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Introduction

Colorectal cancer is the third most common cancer 
worldwide, affecting approximately 1.8 million individuals 
and accounting for more than 800,000 deaths annually (1). 
While total survival has improved over the last decades, 

metastatic colorectal cancer (mCRC) remains a significant 
therapeutic challenge, and following progressive disease 
on standard regimens based on 5-fluorouracil (or its oral 
prodrug capecitabine), irinotecan, oxaliplatin (alone or in 
combination with anti-VEGF/EGFR antibodies) (2), the 
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options for further disease modifying therapies are limited. 
Two phase III randomised controlled trials, RECOURSE (3)  
and TERRA (4), have recently evaluated a combination of 
trifluridine and tiperacil (TAS-102) in refractory mCRC 
(rmCRC). Both studies report promising results in ‘fit’ 
patients with WHO performance status 0–1, but it is not 
clear to what extent these results reflect the outcome in 
patients treated outside the frame of a controlled trial and/
or patients with poor performance status.

Trifluridine is a nucleoside analogue that is incorporated 
in DNA, which leads to double-strand breaks and inhibits 
cell proliferation. Tiperacil is an enzyme inhibitor that 
inhibits rapid degradation of trifluridine, and it has also 
antiangiogenic properties (5). In a randomised phase II 
trial, TAS-102 displayed promising outcomes in refractory 
colorectal cancer previously treated with at least two 
different regimens (6). In the subsequent RECOURSE 
phase III trial, median survival was improved from  
5.3 months with placebo to 7.1 months with TAS-102 (3). 
The TERRA study, including an entirely Asian population, 
showed a significant albeit limited improvement in median 
OS of 7.8 vs. 7.1 months favouring TAS-102 (4). Several 
retrospective observational studies indicate that the outcome 
is comparable in unselected patients (7,8). TAS-102  
was approved by the Swedish regulatory authorities in 
September 2016 for the treatment of rmCRC following 
progressive disease on standard therapies. 

The present study aimed to evaluate the efficacy 
and safety of TAS-102 in a real-world population of all 
patients with rmCRC who received TAS-102 following 
its introduction in clinical practice. Potentially prognostic 
factors for overall and progression-free survival, as well 
as time to performance status deterioration (PSD), a 
surrogate marker for impaired quality of life, were assessed. 
In addition, treatment beyond progression, admission to 
palliative care providers, and the use of chemotherapy 
near end of life were evaluated. We present the following 
article in accordance with the STROBE (Strengthening 
the Reporting of Results of Observational Studies in 
Epidemiology) reporting checklist. Available at http://
dx.doi.org/10.21037/jgo-20-43.

Methods

The research was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study 
was approved by the Regional Ethics Review Board in 
Linköping (Dnr 2018/139-31). Given the retrospective 

design, and the presumed nearly 100% mortality in this 
type of cohort, the Ethical Board considered it was not 
necessary or possible to obtain written informed consent. 

Study population

A retrospective multicentre observational study was 
conducted in the South East Health Care Region of Sweden, 
covering all three departments treating mCRC in the region 
and including the departments of oncology in Jönköping, 
Linköping, and Kalmar. There are no non-governmental 
or alternative providers of oncological treatments in this 
region, which means that all patients living in the region 
and fulfilling the inclusion criteria were included in this 
study. Inclusion criteria were metastatic colorectal cancer 
(mCRC), refractory disease on previous regimens (lines) of 
standard chemotherapy (rmCRC), and treatment with at 
least one dose of TAS-102 between November 1st 2016 and 
February 1st 2019. To reflect the real-world situation with 
patients who may or may not differ from those included in 
previous phase III trials, both ‘fit’ patients in performance 
status (PS) 0–1 and ‘frail’ patients in PS ≥2 were included. 
Chemotherapy for mCRC is only administered at the above 
mentioned centres, and it is prescribed through the digital 
software CSAM Cytodose system. All patients in the study 
were therefore identified by this software.

