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Background: Anti-programmed cell death protein 1 (PD1)/programmed death-ligand 1 (PD-L1) agents have only
moderate antitumor activity in some advanced solid tumors (AST), including breast cancer (BC), prostate cancer
(PC), cervical cancer (CC), and head and neck cancer (HNC). Combining anti-PD-L1 with anti-cytotoxic T-lymphocyte-
associated protein (CTLA) and chemotherapy may significantly improve efficacy.
Patients and methods: MOVIE is a multicohort phase I/II study examining the combination of anti-PD-L1 durvalumab
(Durv; 1500 mg IV Q4W) plus anti-CTLA tremelimumab (Trem; 75 mg IV Q4W) with metronomic vinorelbine (MVino; 20-
40 mg orally daily) in various AST resistant to conventional therapies. The primary objective of the phase I part was to
determine the maximum tolerated dose (MTD) and recommended dose for phase II (RP2D).
Results: Among the 14 patients enrolled during phase I, including 13 women and 1 man, 9 had BC, 1 PC, 2 CC, and 2
miscellaneous cancers with high mutational loads. Median age was 53 years. A total of 12 patients were assessable for
the dose-escalation part in which only one dose-limiting toxicity (DLT) was observed [one neutropenia without fever,
grade (G) 4]. Two (14.3%), four (28.6%), and four (28.6%) patients had G �3 adverse events (AEs) related to MVino,
Durv, and Trem, respectively. Treatment-related events included mostly clinical AEs with asthenia (eight G2; three
G3), colitis (one G2, one G3), diarrhea (one G3), nausea (two G2), dry skin (two G2), maculopapular rash (one G3),
and hyperthyroidism (three G2). No toxic death was reported. Preliminary data showed one patient (CC) who
presented a complete response and four patients with stable disease (SD).
Conclusions: MTD was not reached and dose level 2 (MVino 40 mg, Durv 1500 mg, Trem 75 mg) was selected as RP2D.
The safety profile of the combination was manageable and consistent with previous reports of Trem þ Durv or MVino.
Phase II is currently ongoing in BC, PC, CC, HNC, and miscellaneous cohorts.
Key words: advanced solid tumors (AST), metronomic vinorelbine (MVino), immunotherapy, durvalumab (Durv),
tremelimumab (Trem)
INTRODUCTION

Monoclonal antibody-based immune checkpoint blockade
therapies have become a powerful clinical strategy for
treating many types of cancer.1 The most well-studied
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checkpoint inhibitors aim programmed cell death protein
1 (PD-1), programmed death-ligand 1 (PD-L1), and cytotoxic
T-lymphocyte-associated protein 4 (CTLA-4). The binding of
PD-L1 to PD-1 or to the cluster of differentiation 80 (CD80)
on activated T cells delivers an inhibitory signal to the T
cells, preventing them from killing target tumor cells, and
protecting the tumor from immune elimination.2-4 There-
fore, an anti-PD-L1 antibody enhances antitumor immune
responses. As to CTLA-4, it delivers a negative regulatory
signal to T cells upon binding of CD80 or CD86 ligands on
antigen-presenting cells.5 Thus, blockade of CTLA-4 binding
to CD80/86 results in markedly enhanced T-cell activation
and leads to an increased activation of the immune system
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in patients with cancer. Therapeutic targeting of PD-1/PD-L1
and CTLA-4 was primarily validated in patients with
advanced-stage melanoma,6 non-small-cell lung cancer
(NSCLC),7 and renal cell carcinomas,8,9 and is now either
part of the standard of care or under investigation in a wide
range of cancers.10-13

If the use of immune checkpoint regulators is a promising
approach, the majority of advanced solid tumors (AST) will
not respond to it or ultimately relapse after treatment.
There is, therefore, an unmet medical need for patients
suffering from AST to increase their sensitivity to immu-
notherapy and improve outcome using innovative methods.
Interestingly, the efficacy of immunotherapy may be
strongly enhanced when different strategies are combined
and distinct targets, modulated.14,15 Indeed, if CTLA-4 and
PD-1 pathways have similar negative effects on T-cell ac-
tivity, they are not redundant, suggesting that dual targeting
of these pathways may have additive or synergistic activ-
ity.16 When the MOVIE study was designed, the combina-
tion of anti-PD-L1 durvalumab (Durv) and anti-CTLA-4
tremelimumab (Trem) was thought to improve efficacy of
therapy in difficult-to-treat AST populations, at the expense
of an additional but manageable toxicity.

