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Abstract

Background

In case of contraindication or intolerance to fluoropyrimidines, raltitrexed is a validated alternative in
metastatic colorectal cancer (mCRC), associated or not with oxaliplatin. Little is known about the
outcomes of raltitrexed combined with irinotecan or targeted therapies.

Methods

This retrospective multicentre study enrolled mCRC patients treated with first-line raltitrexed-based
chemotherapy. Treatment-related toxicities were recorded. Progression-free survival (PFS) and overall
survival (OS) were calculated from treatment start.

Results

75 patients were treated with raltitrexed alone, TOMOX, or TOMIRI with or without bevacizumab.
Grade 3-4 adverse events were seen in 31% of patients, without significant difference between the
different treatment schedules. Among the 36 patients with a history of fluoropyrimidine-induced cardiac
toxicity, none developed cardiovascular events on raltitrexed.

Median PFS and OS were 10.6 (95% CI 8.2 — 13.1) and 27.4 months (95% CI 24.1-38.1), respectively.
Considering the chemotherapy regimen, TOMOX was significantly associated with better PFS and OS
compared to TOMIRI and raltitrexed alone.

Conclusions

In patients with mCRC not eligible for fluoropyrimidines, first-line raltitrexed-based chemotherapy had
an acceptable safety profile. PFS and OS were consistent with usual survival data in mCRC, and

significantly better in patients treated with TOMOX, independently of associated targeted therapies.
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1. Introduction

Fluoropyrimidines (intravenous 5-fluorouracil or oral capecitabine) are the cornerstone of first-line
chemotherapy in metastatic colorectal cancer (mCRC), in combination with oxaliplatin and/or irinotecan
and antiangiogenic or anti-EGFR targeted therapies. However, in rare cases, the use of fluoropyrimidine
may be contraindicated or not recommended and raltitrexed is a potential alternative treatment. The
primary contraindications are dihydropyrimidine dehydrogenase (DPD) deficiency (0.3% of the general
population)[1] and severe cardiovascular co-morbidities, and secondary contraindications should be
discussed after potential life-threatening toxicities on fluoropyrimidine therapy, such as cardiovascular
events in 1.5 to 12% of cases[2,3] (angina-like symptoms, myocardial infarction, major arrhythmias and
heart failure), induced or not by coronary vasospasm, or severe gastrointestinal toxicities (mucositis,
diarrhoea). Cardiovascular contraindications should always be discussed with a cardiologist.

Raltitrexed is a direct and specific thymidylate synthase inhibitor, whereas 5-fluorouracil (5-FU) must
be metabolized to fluorodeoxyuridine monophosphate before inhibition can occur[4]. It has been
compared in mCRC to 5-FU in several randomized trials, as monotherapy [5,6] or associated with
oxaliplatin in a regimen generally called TOMOX [7-11]. Another modality of raltitrexed
administration was reported by Guo et al., showing in patients with refractory CRC liver metastasis that
hepatic artery infusion (HAI) with TOMOX had an efficacy and safety profile similar to that of HAI
with FOLFOX [12]. By contrast, in the current literature, data on raltitrexed in combination with
irinotecan or targeted agents remain scarce. Two phase II trials [13,14] showed efficacy and safety
profiles of raltitrexed in combination with irinotecan (TOMIRI) similar to those of TOMOX. For
targeted therapy associated with raltitrexed-based chemotherapy, two phase II trials with TOMOX or
TOMIRI associated with bevacizumab in a second-line setting were presented at ESMO congresses
[15,16] and showed that the combinations were feasible and that toxicity was acceptable. Samalin et al.
showed that TOMOX bevacizumab was not associated with better survival outcomes, compared to
FOLFOX6 bevacizumab, probably partly due to low accrual rate in this trial [15], and the other trial by

Zhu et al. is still in progress (interim results presented at the ESMO Asia Congress 2019)[16]. To our



knowledge, only one case has been reported for anti-EGFR associated with raltitrexed-based
chemotherapy [17].

