
Abstract. Aim: To retrospectively examine efficacy and
safety of oral combination of trifluridine and tipiracil
hydrochloride (TAS-102) as the second-line therapeutic agent
for unresectable colorectal cancer. Patient and Methods:
Treatment outcomes of 17 patients who had received TAS-102
at our Institution from January 2015 to January 2017 were
analyzed. The indications for second-line TAS-102 treatment
were intolerance to other multi-drug combination (four
patients) or patient refusal of the standard second-line
therapy (13 patients). Results: Among 17 patients who
received TAS-102 as second-line therapy, partial response
was observed in two (12%) and stable disease in two (12%).
Outcomes of TAS-102 given as second-line therapy were:
median overall survival of 5 months, response rate of 12%
and disease control of 24%.  Overall, no adverse events other
than neutropenia were noted. Conclusion: Our findings
suggest a beneficial role of TAS-102 in second-line therapy
for unresectable colorectal carcinoma.

In recent years, pharmacological treatment of unresectable
advanced and recurrent colorectal cancer has progressed
extensively. Although many improvements and broader
applications have been achieved, some patients cannot receive
optimal therapies due to undesirable adverse effects or
intolerance to anticancer medications. An oral antitumor drug,
which is a combination of trifluridine and tipiracil

hydrochloride (TAS-102) has been shown to be effective in
patients with unresectable metastatic colorectal cancer
refractory to standard chemotherapies. It was approved for use
in Japan in March 2014 as a third-line chemotherapeutic (1, 2).
Although usage in combination with other molecularly-targeted
agents for second-line therapy has recently been reported (3),
no studies have addressed safety and efficacy of TAS-102
applied as a single agent in second-line treatment. In the
present study, we examined the efficacy and safety of TAS-102
given as second-line therapy for patients for whom the first-
line multi-drug treatment including adjuvant chemotherapy
could not be continued or second-standard chemotherapy
options were not chosen by patients themselves. 

Patients and Methods

With approval of the Institutional Review Board (protocol 27-
283[8168]), 17 patients who received TAS-102 as second-line
therapy between January 2015 and January 2017 at The Jikei
University School of Medicine Daisan Hospital were enrolled.
According to RECIST 1.1 criteria (4), response rate, disease control
rate and adverse effects were retrospectively examined. All patients
had been diagnosed with unresectable metastatic colorectal cancer,
and comparative parameters consisted of: sex, age, performance
status (PS), primary tumor site, resected/not resected primary tumor,
treatment stage, number of TAS-102 doses, organs of metastasis and
number of metastases. TAS-102 was given orally at 35 mg/m2 twice
a day for 28 days (one course): 2-Week cycles of 5 days of
treatment and 2 days of rest, followed by 14 days of rest. All data
analyses were performed using Microsoft Excel software. 

Results
Seventeen patients received TAS-102 during the study
period. The median age of patients was 65 years (range=37-
83 years) and all had PS of 1 or 2; the majority of patients
were men. The colon was the most frequent primary site and
in more than half of the patients, the primary lesion had been
resected. Previous chemotherapies included: One regimen in
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four patients and more than two regimens in the remaining
13 patients. Thirteen patients received fewer than 10 courses
of chemotherapy and four patients completed 10 or more
courses of TAS-102-containing chemotherapy, respectively
(Table I). For all patients who received TAS-102 as second-
line therapy, TAS-102 was selected as the sole antitumor
agent and patients had been instructed that TAS-102 was not
the standard treatment option. Informed consent to TAS-102
use was obtained from all patients before starting therapy. 

Four out of the 17 patients received TAS-102 alone as
second-line therapy, for whom the reasons for TAS-102
selection consisted of patient’s request in two, severe
adverse effects (severe hepatoxicity) of first-line adjuvant
chemotherapy in one, and ineffective 5-fluorouracil
containing postoperative adjuvant chemotherapy in one
patient, respectively (Table II). 