At the time, combination therapy strategies with chemo-
therapy were also being explored to possibly ameliorate the
efficacy of immunotherapies.17 Due to its excellent tolerance
and favorable toxicity profile, metronomic chemotherapy
(MC), corresponding to the minimum effective doses of
chemotherapy given on a continuous schedule, was believed
to be amore attractive partner to anti-CTLA-4 plus anti-PD-1/
PD-L1 combination immunotherapy than conventionally
dosed chemotherapy. Moreover, MC was also estimated to
be capable of enhancing the efficacy of immunotherapies as
previous data outlined its immunostimulatory potential.18

Several chemotherapeutic agents have been investigated
using metronomic schedules in solid tumors,18 among which
vinorelbine (Vino), a vinca alkaloid inhibits microtubule
polymerization during mitosis and thus prevents cell prolif-
eration.19,20 Vino is approved in Europe for treating NSCLC
and metastatic breast cancer (BC), but is commonly used out
of its marketed authorization in several solid tumors such as
prostate cancer (PC), as well as other AST, with demonstrated
safety and activity in relapsed and/or refractory disease.18,21

Incidentally, vinorelbine is also reported to have pro-immune
properties at low dose.20

With therapeutic options being limited for patients
with AST resistant to conventional treatments, in-
vestigators of the MOVIE study hypothesized that MVino,
the toxicity of which is relatively low, would potentiate
the efficacy of Durv þ Trem combination immunotherapy
in patients with AST including BC, PC, cervical cancer (CC),
and head and neck cancer (HNC), in which immune
checkpoint inhibitors have only moderate or no single-
agent antitumor activity. In addition, this combination
could also boost the already documented efficacy of
single-agent immunotherapy in miscellaneous malig-
nancies with high mutational load and/or microsatellite
instability (MSI)-high.
2 https://doi.org/10.1016/j.esmoop.2022.100646
PATIENTS AND METHODS

Study design

The MOVIE trial was a national, multicenter, multicohort,
open-label, non-randomized and non-comparative phase I/II
study that aimed to assess the antitumor activity and safety
of metronomic vinorelbine (MVino) plus anti-PDL-1 (Durv)/
anti-CTLA-4 (Trem) immunotherapy in patients with AST
resistant to conventional therapies. The study protocol was
approved by the French Ethical Committee CPP Sud-Médi-
terranée I and by the French regulatory authorities. Patients
had to confirm their consent in writing before starting the
study and before any study-related procedures. The study
was sponsored by Unicancer and conducted in the rigorous
standards set out in the Good Clinical Practice guidelines
and in accordance with the principles in the Declaration of
Helsinki. It is registered at ClinicalTrials.gov (identifier:
NCT03518606). MOVIE phase I was conducted from 18 July
2018 to 15 May 2019.

The MOVIE study uses a 3 þ 3 dose-escalation design for
the phase I part to determine the maximum tolerated dose
(MTD) and the recommended dose for phase II (RP2D) of
MVino associated with Durv þ Trem combination immu-
notherapy (Figure 1). Determination of the MTD was based
on the occurrence of dose-limiting toxicity (DLT). A DLT was
defined as any grade (G) �3 toxicity, related to MVino and/
or Durv and/or Trem, occurring during treatment cycle 1
(first 28 days of treatment). Adverse events (AEs) clearly
and directly related to the primary disease or to another
etiology were excluded from this definition. MTD was the
lowest dose level at which �33% of patients experienced
DLT. RP2D was the dose level just below the MTD or, in case
MTD was not reached, the Data Safety Managing Board set
up to evaluate phase I was to review the data collected and
decide whether the highest dose level used in the study was
RP2D. A fixed dosing approach of immunotherapy was
preferred by the prescribing community due to ease of use
and reduced dosing errors.
Treatment procedures and dose escalation

