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Background: In preclinical studies triﬂuridine/tipiracil (FTD/TPI) plus oxaliplatin (Industriestrasse, Holzkirchen, Germany)
sensitised microsatellite stable (MSS) metastatic colorectal cancer (mCRC) to anti-programmed cell death protein-1; the
addition of oxaliplatin or bevacizumab (F Hoffmann- la ROCHE AG, Kaiseraugst, Switzerland) enhanced the antitumour
effects of FTD/TPI. This study aimed to investigate the safety and efﬁcacy of FTD/TPI plus oxaliplatin and either
bevacizumab or nivolumab (Uxbridge business Park, Uxbridge, United Kingdom) in patients with mCRC who had
progressed after at least one prior line of treatment.
Patients and methods: In 14-day cycles, patients received FTD/TPI 35 mg/m2 (twice daily, days 1-5) plus oxaliplatin 85
mg/m2 (day 1), and, on day 1, either bevacizumab 5 mg/kg (cohort A) or nivolumab 3 mg/kg (cohort B). Patients in
Cohort B had conﬁrmed MSS status.
Results: In total, 54 patients were enrolled: 37 in cohort A and 17 in cohort B. Recruitment in cohort B was stopped
early due to the low response rate (RR) observed at interim analyses of efﬁcacy. The most common adverse events (AEs)
in cohort A were neutropenia/decreased neutrophils (75.7%), nausea (59.5%), vomiting (40.5%), diarrhoea (37.8%),
peripheral sensory neuropathy (37.8%), fatigue (35.1%) and decreased appetite (35.1%). In cohort B, the most
common AEs were neutropenia/decreased neutrophils (70.6%), diarrhoea (58.8%), nausea (47.1%), vomiting (47.1%),
fatigue (47.1%), asthenia (41.2%), paraesthesia (41.2%), thrombocytopenia/decreased platelets (35.3%) and
decreased appetite (35.3%). Conﬁrmed objective RR was 17.1% in cohort A and 7.1% in cohort B; the corresponding
values for median progression-free survival in the two cohorts were 6.3 and 6.0 months.
Conclusion: FTD/TPI plus oxaliplatin and bevacizumab or nivolumab had an acceptable safety proﬁle and demonstrated
antitumour activity in previously treated patients with mCRC.
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INTRODUCTION
Despite progress in the treatments for metastatic colorectal
cancer (mCRC), acquired resistance to systemic therapy
continues to be a major challenge.1 Fluoropyrimidine-based
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irinotecan or oxaliplatin (Industriestrasse, Holzkirchen,
Germany) chemotherapy is widely used in mCRC as either
ﬁrst- or second-line therapy, and the addition of a biological
agent such as bevacizumab (F Hoffmann- la ROCHE AG,
Kaiseraugst, Switzerland) or cetuximab signiﬁcantly improves patient outcomes.2 However, the overall 5-year
survival rate for mCRC patients remains low, mainly due
to acquired drug resistance.1 In addition, the use of immune
checkpoint inhibitors is restricted to a minority of patients
with mismatch repair-deﬁcient tumours with high levels of
https://doi.org/10.1016/j.esmoop.2021.100270
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microsatellite instability (5% of mCRC tumours).3 Thus,
further research is needed to identify new treatment strategies to overcome drug resistance.
Triﬂuridine/tipiracil (FTD/TPI, also known as TAS-102) is
an oral antitumour drug4 approved for previously treated
patients with mCRC. In preclinical studies, FTD/TPI plus
oxaliplatin sensitised microsatellite stable (MSS) mCRC to
anti-programmed cell death protein (PD)-1 immune checkpoint inhibitors,5-8 suggesting that FTD/TPI plus oxaliplatin
may improve responses to immunotherapy. Furthermore,
the antitumour effects of FTD/TPI were enhanced when it
was combined with oxaliplatin or bevacizumab.9,10 Therefore, this phase I study evaluated the combination of FTD/
TPI plus oxaliplatin and either bevacizumab or nivolumab
(Uxbridge business Park, Uxbridge, United Kingdom) in patients with mCRC who had received at least one line of
standard chemotherapy. The study included a doseescalation part, during which the recommended dose of
FTD/TPI plus oxaliplatin combination was established.11
