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ARTICLE INFO ABSTRACT

Article history: Introduction: In patients with unresectable liver metastases from colorectal cancer (CRCLM), systemic
Received 2 November 2021 doublet or triplet chemotherapy and targeted therapy is considered a standard first-line treatment. Hep-
Accgpted 17 pecember 2021 atic arterial infusion of oxaliplatin (HAI-ox) generates a high response rate, but this still needs to be con-
Available online xxx firmed in a randomized trial. We incorporated HAI-ox in doublet or triplet + targeted therapy to validate
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its efficacy.
Aim: The OSCAR study is an ongoing randomized phase III trial comparing FOLFOX + targeted therapy
according to RAS status, or FOLFOXIRI + bevacizumab in patients eligible for triplet therapy, with the

Hepatic arterial infusion same regimen but with HAI-ox instead of IV-ox as the first-line treatment for CRCLM.
Randomized controlled trial Materials and methods: Main eligibility criteria are colorectal cancer, unresectable liver metastasis, no
extra-hepatic metastases except pulmonary nodules if <3 and <10 mm, ECOG performance status O or 1.
Endpoint: The primary endpoint is progression-free survival (PFS). A difference of 4 months for the me-
dian PFS in favor of HAI-ox is expected (HR = 0.73). Secondary endpoints include overall survival, overall
response rate, secondary liver resection, safety, and quality of life.
Conclusion: This study is planned to include 348 patients to demonstrate the superiority of HAI-ox over
systemic oxaliplatin in first-line CRCLM treatment (NCT02885753).
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1. Background

Around 60% of patients with colorectal cancer (CRC) tumors de-
velop liver metastases (LM) during the course of the disease. Fif-
teen percent of these patients have resectable LM at diagnosis and
will be treated with curative intent, while the vast majority will be
managed with palliative intent [1].

In some patients with liver-limited disease (LLD) initially con-
sidered unresectable, an aggressive first-line therapeutic regimen
can lead to long-lasting survival and potentially curative secondary
resection of the metastases [2-5]. However, in the current litera-
ture, only 36% at most of such patients undergo curative surgery,
and many of these will experience liver recurrence [6,7]. Overall,
CRCLM progression leads to death in more than 50% of patients
with metastatic CRC (mCRC), justifying an aggressive locoregional
treatment when possible [8], even in patients for whom potentially
curative intent is not being considered. It is therefore important to
develop new therapeutic strategies in this specific population with
LLD.

Since liver metastases mainly receive blood supply from the
hepatic artery whereas normal liver tissue is mainly supplied by
the portal vein, hepatic arterial infusion (HAI) has been used to
increase the local concentration of cytotoxic agents to liver metas-
tases, while sparing the healthy liver parenchyma. For more than
30 years, HAI chemotherapy has been considered an effective alter-
native to systemic chemotherapy in patients with LLD [9]. Floxuri-
dine (FUDR) and more recently oxaliplatin have been the two most
tested drugs in this setting, with high tumor response rates and
secondary liver metastases resection rates ranging from 20 to 66%
[10-13]. A meta-analysis of 10 trials using HAI with FUDR or Fluo-
rouracil in a total of 461 patients showed a large benefit for intra-
arterial hepatic chemotherapy, with a risk ratio of 2.26 for the re-
sponse rate (p<0.05). However, this meta-analysis failed to show
an improvement in overall survival (HR: 0.90 95% CI (0.76-1.07))
[13]. However, there is a clear lack of standardization concern-
ing the therapeutic protocol for IA administration, and these trials
were mostly conducted before the arrival of modern chemother-
apy regimens and the use of targeted agents. Thus, the majority of
the studies did not use concomitant active systemic chemotherapy.
Moreover, a large majority allowed a crossover, leading to diffi-
culties in the interpretation of overall survival. Oxaliplatin therapy
may be better standardized and easier to use than FUDR or 5FU in
terms of the technical approach (no need for an implantable pump,
which are not available in Europe) and toxicities (FUDR seems to
cause significant biliary toxicity, especially when combined with
bevacizumab) [14]. No randomized trials have validated the use of
oxaliplatin in daily practice.