During the MOVIE study, patients received 1500 mg Durv
plus 75 mg Trem at day 1 of a 4-week cycle (28 days) via
intravenous infusion (Q4W). Trem was administered for the
first four cycles. MVino was administered orally three times
a week (on days 1, 3, and 5) of every week (3QW). As the
use of MVino in combination at its standard dose of 50 mg
3QW was associated with significant toxicity concerns
following the CHEOPS trial results, the starting dose of
MVino in the MOVIE study was set at 30 mg 3QW (dose
level 1).22,23 The next dose level was 40 mg 3QW (dose level
2). Decrease to dose level 1 (MVino 20 mg 3QW) was
planned if needed. MVino was administered just before
starting immunotherapy infusion. Trem was given in a 1-h
infusion, and then 1 h after the end of Trem infusion,
Durv was administered in a 1-h infusion. Patients were
treated until progression of their disease (PD), unacceptable
toxicity, intercurrent conditions that preclude continuation
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Dose 1
3 patients

0 DLT

Dose Level 1
mVino 30 mg 3QW
Durv 1500 mg Q4W
Trem 75 mg Q4W

Dose 2
6 patients

0 DLT

Dose Level 2
mVino 40 mg 3QW 
Durv 1500 mg Q4W
Trem 75 mg Q4W

Extension dose 2
6 patients

1 DLT

Figure 1. Summary of the dose-escalation part. Representation of the dose-escalation part of the MOVIE study. Starting dose of MVino was 30 mg 3QW (dose level
1). The next dose level was 40 mg 3QW (dose level 2). Three patients were initially included at each dose level. In the absence of DLTs, dose level 2 was opened for
inclusion and then extended to include a total of nine assessable patients.
DLT, dose-limiting toxicity.
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of treatment, or patient refusal. Three patients were initially
included at each dose level. In the absence of DLTs, the next
level was open for inclusion. In case of one DLT, three
additional patients were included for a maximum of six
patients in any dose level. If no other DLT was described,
the next level was open for inclusion.

Study objectives

The primary objective of the phase I part of the study was
to determine MTD and RP2D. Secondary objectives included
safety profile; clinical benefit rate (CBR), defined as the rate
of patients who had a complete response (CR), partial
response (PR), or stable disease (SD) for at least 24 weeks as
best response according to Response Evaluation Criteria In
Solid Tumors (RECIST) v1.1; objective response rate (ORR),
defined as the percentage of patients in each cohort with a
CR or PR as best response measured at the disease
assessment after initiation of treatment; and duration of
overall response (DoR), defined as the time periods from
documented tumor response (CR/PR) to PD.

Participants

The study population consisted of men and women � 18
years old with histologically confirmed locally AST, resistant
to conventional therapies and candidate to experimental
therapy, from the following primary tumors: BC, PC, CC,
HNC, and miscellaneous malignancies with high mutational
load (defined by a local molecular tumor board after next-
generation sequencing or whole-genome sequencing ana-
lyses), and/or MSI-high or mismatch repair deficient (as
determined by locally carried out PCR and immunohisto-
chemistry test). Eligible patients were required to have an
Eastern Cooperative Oncology Group (ECOG) performance
status � 1 and a measurable disease according to RECIST
v1.1. Inclusion/exclusion criteria are detailed in the
Supplementary Table S1, available at https://doi.org/10.
1016/j.esmoop.2022.100646.

Safety assessments

The incidence of AEs and DLTs was reported and graded
according to the National Cancer Institute Common Toxicity
Criteria for Adverse Events (NCI CTCAE) v.5.0. Assessments
of all AEs, drug-related and non-drug-related, were moni-
tored during treatment for 30 days after discontinuation of
Volume 7 - Issue 6 - 2022
treatment or until an ongoing AE was resolved or deemed
to continue indefinitely.

Vinorelbine pharmacokinetics

MVino plasma concentrations were monitored in a longi-
tudinal manner. Blood samples for pharmacokinetic (PK)
evaluation were collected for their trough (T0) and peak
(Cmax; T2H) serum concentration levels on day 15 of cycle
1, and day 1 of cycles 2 and 3. The samples were next
centrifuged and the plasma stored at �80�C until analysis.
Plasma concentration of vinorelbine were quantified after
simple precipitation using a fully validated liquid
chromatography-tandem mass spectroscopy method (Xevo
TQD, Waters, France) with a limit of quantitation of 0.1 ng/
ml and a 15% precision. Because no pop-PK models was
available with plasma MVino, it was not possible to derive
individual parameters from the PK samples.

