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Abstract

Background In the pivotal phase Il RECOURSE trial, trifluridine/tipiracil (FTD/TPI) improved progression-free

and overall survival (PFS, OS) of patients with pre-treated metastatic colorectal cancer (mCRC). Subsequently, the TAL-
LISUR trial provided post-authorisation efficacy and safety data and patient-reported outcomes on quality of life (QoL)
in a German patient cohort. The present analysis reports the final data on efficacy, safety and QoL and investigates
the impact of baseline characteristics and associated prognostic subgroups on outcome.

Methods In this prospective, multi-centre, Germany-wide, phase IV study, patients with pre-treated mCRC were
given the choice to receive either FTD/TPI or best supportive care (BSC). To assess the primary endpoint, Qol, EORTC
QLQ-C30 questionnaires were employed. Secondary endpoints included QoL assessed through EQ-5D-5L question-
naires, OS, PFS and safety. Additionally, 3 subgroups were defined according to a post-hoc analysis of the RECOURSE
trial: best, good and poor prognostic characteristics (BPC, GPC, PPC). Patients with < 3 metastatic sites at inclusion
and/or =18 months from diagnosis to inclusion were considered to have GPC. GPC patients without liver metastasis
at inclusion were considered to have BPC. All remaining patients were considered to have PPC.

Results Of 195 patients, 186 decided to receive FTD/TPl and 9 to receive BSC. The low number of patients in the BSC-
arm did not allow statistically meaningful analyses. Treatment with FTD/TPI was associated with maintained QolL.

For all patients, median OS was 6.9 months (95% Cl 6.1 — 8.3) and for the defined subgroups (BPC n=20 vs GPC n=65
vs PPCn=121)12.2,7.9 and 6.8 months (95% Cl1 6.0 - 18.2,6.2 — 13.3, 54 — 8.1). The most frequent TEAEs were neutro-
penia (29.6%), anaemia (24.7%) and nausea (23.7%). Febrile neutropenia occurred in 1.1%.

Conclusions Treatment of patients suffering from pre-treated mCRC with FTD/TPI was associated not only with
prolonged survival and delayed progression, but also with maintained Qol. Independent of other baseline character-
istics such as ECOG performance status and age, low metastatic burden and indolent disease were factors associated
with favourable outcome.

Clinical trial registration EudraCT-Number 2017-000292-83, first registration 19/06/2017.
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Background

Trifluridine/tipiracil (FTD/TPI) is approved by the
European Medicines Agency as monotherapy for
the treatment of adult patients with mCRC who have
been previously treated with or are not considered
candidates for available therapies including fluoropy-
rimidine-, oxaliplatin- and irinotecan-based chemo-
therapies, anti-VEGF and -EGFR agents [1].

This approval was granted based on results of the
pivotal phase III RECOURSE trial [2, 3]. Patients with
pre-treated mCRC (limited to Eastern Cooperative
Oncology Group performance status (ECOG PS) O or 1)
received either FTD / TPI (n=534) or placebo (n=266)
plus best supportive care (BSC). By adding FTD / TPI to
BSC, median overall survival (mOS; 7.2 vs 5.2 months;
hazard ratio (HR) 0.69, p <0.0001) and median progres-
sion-free survival (mPFS; 2.0 vs 1.7 months; HR 0.48,
p<0.001) were significantly improved. The toxicity pro-
file was characterised by haematological side effects
with neutropenia (38%) and leukopenia (21%) being
most frequent. Febrile neutropenia was observed in 4%
of patients receiving FTD / TPI. Effect of FTD / TPI on
health-related quality of life (QoL) was not assessed
based on patient-reported outcomes. However, time to
deterioration of the ECOG PS from 0 / 1 to >2 was sig-
nificantly longer in patients treated with FTD / TPI (5.7
vs 4.0 months; HR 0.66, p <0.001).

In a post-hoc exploratory analysis, the effect of prog-
nostic factors on RECOURSE efficacy outcomes was
examined [4]. To this end, 3 subgroups were defined:
best, good and poor prognostic characteristics
(N=800; BPC, n=153; GPC, n=386; PPC, n=414).
Patients with<3 metastatic sites at inclusion and/
or >18 months from diagnosis to inclusion were con-
sidered to have GPC. GPC patients without liver metas-
tasis at inclusion were considered to have BPC. All
remaining patients were considered to have PPC. Here,
mOS was longer in patients with BPC and GPC com-
pared to patients with PPC (16.4 vs 9.3 vs 5.3 months).