Medical records were reviewed and data on baseline 
patient and tumour characteristics were collected. Data were 
recorded in a study specific case report form and included 
sex, age, baseline biochemistry, site of tumor, number of 
metastatic sites, prior systemic regimens, KRAS mutation 
status, Eastern Cooperative Oncology Group (ECOG) 
performance status (PS), and adverse events. Based on the 
available information in the medical records, the severity of 
adverse events (AEs) was graded using the National Center 
Institute Common Terminology Criteria for Adverse Events 
(NCI CTCAE version 4.0). The number of unplanned 
hospitalisations was recorded. To ensure as consistent and 
robust recording of data as possible, one researcher (M.W.) 
performed all data collection including a double check of 
matching information in the medical records and the CRFs. 
Any uncertainties were discussed with the main supervisor 
(N.E.) and resolved with a consensus decision. Patients were 
followed until 24th of February 2019 or death, whatever 
occurred first. 

Admissions to and access to palliative care were recorded. 
World Health Organization (WHO) defines palliative care 
as follows: “Palliative care is an approach that improves the 
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quality of life of patients and their families facing the problem 
associated with life-threatening illness, through the prevention 
and relief of suffering by means of early identification and 
impeccable assessment and treatment of pain and other problems, 
physical, psychosocial and spiritual.” (https://www.who.int/
cancer/palliative/definition/en/). In the South East Region 
of Sweden, palliative care is available either concomitant 
with chemotherapy or restricted to the end of life situation 
(depending on the individual needs of the patient) and is 
managed either by a team led by the general practitioner 
(GP) or by a specialised hospital-based team. While both 
forms include multi-professional service with planned 
and on demand home visits by a physician and/or a nurse 
or paramedic, the specialised hospital-based team is also 
able to maintain advanced invasive interventions such as 
drainage of pleural effusion or ascites, analgetic intrathecal 
catheters, etc. Dates of inclusion in the respective type of 
palliative care were recorded. 

Treatment and follow up

In agreement with the RECOURSE study (3), TAS-102  
was prescribed at a dose of 35 mg/m2 twice daily, days 
1–5 and 8–12, in 28 days cycles. This schedule was 
repeated until disease progression, unacceptable toxicity, 
or PS deterioration (PSD). Given the retrospective real-
world design, there were no fixed follow up scans or 
appointments, but according to the general clinical practice 
at the participating hospitals, treatment response was 
routinely evaluated with imaging (computed tomography), 
blood samples, and clinical evaluation every 2–3 cycles. 
Dose reductions were allowed at the treating oncologist’s 
discretion.

Outcomes

Primary endpoint was overall survival (OS), which was 
defined as time from TAS-102 start until date of death or 
last follow-up.

Key secondary endpoints were progression free survival 
(PFS), defined as time from TAS-102 start until radiological 
or clinical progression or death, safety in terms of NCI 
CTCAE AEs, as well as time from start of TAS-102 until 
PSD. PSD was defined as deterioration at least one step 
from baseline (i.e., from PS 0 to 1, 1 to 2, etc.). Patient 
with missing PS data at baseline were not included in PSD 
assessment. Proxies of quality of life (QoL) in mCRC in 
terms of AEs likely to affect QoL and ECOG PS have 

previously been employed and analysed in the RECOURSE 
patient population (9). Other secondary outcomes were 
number of treatment cycles, dose intensity, reason for 
treatment discontinuation, and use of palliative care. 

Statistical analysis

Patient characteristics and treatment data were reported as 
frequencies and percentages for categorical variables.  For 
continuous variables, median OS, PFS, and time to PSD for 
the whole cohort and subgroups were estimated using the 
Kaplan-Meier method, with log rank testing performed for 
subgroup comparisons, and median with 95% confidence 
interval and range. The subgroups were age <65 or >65 years, 
PS 0 vs. 1–2, localisation of the primary tumour (right vs. 
left vs. rectum), metastases versus no metastases at first 
diagnosis, number of metastatic sites at start of TAS-102 
(1–2 vs. ≥3 metastatic sites), KRAS status, and number 
of prior regimens (≤2 vs. ≥3 prior palliative lines prior 
palliative lines), time from diagnosis of metastatic disease 
until start of TAS-102 treatment (<18 or >18 months),  level 
of albumin (<35 or ≥35 g/L), and occurrence of neutropenia 
(grade 0–2 versus grade 3–4 according to CTCAE 4.0, 
based on neutrophil counts checked 1–3 days before each 
cycle). 