The aim of this study was to describe retrospectively in real life in mCRC patients with absolute or
relative contraindications to fluoropyrimidines the efficacy and tolerability of raltitrexed-based

chemotherapy combined or not with targeted therapy in the first-line setting.

2. Methods

2.1 Patients

This retrospective, multicentre study involved fourteen French centres from AGEO (Association des
Gastro-entérologues Oncologues) and one Italian medical centre. All consecutive patients with mCRC,
with initially resectable metastatic disease or not, and treated with first-line raltitrexed-based
chemotherapy, with or without targeted therapy, since 2006, were included. Patients developing
contraindications for fluoropyrimidine-based chemotherapy regimens during the first 3 cycles in their
first-line setting and switching to raltitrexed-based chemotherapy (keeping the same drugs associated)
were enrolled in our study. Switching to raltitrexed beyond 3 cycles of fluoropyrimidine-based
chemotherapy was considered as an exclusion criterion. However, patients who had received more than

3 cycles of fluoropyrimidine during adjuvant chemotherapy were not excluded.

2.2 Data collection

Data collected concerned a history of adjuvant treatments, baseline clinico-pathological characteristics,
first-line raltitrexed-based chemotherapy (indication, protocol), tolerability according to the National
Cancer Institute Common Toxicity Criteria (NCI-CTC) version 4.0 [18], the best response, the date of
surgery or ablation of metastases if any, the date of progression, subsequent raltitrexed-based lines, date
of last news and date of death. Response rate (objective response rate and disease control rate) and
progression rate were assessed according to RECIST 1.1 criteria.

Progression-free survival (PFS) and overall survival (OS) were evaluated from treatment start.

Data were obtained from electronic review according to strict privacy standards.



The study was conducted in accordance with the French regulatory requirements (Commission
Nationale Informatique et Libertés) and the Declaration of Helsinki. All patients alive at the time of the
study received appropriate verbal information or an information note and gave their consent for
anonymous data collection. In accordance to French national laws and Clinical research

Guidelines, this retrospective observational study did not require formal ethical committee

approval.

2.3 Statistical analyses

Median (interquartile range) values and proportions (percentage) were used for continuous and
categorical variables, respectively. Median and proportions were compared using the Wilcoxon-Mann-
Whitney test and the chi2-test (or Fisher’s exact test, if appropriate), respectively.

PFS was defined as the time between the start of raltitrexed treatment and tumor progression or death,
whichever occurred first. OS was defined as the time between raltitrexed start and death from any cause.
Patients known to be alive were censored at the date of their last follow-up.

PFS and OS were estimated using the Kaplan-Meier method and described using median or rate at
specific time points with their 95% confidence intervals (95% CI). Follow-up was calculated using the
reverse Kaplan—Meier method.

The primary endpoint was PFS. Secondary endpoints were OS and response rate (defined as the sum of
partial and complete responses to raltitrexed therapy).

All analyses were performed using SAS version 9.4 (SAS Institute, Cary NC) and R software version
2.15.2 (R Development Core Team, Vienna, Austria; http:// www.r-project. org). P values of less than

0.05 were considered statistically significant, and all tests were two-sided.

3. Results

3.1 Patient characteristics

A total of 75 mCRC patients treated first-line with a raltitrexed-based chemotherapy were included.
Their median age was 69 years (range 29-87), 68% were men and 35% had two or more metastatic sites

(Table 1). The main reasons for prescribing raltitrexed were a history of fluoropyrimidine-related



cardiac toxicity in 48% of cases (acute coronary syndrome: 23%, angina: 20%, heart failure: 4% or
arrhythmia: 3%), cardiovascular comorbidities in 25% of cases, other fluoropyrimidine-induced
toxicities in 17% of cases, DPD deficiency in 7% of cases, and non-confirmed DPD deficiency in 3%
of cases. Patients in whom the main reason for prescribing raltitrexed was cardiovascular comorbidities
were older and in poorer general condition compared to those with a history of fluoropyrimidine-related
cardiac toxicity (mean age: 74.2 years versus 65.4 years, p=0.001 and WHO-PS 0-1 rate of 71% versus
94%, respectively, p=0.02).