The rebirth of intra-arterial therapies has been promoted by re-
cent advances in interventional radiology and the use of less toxic
drugs that are easier to use than FUDR. Interventional radiology
has made it simpler and safer to place an intra-arterial catheter
in the hepatic artery, dramatically reducing the complications of
HAI procedures [15]. Moreover, catheters implanted using interven-
tional radiology have an increased lifetime and allow the use of ef-
fective intra-arterial treatments for more relevant periods of time
[16]. Thanks to these improvements, HAI has become a new treat-
ment option for patients with LLD [17], and may increase survival
and resection rates of LM of CRC, decrease the risk of relapse after
liver surgery, and help to spare liver parenchyma [10,11,18,19].

HAI Oxaliplatin (HAI-ox) is usually administered after the fail-
ure of multiple systemic chemotherapies and biotherapy in mCRC
with liver-exclusive or liver-dominant metastatic disease. In paral-
lel, huge progress has been made in systemic chemotherapy, with
the use of targeted therapies according to the RAS mutation status.

The combination of a highly effective systemic approach and
HAI-ox could not only improve the response rate, but also lead to
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a deeper response and early tumor shrinkage, which is, known to
correlate with progression free survival (PFS) and overall survival
(0S) in mCRC patients [20,21]. It may also lead to increased sec-
ondary resection rates of liver metastases with curative intent.

The combination of an anti-EGFR therapy with oxaliplatin-
based HAI has already been evaluated in two different phase II
trials. In the OPTILIV-07 trial, patients who did not respond to sys-
temic chemotherapy were treated with Cetuximab IV plus oxali-
platin, irinotecan and 5FU HAI This combination led to an impres-
sive secondary resection rate of 31% in heavily pretreated patients
[22]. In a first-line setting, the CHOICE trial tested the combination
of cetuximab plus LV5FU2 IV and HAI-ox in patients with unre-
sectable CRCLM. The objective response rate was 96% with a dis-
ease control rate of 100%, and a resection rate of 66% in patients
with KRAS/BRAF wild-type CRCLMs [23]. The combination of beva-
cizumab with HAI-ox has not yet been fully evaluated. Some pilot
studies showed a good safety profile of HAI-ox combined with be-
vacizumab [24], whereas the combination of FUDR + bevacizumab
seems to cause some toxicity [14].

Despite these promising results, there have been no ran-
domized trials to assess HAI versus modern systemic treat-
ments in mCRC patients with LLD. In addition, intensive sys-
temic chemotherapy protocols have been successfully devel-
oped during the last decade and a triplet regimen combining
5FU+irinotecan+oxaliplatin together with bevacizumab has been
shown to improve all oncologic outcomes including OS in patients
with mCRC [3,4]. Some trials have also suggested the efficacy of
the triplet combined with panitumumab or cetuximab, with en-
couraging response rates. However, in the absence of randomized
trials, and given that previous studies involved populations highly
selected according to both the molecular profile and clinical sta-
tus, the triplet + anti-EGFR combination cannot be considered a
standard at this time [25]. However, not all patients are eligible
for such an intensive systemic regimen due to its associated tox-
icities. A doublet regimen with a targeted agent corresponding to
the tumor RAS status, bevacizumab in RAS mutant and cetuximab
or panitumumab in RAS wild type, is preferred in elderly patients
or in patients unfit for a triplet regimen.

We have thus designed a study to evaluate the efficacy of an in-
tensification strategy based on oxaliplatin HAI in patients with un-
resectable CRCLM as compared with standard systemic treatment.
The OSCAR study is a randomized phase III trial, comparing FOL-
FOX plus targeted therapy according to the RAS status, or FOL-
FOXIRI plus bevacizumab in patients eligible for a triplet upfront
treatment, versus the same regimen with oxaliplatin administered
intra-arterially in the first-line treatment for CRCLM.