The patient who developed severe hepatotoxicity had first
received 12 courses of adjuvant chemotherapy [folinic acid,
5-fluorouracil and oxaliplatin (FOLFOX) regimen], then
developed liver metastases and was additionally given six
courses of folinic acid, 5-fluorouracil and irinotecan
(FOLFIRI) plus an anti- epidermal growth factor agent
(EGFR). For this patient, TAS-102 was selected as second-
line treatment because of expected severe hepatoxicity due
to FOLFOX/FOLFIRI treatment.

The patients whose disease was refractory to 5-FU had
initially received TS-1 as the postoperative adjuvant
chemotherapy agent, then developed liver metastases and was
additionally given four courses of FOLFIRI plus anti-EGFR
agent. Following both therapies, the patient developed grade
3 diarrhea and the diagnosis of 5-FU intolerance was made.

Outcome analyses revealed partial response (PR) in two
patients (12%), stable disease (SD) in two (12%), progressive
disease (PD) in six (35%), and unevaluable treatment results
in seven patients (41%) (Table III). All patients with either
PR or SD had received TAS-102 as second-line therapy.

Amongst all patients enrolled, the overall response rate to
TAS-102 therapy (PR or above) was, therefore, 12%, and
sufficient disease control (SD or above) was achieved in 24%.
When the four patients given TAS-102 as second-line treatment
were separately analyzed, response and disease control rates
were 50% and 100%, respectively. Considering all 17 patients,
median overall survival (OS) was 5 months (range=1-24
months) and while for the four patients who completed 10 or
more courses of TAS-102 as second-line therapy, the survival
was 15 months (range=12-24 months) (Table IV).

Among all patients treated with TAS-102, neutropenia
developed in 11 patients (grade 1 in two, grade 2 in four
and grade 3 in five patients), and no other adverse events
were encountered recorded (Table V). In some patients, the
rest period had to be extended due to side-effects but for
none of the patients was treatment terminated due to
adverse effects.

Discussion

In 2012, OS of patients with unresectable metastatic
colorectal carcinoma receiving TAS-102 versus placebo was
studied by a double-blind, randomized (2:1 ratio, treatment
vs. placebo), controlled phase II trial performed in Japan
(J003 trial) (1). The study findings demonstrated longer
median OS in the group treated with TAS-102, which was
then approved for use in Japan in March, 2014. Results of
the RECOURSE study of patients with refractory metastatic
colorectal cancer demonstrated that patients treated with
TAS-102 had longer OS compared to those treated with
placebo (7.1 vs. 5.3 months) as well as longer progression-
free survival (2). Based on the findings from such study
results, one might consider that the role and position of TAS-
102 in salvage therapy should be similar to those by
regorafenib; however, when compared to regorafenib, TAS-
102 produces less non-hematological side-effects (5, 6).
Thus, the safety profile makes TAS-102 a reasonable
candidate for salvage therapy and underlines recent wider
use of TAS-102 in second-line treatments combined with
molecularly targeted anticancer drugs (3, 7). 

In the current study, the efficacy of TAS-102, when
assessed according to RECIST criteria, was more or less
satisfactory, with median OS of 5 months, response rate of
12% and disease control rate of 24%. In terms of response
rate, the current study demonstrated even better outcome
as compared to both J003 and RECOURSE trials. All four
patients with response rate of PR or SD according to the
RECIST criteria, had received TAS-102 as second-line
therapy; they exhibited a good response rate of 50% and
disease control rate of 100%, and median OS in such
patients was 15 months, which was generally not inferior
to OS of the standard treatments: 12.9 months with
FOLFOX plus bevacizumab (8), 13.3 months with
FOLFIRI plus bevacizumab (9), 14.53 months with
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Table I. Demographics of all study patients.

Parameter                                                                                       Value

Gender: M:F                                                                                   12:5
Median age: range, years                                                          65 (35-83)
Performance status: 1:2                                                                  10:7
Primary tumor site: colon:rectum                                                  12:5
Resection of primary tumor: Performed:not performed               14:3
Number of metastases: 1:2:3                                                         7:9:1
Organ with metastasis: Liver:lungs:
peritoneum:lymph nodes:other                                                6:10:3:4:4

Number of previous chemotherapeutic regimens: 1:2:3:4        4:5:6:2†
Number of therapy courses: <10:≥10                                            13:4

M: Male, F: female; †overlapping values.