Twenty two patients (29%) had received fluoropyrimidine-based adjuvant chemotherapy, including 10
with more than 3 cycles of fluoropyrimidine before the introduction of raltitrexed. The median number
of fluoropyrimidine treatment cycles prior to the introduction of raltitrexed for the first metastatic line
was 2.5 (range: 0-3). Raltitrexed was given alone in 13% of cases (N=10), combined with oxaliplatin in
69% of cases (N=52) and with irinotecan in 17% of cases (N=13). No targeted therapy was associated
with chemotherapy in 58 patients (77%), and bevacizumab was associated in 17 patients (23%). The
dosage of raltitrexed was 3 mg/m? every 3 weeks for 83% of patients.

Compared to patients treated with TOMOX or TOMIRI-based chemotherapy, patients treated with
raltitrexed alone were older (mean age of 79.2 years compared to 65.8 years and 62 years, respectively),
in poorer general condition (67% of WHO-PS 0-1 compared to 92% and 85%, respectively), had higher
CEA levels (median baseline CEA level of 60.3 ng/mL compared to 9 ng/mL and 23 ng/mL,
respectively) and had less frequent use of associated targeted therapy (10% compared to 23% and 31%,
respectively). However, no major differences in baseline characteristics were observed between patients

treated with TOMOX and those treated with TOMIRI (supplemental Table 1).

3.2 Treatment tolerability

The proportion of patients with grade 3-4 toxicities (excluding neurotoxicity) was 31%: neutropenia
(13%), asthenia (9%), anaemia (8%), aspartate aminotransferase/alanine aminotransferase increase
(7%), diarrhoea (5%), nausea/vomiting (4%), renal failure (4%), thrombocytopenia (3%) and cardiac
toxicity (1%) (Table 2). 7% of patients had febrile neutropenia. The rate of grade 3-4 adverse events

was not significantly different depending on the chemotherapy protocol (31% for TOMOX, 23% for



TOMIRI and 40% for raltitrexed alone, p=0.6) (Table 3), or on whether or not bevacizumab was added
to the chemotherapy (29% versus 32%, p=0.8). In patients treated with TOMOX-based chemotherapy,
only one patient developed grade 3 neuropathy (2%).

Three patients died during treatment: the first following the second cycle of TOMIRI due to grade 5
diarrhoea complicated by acute renal failure and septic shock, the second after the third cycle of
TOMOX with grade 3 diarrhoea and cardiac ischemia, and the third patient after the third cycle of
TOMIRI due to decompensation of chronic heart failure by atrial fibrillation probably not related to
anti-cancer treatments.

Among the 19 patients in whom the use of fluoropyrimidine was contraindicated due to cardiovascular
comorbidities, 3 (16%) had a cardiovascular event: one patient with decompensation of heart failure and
bacterial lung disease, and the other 2 patients died of probable myocardial infarction and
decompensation of heart failure, respectively. By contrast, among the 36 patients with a history of

fluoropyrimidine-induced cardiac toxicity, none developed cardiovascular events on raltitrexed.

3.3 Response rate

Table 4 shows the best response rates according to chemotherapy regimen. TOMOX-based
chemotherapy was significantly associated with a better objective response rate (ORR), compared to
TOMIRI-based and raltitrexed chemotherapy (60%, 23% and 10%, respectively, p=0.003). ORR was
numerically better when bevacizumab was added to chemotherapy with an ORR of 59% versus 49%
without bevacizumab (p = 0.5), and the TOMOX bevacizumab regimen was associated with the best
ORR: 75% (N=9 patients).