Cox regression analyses (10) were made with three 
dependent variables and four independent variables, to 
evaluate hazard ratios for the same subgroups. P values 
<0.05 (two-sided) were considered statistically significant. 

All variables were tested for proportional hazard 
assumption and fulfilled the criterion, except KRAS status 
which did not fulfill the criterion for Cox regression 
analysis. KRAS status was therefore included in descriptive 
but not comparative statistics or subgroup analyses. 
Observations should be independent, and the hazard ratio 
should be constant across time; that is, the proportionality 
of hazards from one case to another should not vary over 
time. The latter assumption is known as the proportional 
hazards assumption.

Multivariable regression analysis was subsequently 
performed, including number of previous lines beside 
ECOG performance status and metastatic burden (both 
which were previously shown to affect the outcome of  
TAS-102) and metastatic status at primary diagnosis (which 
potentially could affect the number of previous palliative 
treatment lines administered).

Numbers of subjects with missing data on any parameter 
are displayed in Table 1.

https://www.who.int/cancer/palliative/definition/en/
https://www.who.int/cancer/palliative/definition/en/
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Results

Fifty patients with refractory metastatic colorectal cancer 
(rmCRC) had been prescribed TAS-102 during the study 
period. Of these, two patients did not receive any treatment 
due to impaired PS and were excluded from further analyses. 
The final study population of 48 patients received at least 
one dose of TAS-102. Baseline characteristics are shown 
in Table 1. The median age was 65 (range, 38–78 years).  
The primary tumour site was equally distributed between 
colon and rectum and 32 of the patients (67%) had distant 
metastases at diagnosis. Following primary treatment,  
16 patients were diagnosed with distant metastases. Most 
tumours (n=29, 60%) were KRAS mutant. 

At start of TAS-102 treatment, seven patients (15%) had 
one metastatic site, 21 (44%) patients had 2 metastatic sites, 
and 20 patients (42%) had at least 3 metastatic sites. The 
most common metastatic site was the lung (n=35, 73%) 
followed by the liver (n=33, 69%). Almost all patients (n=45, 
94%) had ECOG performance status (PS) 0–1. Thirty-one 
(65%) started TAS-102 as 3rd line and 11 (23%) as 4th line 
treatment. Median follow-up time for the study population 
was 6.1 months (95% CI: 4.5–7.4). At cut-off date, 41 (85%) 
of patients were dead. No loss to follow up was identified.

Treatment efficacy in the total cohort and in subgroups of 
patients

In the total study cohort, the median OS and median 
PFS were 6.4 months (95% CI: 4.4–8.4) and 2.3 months 
(95% CI: 1.8–2.7), respectively. Median time to PSD was 
2.5 months (95% CI: 1.9–3.2). Kaplan-Meier survival 
curves were plotted with regard to OS, PFS, and time to 
PSD (Figure 1). Log rank testing revealed no significant 
differences in any of these outcomes with regard to ECOG 
PS, presence of metastases at primary diagnosis, metastatic 
burden, age, baseline plasma albumin, localisation of 
primary tumour, time duration from diagnosis until start of 

Table 1 Basic characteristics of patients with metastatic colorectal 
cancer treated with trifluridine/tiperacil (TAS-102) in the South 
East Health Care region

Characteristic Study population (N=48), n [%]

Gender

Female 20 [42]

Male 28 [58]

Age, median [range], years 65 [38–78]

Body surface, median [range] 1.97 [1.43–2.25]

Primary tumour site at diagnosis

Right colon 12 [25]

Left colon 10 [21]

Rectum 22 [46]

Multiple primary sites 4 [8]

Distant metastasis at diagnosis

No 16 [33]

Yes 32 [67]

