
Abstract. Aim: This study aimed to clarify the tolerability
of a trifluridine/tipiracil combination tablet (TAS-102) in
patients with advanced or recurrent colorectal cancer over
75 years of age. Patients and Methods: Patients were divided
into groups under the age of 75 years (n=62), and 75 years
and over (n=17). The treatment period with TAS-102 tablet,
reasons for discontinuation, adverse events (AEs), and
overall survival (OS) were compared between the groups.
Results: The incidence of AEs (including neutropenia,
anemia, nausea, malaise, and anorexia) was similar for both
groups and the treatment enforcement periods for different
regimens were not statistically significant between the
groups (p=0.207). No major differences were observed in the
reasons for discontinuation, such as AEs or progressive
disease, between the two groups. Conclusion: TAS-102
therapy for advanced/recurrent colorectal cancer is
considered to be highly tolerable in patients 75 years and
older. These findings are important for AE monitoring and
guidance for patients taking TAS-102.

In recent years, major advances have been made in
chemotherapy for colorectal cancer (CRC), which has been
shown to reduce tumour growth and improve patient prognosis
(1). The recommended first- and second-line chemotherapies
for advanced/recurrent CRC include: fluorouracil, leucovorin,
and oxaliplatin (collectively known as FOLFOX) paired with
bevacizumab; capecitabine and oxaliplatin paired with
bevacizumab; fluorouracil/leucovorin and irinotecan
(FOLFIRI) paired with bevacizumab; FOLFOX paired with
cetuximab/panitumumab; or FOLFIRI paired with cetuximab/
ramucirumab (2-4). The American Society of Clinical

Oncology and the National Comprehensive Cancer Network
recommend regorafenib or trifluridine/tipiracil combination
tablet (TAS-102) as late-line treatments for CRC. In Japan,
TAS-102 is widely used as third-line treatment for CRC (5).
The primary adverse events (AEs) induced by TAS-102
include neutropenia (73.1%), decrease in haemoglobin
(63.9%), nausea (63.0%), and anorexia (55.5%) (6).
Myelosuppression, infections, and interstitial lung disease
have also been reported as serious AEs (7). 
Elderly patients can be less tolerant of anticancer drugs

due to reduced renal/hepatic function. TAS-102 is an anti-
metabolite that contains trifluridine and tipiracil
hydrochloride (at a molar ratio of 1:0.5) and is renally
excreted (8). Japan has an aging society where the
population of citizens over the age of 75 years is expected
to continue growing. While it is predicted that elderly
patients will use TAS-102 more frequently, there is no
information available on the safety profile of the drug in
patients aged 75 years and older. Elderly patients are
presumed to have a higher rate of serious AEs, such as bone
marrow suppression, due to decreased renal function. In this
study, we made use of AE monitoring and patient guidance
to evaluate the tolerability of TAS-102 in elderly patients
with CRC who received this medication.

Patients and Methods

Patients and methods. The present study retrospectively surveyed
84 patients with pathologically confirmed metastatic or recurrent
colorectal adenocarcinoma treated with TAS-102 at Ogaki
Municipal Hospital (Ogaki, Japan) between July 2014 and August
2018. Patients who migrated from regorafenib to TAS-102 (n=5)
were excluded. Patients were divided into those under the age of 75
years (n=62), and those aged 75 years and over (n=17). Patient
characteristics, AEs, treatment period, reasons for discontinuation,
and overall survival (OS) were analysed retrospectively using data
collected from the electronic charts and pharmacy service records.
OS was defined as the interval between the initiation of TAS-102
and the date of death from any cause. AEs were evaluated according
to the Common Terminology Criteria for Adverse Events, version
4.0 (9), and the most severe grades during chemotherapy were
reported. Personal information was protected in the aggregated data.
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Treatment: Trifluridine/tipiracil combination tablet (Lonsurf). A
trifluridine/tipiracil combination tablet (with each dose at 35 mg/m2
body surface area) was administered twice daily after morning and
evening meals for 5 days, followed by 2 days of rest, then again for 2
weeks, followed by a 14-day rest period. This regimen constituted one
treatment cycle and was repeated every 4 weeks. Treatment was
continued until discontinued due to progressive disease (PD), AEs,
deterioration in performance status (PS), or deterioration of condition. 

Statistical analysis. The F-test was performed to compare the two
groups. Mann–Whitney’s U-test or the chi-square test of
independence (Fisher’s exact probability test) was used to analyse
patient characteristics, AEs, and reasons for discontinuation. The
Kaplan–Meier log-rank test was used to compare OS. Significance
was set at p<0.05, and all statistical analyses were performed in
EZR (v1.30; Saitama Medical Center, Jichi Medical University,
Saitama, Japan), which is a graphical user interface for R (The R
Foundation for Statistical Computing, Vienna, Austria) (10).