Seventeen patients (23%) underwent surgical resection and 4 other patients (5%) thermal ablation of
liver/pulmonary metastases. Among these 21 patients with local treatment, 19 were treated with a
TOMOX-based chemotherapy and 2 with a TOMIRI-based chemotherapy; 5 patients were still in

remission after a median duration of follow-up of 25.5 months after the date of local treatment.

3.4 Survival



In the overall population, after a median follow-up of 51.3 months (95% CI 41.9-not reached), 66
patients (88%) progressed and 53 patients (71%) died, with a median PFS of 10.6 months (95% CI 8.2
— 13.1) and a median OS of 27.4 months (95% CI 24.1-38.1). Patients treated with TOMOX-based
chemotherapy had significantly longer median PFS compared to patients treated with TOMIRI-based
chemotherapy and raltitrexed-only chemotherapy (11.6 [95% CI19.9-18.8], 6.1 [95% CI 2.6-not reached]
and 3.2 months [95% CI 1.5-not reached), respectively, p<0.0001). The same results were observed for
median OS (34.9 [95% CI 26.1-48.4], 28.3 [95% CI 12.1-not reached] and 12.6 months [95% CI 3.8-
not reached], respectively, p=0.03) (Figure 1).

When bevacizumab was added to chemotherapy, there was a trend towards better survival with a median
PFS of 15.3 months (95% CI 9.9-3 4) versus 9.2 months (95% CI 6.7-12.4) (p=0.3) and median OS of
37.6 months (95% CI 21.6 — not reached) versus 26.8 months (95% CI 21.1 —36.3) without bevacizumab
(p=0.6) (Figure 1).

In the whole population, patients who underwent secondary resection or thermal ablation of their
metastases had a median OS of 38.1 months (95% CI 31.8 — not reached) compared to 21.6 months
(95%CI1 16.9 — 36.3) for those who did not undergo local treatment (p=0.05).

For patients without secondary resection or thermal ablation, median OS was 25.1 months (95% CI 20.2
— 48.8) for those treated with TOMOX-based chemotherapy, 20.7 months (95% CI 12.1- not reached)
for those treated with TOMIRI-based chemotherapy, 45.0 months (95% CI 14 — not reached) when
bevacizumab was added to chemotherapy, and 20.7 months (195% CI 4.3 — 28.3) in those treated
without bevacizumab.

According to the main reasons for prescribing raltitrexed, patients with a history of fluoropyrimidine-
related cardiac toxicity had significantly longer median OS compared to patients with cardiovascular
comorbidities (28.3 months [95%CI 22.7 — 48.8] versus 16.9 months [95%CI 7.03-49.21] respectively,
p=0.01), and PFS was not significantly different between the two groups (medians PFS: 10.6 months

[95%CI 7.9-18.8] and 6.7 months [95%CI 2.8 — 12.6] respectively, p=0.4).

3.5 Subsequent lines based on raltitrexed



Among the 75 patients, 22 and 4 received respectively a second line and a third line of chemotherapy
based on raltitrexed. For second-line treatments, the regimens were: TOMIRI (N=4), TOMIRI
bevacizumab (N=7), TOMIRI aflibercept (N=1), TOMOX (N=4), TOMOX bevacizumab (N=3), and
raltitrexed (N=1), and 2 patients were treated with hepatic intra-arterial oxaliplatin associated with
TOMIRI bevacizumab and raltitrexed alone, respectively. For third-line treatment, the regimens
reported were TOMIRI bevacizumab (N=2) and TOMIRI (N=2).

Fifty percent (N=4) of patients treated with TOMOX-based chemotherapy had grade 3-4 adverse events
(2 patients with anaphylactic reaction to oxaliplatin, and 2 with haematological adverse events)
compared to 25% (N=4) of patients treated with TOMIRI-based chemotherapy (1 patient with diarrhoea
and 3 patients with haematological adverse events).