Performance status (ECOG) at start of TAS-102

0 13 [27]

1 32 [67]

2 2 [4]

Missing 1 [2]

Number of metastatic sites at start of TAS-102

1 7 [14]

2 21 [44]

≥3 20 [42]

Metastatic site at start of TAS-102

Liver 33 [69]

Lung 35 [73]

Lymph nodes 13 [27]

Bone 10 [21]

Peritoneum 6 [13]

Other 14 [29]

Number of prior treatment regimens

1 5 [10]

2 31 [65]

3 11 [23]

≥4 1 [2]

Table 1 (continued)

Table 1 (continued)

Characteristic Study population (N=48), n [%]

KRAS-status

Wild-type 17 [35]

Mutant 29 [60]

Missing 2 [4]



620 Wallander et al. TAS-102 in refractory colorectal cancer

© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2020;11(4):616-625 | http://dx.doi.org/10.21037/jgo-20-43

TAS-102, or treatment associated neutropenia (Table S1). 
However, the number of previous treatment lines (≥3 vs. ≤2) 
was statistically significant for OS, PFS, and time to PSD, 
with ≤2 previous lines representing the most favourable 
outcome in all endpoints (Figure 1). 

Following multivariable regression analyses, the 
significant impact of the number of previous treatment 
lines administered (≥3 vs. ≤2) remained, revealing a worse 
outcome in terms of OS (HR 2.8; 95% CI: 1.2–6.5, P=0.02), 
PFS (HR 3.1; 95% CI: 1.3–7.1, P=0.01), and time to PSD 
(HR 3.3; 95% CI: 1.3–8.1, P=0.01, Table 2) in patients with 
≥3 previous treatment lines. While not significant in the 
univariate analyses (Table S1), the presence of metastases 
at date of primary diagnosis and the number of metastatic 
sites at start of TAS-102 were statistically significant or 
borderline significant for time to PSD (HR 2.7; 95% 
CI: 1.1–6.3, P=0.03) and OS (HR 1.3; 95% CI: 1.0–1.8, 
P=0.05), in the respective multivariable analysis (Table 2). 

To rule out any major differences in the subgroups 
who received ≥3 and ≤2 previous lines of therapy, baseline 
parameters were assessed and compared in these groups 
of patients. Apart from localisation of primary tumor, with 
right sided localization being more common in the ≤2 
previous lines subgroup, no significant differences were 
evident (Table S2).

Treatment intensity and safety

Table 3 shows key treatment parameters. The median 
number of treatment cycles was 2 (range, 1–8). Ten patients 
(21%) received only one cycle of TAS-102 and 38 (79%) 
received two or more cycles. The mean TAS-102 starting 
dose in the total cohort was 89% and 25 (52%) started at 
full dose. 

Of the patients receiving more than one cycle, 18 (47%) 
had to reduce the dosage later on (either from baseline full 
dose, or a second reduction from baseline reduced dose). 
The number of patients who received reduced dose at any 
time point, either from start or later on, was 34 (71%). The 
most common reason for dose reduction was haematological 
toxicity which occurred in 15 of the patients receiving more 
than one cycle, followed by prior extensive chemotherapy 
(n=9), impaired PS (n=8), and gastrointestinal toxicity 
(n=2). Dose delays >7 days occurred in 21 (44%) of the 
patients. For those 23 subjects starting at reduced dose, the 
reasons for dose reduction were as follows: prior extensive 
chemotherapy (n=9), general health deterioration (n=8), 
persisting adverse event from previous lines of therapy (n=2), 

and others/unknown (n=4). 
Thirty-eight patients (79%) discontinued treatment due 

to progressive disease and 7 (15%) due to PSD. Toxicity 
was the sole reason for treatment discontinuation in only  
1 patient (2%). The median time from last cycle of TAS-102  
and death was 3.1 months (95% CI: 2.2–4.2). Three (7%) 
of the patients received treatment during the last 30 days  
of life.