Here, we report the results of the expansion part, evaluating the safety and efﬁcacy of FTD/TPI plus oxaliplatin and
either bevacizumab or nivolumab.
METHODS
Design and patients
This was an open-label, multicohort, phase I study conducted
at 25 sites in France, Spain, Italy, Germany, Austria, Hungary and the UK (ClinicalTrials.gov number: NCT02848443).
During dose escalation, the recommended dose was determined to be FTD/TPI 35 mg/m2 twice daily on days 1-5, and
oxaliplatin 85 mg/m2 intravenous infusion on day 1. A 14-day
treatment cycle was used instead of the standard 28-day
FTD/TPI cycle to reduce the additive toxicity of the chemotherapy combination.
In addition to the recommended dose of FTD/TPI plus
oxaliplatin, patients received on day 1 either intravenous
bevacizumab 5 mg/kg (cohort A) or intravenous nivolumab
3 mg/kg (cohort B). Treatment was discontinued upon disease
progression, unacceptable toxicity or patient withdrawal. In
cohort B, treatment could be continued after a ﬁrst disease
progression if the patient could derive a clinical beneﬁt.
Eligible patients were aged 18 years with histologically
conﬁrmed CRC who had previously received one or more
lines of standard chemotherapy excluding oxaliplatin (previous adjuvant chemotherapy was allowed), had an Eastern
Cooperative Oncology Group (ECOG) performance status of
0-1, adequate bone marrow, liver and kidney function and
measurable disease at baseline. In addition, patients in
cohort B were required to have a conﬁrmed MSS status.
The expansion part of the study used a Bayesian threestage design, which allowed early cohort termination
based on interim analyses of efﬁcacy (Supplementary
Figure S1, available at https://doi.org/10.1016/j.esmoop.
2021.100270). Patients were recruited simultaneously and
inclusion in either cohort was at the discretion of the
investigator; it was not possible to switch to the other
cohort. Recruitment of up to 35 patients per cohort was
2
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planned. Stage 1 started with a safety run-in phase; the ﬁrst
six patients were monitored during their ﬁrst two cycles
before allowing the recruitment of nine additional patients.
The study progressed to stage 2, and later to stage 3, and
enrolled an additional 10 patients only if the response rate
(RR) at the previous stage was >10%; otherwise the cohort
was terminated for futility. At the end of stage 2, recruitment could be terminated for early evidence of efﬁcacy if an
RR of >30% was observed.
Assessments
Evaluation of antitumour activity was made according to
RECIST, version 1.1, based on radiological assessments
conducted at baseline, every four treatment cycles and at
the end of treatment. All toxicities were assessed according to National Cancer Institute (NCI) Common Terminology Criteria for Adverse Events (CTCAE), version 4.03.
Peripheral sensory neuropathy was assessed using Levi
grading.12 To investigate biomarkers and gene expression
signatures related to immune function, image-guided biopsies were carried out at baseline and cycle 4 for all
patients in cohort B.
Outcomes
The primary endpoints were safety and tolerability. Secondary endpoints included the objective RR (ORR; the
proportion of patients achieving a complete or partial
response), the disease control rate (DCR; the proportion of
patients with a complete or partial response or stable disease) and progression-free survival (PFS; time from the date
of inclusion to the date of progression or death whichever
occurred ﬁrst).
Biomarker assessment (cohort B)
Evaluation of CD8þ T cells and programmed cell death
ligand 1 (PD-L1)-positive tumour cells was performed using
Halioseek, a dual-staining immunohistochemistry and digital
quantiﬁcation assay (HalioDx, France) from formalin-ﬁxed
parafﬁn-embedded (FFPE) samples. The immune cells inﬁltration was evaluated using Immunoscore (HalioDx) based
on densities of CD8þ and CD3þ T cells both in the core of
the tumour and in the invasive margin from FFPE samples.
Immune-related gene signatures were analysed on RNA