Similarly, the addition of bevacizumab to chemotherapy in subsequent lines was not associated with
more toxicities (data not shown). The patient who received 8 cycles of TOMIRI aflibercept had grade 4

asthenia, grade 2 diarrhoea and no other toxicities.

4. Discussion

In patients with mCRC, first-line raltitrexed-based chemotherapy had an acceptable safety profile apart
from a non-negligible death rate during treatment (4%), without increased toxicity depending on the
other chemotherapy drug associated with raltitrexed or with the addition of bevacizumab. The PFS and
OS data for our whole population are consistent with literature data for mCRC in first-line settings, with
a median PFS of 10.6 months and a median OS of 28.3 months [19-22].

Although we cannot draw any conclusions about the difference in efficacy between the different
regimens in this retrospective study, we observed that patients treated with a TOMOX-based protocol
presented encouraging oncological outcomes with an ORR of 60%, a median PFS of 11.6 months and a
median OS of 34.9 months. By contrast, patients treated with chemotherapy based on raltitrexed alone
had the poorest outcomes, probably partly due to baseline poorer prognostic factors.

The vast majority of patients in our study (83%) received raltitrexed every 3 weeks at a dose of 3 mg/m?,

which is more convenient for the patient than dosing every 2 weeks for 5-FU-based chemotherapy.
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The grade 3-4 toxicity rate (31%) observed here is slightly greater than that described in therapeutic
trials testing raltitrexed [5,7-11], probably because our study population included non-selected real-
world patients with a contraindication to receiving a fluoropyrimidine and substantial comorbidities,
unlike randomized trials comparing 5-FU with raltitrexed. The most common side effects (all grades)
were asthenia, nausea/vomiting, diarrhoea, myelosuppression, and an increase in AST/ALT, which are
classic and known toxicities of raltitrexed [5,7-11]. Notably, our population had a 7% increase in
AST/ALT grade 3-4, which is consistent with data from trials with TOMOX or TOMIRI [7-11,13,14],
and is a complication most often reversible and easily manageable. Among the 55 patients with
cardiovascular co-morbidities contraindicating the use of a fluoropyrimidine or a history of
fluoropyrimidine-induced cardiac toxicity, 3 (5%) had cardiovascular events during treatment, which is
consistent with the literature [3,23], but 2 of them died from this complication. These two toxic deaths
are probably linked more to severe cardiovascular comorbidities than to the treatment itself, but we must
nonetheless remain vigilant in this frail population at risk of cardiovascular events. As described in four
case reports [24-26], no patient in our study who had a cardiovascular event on fluoropyrimidine
developed cardiac toxicity on raltitrexed, which therefore represents a particularly safe alternative in
this situation.

Compared to fluoropyrimidine, there were no cases of hand-foot syndrome and only 10% of grade 1-2
mucositis, which are both classic and frequent side effects of fluoropyrimidine.

In addition, we observed 3 deaths (4%) during treatment after 2 and 3 cycles of raltitrexed-based
chemotherapies, including one death with a strong causal link with TOMIRI (diarrhoea complicated by
hypovolemic shock, renal failure and sepsis), the other two patients having died of decompensation of
chronic heart failure. In the various therapeutic trials of raltitrexed-based chemotherapy in mCRC, a
non-negligible percentage of raltitrexed-related deaths was observed, ranging from 2.6% to 5%,
[5,6,13,14], most often due to a combination of gastrointestinal toxicity (diarrhoea), myelosuppression
and sepsis, secondary to a poor adjustment of the doses and deviations from the protocols. By contrast,
treatment-related death rates in trials with FOLFOX or FOLFIRI are < 3% [27-30]. The adjuvant
therapeutic trial PETACC-1, comparing raltitrexed and 5-FU in stage III CRC, was prematurely closed

after 17 (1.9%) raltitrexed-related deaths which were considered unacceptable in the adjuvant setting
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[31]. In fact, it is necessary to follow good clinical practice recommendations when using raltitrexed, in
particular regarding monitoring of renal function before each administration, in order to avoid
unexpected serious toxicities due to the plasma accumulation of raltitrexed. Thus, unlike 5-FU, 40-50%
of the administered dose of raltitrexed is excreted by the kidney (versus 5% for 5-FU), and therefore
raltitrexed is contraindicated if creatinine clearance is < 25 mL/min and the dose should be reduced if
creatinine clearance is between 25 mL/min and 65 mL/min [32,33].