2. Methods

This study is designed as a multicenter, randomized, open-label,
comparative phase Il trial. Informed consent is being obtained
from each patient included in the study. The study protocol con-
forms to the ethical guidelines of the 1975 Declaration of Helsinki
(6th revision, 2008) as reflected in a priori approval by the insti-
tution’s human research committee (Comité de Protection des Per-
sonnes (CPP) Ile-de France 8 and the Agence Nationale de Sécurité
du Médicament et des Produits de Santé (ANSM)). The clinical trial
has been registered in European (EudraCT n°2016-002,393-12) and
international registries (NCT02885753).

The study flow-chart is detailed in Fig. 1. The first included pa-
tient was randomized on December 23, 2016, and as of September
9, 2021, 193 patients have been included.
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FOLFOX IV
1 cycle

Patients eligible
for doublet

Patients with
- colorectal cancer
- unresectable LLD
No previous CT for
metastatic disease
N= 348 patients

Baseline visit

Patients eligible FOLFIRINOX IV
for triplet 1 cycle
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ARMA
- LVSFU2 IV +
PANITUMUMAB IV
(RAS wt) or
BEVACIZUMAB IV (RAS
mutated)
- OXALIPLATIN HAI (all)

ARMB
- mFOLFOX6 IV +
PANITUMUMAB IV
(RAS wt) or
BEVACIZUMAB IV (RAS
mutated)

- Every 14 days,
until
progression,
limiting toxicity
or LM resection

- MRI/CT-TAP
evaluation every
8 weeks +QLQ

ARM C
- FOLFIRI IV +
BEVACIZUMAB IV
- OXALIPLATIN HAI

ARM D
- FOLFIRINOX IV+
BEVACIZUMAB IV

Fig. 1. Flowchart of the OSCAR trial. IV: intravenous; HAI: hepatic arterial infusion; LLD: liver limited disease; LM: liver metastases; MRI: Magnetic resonance imaging;
CT-TAP: computed tomography of the thorax, abdomen and pelvis; QLQ: quality of life questionnaire.

2.1. Study objectives and endpoints

2.1.1. Primary objective

The primary objective is to assess the efficacy of first-line
HAI-ox compared with IV-ox incorporated in a doublet plus tar-
geted therapy or a triplet plus bevacizumab regimen, in terms of
progression-free survival (PFS), in patients with LLD from mCRC.
Progression is defined as radiological progression, evaluated ac-
cording to RECIST v1.1 criteria evaluated by the investigator, or
clinical progression.

Considering the growing evidence in favor of triplet + beva-
cizumab [4], FOLFOXIRI + bevacizumab is now considered a stan-
dard first-line regimen, especially when tumor shrinkage is nec-
essary (aggressive disease or to obtain metastases resection). We
therefore amended the protocol in March 2021 after the inclusion
of 174 patients to allow triplet chemotherapy + bevacizumab as a
treatment possibility. Following this amendment, and according to
investigators’ assessments, patients are now classified as “eligible
for triplet” or “eligible for doublet” before randomization.

Randomized patients eligible for triplet therapy receive either
HAI oxaliplatin plus the systemic FOLFIRI and bevacizumab com-
bination, or IV oxaliplatin plus the systemic FOLFIRI and beva-
cizumab combination.

Randomized patients eligible for doublet therapy receive either
HAI oxaliplatin plus systemic LV5FU2 and a targeted agent accord-
ing to tumor RAS status (i.e. panitumumab in RAS wild-type or be-
vacizumab in RAS mutant) or IV oxaliplatin plus systemic LV5FU2
(FOLFOX 4 regimen) and a targeted agent according to tumor RAS
status (i.e. panitumumab in RAS wild-type or bevacizumab in RAS
mutant).

2.1.2. Secondary objectives

The secondary objectives include overall survival (0S), hepatic
PFS, objective response rate (ORR), depth of response (DpR), early
tumor shrinkage (ETS) according to the investigator’s evaluation,

rate of secondary liver resection, and PFS under active treatment.
A post-hoc centralized evaluation of PFS and ORR is also planned.

OS is defined as the time between the beginning of treatment
and the occurrence of death due to any cause. Patients alive or lost
to follow-up are censored at the date of the last news.