Statistical analysis

The global intent-to-treat (ITT) population included all
enrolled patients. Patients and disease baseline character-
istics were described on the global ITT population. The date
of inclusion served as the reference for calculation of dura-
tions unless otherwise indicated. The full analysis set popu-
lation consisted of all patients of the global population
having received at least one cycle of study treatment or
discontinued the treatment before the end of the first cycle
for progression or toxicity (treatment failures) and with no
major protocol violation that could have biased primary
endpoint evaluation (e.g. wrong pathology). The safety
population consisted of all patients who received at least one
dose of study drug and was used for safety analyses. The DLT
population included all patients of the safety population who
had been observed for a full phase I duration period (4 weeks
from the study treatment initiation), or having experienced a
DLT. Patients who did not receive at least 80% of prescribed
doses [unless treatment(s) was stopped for a DLT], did not
undergo a DLT assessment at the end of phase I duration
period, or definitely discontinued during this period for
reasons other than DLTwere not assessable for DLT and were
therefore replaced. CBR and ORR were presented with the
associated 95% confidence intervals (CIs). DoRwas estimated
using the KaplaneMeier method and described in terms of
median with the associated 95% CI.
https://doi.org/10.1016/j.esmoop.2022.100646 3
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Table 1. Patients’ demographic and clinical characteristics

Total patients included in the phase I part of the study N [ 14 (100%)

Disease type
Dose level 1
Breast cancer 2 (14.3%)
Triple-negative breast cancer 2 (100.0%)
Hormone receptor 0 (0.0%)

Cervical cancer 1 (7.1%)
Miscellaneous cancers with high mutational loads 1 (7.1%)

Dose level 2
Breast cancer 7 (50.0%)
Triple-negative breast cancer 5 (71.4%)
Hormone receptor 2 (28.6%)

Cervical cancer 1 (7.1%)
Prostate cancer 1 (7.1%)
Miscellaneous cancers with high mutational loads 1 (7.1%)

Age at study enrollment (years)
Median (min; max) 53 (32; 79)

Sex
Male 1 (7.1%)
Female 13 (92.9%)

ECOG-PS at baseline
Missing data 1 (7.1%)
0 7 (53.8%)
1 6 (46.2%)

Previous cancer therapies
Autograft 1 (7.1%)
Chemotherapy 14 (100.0%)
Hormonotherapy 3 (21.4%)
NSAIDs 1 (7.1%)
Radiotherapy 10 (71.4%)
Surgery 10 (71.4%)
Targeted therapy 7 (50.0%)

Disease status at inclusion
Metastatic 13 (92.9%)
Locally advanced 1 (7.1%)
Number of metastatic sites
� 3 10 (76.9%)
> 3 3 (23.1%)

Type of metastasis
Liver 3 (23.1%)
Bone 6 (46.2%)
Pleural 1 (7.7%)
Lung 2 (15.4%)
Breast 2 (15.4%)
Lymphatic system 9 (69.2%)
Skin 5 (38.5%)
Uterus 1 (7.7%)
Other 1 (7.7%)
Breast cancer 1 (100.0%)

ECOG-PS, Eastern Cooperative Oncology Group-performance status; NSAIDs,
nonsteroidal anti-inflammatory drugs.

ESMO Open C. Vicier et al.
RESULTS

Patients’ characteristics

Between July 2018 and May 2019, 14 patients were
screened, included, and started on treatment in the dose-
escalation part of the MOVIE study. Repartition per
cohort and main patient characteristics are described in
Table 1: nine patients (64.3%) had BC, one patient (7.1%)
had PC, two patients (14.3%) had CC, and two patients
(14.3%) had miscellaneous cancers with high mutational
loads. Median age at study entry was 53 years (range 32-79
years). Out of 14, 13 patients were women. ECOG-PS was
0 for seven patients and 1 for six patients (one missing
data). At inclusion, 13 patients had advanced metastatic
4 https://doi.org/10.1016/j.esmoop.2022.100646
disease and 1 patient with BC had a locally advanced dis-
ease. All had received prior anticancer therapy and BC pa-
tients were treated with a maximum of two lines of
chemotherapy in metastatic settings.