Results
Patient characteristics. The patient characteristics are
summarized in Table I. The median age was 76 years
(range=75-83 years) in the older group and 67 years (range:
37-74) in the younger group. The creatinine clearance (CrCl)
was significantly lower in the elderly group (median 56.0 vs.
78.3 mg/ml; p<0.001). 

Analysis of AEs. The major AEs for TAS-102 are
summarized in Table II. In the younger group, these mainly
consisted of neutropenia (56.5%), anaemia (50.0%), nausea
(50.0%), malaise (35.5%), and anorexia (29.0%), while in
the elderly group, neutropenia (76.5%), anaemia (70.6%),
malaise (35.3%), nausea (29.4%), and aspartate
aminotransferase/alanine aminotransferase (AST/ALT)
(29.4%) increases were observed. Neutropenia of grade 3 or
higher was observed in 21 out of 62 patients (33.9%) in the
younger group and in seven out of 17 patients (41.2%) in the
elderly group (p=0.577).

Treatment period and reasons for discontinuation. The
period of treatment with TAS-102 was 95 days (range=6-
803) for the younger group and 105 days (range-23-368) for
the elderly group (p=0.207). In the younger group, reasons
for discontinuation included AEs in six patients, progressive
disease (PD) in 19, deterioration in performance status (PS)
in 24, and deterioration of condition in six. Reasons for
discontinuation in the elderly group included AEs in two
patients, PD in six, deterioration in PS for four, and
deterioration of condition in four. Discontinuation of
treatment in both the younger and elderly groups due to AEs
also included observations of nausea, vomiting, diarrhoea,
and stomatitis (Table III). 

Overall survival. Figure 1 shows the Kaplan–Meier survival
curves for patients following first-line therapy with TAS-102
according to age group. The median OS observed for patients
75 years of age and older (n=17) and those under 75 years
(n=62) were 187 days (range=60-670 days) and 164 days
(range=37-805 days), respectively (log-rank test, p=0.089).
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Table I. Patient characteristics.

                                                    Young                  Elderly          p-Value
                                                     group                     group

Number                                           62                          17                  
Age, years                                        
Median (range)                        67 (37-74)             76 (75-83)       <0.001
Gender, n
  Male                                             23                          10                0.108a
  Female                                         39                           7                   
ECOG performance 
status, n
  0                                                   43                          15                0.313a
  1                                                   16                           2                   
  2                                                    3                            0                   
Previous treatment lines, n
  Median (range)                        2 (1-6)                   2 (1-3)            0.328b
Body surface area, m2
  Median (range)                1.53 (1.25-1.67)    1.49 (1.14-1.96)     0.438b
CrCl, mg/ml
  Median (range)               78.3 (40.0-158.1)   56.0 (19.0-96.5)  <0.001b
Unresectable, n
  Yes                                               30                           6                 0.337a
Recurrent, n
  Yes                                               32                          11                  
KRAS status, n
  Wild-type                                     27                           6                 0.541a
  Mutant                                         35                          11                  
Number of metastases
  Median (range)                        2 (1-3)                   2 (1-3)            0.747b
Metastatic site, n
  Liver                                            38                          11                0.739a
  Lung                                            22                           7                   
  Peritoneal                                    21                           4                   
  Lymph node                                21                           4                   
  Bone                                             5                            0                   
  Skin                                               1                            0                   
  Other                                             4                            0                   
Previous anti-EGFR 
treatment, n (%)
  Yes                                          20 (32.3)                5 (29.4)            0.823b
Previous anti-VEGF 
treatment, n (%)
  Yes                                          46 (74.2)               13 (76.5)           0.848b
Post-treatment use of 
TAS-102, n (%)
  Yes                                            6 (9.7)                   1 (5.9)             0.657b

CrCl: Creatinine clearance; EGFR: epidermal growth factor receptor;
VEGF: vascular epidermal growth factor; TAS102: trifluridine-tipiracil
combination tablet. aChi-square for independence test (Fisher’s exact
probability test). bMann–Whitney U-test. 



Subgroup analyses. Efficacies of TAS-102 in the patient
subgroups were compared by Kirsten rat sarcoma 2 viral
oncogene homolog (KRAS) mutational status. In the younger
group, the effect was equivalent regardless of KRAS
mutation [OS for KRAS mutant vs. wild-type: 174
(range=44-549) vs. 145 (range=37-805) days, p=0.161], with
a similar finding in the elderly group [183 (range=145-664)
vs. 291 (range=126-670) days, respectively; p=0.295]. 
The median OS in the younger group in patients who

received crossover treatment with TAS-102 to regorafenib was
385 (range=116-703) days, and was 153 (range=37-805) days
in patients who received only TAS-102 (p=0.014). OS cannot
be similarly compared in the elderly group (Table IV).