Table 4 displays all reported adverse events graded 
according to NCI CTCAE v. 4.0. The most common grade 
3–4 toxicity was neutropenia, which occurred in 17 (39%) 
patients. Other severe toxicity related events were infection 
(n=7, 15%), anemia (n=4, 8%), fatigue (n=4, 8%), and 
gastrointestinal (nausea, vomiting and diarrhea combined, 
n=3, 6%). Febrile neutropenia occurred in 2 patients (7%). 
There were no treatment related deaths. Twenty (42%) 
patients had one single event and 2 patients (4%) had two 
or more events of unplanned hospitalisation under the 
treatment course. Twenty-six (54%) patients had no events 
of unplanned hospitalisation.

Treatment beyond progression and palliative care admissions

Treatment beyond progression was initiated in 15 (33%) of 
the patients. The most common regimen was one including 
capecitabine, either as monotherapy or in combination with 
oxaliplatin or a targeted monoclonal antibody (anti-VEGF 
or -EGFR). Regorafenib was given to two patients and only 
one patient was included in a clinical trial (Table S3). 

Details on admission to GP and hospital based palliative 
care are displayed in Table 5. When commencing TAS-102 
treatment, 12 (25%) patients already received some type of 
palliative care, most often by their general practitioner. At 
the end of follow-up, 43 (90%) patients received palliative 
care, most often provided by a specialised hospital based 
palliative care unit. Median time for receiving any form of 
palliative care (from admission until death) was 2.3 months 
(95% CI: 0.5–3.2) (Table 5).

Discussion

The present study provides real world population-based 
data on trifluridine/tiperacil (TAS-102) in patients with 
refractory metastatic colorectal cancer (rmCRC). Median 
overall and progression free survival (OS, PFS) from 
initiation of TAS-102 in the total cohort were 6.4 and  
2.3 months, respectively. Severe adverse events were rare, and 
the far most common cause for treatment discontinuation 
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Figure 1 Kaplan-Meier overall survival in total cohort (left column) and by number of previous lines of therapy (right column). Median 
overall survival (95% CI) were estimated and log-rank tests were used to compare the differences in survival functions.
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was disease progression. The number of previous regimens 
prior to TAS-102 was significantly associated with OS, PFS, 
and time to performance status deterioration (PSD), with 
≤2 previous lines representing a more favourable outcome. 
In addition, the number of metastatic sites at start of  
TAS-102 was negatively prognostic for OS, and the presence 
of distant metastases at diagnosis was negatively prognostic 
for PSD. While median time from last cycle of TAS-102 
to death was limited to 3 months, few patients were treated 
during the last 30 days of life. 

In a recently published systematic review by Andersen 

Table 4 Adverse events (AEs) estimated by CTCAE v4

AE
CTCAE v4 grade, n [%]

1 2 3 4

Anemia 26 [54] 17 [35] 4 [8] 0

Leukopenia
1

30 [64] 0 0 0

Neutropenia
1

1 [2] 7 [16] 10 [23] 7 [16]

Febrile neutropenia − − 2 [4] 0

Thrombocytopenia
1

10 [22] 0 0 0

Infection 3 [6] 4 [8] 6 [13] 1 [2]

Gastrointestinal
2

9 [19] 8 [17] 3 [6] 0

Skin 3 [6] 0 0 0

Mucous membrane 3 [6] 0 0 0

Fatigue 2 [4] 6 [13] 4 [8] 0

Lung 1 [2] 0 0 0

Fever 2 [4]
1
, information on blood count for leucocytes available in  

47 patients, for neutrophils in 44, and for platelets in 46 out of 
48 patients. 

2
, nausea, vomiting and diarrhea combined. CTCAE 

v4, Common Terminology Criteria for Adverse Events (CTCAE) 
version 4.0. 