Dose escalation and RP2D

Out of the 14 patients enrolled, 12 were assessable for the
dose-escalation part of the study: three patients at dose
level 1 and nine at dose level 2 (Figure 1). Two patients
were not assessable because they did not receive at least
80% of the intended dose of MVino on the first 28 days of
treatment (compliance to treatment during DLT evaluation
period is detailed in Supplementary Table S2, available
at https://doi.org/10.1016/j.esmoop.2022.100646). Among
the three assessable patients included at dose level 1
(MVino 30 mg 3QW, Durv 1500 mg Q4W, Trem 75 mg Q4W),
none experienced a DLT. Dose escalation thus proceeded to
dose level 2 (MVino 40 mg 3QW, Durv 1500 mg Q4W, Trem
75 mg Q4W) at which none of the initial three assessable
patients experienced DLT. The cohort was therefore
expanded and six additional patients were enrolled at dose
level 2 in order to confirm the RP2D on nine assessable
patients. Among this extended cohort, only one patient
experienced a DLT: a 70-year-old female with a history of
metastatic BC developed a G4 neutropenia without fever
related to vinorelbine. MTD was not reached and dose level
2 was selected as the recommended regimen used during
phase II (RP2D) of the MOVIE study.

Safety and tolerability

The 14 included patients were all assessable for the safety
analyses. As shown in Supplementary Table S3, available at
https://doi.org/10.1016/j.esmoop.2022.100646, they all
(100.0%) experienced at least one AE and nine patients
(64.3%) presented at least one serious AE (SAE). One pa-
tient (7.1%) presented at least one SAE related to vinor-
elbine, three (21.4%) to Durv, and three (21.4%) to Trem.
Two (14.3%), four (28.6%), and four (28.6%) patients
treated at dose level 2 had G�3 AEs related to MVino, Durv,
and Trem, respectively. Treatment-related events included
clinical AEs (Table 2): asthenia (eight G2; three G3), colitis
(one G2, one G3), diarrhea (one G3), nausea (two G2), dry
skin (two G2), maculopapular rash (one G3), and hyper-
thyroidism (three G2) (Table 2). Biological AEs were also
observed with neutropenia (one G4), anemia (three G2),
gamma glutamyl transferase (GGT) increase (three G3), and
alkaline phosphatase (ALP) increase (three G2). A total of 22
AEs led to treatment modifications during MOVIE phase I,
of which 16 were treatment-related AEs. No toxic death was
reported. The safety profile of the combination was
consistent with previous reports of study immunotherapy
combination or vinorelbine administered on a metronomic
schedule.

Efficacy

At MOVIE phase I data cut-off (DCO) date (15 May 2019),
the four patients included at dose level 1 had disease
Volume 7 - Issue 6 - 2022

https://doi.org/10.1016/j.esmoop.2022.100646
https://doi.org/10.1016/j.esmoop.2022.100646
https://doi.org/10.1016/j.esmoop.2022.100646
https://doi.org/10.1016/j.esmoop.2022.100646
https://doi.org/10.1016/j.esmoop.2022.100646
https://doi.org/10.1016/j.esmoop.2022.100646
https://doi.org/10.1016/j.esmoop.2022.100646
https://doi.org/10.1016/j.esmoop.2022.100646
https://doi.org/10.1016/j.esmoop.2022.100646
https://doi.org/10.1016/j.esmoop.2022.100646
https://doi.org/10.1016/j.esmoop.2022.100646


Table 2. Treatment-related AEs during MOVIE phase I

Preferred term Dose level 1 (N [ 4) Dose level 2 (N [ 10) Overall (N [ 14)