The phase IV TALLISUR (Trifluridine / tipirAcil
quaLity of LIfe StUdy in mCRC patients) was a pro-
spective, interventional, multi-centre, Germany-wide,
open-label and non-randomised study (EudraCT-Num-
ber 2017-000292-83, first registration 19/06/2017).
It was designed to generate post-authorisation effi-
cacy and safety data and to assess QoL under FTD /
TPI treatment. Patients with pre-treated mCRC were
briefed by the treating physician to make an informed
decision on either receiving FTD / TPI or solely BSC.

Here, we present the final efficacy data as well as
patient-reported QoL results of the TALLISUR study
stratified according to prognostic factors or subgroups
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like age and sidedness complementing previously pub-
lished results of an interim analysis [5].

Methods

Methods have been described before[5]. Briefly, FTD /
TPI was administered orally twice daily on days 1 to 5
and days 8 to 12 of each 28-day cycle as long as a benefit
was observed or until unacceptable toxicity occurred.
Based on body surface area, the dose was 35 mg/m?
given twice daily and was not allowed to exceed 80 mg
per dose. Depending on individual safety and tolerabil-
ity, a maximum of three dose reduction levels (30, 25
and 20 mg/m?) were permitted. In the event of toxici-
ties, the dose interruption, resumption and reduction
criteria as stated in the SmPC were followed.

Validated and widely accepted questionnaires were
employed to assess HRQoL: European Organisation for
Research and Treatment of Cancer (EORTC) QLQ-C30
Version 3.0 [6—8] and EQ-5D-5L [9].

The primary endpoint was pre-defined as the rate
of responders with stabilised (>-10 and <10 scores)
or improved (>10 scores) QoL response (QoL-RR).
Response was calculated as the mean score of the
EORTC QLQ-C30 global health status / QoL scale from
the second cycle until the end of treatment / observa-
tion compared to the baseline score.

Questionnaires were scheduled to be filled in within
2 days before or on the first day of any treatment /
observation cycle. In order to obtain additional infor-
mation, an extended time period was analysed includ-
ing questionnaires being filled in between the day after
the last administration (FTD / TPI-group) / day 12
(BSC-group) of the previous cycle and the first day of
the respective cycle.

Based on baseline characteristics, 3 subgroups were
defined according to Supplementary Table 1 as pre-
viously described by Tabernero and colleagues [4].
Patients with good prognostic characteristics (GPC)
were defined as patients with low metastatic burden (1
or 2 metastatic sites at randomization) and less indo-
lent disease (> 18 months from diagnosis of first metas-
tasis). Patients with GPC without liver metastases were
defined as patients with best prognostic characteristics
(BPC) Patients with poor prognostic characteristics
(PPC) were defined as patients with high metastatic
burden (>3 metastatic sites at randomization) and/or
aggressive disease (<18 months from diagnosis of first
metastasis).

Tumour response was assessed by imaging procedures
(magnetic resonance imaging or computed tomography
scan) and evaluated according to Response Evaluation
Criteria in Solid Tumours (RECIST) version 1.1 [10].
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Fig. 1 Trial profile

Results

Patient enrolment and demographics

Between 22 September 2017 (first patient included) and
08 January 2019 (last patient included), 195 patients
entered the trial across 44 sites in Germany (Fig. 1).

At the time of the interim analysis, 1 patient was
wrongly documented to not have received therapy
[5]. This patient was now included in this final analy-
sis. Except for one study centre, each centre included
at least 1 patient who received at least one FTD / TPI
treatment. One centre included only one patient for

BSC treatment who did not start close observation in
the end.

Due to freedom of choice of each patient to receive
active therapy or BSC, the two study arms were imbal-
anced with respect to the number of patients (186 in the
FTD / TPI-group vs 9 in the BSC-group). Therefore, it
was not possible to conduct any statistically meaning-
ful analyses using data obtained from patients receiving
BSC.