Table 2 Multivariable analysis of overall survival (OS), progression-free survival (PFS), and time to performance status deterioration (PSD)

Parameters
OS PFS PSD

HR (95% CI) P HR (95% CI) P HR (95% CI) P

Number of previous lines (≥3 vs. ≤2) 2.8 (1.2–6.5) 0.02 3.1 (1.3–7.1) 0.01 3.3 (1.3–8.1) 0.01

Performance Status (ECOG 1–2 vs. 0) 0.9 (0.1–5.1) 0.9 1.7 (0.3–10.1) 0.5 1.1 (0.1–10.5) 1.0

Distant metastasis at diagnosis (present vs. not 
present)

0.9 (0.4–2.0) 0.9 0.9 (0.4–1.8) 0.7 2.7 (1.1–6.3) 0.03

Number of metastatic sites
1
 (≥3 vs. <3 sites) 1.3 (1.0–1.8) 0.05 1.2 (0.9–1.5) 0.2 1.2 (0.9–1.6) 0.3

Hazard ratio (HR) estimated by Cox regression analysis. 
1
, number of metastatic sites when commencing TAS-102 treatment.

Table 3 Treatment parameters in 48 patients with metastatic 
colorectal cancer treated with at least one cycle of trifluridine/
tiperacil (TAS-102)

Parameters
N patients [%] if not 

otherwise stated

No. of treatment cycles received median 
[range]

2 [1–8]

Full dose administered at cycle 1 25 [52]

Mean dose administered at cycle 1, % 89

Dose reduction 

No 14 [29]

Yes, from cycle 1 23 [48]

Yes, any cycle 34 [71]

Reason for dose reduction

Impaired performance status 8 [35]

Prior extensive chemotherapy 9 [39]

Haematologic toxicity 15 [83]

Number of treatment delays over 7 days

0 27 [56]

1 13 [27]

2 6 [13]

3 2 [4]

Reason for treatment discontinuation1

Progression 38 [79]

Impaired performance status 7 [15]

Toxicity 1 [2]

Time between last cycle of TAS–102  
and death, months, median [95% CI]

3.1 [2.2–4.2]

Last dose of TAS–102 during last  
30 days of life

3 [7]

1
, includes patients with progressive disease and progressive 

disease in combination with any other reason.
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et al. (7), several observational studies with TAS-102 were 
identified. Whereas time to PSD was not recorded in the 
Andersen publication, the pooled median OS and median 
PFS were 6.6 months (95% CI: 6.1–7.1) and 2.2 months 
(95% CI: 2.1–2.3) respectively, which are in line with the 
results of our study. 

In exploratory multivariable regression analyses of 
potentially prognostic factors, the number of previous 
regimens prior to TAS-102 were found to be significantly 
associated with OS, PFS, and PSD. No significant 
differences in baseline characteristics were evident in 
patients who had received ≤2 and ≥3 previous lines of 
therapy, apart from localisation of primary tumour; right 
sided localisation was more common in the ≤2 lines 
subgroup. This result should be interpreted with care 
given the small sample size and, in addition, is unlikely 
to explain the survival advantage observed since right  
sidedness is a known to be associated with worse (not better) 
prognosis (11).

The results on the number of previous lines of therapy 
are in consistence with the results from a retrospective 
study by Kwakman et al., including 136 patients from 17 
centers in the Netherlands (8). Although details on number 
of previous regimens prior to TAS-102 were not reported in 
the Kwakman publication, patients exposed to all standard 
treatments had a worse outcome compared to those not 
exposed to all standard regimens, which reasonably should 
be proportional to the number of previous lines of therapy. 
Further, in the Kwakman study patients with PS equal to 
0 and KRAS wild type were reported to have improved 
survival. In the present study, PS was not significant with 
regard to any endpoint, and KRAS was not feasible to 
analyse since this parameter did not fulfill the criteria for 
Cox regression analysis.

The results by us and Kwakman collectively suggest that 
the earlier TAS-102 is introduced, the better is the outcome. 
Whether this is drug specific, a consequence of acquired 
multiresistance to anticancer drugs, or merely reflects the 
natural course of the disease, remains to be elucidated. 
Of considerable relevance for this matter, the ongoing 
SOLSTICE phase III trial is now comparing TAS-102  
plus bevacizumab versus capecitabine plus bevacizumab as 
first line treatment for patients not suitable for intensive 
therapy (12). 