Discussion

In this study, we evaluated the tolerability of TAS-102 in
patients with CRC over 75 years of age. In this domestic
clinical trial, the occurrence rate of AEs with TAS-102 was
96.6% (115/119 cases), where frequent AEs were neutropenia
(73.1%), haemoglobin decrease (63.9%), and nausea (63.0%).
Neutropenia and anaemia were similar in this study compared
to other domestic clinical trials (7) and there was no difference

in the frequency of expression between elderly patients and
young patients. In contrast, nausea was less frequent in this
study compared to other domestic clinical trials (7), but no
difference was found between elderly and young patients. This
may be due to the prescription of antiemetic agents in advance
of treatment in this study. No major differences were observed
in the reason for discontinuation between elderly and young
patients. The discontinuation due to AEs was 8/79 (10.1%) for
both groups; the main causes were nausea, vomiting, diarrhoea
and stomatitis. These results reveal that elderly patients can
tolerate TAS-102 as well as young patients and discontinuations
of use do not increase substantially due to AEs.
In this study, kidney function was significantly rechewed

in elderly patients compared to young patients. Yasue et al.
reported that decline in renal function was associated with
severe neutropenia. In particular, patients with CRC who
underwent TAS-102 chemotherapy with a CrCl <57.1 ml/min
showed neutropenia of grade 3 or greater (11). Although
severe AEs such as neutropenia were expected in elderly
patients, since TAS-102 is renally excreted, the results
obtained for elderly patients were not statistically different
from those obtained for young patients with better renal
function. Yasue et al. studied neutropenia during the first
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Table II. Adverse events experienced by patients treated with trifluridine/tipiracil combination tablet (TAS-102) (n=79).

                                                                             Young group (n=62)                                                         Elderly group (n=17)

                                                                     Grade, n                                                                              Grade, n

                                                      1            2              3              4          All grades (%)             1            2            3            4         All grades (%)     p-Value

Neutropenia                                   2         12            14              7            35          56.5               0           6           5            2            13        76.5          0.134
Thrombocytopenia                      11           1              1              0            13          21.0               2           1           0            0              3        17.6          0.819
Anaemia                                        9         13              9              0            31          50.0               6           6           0            0            12        70.6          0.131
T-Bil increase                                1           0              1              0              2            3.2               0           0           0            0              0          0.0          0.453
AST/ALT increase                        5           2              0              0              7          11.3               5           0           0            0              5        29.4          0.484
Creatinine increase                       2           0              0              0              2            3.2               0           0           0            0              0          0.0          0.453
Malaise                                        15           6              1              0            22          35.5               6           0           0            0              6        35.3          0.988
Anorexia                                      11           7              0              0            18          29.0               2           2           0            0              4        23.5          0.653
Nausea                                         26           3              2              0            31          50.0               4           1           0            0              5        29.4          0.131
Vomiting                                        3           0              0              0              3            4.8               1           0           0            0              1          5.9          0.861
Stomatitis                                      3           1              1              0              5            8.1               0           0           1            0              1          5.9          0.763
Diarrhea                                         5           0              0              0              5            8.1               2                        0            0              2        11.8          0.634
Alopecia                                        1           0               -              -              1            1.6               0           0            -             -              0          0.0          0.698
Dysgeusia                                      4           0               -              -              4            6.5               0           0            -             -              0          0.0          0.282
Headache                                      1           0              0              0              1            1.6               0           0           0            0              0          0.0          0.598
Eye disorders (conjunctivitis)       0           0              0              0              0            0.0               1           0           0            0              1          5.9          0.055
Hyperkalaemia                              0           1              0              0              1            1.6               0           0           0            0              0          0.0          0.598
Cough                                            2           0              0              -              2            3.2               1           0           0             -              1          5.9          0.611
Constipation                                  0           0              0              0              0            0.0               1           0           0            0              1          5.9          0.055
Fever                                              3           0              0              0              3            4.8               0           0           0            0              0          0.0          0.355
Pruritus                                          1           0              0              -              1            1.6               0           0           0             -              0          0.0          0.598
Hoarseness                                    0           0              0              -              0            0.0               1           0           0             -              1          5.9          0.055

T-Bil: Total bilirubin; AST/ALT: aspartate aminotransferase/alanine aminotransferase. Chi-square for independence test (Fisher’s exact probability test). 



course of TAS-102, but our study considered the worst grade
achieved over the entire treatment period, which may explain
the difference in observations.
The duration of TAS-102 treatment (younger group: 95

days, elderly group: 105 days) and OS (younger group: 164
days, elderly group: 187 days) were equivalent in elderly and
young patients. We consider PS, KRAS status, and crossover
treatment from TAS-102 to regorafenib as factors influencing
the therapeutic effect. Kwakman et al. reported that PS,
KRAS mutation status, white blood cell count, serum lactate
dehydrogenase, and alkaline phosphatase were prognostic
factors for OS (12). 
In this study, there was no difference between the PS of

elderly and young patients, therefore no difference existed in
the drug effect. There are many reports that patients with
wild-type KRAS have better OS than those with mutant
KRAS (13-15). KRAS mutation and high Ki-67 expression
have been shown to be independent predictors of poor
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Table IV. Efficacy of trifluridine/tipiracil combination tablet (TAS-102) in the subgroup analysis by crossover to regorafenib. 