The median duration of FTD / TPI treatment was
68 days (range 1 — 719 days) and the median number
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of cycles was 3 (range 1 — 23 cycles). 2 patients (1.1%)
received a maximum of 23 cycles. The median cumu-
lative FTD / TPI dose administered was 657.4 mg/m?
(range 32.5 — 743.9 mg/m?) and the median relative dose
intensity was 98.1% (range: 4.7 — 110.0%). Throughout
the study, 72 patients (38.7%) had at least one cycle with
a dose reduction to<90% of the target dose. During the
treatment period, 12 patients (6.5%) received at least one
dose of granulocyte colony-stimulating factor.

Baseline characteristics and demographics are shown
in Table 1.

Patients in the FTD / TPI and BSC-group were median
67 (range 40 — 88) or 78 (range 54 — 82) years old and
62.9% or 55.6% male, respectively. 89.2% of patients in
the FTD / TPI-group and 44.4% of patients in the BSC-
group presented an ECOG PS 0 — 1. Primary tumours
were located more often on the left than on the right side
of the colon (74.2% vs 22.6% in the FTD / TPI- and 66.7%
vs 22.2% in the BSC-group). While most patients were
characterised by multiple metastatic sites, 23 patients
presented a single metastatic site (15 patients with liver
only metastasis, 6 patients with lung only metastasis).
52.6% and 68.4% of patients with <2 metastatic sites also
had a lung or liver metastasis, respectively, compared
to 92.3% and 93.4% of patients with>2 metastatic sites.
Most patients received FTD / TPI as a third (38.2%) or
fourth (26.3%) line therapy option. Nevertheless, 31
(16.7%) patients received FTD /TPI as first or as second
line therapy. The baseline characteristics of these patients
are described in more detail in Supplementary Table 2.
After end of treatment with FTD / TPI, 36% of patients
received subsequent therapy.

Quality of life
Return rates for EORTC QLC-C30 and EQ-5D-5L are
shown in Supplementary Table 3.

Questionnaires from 106 patients receiving FTD / TPI
were evaluable for the primary endpoint, QoL-RR. The
primary endpoint was reached for FTD / TPI-treated
patients with 58.5% QoL-RR (95% CI 48.5 — 68.0). When
allowing for the above-mentioned extended period to fill
in the questionnaires, QoL-RR was reported even higher
with 64.2% (95% CI 54.3 — 73.2).

Mean score changes from baseline of selected EORTC
QLQ-C30 items up to cycle 6 are shown in Fig. 2 illus-
trating a maintained QoL during FTD / TPI treatment.

The estimated median time to deterioration of the
EORTC QLQ-C30 global health status / QoL score by at
least 10 scores was 121 days (95% CI 84.0 — 172.0). Simi-
larly, the estimated median time to deterioration of the
EQ VAS was 113 days (95% CI 85.0 — 140.0).

Median time to deterioration of ECOG PS from 0 or 1
to>2 was 6.2 months (#=166, 95% CI 5.3 — 7.2).
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Efficacy

147 patients (79.0%) in the FTD / TPI group had deceased
during the study. Patients without an event were cen-
sored at the last contact. Treatment with FTD / TPI was
associated with a mOS of 6.9 months (95% CI 6.1 — 8.3)
(Supplementary Fig. 1, Supplementary Table 4). 158
events of progression were reported in FTD / TPI-treated
patients. For most patients treated with FTD / TPI, pro-
gression according to RECIST was the documented PFS
event (122 patients, 65.6%), followed by clinical progres-
sion (36 patients, 19.4%) and death (19 patients, 10.2%).
Median time to progression was 2.5 months (95% CI 2.1
—3.1) (Supplementary Fig. 2, Supplementary Table 4).

Efficacy data obtained from patients receiving BSC is
summarised in Supplementary Table 5.

Response rates of patients treated with FTD / TPI are
shown in Supplementary Table 6. Objective response
rate (ORR) was 2.2% and disease control rate (DCR) was
27.4%.

Subgroup analyses
Regarding the primary endpoint, QoL-RR, subgroup
analyses are shown in Table 2.