The TOMOX-based protocol was associated with particularly prolonged OS (median 34.9 months)
compared with therapeutic trials based on FOLFOX as first line with a median OS of 25-30 months
[21,22,34], probably partly due to the subgroup of patients who underwent curative treatment of
metastases (surgery or radiofrequency ablation), 24% of whom still had not relapsed after a median
follow-up of 25.5 months. Unlike first-line therapeutic trials in mCRC, patients with initially resectable
metastases were not excluded from our study. Thus, excluding patients who underwent secondary
resection or thermal ablation of metastases, the medians OS in our study patients treated with TOMOX-
based chemotherapy was 25.1 months, very similar to what has been reported with first line FOLFOX.
Conversely, patients treated with chemotherapy based on raltitrexed alone had poorer prognostic
features at baseline (age, WHO-PS and CEA levels) and a poorer outcome, probably partly because the
choice of this regimen by practitioners could be favored in patients with a worse general condition, more
co-morbidities and / or non-resectable metastatic lesions, due to the retrospective nature of the study.
Bevacizumab tended to be associated with better ORR, PFS and OS when added to raltitrexed-based
chemotherapy, with a median PFS of 15.3 months and a median OS of 37.6 months, which is also
consistent with the literature on survival data with FOLFOX or FOLFIRI associated with bevacizumab

in the first line treatment setting [19-22].

The strengths of our study are that it was multicentre, involved patients treated only with first-line
raltitrexed-based chemotherapy, and that it is the first study to include many patients treated with first-
line raltitrexed-based chemotherapy in combination with bevacizumab. Indeed, the only two as yet
unpublished studies, by Samalin et al. and Zhu et al. [15,16], with TOMOX or TOMIRI associated with

bevacizumab, were in the second-line setting.
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However, our work also has some limitations, in particular its retrospective nature and the low number
of patients in the different treatment subgroups, which precludes relevant subgroup comparisons by

limiting the statistical power of the results.

In conclusion, first-line raltitrexed-based chemotherapy with or without bevacizumab in patients with
mCRC has an acceptable tolerability profile when good prescription rules are observed, especially after
cardiac complications with fluoropyrimidine (mainly coronary complications) with efficacy results very
similar to what is reported with fluoropyrimidine-based regimens, and seems thus a practical effective
and safe alternative in patients with a contraindication to fluoropyrimidine. However, we must
nevertheless remain vigilant regarding these often frail patients with cardiovascular co-morbidities who
are more at risk of toxicity from chemotherapy and in whom there are rare cases of treatment-related
death. Our encouraging results on bevacizumab associated with raltitrexed-based chemotherapy in the

first metastatic line should be validated prospectively.
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Figure Legends

Figure 1. Survival according to chemotherapy or targeted therapy combined with raltitrexed

A: Progression-free survival according to chemotherapy regimen; B: Overall survival according to
chemotherapy regimen; C: Progression-free survival according to bevacizumab combined or not with

chemotherapy; D: Overall survival according to bevacizumab combined or not with chemotherapy

19



Figure 1. Survival according to chemotherapy or targeted therapy combined with raltitrexed