isolated from FFPE samples using NanoString nCounter
assay (NanoString Technology Inc., USA). Scores for gene
expression were calculated by averaging z-score across a
panel of 770 major immune-related genes (PanCancer
Pathways Panel from NanoString).
Statistics
The sample size was selected to allow assessment of safety
and antitumour activity. In the Bayesian framework, a betabinomial model with a minimally informative prior beta
distribution with parameters equal to 2.6 and 9.6 was chosen
for the RR. Using this approach, the probability of promising
activity was 71% when the observed RR was 31.4%.
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Safety was assessed in all patients who received at least
one dose of the study drugs. Efﬁcacy was assessed in patients who received at least one dose of the study drugs
and who had at least one evaluable postbaseline tumour
assessment. The statistical analyses were mainly descriptive.
Wilson’s 95% conﬁdence intervals (CIs) were calculated for
the ORR and DCR. Time-to-event endpoints and 95% CIs
were estimated using the KaplaneMeier method.
Ethics
The study protocol, participant information and consent
form were reviewed and approved by the ethics committees of participating institutions. The study was conducted
in accordance with the ethical principles of the Declaration
of Helsinki, and all patients provided written informed
consent prior to entering the study.
RESULTS
Between 23 November 2017 and 1 February 2019, a total of
54 patients were recruited for the expansion part of the
study: 37 patients in cohort A and 17 patients in cohort B.
For this analysis, the data cut-off date was 1 August 2019,
at which time 32 patients (86.5%) in cohort A and 16
(94.1%) in cohort B had discontinued study treatments,
with disease progression being the most common reason
(59.5% of patients in cohort A and 64.7% in cohort B).
Baseline characteristics of patients are summarised in
Table 1. Almost all patients had previously received irinotecan (94.4%) and/or 5-ﬂuorouracil (5-FU) [98.1%] and the
majority (55.6%) had previously received bevacizumab. Of
the patients who had previously received oxaliplatin [20
patients (37.0%)], the majority received it in the perioperative setting (19 patients). Of these, its use represented a
protocol deviation in two patients (one in each cohort) who
had progressed during or within 6 months of oxaliplatin
treatment. In addition, one patient in cohort A underwent
hyperthermic intraperitoneal chemotherapy in the metastatic setting.
In cohort A, patients received a median of 12 treatment
cycles (range 1-37 cycles) with a median duration of exposure to FTD/TPI and bevacizumab of 6.2 and 6.1 months,
respectively, and to oxaliplatin of 4.8 months. In cohort B,
patients received a median of eight treatment cycles (range
1-43) with a median duration of exposure to FTD/TPI,
nivolumab and oxaliplatin of 4.1 months.
Safety
All patients reported at least one adverse event (AE) of any
grade. Frequently reported AEs (occurring in 10% of patients) in both cohorts were neutropenia and/or decreased
neutrophil count, thrombocytopenia and/or decreased
platelet count, nausea, vomiting, diarrhoea, fatigue,
asthenia and decreased appetite; additionally, peripheral
sensory neuropathy and paraesthesia were commonly reported (Table 2).
Grade 3 AEs occurred in 29 patients (78.4%) in cohort A
and in 14 patients (82.4%) in cohort B. These events were
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Table 1. Baseline characteristics of patients (N [ 54)
Characteristic
Age, years
Median
Range
Sex, n (%)
Female
Male
ECOG performance status, n (%)
0
1
Primary tumour site, n (%)
Left colon
Right colon
Transverse colon
Othera
Rectum
Disease duration, years
Median
Range
Time from diagnosis to ﬁrst metastasis,
months
Median
Range
Prior number of regimens for advanced
disease
Mean  standard deviation
Prior systemic anticancer agent, n (%)b
Fluorouracil
Capecitabine
Irinotecan
Bevacizumab
Cetuximab
Panitumumab
Oxaliplatin

