis of
metastatic disease <18 months), or risk of complications or
deterioration (not resected primary tumor). Unlike other previ-
ous experiences, we did not find a significant prognostic impact
of the tumor burden, described in terms of number of meta-
static sites or specific organ involvement.

Finally, because both TAS-102 and regorafenib share the
same indication, and they seem to provide a similar magnitude
of efficacy in absence of predictive biomarkers, clinicians cur-
rently wonder which drug should be used first. In the present
series, as already reported in the RECOURSE trial, no difference
in clinical outcome was evident according to the previous expo-
sure to regorafenib [11]. Moreover, among patients who
received both agents sequentially, no differences in PFS or OS
were observed according to the drugs’ sequence. Although we
acknowledge the limitation of our analysis, which was biased
by the lack of a prospective design and thus did not follow the
intention-to-treat principle, a preferable strategy cannot be rec-
ommended based on our results. Therefore, today, patients’
comorbidities and drugs’ safety profiles are the major drivers of
the regorafenib versus TAS-102 choice. In the next future, fur-
ther steps in tumors’ molecular characterization will lead to
other treatment options in selected patients (such as HER2
dual blockade in HER2-amplified tumors [19], alkylating agents
in MGMT methylated tumors [20–22], and combined anti-
BRAF/anti-EGFR/anti-MEK strategies in BRAF V600E mutants
[23–26]), thus making more and more crowded the therapeutic
landscape of chemorefractory mCRC.

CONCLUSION
The safety and efficacy of TAS-102 in a real-life setting are con-
sistent with results of pivotal clinical trials. In the absence of
validated predictive factors, the selection of candidate patients
may rely on an accurate prognostic assessment, including
ECOG PS, LDH levels, and time from the diagnosis of metastatic
disease. The reliability of the ColonLife nomogram in predicting
the 12-week life expectancy is further confirmed [13]. Although
excluding patients with a very short life expectancy from receiv-
ing further treatments seems reasonable, the role of the nomo-
gram as predictor of benefit from TAS-102 should be evaluated
in post hoc analyses of randomized trials.
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