- o~ ] None
E — TOMIRI
:.E —— TOMOX
2 = |
S o
St
=3
=
Z o | p=0.0001 (log rank)
|4 S)
=
w
3
<
g 3
=
.
w
S o
& S
3
=
-}
o
g -
[ T T T T T T T T 1
0 5 10 15 20 25 30 35 40 45
time from inclusion
No. At Risk
None 9 2 1 0 0 0 0 0 0 0
TOMIRI 13 7 6 4 2 1 1 1 1 0
TOMOX 51 41 29 20 15 11 8 5 5 4
8 7 None
,*? — Bevacizumab
E
«©
T o
St
=3
=
.2 ©
e 7
2 p=0.3 (log rank)
@
@
& <
= o
S
‘7
@
Z o
2 S
1]
-9}
o
=
T T T T T T T T T 1
0 5 10 15 20 25 30 35 40 45
time from inclusion
No. At Risk

None 56 36 26 16 12

8 5
Bevacizumab 17 14 10 8 5 4 4

(SN

o _
>
=
= ©
E o
]
=
l
St
& o |
T‘ o
=
=
E
2 3
=
3 p=0.03 (log rank)
o
o
o
=
[ T T T T T T T T 1
0 5 10 15 20 25 30 35 40 45
time from inclusion
No. At Risk
None 10 5 5 4 3 2 1 0 0 0
TOMIRI 13 11 11 8 8 7 5 4 3 3
TOMOX 52 49 45 39 34 27 20 16 14 10
8 7 None
—— Bevacizumab
& < |
= o
=
]
=
S
1 ©
=3 o 7
= p=0.6 (log rank)
>
=
5 < |
«n o
3
St
2
o
S S
o
=
T T T T T T T T T 1
0 5 10 15 20 25 30 35 40 45
time from inclusion
No. At Risk

None 58 48 45 39 33 26 17 13 11
Bevacizumab 17 17 16 12 12 10 9 7

A: Progression-free survival according to chemotherapy regimen; B: Overall survival according to

chemotherapy regimen; C: Progression-free survival according to bevacizumab combined or not with

chemotherapy; D: Overall survival according to bevacizumab combined or not with chemotherapy



Table 1. Patient characteristics

Characteristics Whole Missing

population N=75 data, n

(“o)
Gender male 51 (68%) 0
female 23 (31%)
Age, years median (range) 69 (29-87) 0
<65 23 (31%)
>65 52 (69%)
Adjuvant chemotherapy no 49 (65%) 0
yes 26 (35%)
protocol 5-FU (4%)
capecitabine (15%)
FOLFOX (54%)
CAPOX (8%)
FOLFOX
bevacizumab (4%)
TOMOX (11%)
TOMUDEX (4%)
duration < 3 months (46%)
3 months (23%)
6 months (31%)
Number of metastatic sites <2 49 (65%) 0
>2 26 (35%)
Location of the primary right colon 20 (27%) 2
tumour right + left colon 3 (4%)
transverse colon 2 (3%)
left colon 48 (66%)
RAS wild-type 28 (47%) 15
mutated 32 (53%)

BRAF wild-type 40 (91%) 31



mutated 4 (9%)

MMR status pMMR 41 (93%) 31
dMMR 3 (7%)
Main reason for prescribing fluoropyrimidine-induced 36 (48%) 0
raltitrexed cardiac toxicity angina (39%)
acute coronary
syndrome (45%)
heart failure (8%)
arrhythmia (5%)
cardiovascular 19 (25%)
comorbidities
DPD deficiency 5(7%)
other 15 (20%)
Number of cycles before the 5-FU mean () 2.8(3.2) 0
introduction of raltitrexed capecitabine mean () 39(5.2)
Time to introduction of from the start 41 (54%)
raltitrexed for metastatic after 1-3 cycles 41 (55%)
disease
Chemotherapy protocol Raltitrexed 9 (12%) 0
TOMOX 40 (53%)
TOMIRI 9 (12%)
Raltitrexed bevacizumab 1 (1%)
TOMOX bevacizumab 12 (16%)
TOMIRI bevacizumab 4 (5%)
Dosage of raltitrexed 2.5 mg/m? every 2 weeks 13 (17%) 0
3 mg/m? every 3 weeks 62 (83%)
Baseline PS 0-1 62 (87%) 4
2 9 (13%)
Baseline CEA (ng/mL) median (range) 15 (0-2169) 17
Number of cycles mean () 7.9 (5.1) 0