In the RECOURSE registration study from 2015 (3),  
three other factors were identified as prognostic in 
multivariate Cox regression analysis; time since diagnosis 
of first metastasis <18 or ≥18 months, baseline PS, and 
number of metastatic sites. In the final subgroup analysis of 
the RECOURSE Trial (13), primary tumour site (colon vs 
rectum) was also identified as a prognostic risk factor. While 
the number of metastatic sites was borderline significant in 
multivariate analysis on OS, none of the other factors in the 
RECOURSE trial were statistically significant for primary 
and key secondary outcomes in our study. 

Regarding safety, 39% of the patients in our study 
developed neutropenia grade 3–4, which is comparable 
with other studies. Kasi et al. (14) and Hamauchi et al. (15)  
reported neutropenia  as  a  prognost ic  factor  and 
hypothesised neutropenia as a surrogate marker for 
adequate antitumor doses. Similarly, in a retrospective 
study by Cremolini et al. (16), a significant association 
of grade ≥3 neutropenia with improved PFS and OS 
was observed. However, in our study no differences 
were observed when comparing neutropenia grade 0–2 
versus grade 3–4 according to CTCAE. While 15% of 
the patients were reported to have at least one episode 
of antibiotic treated infection, febrile neutropenia was 
registered in only 2 patients (4%) which is equal to the 
incidence reported in the RECOURSE trial (3).

While the supplier recommends starting with full dose, 
a substantial proportion of patients in this study-initiated 
treatment with dose reduction, and together with dose 
reductions occurring later on a majority of patients (71%) 
received less than full intensity treatment. These findings, 
together with the present results on OS and PFS, indicate 
that a slight reduction of the dose might be more feasible in 
a real-world context and still equally potent as full intensity 
treatment.

Since this was a retrospective real-world study, and 
systematic assessment of quality of life was not clinical 
routine, median time to PSD was considered a surrogate 

Table 5 Access to palliative supportive care

Parameter
N [%] if not  

otherwise stated

Palliative supportive care at start of TAS-102 12 [25]

GP-based 7 [58]

Hospital-based 5 [42]

Palliative supportive care at any time 43 [90]

GP based 13 [27]

Hospital based 30 [63]

Median time months for inclusion (95% CI) 2.3 (0.5–3.2)
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marker for impaired quality of life (9). The median time 
to worsening of PSD was 2.5 months (95% CI: 1.9–3.2) 
which almost equals the present PFS data, and PSD was 
the second most common cause for treatment termination. 
Median number of cycles were two, which means that the 
majority of patients will only receive treatment for a limited 
period of time before termination due to progressive disease 
and/or impaired general well-being. Consistent with these 
findings, median time for admission to a palliative care 
provider was 2.3 months, and by the end of follow up, 
90% of the patients received home based palliative care. 
Median time from last dose of TAS-102 until date of death 
was approximately 3 months and few patients received  
TAS-102 during their last 30 days of life, the latter often 
being considered a quality indicator of the palliative 
management in end of life care (17).

The main strength of the present study is the population 
based real world approach, which means that all patients 
regardless of, e.g., age, socioeconomic status, comorbidities 
and performance status were included. The Swedish public 
funded health care system ensures that all citizens are 
offered the same type of cancer treatments and access to 
palliative care. There are no non-governmental health care 
providers offering oncological treatments in the South East 
Region of Sweden, which means that all patients living in 
the area who received TAS-102 and fulfilled the inclusion 
criteria were included. To our knowledge, the present study 
provides the hitherto most detailed description about ‘soft’ 
parameters such as time to PSD, treatment tolerability, 
access to palliative care, and proportion of patients 
receiving treatment during their last month in life in a real-
world context. Given the short-expected survival with or 
without treatment in this type of patients, we believe that 
these kinds of parameters may be equally or even more 
important to consider than modest improvements in overall 
survival.

Naturally, the present study has some limitations, 
mainly in terms of the limited number of patients and the 
retrospective design. This means that subgroup analyses 
should be considered exploratory and the results thereof 
should be interpreted with care. The lack of control group 
makes firm conclusions on drug-disease effects difficult. 
The present data should therefore be considered valuable 
real-world complements to prospective controlled trials.