Cohort A
(n [ 37)

Cohort B
(n [ 17)

64.0
43.0-83.0

64.0
33.0-76.0

17 (46.0)
20 (54.1)

5 (29.4)
12 (70.6)

24 (64.9)
13 (35.1)

9 (52.9)
8 (47.1)

16
10
1
1
9

6
3
0
0
8

(43.2)
(27.0)
(2.7)
(2.7)
(24.3)

(35.3)
(17.7)
(0)
(0)
(47.1)

2.2
0.4-11.5

1.8
0.5-6.5

14.1
1.3-107.8

10.0
0.7-67.3

1.78  1.11

2.35  1.54

36
10
35
21
8
3
14

17
8
16
9
7
3
6

(97.3)
(27.0)
(94.6)
(56.8)
(21.6)
(8.1)
(37.8)

(100)
(47.1)
(94.1)
(52.9)
(41.2)
(17.6)
(35.3)

ECOG, Eastern Cooperative Oncology Group.
a
In one patient the primary tumour site was the caecum.
b
Agents used in >2% of all patients are listed.

considered treatment related in 27 patients (73%) in cohort A; most commonly neutropenia and/or decreased
neutrophil count (38%, n ¼ 14) and hypertension (8.1%,
n ¼ 3) were noted. In cohort B, grade 3 treatment-related
AEs were reported in 11 patients (64.7%); most commonly
neutropenia and/or decreased neutrophil count (47%, n ¼
8), fatigue (23.5%, n ¼ 4), anaemia (11.8%, n ¼ 2) and
thrombocytopenia (11.8%, n ¼ 2) were noted.
Serious AEs occurred in 12 patients (32.4%) in cohort A
[treatment related in 9 (24.3%)] and 9 (52.9%) in cohort B
[treatment-related in 5 (29.4%); Supplementary Table S1,
available at https://doi.org/10.1016/j.esmoop.2021.100270].
Treatment-related AEs led to permanent treatment
discontinuation in six cohort A patients (16.2%; neutropenia
in three patients, and one instance each of thrombocytopenia, abdominal abscess and renal failure) and one cohort
B patient (5.9%; pancreatitis and muscular weakness).
Four patients died during the study; three died because
of disease progression (two in cohort A and one in cohort B)
and one in cohort A died because of pneumonitis which was
deemed to be related to oxaliplatin.
Efﬁcacy
Treatment response data were available for 35 cohort A
patients and 14 cohort B patients (Table 3). Before the ﬁrst
https://doi.org/10.1016/j.esmoop.2021.100270
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Table 2. Treatment-emergent adverse events that occurred in ‡10% of
patients in either cohort (N [ 54)
Adverse eventa

Cohort A (n [ 37)

Cohort B (n [ 17)

Any, n (%) Grade 3, Any, n (%) Grade 3,
n (%)
n (%)
All
Nausea
Diarrhoea
Vomiting
Stomatitis
Abdominal pain
Constipation
Paraesthesia
Peripheral sensory
neuropathy
Neuropathy peripheral
Neurotoxicity
Headache
Dizziness
Dysgeusia
Fatigue
Asthenia
Pyrexia
Neutropenia/decreased
neutrophil count
Thrombocytopenia/
decreased platelet count
Anaemia/decreased
haemoglobin
Weight decreased
Back pain
Arthralgia
Decreased appetite
Epistaxis
Hiccups
Pulmonary embolism
Hypertension
Malignant neoplasm
progression
Insomnia