5-FU: 5-fluorouracil; MMR: mismatch repair; pMMR: proficient mismatch repair; dMMR: deficient

mismatch repair; DPD: dihydropyridine: PS: WHO performance status; CEA: carcinoembryonic antigen



Table 2. Adverse events (excluding neuropathy)

All

Asthenia

Mucositis
Hand-foot syndrome
Nausea/vomiting
Diarrhoea

Alopecia

Anaemia
Thrombocytopenia
Neutropenia
AST/ALT increased
Renal failure

Cardiac toxicity

AST: aspartate aminotransferase; ALT: alanine aminotransferase

Highest grade of adverse events

N=75 (%)

Grade 1-2 Grade 3-4 Grade 5
40 (53%) 23 (31%) 3 (4%)
51 (68%) 7 (9%) 0

8 (10%) 0 0

0 0 0

25 (33%) 3 (4%) 0

21 (28%) 4 (5%) 1 (1%)
0 0 0

19 (25%) 6 (8%) 0

11 (15%) 2 (3%) 0

8 (11%) 10 (13%) 0

15 (20%) 5 (7%) 0

5 (7%) 0 0

1 (1%) 1 (1%) 2 (3%)



Table 3. Grade > 3 adverse events according to chemotherapy regimen

Grade > 3 adverse events N(%)

TOMOX (N=52)

TOMIRI (N=13)

raltitrexed alone (N=10)

Grade 3-4 Grade5 | Grade 34 Grade 5 Grade 3-4 Grade 5

All 16 (31%) 1 (2%) 3 (23%) 2 (15%) 4 (40%) 0
Asthenia 4 (8%) 1 (8%) 2 (20%)

Mucositis 0 0 0

Hand-foot syndrome 0 0 0

Nausea/vomiting 2 (4%) 0 1 (10%)

Diarrhoea 3 (6%) 0 1 (8%) 0

Alopecia 0 0 0

Neurotoxicity 1 (2%) 0 0

Anaemia 5 (10%) 1 (8%) 0
Thrombocytopenia 1 (2%) 0 1 (10%)
Neutropenia 7 (13%) 2 (15%) 1 (10%)

AST/ALT increased 5 (10%) 0 0

Renal failure 0 0 0

Cardiac toxicity 0 1 (2%) 1 (8%) 1(8%) 0

AST: aspartate aminotransferase; ALT: alanine aminotransferase



Table 4. Best response according to chemotherapy regimen

Progressive Stable Partial Complete Not
disease disease response response evaluable
Whole population (N=75) 11 (14.7%) 22 (29.3%) | 30 (40.0%) 5(6.7%) 7 (9.3%)
TOMOX-based chemotherapy | 3 (5.8%) 15 (28.8%) | 26 (50.0%) 5(9.6%) 3 (5.8%)
(N=52)
TOMIRI-based chemotherapy | 3 (23.1%) 5 (38.5%) 3 (23.1%) 0 2 (15.4%)
(N=13)
raltitrexed-based 5 (50%) 2 (20%) 1 (10%) 0 2 (20%)
chemotherapy (N=10)
TOMOX (N=40) 2 (5%) 13 (32%) 19 (47%) 3 (7%) 3 (7%)
TOMOX bevacizumab (N=12) | 1(8%) 2 (17%) 7 (58%) 2 (17%) 0
TOMIRI (N=9) 3(33%) 2 (22%) 2 (22%) 0 2 (22%)
TOMIRI bevacizumab (N=4) 0 3 (75%) 1 (25%) 0 0