                                                                                                Young group                                                                 Elderly group

                                                                             TAS-102 only           Crossover to         p-Value          TAS-102 only         Crossover to         p-Value
Efficacy measure                                                       (n=56)                  regorafenib                                        (n=16)                 regorafenib
                                                                                                                     (n=6)                                                                             (n=1)

Median OS (range), days                                    153 (37-805)*        385 (116-703)*        0.014a           186 (60-670)*                579*                    NA
Median treatment cycles (range), n                         3 (1-22)                     4 (2-9)               0.391b                 3 (1-7)                        12                   0.102b
Median duration of treatment (range), days         83 (6-803)              145 (56-643)          0.024b             98 (23-280)                   368                  0.307b

NA: not applicable; OS: overall survival. *Not reached. aKaplan–Meier log-rank test. bMann–Whitney U-test.

Figure 1. Kaplan–Meier survival curves showing overall survival
following first-line therapy with TAS-102 in the two patient groups:
those under the age of 75 years and those 75 years of age and older.
No significant difference in survival was identified between the groups.

Table III. Treatment with trifluridine/tipiracil combination tablet (TAS-102).

                                                                                             Young group (n=62)                            Elderly group (n=17)                             p-Value
                                                                                                                                                                             
Initial dose
  Standard dose                                                                                   61                                                           16                                             0.321a
  Initially reduced, n                                                                           1                                                             1                                                    
  Median (range), mg                                                                100 (80-120)                                         100 (60-110)                                     0.905b
No. of treatment cycles
  Median (range)                                                                           3 (1-22)*                                                3 (1-12)                                         0.252b
Duration of treatment, days
  Median (range)                                                                         95 (6-803)*                                          105 (23-368)                                    0.207b
Required dose reductions, n
  Yes                                                                                                     7                                                             3                                              0.485a
Reasons for discontinuation
  Adverse events                                                                                  6                                                             2                                              0.859a
  Progressive disease                                                                          19                                                            6                                              0.827a
  Deterioration in performance status                                               24                                                            4                                              0.179a
  Deterioration of condition                                                                6                                                             4                                              0.153a
  Treatment ongoing at data collection                                              5                                                             0                                                 NA

NA: Not applicable. *Not reached. aChi-square for independence test (Fisher’s exact probability test). bMann–Whitney U-test. 



survival after colon resection (16). Other studies found no
relation between KRAS and OS. Chen et al. reported that OS
benefits did not correlate with KRAS status or the number of
metastatic sites (17). In our study, there was no difference in
OS as a function of KRAS status for either elderly patients
or young patients. This issue will continue to be the subject
of future studies.
There are patients in clinical cases that are only able to use

one or two drugs, where regorafenib and TAS-102 are
recommended for treatment after third-line therapy, such that
prior use of either medicine may affect the OS. Subgroup
analysis of Sueda et al. showed that the OS benefit in patients
who received crossover treatment with both drugs was
significantly larger than that observed for patients who only
received one of the two drugs. These data suggest that
strategies maximizing the availability of both drugs
(regorafenib and TAS-102) can extend the OS in this poor
prognostic setting. Sueda et al. did not specify whether
regorafenib or TAS-102 should be used first (18). However,
Masuishi et al. reported finding no remarkable differences in
the efficacy and safety of TAS-102 between patients with and
without previous regorafenib treatment and vice versa (19).
Van Cutsem et al. reported that age and effect were irrelevant
for elderly patients and not related to OS for those aged 65
years and older (14). In our study, patients in the younger
group who were able to use regorafenib had significantly better
duration of TAS-102 and OS, whereas the number of cases in
the elderly group was small and is the subject of future study. 
This research is limited by the fact that it was a

retrospective survey at a single hospital. Since the results of
this study deal only with patients in specific areas, future
nationwide surveys involving multicentre collaborations are
needed. To our knowledge, this study is the first to analyze
the tolerability of TAS-102 in patients with CRC aged 75
years and older. TAS-102 therapy for CRC is considered to
be tolerable in patients of all ages. These findings are
important for AE monitoring and guidance for patients taking
TAS-102.
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