Conclusions

The present study confirms that TAS-102 is a reasonably 

well tolerated option in a real-world context of refractory 
mCRC. Survival is however strictly limited, and the treating 
physician should be observant on early signs of progression 
and/or impaired performance status, in order to terminate 
the treatment and/or to admit the patient to a palliative care 
provider. Subgroup analyses indicate that the prognosis is 
somewhat better if TAS-102 is given in the third line (or 
earlier) than in fourth line or later, but these results should 
be interpreted with care given the limited sample size and 
retrospective study design.
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Supplementary

Table S1 Log rank P values for subgroup analyses

Subgroups
Log rank P value 

OS PFS PSD

Previous lines (≥3 vs. ≤2) 0.050 0.033 0.033

Age (<65 vs. >65 years) 0.603 0.239 0.173

Metastatic disease at primary diagnosis (yes vs. no) 0.879 0.972 0.065

Metastatic sites (≥3 vs. ≤2) 0.143 0.115 0.242

ECOG PS (2 vs. 0–1) 0.077 0.147 0.629

Time from primary diagnosis until start of TAS-102 (18 months) 0.630 0.150 0.060

Plasma albumin (<35 vs. ≥35) 0.087 0.835 0.616

Neutropenia (3–4 vs. 0–2 CTCAEv4.0) 0.525 0.925 0.355



Table S2 Baseline characteristics of patients who received ≤2 vs. ≥3 lines of therapy before TAS-102

Characteristic ≤2 prev. lines  ≥3 prev. lines P value

Gender 0.311

Female 17 [47] 3 [25]

Male 19 [53] 9 [75]

Age 0.318

<65 years 20 [56] 4 [33]

>65 years 16 [44] 8 [67]

Body surface, median (range) 1.97 (1.43–2.25) 1.89 (1.55–2.25) 0.711

Primary tumour site at diagnosis 0.02

Right colon 11 [31] 1 [8]

Left colon 4 [11] 6 [50]

Rectum 17 [47] 5 [42]

Multiple primary sites 4 [11] 0 [0]

Distant metastasis at diagnosis 0.073

No 9 [25] 7 [58]

Yes 27 [75] 5 [42]

Performance status (ECOG) at start of TAS-102 0.464

0 11 [31] 2 [17]

1–2 24 [69] 10 [83]

Number of metastatic sites at start of TAS-102 0.198

1–2 23 [64] 5 [42]

≥3 13 [36] 7 [58]

Metastatic site at start of TAS-102

Liver 1

Yes 25 [69] 8 [67]

No 11 [31] 4 [33]

Lung 0.469

Yes 25 [69] 10 [83]

No 11 [31] 2 [17]

Lymph nodes 0.469

Yes 11 [31] 2 [17]

No 25 [69] 10 [83]

Bone 0.695

Yes 7 [19] 3 [25]

No 29 [81] 9 [75]

Peritoneum 0.156

Yes 3 [8] 3 [25]

No 33 [92] 9 [75]

Other 0.726

Yes 10 [28] 4 [33]

No 26 [72] 8 [67]

KRAS-status* 1

Wild-type 13 [38] 4 [33]

Mutant 21 [62] 8 [67]

Numbers and percentages are given (%). Chi-square test was performed in all analyses, where Fischer’s exact test was reported, except 
in the continuous variable ‘body surface area’. In this analysis independent samples t-test was performed. *, missing 2 [4].



Table S3 Treatment beyond progression on TAS-102

Further treatment N

Total 15 (33%)

Capecitabine 2

Capecitabine + anti-VEGF antibody 2

Capecitabine + anti-EGFR antibody 1

Capecitabine + oxaliplatin 1

Capecitabine + oxaliplatin + anti-VEGF 1

5FU + oxaliplatin 1

Irinotecan 1

Tegafur + oxaliplatin 1

Tegafur + oxaliplatin + anti-VEGF 1

Regorafenib 2

Anti-EGFR monotherapy 1

Study drug 1