29
1
1
2
1
0
0
0
1

37
22
14
15
9
7
6
9
14

(100.0)
(59.5)
(37.8)
(40.5)
(24.3)
(18.9)
(16.2)
(24.3)
(37.8)

(78.4)
(2.7)
(2.7)
(5.4)
(2.7)
(0)
(0)
(0)
(2.7)

17
8
10
8
2
3
2
7
4

(100.0)
(47.1)
(58.8)
(47.1)
(11.8)
(17.6)
(11.8)
(41.2)
(23.5)

14
0
2
1
0
0
0
1
0

(82.4)
(0)
(11.8)
(5.9)
(0)
(0)
(0)
(5.9)
(0)

4
0
5
4
3
13
12
8
28

(10.8) 0 (0)
(0)
0 (0)
(13.5) 0 (0)
(10.8) 0 (0)
(8.1)
0 (0)
(35.1) 3 (8.1)
(32.4) 2 (5.4)
(21.6) 0
(75.7) 14 (37.8)

4
2
1
1
2
8
7
3
12

(23.5)
(11.8)
(5.9)
(5.9)
(11.8)
(47.1)
(41.2)
(17.6)
(70.6)

1
0
0
0
0
4
0
0
8

(5.9)
(0)
(0)
(0)
(0)
(23.5)
(0)
(0)
(47.1)

12 (32.4)

1 (2.7)

6 (35.3)

2 (11.8)

10 (27.0)

3 (8.1)

5 (29.4)

3 (17.6)

5
4
4
13
4
1
0
7
4

1
0
0
1
0
0
0
6
4

3
2
0
6
0
2
2
0
3

0
0
0
0
0
0
1
0
1

(13.5)
(10.8)
(10.8)
(35.1)
(10.8)
(2.7)
(0)
(18.9)
(10.8)

4 (10.8)

(2.7)
(0)
(0)
(2.7)
(0)
(0)
(0)
(16.2)
(10.8)

0 (0)

(17.6)
(11.8)
(0)
(35.3)
(0)
(11.8)
(11.8)
(0)
(17.6)

0 (0)

(0)
(0)
(0)
(0)
(0)
(0)
(5.9)
(0)
(5.9)

0 (0)

a

Adverse events were coded using MedDRA 21.0 (MedDRA is registered by IFPMA
on behalf of ICH [International Council for Harmonisation of Technical Requirements
for Pharmaceuticals for Human Use]).

tumour evaluation, two patients in cohort A discontinued
because of AEs, one in cohort B withdrew consent and
another in cohort B died from disease progression; one in
cohort B had a microsatellite-high tumour and was excluded
from the analysis.
The conﬁrmed ORR was 17.1% (n ¼ 6; 95% CI 8.1%32.7%) in cohort A and 7.1% (n ¼ 1; 95% CI 1.3%-31.5%) in
cohort B (Table 3, Figure 1); therefore, the probability of
promising activity was 12% in cohort A and 6% in cohort B.
In cohort A, the DCR was 88.6% (n ¼ 31; 95% CI 74.0%95.5%), and in cohort B it was 71.4% (n ¼ 10; 95% CI 45.4%88.3%). The median PFS was 6.3 (95% CI 5.5-15.6) months in
cohort A and 6.0 (95% CI 2.0-8.0) months in cohort B
(Figure 2).
Biomarker assessment (cohort B)
All patients from cohort B had a biopsy at baseline, and 10
had a biopsy at cycle 4, but samples from only eight and ﬁve
of these, respectively, were of sufﬁcient quality and/or
quantity for analysis.
At baseline, all evaluable patients had PD-L1-negative
tumours (deﬁned as <5% of tumour cells); intratumoural
4

Table 3. Objective response rate and disease control rate in patients with
evaluable treatment response data (N [ 49)

https://doi.org/10.1016/j.esmoop.2021.100270

Best overall response, n (%)
Complete response
Partial response
Stable disease
Progressive disease
Objective response ratea, n (%)
95% CIb
Disease control ratec, n (%)
95% CIb
Progression-free survival, months
Median
95% CId
Overall survival, months
Median
95% CId
Survival probability at 6 months