Results were comparable between patients with BPC,
GPC and PPC. Also, patients with right- and left-sided
primary tumour had a comparable QoL-RR. Similarly,
QoL-RR of patients with synchronous and metachronous
metastases did not differ greatly. Also, patients who had
been diagnosed<18 compared to>18 months ago had
similar QoL-RR. Furthermore, neither the number of
metastatic sites nor the number of previous lines of ther-
apies affected QoL-RR. Patients with ECOG PS>2 pre-
sented a comparable QoL-RR compared to patients with
ECOG PS<2. Interestingly, however, male patients had a
slightly lower QoL-RR compared to female patients.

Regarding OS, a univariate Cox regression analysis was
performed based on patients’ baseline characteristics
(Supplementary Table 7). Two characteristics showed
statistical significance: ECOG 0 — 1 compared to ECOG
2 — 3 and diagnosis of metastatic disease <18 compared
to>18 months ago. However, according to a multivari-
ate Cox regression analysis, no statistical significance was
observed (Supplementary Table 8).

In the subgroups of patients with BPC (15.9 months
[95% CI 6.3 — 21.4]) or GPC (9.2 months [95% CI 6.5 —
13.8]), mOS was longer as compared to PPC (6.8 months
[95% CI 5.7-10.1]) (Fig. 3a).

Survival was comparable between patients with syn-
chronous and metachronous metastases (Fig. 3b),
patients with right and left sided primary tumour (Fig. 3c)
and between younger and elderly patients (Fig. 3d). Also,
similar OS was observed between patients who received
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Table 1 Patient baseline characteristics and demographics
FTD/TPIN=186 BSCN=9
Age
median 67.0 780
range 40.0-88.0 54.0-82.0
Sex, n(%)
male 117 (62.9) 5(55.6)
female 69 (37.1) 4(44.4)
ECOG performance status, n(%)
0 72 (38.7) 0(0.0)
! 94 (50.5) 4(44.4)
2 18 (9.7) 3(333)
3 0(0.0) 13111
unknown 2(1.1) 1011.1)
Primary tumour site
colon 101 (54.3) 4 (44.4)
rectum 75 (40.3) 3(33.3)
colon, rectum 10 (5.4) 2(222)
Sidedness of primary tumour
left 138 (74.2) 6 (66.7)
right 42 (22.6) 2(222)
Both sides 6(3.2) 1011.1)
Metastatic sites (multiple answers)
liver 150 (80.6) 8(88.9)
lung 134 (72.0) 5(55.6)
lymph node 95(51.1) 5(55.6)
peritoneum 40 (21.5) 2(222)
other 50 (26.9) 1011
Number of metastatic sites, n(%)
1 23 (12.4) 1(11.1)
2 72 (387) 4 (44.4)
3 65 (34.9) 4(44.4)
4 23(124) 0(0.0)
5 3(1.6) 0(0.0)
Metastatic manifestation, n(%)
synchronous metastasis 102 (54.8) 4(44.4)
metachronous metastasis 63 (33.9) 3(33.3)
unknown 21(11.3) 2(222)
Grading (World Health Organization), n(%)
G1 4(2.2) 0(0.0)
G2 128 (68.8) 7(77.8)
G2-G3 4(2.2) 0(0.0)
G3 27 (14.5) 1(11.1)
G3-G4 2(1.1) 0(0.0)
G4 3(1.6) 0(0.0)
GX 7(3.8) 0(0.0)
unknown 11(5.9) 1011.1)
RAS
wild-type 73 (39.2) 4 (444)
mutant 102 (54.8) 4 (44.4)
unknown 11(5.9) 1011.1)
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Table 1 (continued)
FTD/TPIN=186 BSCN=9

BRAF V600

wild-type 65 (34.9) 1011.1)

mutant 1(0.5) 0(0.0)

unknown 120 (64.5) 8(88.9)
Surgery of primary tumour, n(%)

no 29 (15.6) 2(22.2)

yes 157 (84.4) 7(77.8)
Surgery of metastases, n(%)

no 102 (54.8) 4 (44.4)

yes 84 (45.2) 5(55.6)
Radiation, n(%)

no 134 (72.0) 5(55.6)

yes 52 (28.0) 4 (44.4)
Number of previous therapy lines for the treatment of mCRC, n(%))

0 8(4.3) 2(22.2)

1 23 (12.4) 1(11.1)

2 71(38.2) 3(333)

3 49 (263) 0(00)

>4 35(18.8) 3(333)
Substances of previous systemic anti-CRC therapies, n(%)

fluoropyrimidine 186 (100.0) 9 (100.0)

irinotecan 172 (92.5) 5(55.6)

oxaliplatin 175 (94.1) 7(77.8)

bevacizumab 154 (82.8) 4(44.4)

anti-EGFR antibodies 73 (39.2) 3(33.3)

other than the above 48 (25.8) 10010

FTD / TPI as first line therapy (mOS 6.0 months, n=38)
or after 1 or 2 previous lines of therapy (mOS 6.5 months,
n=94). The median duration of treatment for each sub-
group is shown in Supplementary Table 9.