Grade 2 Grade 2 Grade 3 Grade 4 Grade 2 Grade 3 Grade 4

Anemia 3 (30.0%) 3 (21.4%)
Asthenia 8 (80.0%) 3 (30.0%) 8 (57.1%) 3 (21.4%)
ALP increase 3 (30.0%) 3 (21.4%)
Colitis 1 (10.0%) 1 (10.0%) 1 (7.1%) 1 (7.1%)
Constipation 1 (25.0%) 1 (7.1%)
Decreased appetite 1 (10.0%) 1 (7.1%)
Dermatitis exfoliative 1 (10.0%) 1 (7.1%)
Diarrhea 1 (10.0%) 1 (7.1%)
Dry skin 2 (20.0%) 2 (14.3%)
GGT increase 3 (30.0%) 3 (21.4%)
Hyperthyroidism 3 (30.0%) 3 (21.4%)
Hypothyroidism 1 (25.0%) 1 (1.7%)
Lymphocyte count increase 1 (10.0%) 1 (7.1%)
Musculoskeletal pain 1 (10.0%) 1 (7.1%)
Nausea 2 (20.0%) 2 (14.3%)
Neutropenia 1 (10.0%) 1 (7.1%)
Pruritus 2 (20.0%) 2 (14%)
Rash maculopapular 1 (10.0%) 1 (7.1%)

AE, adverse event; ALP, alkaline phosphatase; GGT, g-glutamyltransferase.
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progression at their first evaluation. Among the patients
included at dose level 2, five patients with BC had PD, four
patients (n ¼ 2 BC, n ¼ 1 PC, and n ¼ 1 miscellaneous) had
SD, and one patient with CC had a CR. This led to an overall
ORR of 7.0% as one patient achieved a CR as the best
response at disease assessment after initiation. Duration of
response at DCO for this patient was 78 days. At the time of
the analysis, among the four patients who had a best
response of SD, three had <16 weeks of follow-up and were
thus not assessable for the CBR, and one had progressed
within 24 weeks after inclusion (Table 3). Figure 2 shows
each patient’s response to treatment over time and
Supplementary Figure S1, available at https://doi.org/10.
1016/j.esmoop.2022.100646, indicates tumor response
from baseline in each patient.

Pharmacokinetics

PK investigation was carried out in the patients enrolled
during the MOVIE study. Eight patients were fully moni-
tored over cycles 1-3, and the trough (Cmin) and maximum
concentrations (Cmax) of vinorelbine were assessed in
60 samples. PK results are reported in Supplementary
Figure S2, available at https://doi.org/10.1016/j.esmoop.
2022.100646. A huge inter-patient variability was
Table 3. Treatment antitumor activity

Best response overall Total patients included

Dose level 1 Dose level 2 Overall

Complete response 1 1
Stable disease 4 4
Progressive disease 4 5 9
Objective response rate (%)a 0.0 10.0 7.0

a Objective response rate (%): percentage of patients with complete or partial
response as the best response at disease assessment after initiation of treatment
according to RECIST v1.1.
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observed on both Cmin and Cmax values, with a coefficient
of variation ranging from 45% to 127%. At dose level 1
(MVino 30 mg), concentrations ranged from <0.1 (below
the limit of quantification) to 1.12 ng/ml and from 1.8 to
10.8 ng/ml for Cmin and Cmax, respectively. At dose level 2
(MVino 40 mg; RP2D), Cmin ranged from 0.1 to 0.86 ng/ml,
and Cmax from 2.7 to 54.7 ng/ml.

DISCUSSION

The MOVIE study established the feasibility of combining
oral MVino at 40 mg thrice a week with monthly i.v. Durv at
1500 mg and Trem at 75 mg, each immunotherapy dose
being the single agent recommended dose. Tolerance profile
included AEs expected to occur with PD-L1 and CTLA-4 in-
hibitors, such as colitis, diarrhea, maculopapular rash, and
hyperthyroidism. All these AEs had been previously associ-
ated with combination immunotherapies.24 Hematological
toxicities were more likely vinorelbine-related and only one
G4 neutropenia without fever was reported. Overall, the
combination was well tolerated, with a lower rate of colitis
and diarrhea than in other trials.25 Half of the patients
included at dose level 2 achieved disease control (one CR
and four SDs). In view of the preliminary efficacy results and
reassuring toxicity profile, dose level 2 was adopted for the
phase II part of the study.