Cohort A
(n [ 35)

Cohort B
(n [ 14)

1 (2.9)
5 (14.3)
25 (71.4)
4 (11.4)
6 (17.1)
8.1-32.7
31 (88.6)
74.1-95.5

d
1 (7.1)
9 (64.3)
4 (28.6)
1 (7.1)
1.3-31.5
10 (71.4)
45.4-88.3

6.3
5.5-15.6

6.0
2.0-8.0

15.1
10.7-NR
0.886

NR
6.5-NR
0.857

CI, conﬁdence interval; CR, complete response; NR, not yet reached; PR, partial
response; SD, stable disease.
a
Objective response rate ¼ best overall response (CR or PR).
b
95% conﬁdence interval calculated using Wilson’s method.
c
Disease control rate ¼ best overall response (CR, PR or SD).
d
95% conﬁdence interval calculated using the KaplaneMeier method.

CD8þ T-cell density was low in six patients (2-31 cells/mm2)
and high in two patients (57-132 cells/mm2; Supplementary
Figure S2, available at https://doi.org/10.1016/j.esmoop.
2021.100270). On treatment, one patient showed a positive conversion of PD-L1 expression to above the 5%
threshold, which was associated with a clinical beneﬁt (i.e.
disease stabilisation for >8 months). PD-L1 conversion was
also associated with enhanced inﬁltration of CD8þ T cells
(from 14 to 80 cells/mm2), upregulation of genes related to
inﬂammatory response, T-cell activation and enriched
interferon-gamma and tumour inﬂammation signature
(Supplementary Figure S2, available at https://doi.org/10.
1016/j.esmoop.2021.100270). Detailed heat maps are presented in Supplementary Figures S3-S6, available at https://
doi.org/10.1016/j.esmoop.2021.100270.
DISCUSSION
The results of this study show that the FTD/TPI plus oxaliplatin in combination with bevacizumab or nivolumab had a
manageable safety proﬁle in patients with mCRC previously
treated with at least one line of standard chemotherapy,
excluding oxaliplatin.
These safety results were in line with those from the doseescalation part of this study,11 where grade 3 AEs were
primarily haematological and manageable with basic supportive care and treatment delays, reduction or interruptions. Two other phase I, dose-escalation studies
evaluated the re-introduction of oxaliplatin, given in combination with FTD/TPI, in patients with refractory mCRC.13,14
In each study, 12 patients were administered FTD/TPI on the
same schedule and at the same dose as in this study, and
neutropenia was the most common grade 3 AE.
The addition of bevacizumab or nivolumab did not
appear to markedly increase the toxicity of combination
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Figure 1. Relative change from baseline in the target lesion size according to
best overall response for evaluable patients in (A) cohort A and (B) cohort B.
Cohort B includes one patient who was not included in the ﬁnal efﬁcacy
analysis (this patient had high levels of microsatellite instability).

Figure 2. KaplaneMeier plots of progression-free survival for (A) cohort A and
(B) cohort B.

therapy. The type and incidence of AEs observed with the
FTD/TPI plus oxaliplatin and bevacizumab or nivolumab
combination were consistent with those of the individual
drugs reported in similar patient populations.15-17 In both
cohorts, common AEs included neutropenia and/or
decreased neutrophil count, thrombocytopenia and/or
decreased platelet count, nausea, vomiting, diarrhoea, fatigue, asthenia and decreased appetite. Additional common
AEs were peripheral sensory neuropathy in cohort A, and
paraesthesia in cohort B. Of note, one patient in cohort A
had grade 3 prolonged activated partial thromboplastin
time, considered to be related to FTD/TPI, suggesting that
bleeding parameters should be carefully monitored in patients also receiving bevacizumab.
In this study, antitumour activity was observed following
treatment with FTD/TPI plus oxaliplatin and bevacizumab
(ORR 17.1%). Treatment was terminated early in the cohort
receiving FTD/TPI plus oxaliplatin and nivolumab due to
low RR (<10%). However, the median PFS was similar in
the two cohorts (6.3 months in cohort A and 6.0 months in
cohort B).