Safety

At least one treatment emergent adverse event (TEAE)
of any grade occurred in 179 FTD / TPI-treated patients
(96.2%) and in 7 patients receiving BSC (77.8%) (Supple-
mentary Table 10). At least one TEAE of grade>3 was
experienced by 125 FTD / TPI-treated patients (67.2%)
and by 6 patients receiving BSC (66.7%). Serious TEAEs
were reported for 83 FTD / TPI-treated patients (44.6%)
and for 5 patients receiving BSC (55.6%). Serious TEAEs
of grade 5 that resulted in death occurred in 25 FTD /
TPI-treated patients (13.4%), of which 13 (7.0%) were
related to cancer progression, and in 1 patient receiving
BSC (11.1%). Of the 185 FTD / TPI-treated patients, 53
(28.5%) discontinued study treatment, 23 (12.4%) experi-
enced a dose reduction and 55 (29.6%) a dose delay due
to a TEAE. The most frequently reported TEAEs of any
grade for FTD / TPI-treated patients were neutropenia

(29.6%), anaemia (24.7%), nausea (23.7%), fatigue (23.1%),
diarrhoea (21.5%), leukopenia (19.9%), decreased appe-
tite (15.1%) and vomiting (15.1%). Febrile neutropenia
of grade 3 occurred in 2 patients treated with FTD / TPI
(1.1%), but in none receiving BSC.

Discussion

The aim of the TALLISUR study was to complement the
pivotal phase III RECOURSE trial with post-authorisa-
tion efficacy and safety data and patient-reported out-
comes on QoL from German patients [2, 3].

Here, we reported the final efficacy, safety and QoL
results which were in line with results from an interim
analysis published before [5]. Additionally, we presented
the survival and QoL results of comprehensive subgroup
analyses.

In a post-hoc exploratory analysis of the RECOURSE
trial, the effect of prognostic factors were investigated
and 3 subgroups were defined: BPC, GPC, PPC [4].
Low metastatic burden (<2 metastatic sites at inclu-
sion) and indolent disease (>18 months from diagnosis
of metastatic disease to inclusion) were factors of good
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Fig. 2 Mean EORTC QLQ-C30 change from baseline
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Table 2 Quality of life by subgroups
Nin group Response 95%-Cl
achieved
n % Lower limit Upper limit
Age <65 years 40 25 62.5 458 773
>65 years 66 37 56.1 43.3 68.3
Sex male 64 34 53.1 40.2 65.7
female 42 28 66.7 50.5 804
ECOG 0 43 24 558 399 709
1 54 33 61.1 46.9 741
0—1 97 57 588 48.3 68.7
2-3 8 4 50.0 15.7 843
Localisation of primary tumour left side 77 42 54.5 428 65.9
right side 24 15 62.5 40.6 81.2
Number of metastatic sites 1 14 7 50.0 23.0 77.0
>1 92 55 59.8 49.0 69.9
1—2 52 30 57.7 432 713
>2 54 32 593 450 724
Duration of metastatic disease <18 months 29 18 62.1 423 793
>18 months 77 44 571 454 684
Type of metastases synchronous 53 30 56.6 423 70.2
metachronous 37 22 59.5 421 752
Number of previous therapy lines of mCRC 0 6 4 66.7 223 95.7
1—2 54 29 537 396 674
>2 46 29 63.0 475 76.8
0—2 60 33 550 416 679
2 42 23 54.8 387 70.2
Previous therapies of (m)CRC—all substances given no 80 46 575 459 68.5
yes 26 16 61.5 40.6 79.8
Prognostic groups best prognostic group 9 5 556 21.2 86.3
good prognostic group 30 16 533 34.3 71.7
poor prognostic group 67 41 61.2 48.5 729