When this study was designed, a phase Ib study (102
patients) enrolling advanced squamous or non-squamous
NSCLCs had demonstrated a manageable tolerability pro-
file with antitumor activity of Durv þ Trem immunother-
apies in both PD-L1-positive and PD-L1-negative patients.26

More recently, the MYSTIC trial evidenced that first-line
treatment with Durv was associated with greater overall
survival (OS) compared to patients treated with chemo-
therapy alone, whereas Durv þ Trem did not significantly
improve OS or progression-free survival compared with
chemotherapy in NSCLCs.27 Durv and a Durv þ Trem
https://doi.org/10.1016/j.esmoop.2022.100646 5
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Figure 2. Swimmer plot. Each bar represents one subject from their inclusion until phase I data cut-off (15 May 2019). In total, 14 patients were included in the phase
I MOVIE study. Patients M02002, M13001, M02001, and M13002 received dose level 1 (MVino 30 mg 3QW, Durv 1500 mg Q4W, Trem 75 mg Q4W). The other 10
patients received dose level 2 (MVino 40 mg 3QW, Durv 1500 mg Q4W, Trem 75 mg Q4W). Patients M07001 and M13002 were not assessable for DLT due to
temporary treatment withdrawal for AE, and definite treatment stop for progression (cycle 1). One DLT was recorded (M02005).
AE, adverse event; DLT, dose-limiting toxicity.
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combination also failed to show an OS improvement over
standard of care in treatment-naïve bladder cancer patients
with high PD-L1 expression (DANUBE trial).28

On another hand, a phase I/II study evaluated the effi-
cacy and safety of Durv monotherapy and different Durv þ
Trem combinations and demonstrated that all tested
regimen were tolerable and clinically active for patients
with unresectable hepatocellular carcinoma (HCC). In this
study, the combination regimen, featuring Single Trem-
elimumab Regular Interval Durvalumab (STRIDE) and
comprising a single priming dose of Trem 300 mg added to
Durv 1500 mg followed by Durv 1500 mg Q4W, displayed
the best benefit-risk profile.29 Following these findings, the
phase III HIMALAYA trial’s (NCT03298451) early results
further showed a statistically significant and clinically
meaningful OS benefit versus sorafenib in patients with no
prior systemic therapy for HCC when treated with the
STRIDE regimen.30 Given the expectation of similar PK
exposure and variability, it was deemed feasible to use fixed
dosing regimens of immunotherapy in the MOVIE study,
and this approach was preferred by the prescribing com-
munity, due to ease of use and reduced dosing errors.
However, despite these recent promising results combining
Durv þ Trem, most benefits in terms of survival regarding
the use of dual immune check-point inhibitors were ob-
tained with ipilimumab plus nivolumab.9,16,31-35 Therefore,
we cannot exclude that another combination of immuno-
therapies could improve the outcome and further research
is required to evaluate new doses and regimen to develop
the optimal therapeutic combination.
6 https://doi.org/10.1016/j.esmoop.2022.100646
To guide therapeutic adjustments, PK parameters were
assessed. Unlike previous works, vinorelbine concentration
was described in the plasma of MOVIE patients, eight of
whom were monitored during three cycles, rather than in
whole-blood. To be able to compare our data, we divided
reported whole-blood values by 1.9 in order to take into
account the usual blood-to-plasma ratio.36 Our results were
similar to the corrected values described by Briasoulis et al.23

Also in line with previous observations, the monitoring of
vinorelbine concentrations in the MOVIE cohort was char-
acterized by high inter- and intra-patient variability.36 How-
ever, this variability was extremely important in our study
with a 50%-100% range depending on time points, and
outlier patients detected with extremely high and low con-
centrations extending from 0.1 to 1.12 ng/ml and 1.8 to 10.8
at MVino 30 mg and MVino 40 mg, respectively. Among the
60 analyzed samples, 7 exhibited values below the limit of
quantification (<0.1 ng/ml) suggesting that exposure levels
were too low to exert any anti-proliferative efficacy.The wide
distribution of MVino plasma concentrations could be
explained by several reasons such as co-morbidities, poly-
pharmacy, or poor adherence. The possibility that it may be
related to the methods used in drug pharmaceutical formu-
lation needs to be further investigated as such variability has
been particularly noted when vinorelbine was administered
orally.37 From a clinical standpoint, the high variability of
MVino represents an important challenge since it could affect
patients’ outcome and safety. These results highlight the
importance to implement therapeutic drug monitoring when
administrating vinorelbine as a metronomic regimen.
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At the time of this analysis, out of 14 patients, 9 pre-
sented BC, and there was 1 success (one CR), 6 failures (five
PD and one SD < 24 weeks), and 3 not yet assessable for
CBR (<16 weeks of follow-up) leading to an ORR of only 7%.
In a population mostly made of heavily pre-treated BC pa-
tients who received no less than two lines of chemotherapy
in the metastatic settings, the dual immunotherapy agents
associated with MC seem to display a modest activity. This
lack of efficacy is comparable to previous reports showing
limited benefits in heavily pre-treated BC patients.38,39