In a randomised, phase III study conducted in 829 patients with mCRC who had been previously treated with a
ﬂuoropyrimidine and irinotecan, the combination of FOLFOX plus bevacizumab was associated with a PFS of 7.3
months and an ORR of 22.7%.18 However, in that study,
patients received bevacizumab 10 mg/kg and all patients
were bevacizumab treatment naïve at baseline. In cohort A
of our study, patients received bevacizumab 5 mg/kg, and
>50% had previously received bevacizumab treatment,
while 37.8% had previously received oxaliplatin in the
adjuvant/neoadjuvant setting. Thus it is difﬁcult to
compare the results of these two studies. In another
randomised, phase III study that was conducted in 185
patients with mCRC who had received ﬁrst-line therapy
with a ﬂuoropyrimidine and bevacizumab, FOLFOX or
FOLFIRI plus bevacizumab were associated with a median
PFS of 6.8 months and an RR of 21%.19 There was no
signiﬁcant difference between FOLFOX and FOLFIRI in
terms of PFS (P ¼ 0.470).19 In a further study in which 409
patients with mCRC received bevacizumab plus 5-FU or
capecitabine and irinotecan or oxaliplatin after progressing

Volume 6

-

Issue 5

-

2021

https://doi.org/10.1016/j.esmoop.2021.100270

5

ESMO Open
on bevacizumab-based ﬁrst-line therapy, median PFS was
5.7 months and the RR was <6%.20
The RR in cohort B of the following study was modest
with only one response observed among the 14 evaluable
patients treated in stage 1 of the Bayesian three-stage
design and the recruitment was halted in the cohort.
These results were in line with those of previous studies
conducted in pretreated patients with MSS mCRC, in which
immune checkpoint inhibitors as monotherapy or in combination21,22 failed to demonstrate efﬁcacy with low RR and
poor PFS. A phase II study of FTD/TPI plus nivolumab
recently published23 failed also to demonstrate clinical
beneﬁt in patients with refractory MSS mCRC. However, it
should be noted that the patients in cohort B of the current
study were more heavily pretreated than those in cohort A.
The mean number of prior regimens for advanced disease
was 1.78  1.11 for cohort A and 2.35  1.54 for cohort B
(Table 1). As the PFS was similar in both cohorts, it is
possible that adding nivolumab to standard chemotherapy
may be of beneﬁt in earlier stages of treatment. Our
available biomarker data were not sufﬁcient to analyse a
correlation between immunosuppressive pathways within
the tumour microenvironment and clinical response. In one
patient, PD-L1 conversion was observed upon treatment;
although this was associated with stable disease for 8
months, it was not sufﬁcient to induce a clinical response.
As reported in multiple immuno-oncology trials with pembrolizumab, the presence of an inﬂamed tumour and an
adaptive immune response is not sufﬁcient for clinical
beneﬁt from PD-1 blockade, likely due to the presence of
multiple immunosuppressive pathways.24
This study had a number of limitations. Evaluation
of antitumour activity was based on the investigator’s
assessment, rather than by centralised review. Furthermore,
as would be expected for a phase I study, the number of
patients evaluated was small.
In conclusion, this study showed that FTD/TPI plus oxaliplatin and either bevacizumab or nivolumab had an
acceptable safety proﬁle in previously treated patients with
mCRC. In addition, the FTD/TPI plus oxaliplatin plus bevacizumab combination demonstrated encouraging antitumour activity. Although the RR with FTD/TPI, oxaliplatin
and nivolumab was modest, the survival data were promising in these patients with poor prognosis.
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