prognosis with regard to OS and PFS. We applied these
criteria for the population of the TALLISUR trial which
more accurately reflects daily clinical practice (older and
irrespective of ECOG PS). Independent of other base-
line characteristics such as ECOG PS and age, low meta-
static burden and indolent disease were factors of good
prognosis for survival of patients within the TALLISUR
trial. mOS for BPC, GPC and PPC was 15.9, 9.2 and
6.8 months, respectively. This was comparable to results
of the RECOURSE trial (16.4, 9.3 and 5.3 months, respec-
tively). The same analysis has been performed on 300
German patients treated in daily clinical practice [11]. In
line with results of TALLISUR, patients with BPC pre-
sented a longer survival (BPC n=>54 vs GPC n=147 vs
PPC n=96: 16.2 vs 9.8 vs 6.3 months; 95% CI 9.7 — 19.4
vs 8.6 —11.7 vs 4.5 — 7.8).

Interestingly, QoL-RR was comparable between all
three subgroups. This observation is particularly impor-
tant, since QoL-RR is the major objective when apply-
ing last line treatment. The reason for this observation
remains unclear, however. Although the RECOURSE trial
reported a longer mPFS and mOS for patients treated
in fourth and fifth line compared to third line, no differ-
ence was observed in regards of the number of metastatic
sites (1 — 2 vs>3). However, QoL was not assessed in
RECOURSE at all. Whereas patients with BPC profited
the most, patients from all prognostic subgroups evi-
dently benefitted from treatment with FTD / TPIL Time
of onset of metastasis (synchronous vs metachronous),
localisation of primary tumour (right vs left) and age at
inclusion (>65) did not affect efficacy of FTD / TPI nor
its effect on QoL.
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Fig. 3 Overall survival by subgroups
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Male patients had a slightly lower QoL-RR compared
to female patients. This could also be explained by male
patients generally being older than female patients (62.5%
of patients > 65 years old were male) when enrolling into
the study.

When interpreting the QoL results, one must bear in
mind that the return rates of questionnaires were higher
when considering the extended period (Supplemen-
tary Table 3). This also illustrates that especially with
late-stage cancer patients, formal assessment of patient-
reported outcomes is typically an arduous task.

TEAEs observed in TALLISUR were in line with the
safety profile of FTD / TPI [2, 3]. This is particularly rel-
evant for TEAEs believed to likely affect QoL, such as
nausea, vomiting, diarrhoea, and fatigue [12].

As indicated by these subgroup analyses, FTD / TPl is a
viable option for virtually all patients who are not consid-
ered candidates for other available therapies. This is also
stressed by 16.7% of patients receiving FTD / TPI as first
or as second line therapy.

The TALLISUR results are in line with previous
research investigating the effect of FTD / TPI on QoL
[13-15]. While stabilising disease, FTD / TPI is also asso-
ciated with maintaining QoL, two crucial objectives in
the late stage setting of mCRC [16, 17].

Recently, FTD / TPI has been approved by EMA in
combination with bevacizumab for the treatment of
mCRC patients after two prior lines of therapy based on
the pivotal phase III SUNLIGHT trial [18]. In line with
the TALLISUR results, QoL was maintained for patients
in the monotherapy arm as well as for patients in the
combination arm [19].

Based on the FRESCO-2 trial, fruquintinib has been
approved by EMA for treatment of mCRC patients who
have been previously treated with available standard
therapies and who have progressed on or are intolerant
to treatment with either FTD / TPI or regorafenib [20].
Here, patients who had been treated with FTD / TPI
and/or regorafenib were randomised to receive either
fruquintinib or placebo. This situation does not reflect
the situation of the TALLISUR study, however. Beyond
therapy with FTD / TPI monotherapy or regorafenib
monotherapy, QoL was not negatively impacted by
fruquintinib therapy [21].

Conclusions

In summary, the TALLISUR trial provided patient-
reported QoL and post-authorisation efficacy and safety
data from German patients with pre-treated mCRC
receiving FTD / TPI. Overall, treatment with FTD / TPI
prolonged survival and delayed progression with a man-
ageable toxicity profile while concomitantly being associ-
ated with maintained QoL.
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