However, results are still very early and the efficacy of the
treatment will further be confirmed in the currently
ongoing phase II. As we anticipated differences in antitumor
activity and prolonged survival according to cancer types,
the phase II of the study was divided into distinct cohorts
thought to benefit from the treatment combination pro-
posed in MOVIE. Namely, BC and PC, not genuinely sensitive
to single-agent monotherapies; CC and HNC, which dis-
played significant but partial efficacy to checkpoint in-
hibitors; and miscellaneous tumors with high mutational
load and/or MSI-high, sensitive to immunotherapies but in
which efficacy could be potentially increased by a combi-
nation regimen. Despite the breakthrough in clinical treat-
ment, the success of immune checkpoint blockade
monotherapies is limited to clinical responses and modest
better survival depending on patients and cancers.
Combining immune checkpoint inhibitors with anticancer
drugs could generate durable effects in patients who do not
respond or respond weakly to single-agent immunother-
apies and improve the benefits observed in those who
respond.

Nowadays, combination of therapy strategies with
chemotherapy is also being explored to possibly improve
the efficacy of immunotherapies.17 At a time, conventional
chemotherapy was administered in high doses followed by
a treatment-free period allowing patients to recover. This
MTD approach has proven effective. Nevertheless,
treatment-free periods may allow the development of
resistance and ultimately disease progression. MC relies on
frequent administration of low doses of chemotherapy, and
coincidentally, although its administration is supposed to
primarily target tumor angiogenesis, immunomodulation
also occurs, shifting the immunological balance from
immunosuppression to immunostimulation through various
mechanisms.18 Thus, MC presents a high potential for
synergism with immunotherapies, including anti-CTLA-4 and
anti-PD-1/PD-L1 monoclonal antibody-based immune
checkpoint blockade strategies.40 In addition, MVino has
recently proven to reduce tumor vascularization and reduce
interleukin-2 levels in mice model, suggesting that MVino
could have a variety of immunomodulating features.41

Nonetheless, considering the erratic vinorelbine concen-
trations measured in MOVIE patients, the actual impact of
MVino on tumor microenvironment and tumor immunity
and its capacity to boost the efficacy of immune checkpoint
inhibitors are currently unpredictable and may probably
vary from one patient to another depending on exposure
levels. Additionally, if combining immune checkpoint
Volume 7 - Issue 6 - 2022
regulators with chemotherapy is likely to increase anti-
tumor activity compared to either single agent alone, the
tolerance may also be altered with an increased rate of side
effects.42 In this instance, MC has proven less toxic and
could therefore be an advantageous treatment option
combined to immunotherapy, especially dual immuno-
therapy regimen. In the MOVIE study phase I, if the toxic-
ities were clearly manageable, more solid evidence, from
phase II and other trials, is required to conclude on the
tolerance of MVino combined with Durv þ Trem.

AST are a heterogeneous group of diseases with a high
unmet medical requirement. Newer approaches are needed
in order to enhance cure rate and ameliorate toxicity profile
for these difficult-to-treat tumors. Combining MC and
checkpoint blockade immunotherapies such as MVino with
Durv þ Trem could prove to be an efficient form of cancer
therapy for such tumors. However, more studies focusing on
dose and schedule regimens are necessary to tailor com-
binations depending on cancer types and translate into
clinical benefits. Individualized patients’ settings might also
be a way to select those who will benefit the most from
MVino combined with Durv þ Trem. In this context, iden-
tifying biomarkers to pinpoint the most appropriate candi-
dates for immunotherapies will be critical in the future.
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