FOLFIRI plus panitumumab (10), and 18 months with
irinotecan plus S-1 plus bevacizumab (11). All four
patients in the current study received more than 10 courses
for over 12 months on average, which suggests that a
longer administration period might be required in order to
observe the effects of TAS-102 and might also suggest that
an early start and long continuation of the regimen may
achieve longer OS, higher response rates, and better
disease control rates. 

Frequent and significant hematotoxicity caused by TAS-
102 are well-known (2), but non-hematological toxicity has
been observed to be rather weak (12). Febrile neutropenia
occurred in 3.8% and 4.4% of TAS-102-treated patients in
the RECOURSE (2) and J003 (1) trials, respectively. Among
the 17 patients in our study, neutropenia developed in 11
patients (64%), but no other adverse events were recorded.
Furthermore, none of the patients receiving TAS-102 needed
to have therapy terminated due to adverse events and all
patients completed the therapy, however, we did find the
need to individually adjust rest periods. The results of the
current study do not indicate that the position of TAS-102
within the available chemotherapy choices should change;
in Japanese colon cancer treatment guidelines (13) and
NCCN guidelines (14) TAS-102 remains a the third- line (or
above) therapy.

Generally, while longer OS or progression-free survival
have been observed after TAS-102 therapy (1, 2), the
response rate in patients receiving the drug has not improved
remarkably. Such observations suggest that there are still
many unresolved issues regarding appropriate dosages,
treatment periods or regimens for TAS-102 therapy. Many
studies are still required to establish the most effective TAS-
102-based regimens (15-20).

The results of the current study suggest potential
advantageous effects of early administration and long
continuation of TAS-102 therapy provided appropriate rest
periods between therapy courses are individually adjusted.
Thus, with the lowest possible incidence of TAS-102
therapy-related adverse events, the drug might be safely
applied and tolerated in patients with advanced recurrent

colorectal cancer refractory to or not tolerating other
chemotherapies. In conclusion, side-effects of TAS-102 as
single-agent therapy in patients with unresectable colorectal
cancer who had undergone first-or second-line chemotherapy
is safe and for selected patients, the use of TAS-102 as a
second-line chemotherapy could be satisfactory. 
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Table II. Demographics of patients who received 10 or more courses of TAS-102 as sole second-line therapy.

Gender                  Age                    PS                   Number of               RECIST               Treatment period,                         Reason for TAS-102 
                           (years)                                             courses                                                        months                                as second-line treatment

M                            63                        2                            15                           PR                                18                                          Patient’s request
M                            60                        1                            10                           PR                                12                                      Severe hepatotoxicity
M                            67                        1                            18                           SD                                24                                  5-Fluorouracil intolerance
F                             75                        1                            10                           SD                                12                                          Patient’s request

M: Male, F: female; PS: performance status; RECIST: Response Evaluation Criteria in Solid Tumors; PR: partial response; SD: stable disease. 

Table III. Outcomes of second-line TAS-102 therapy according to
Response Evaluation Criteria in Solid Tumors.

                                               Number of patients (% out of 17)

PR                                                                2 (12%)
SD                                                                2 (12%)
PD                                                                6 (35%)
Unevaluable                                                7 (41%)

PR: Partial response; SD: stable disease; PD: progressive disease.

Table IV. Outcomes of second-line TAS-102 therapy.

                                                                     All patients   ≥10 courses of 
                                                                         (n=17)       TAS-102 (n=4)

Median overall survival (range), months      5 (1-24)          15 (12-24)
Response rate                                                     12%                  50%
Disease control rate                                           24%                 100%

Table V. Degree of neutropenia.

Grade                                            Number of patients (%)

1                                                              2 (18%)
2                                                              4 (36%)
3                                                              5 (45%)
Total                                                       11
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