Radiological and/or clinical PFS is defined as the time between
the beginning of treatment and the occurrence of the first pro-
gression, whatever the time of occurrence or death, or the date
of last follow-up in patients alive without progression. Radiologi-
cal progression is defined according to response evaluation criteria
in solid tumors (RECIST) v1.1. For hepatic PFS, only hepatic pro-
gressions are taken into account. Patients with extra-hepatic pro-
gression are therefore followed till hepatic progression, death or
the date of last news in patients alive without hepatic progression.
ORR is defined as the best objective (complete or partial response)
response according to RECIST v1.1 evaluated by a computed tomog-
raphy scan of the thorax, abdomen and pelvis (CT-TAP) or mag-
netic resonance imaging (MRI) every 8 weeks. DpR is defined as
the relative change in the sum of the longest diameters of RE-
CIST1.1 target lesions at the nadir, in the absence of new lesions
or progression of non-target lesions, as compared to baseline. ETS
is defined as a relative change in the sum of the longest diame-
ters of RECIST1.1 target lesions >20% at 8 weeks. The resection rate
considers all macroscopically complete surgical resections (RO, R1),
percutaneous destruction and/or stereotaxic body radiation ther-
apy (SBRT) of all liver metastases. PFS under active treatment is
defined as the time between the start of treatment and the date
of progression under treatment (excluding breaks) or death. The
dose-intensity of oxaliplatin and other systemic cytotoxic/targeted
agents received will be analyzed.

Quality of life will be assessed using the European Organization
for Research and Treatment of Cancer quality of life questionnaire
(EORTC QLQ-C30) v3 every two months. Finally, safety will be care-
fully considered using the National Cancer Institute - Common Ter-
minology Criteria for Adverse Events (NCI-CTCAE) v4.0 to evaluate
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the toxicity of HAI and systemic CT. HAI efficacy and tolerability
will also be assessed independently for patients receiving a triplet
or doublet therapy.

2.1.3. Ancillary objectives

The ancillary studies will include an optional biological study
and a radiological study.

The biological study will dynamically investigate circulating tu-
mor DNA (ctDNA). The objectives of the biological study are

- to determine the prognostic value on survival of the ctDNA
level before the start of treatment, and of the rapid decrease
in ctDNA (at 28 days as compared to baseline)

- to compare the mechanisms of resistance to panitumumab be-
tween patients treated with intra-arterial or intravenous oxali-
platin

For this purpose, blood from patients included in the biological
study is being collected in STRECK tubes to determine the pres-
ence of ctDNA before the first chemotherapy, then before the third
cycle, and finally at disease progression. Tumor DNA is character-
ized using the NGS technique and the following gene panel: KRAS
NRAS BRAF RAF1 ERBB2 ERBB3 ERBB4 EGFR MET PIK3CA AKT1
PTEN MTOR MAP2K1MAP2K2 MAP2K4 MAP3K13 MAPK3 MAPK4
APC TP53.

A radiological study is also planned, to determine radiological
parameters associated with the effectiveness of intra-arterial treat-
ment.

2.2. Study population

2.2.1. Inclusion criteria

Eligible patients must have histologically confirmed colorectal
adenocarcinoma, with at least one measurable liver metastasis ac-
cording to RECIST v1.1 criteria. Patients should have no extrahep-
atic disease, except pulmonary nodules if <3 and <10 mm, and the
primary tumor. They should have received no prior chemotherapy
for metastatic disease (except perioperative chemotherapy for pre-
viously resected metastases and/or if last cycle was administered
at least 12 months before randomization). Adjuvant chemotherapy
after primary resection is also allowed if the last cycle was admin-
istered at least 12 months before randomization. Tumor RAS muta-
tion status must be available.

Patients must be 18 years or older, have a good general health
status, normal liver, kidney, cardiac, hematologic, and coagulation
functions. Patients also need to agree to have an efficient contra-
ceptive method, to be affiliated to a social security system, and to
provide a signed informed consent form before study entry.

2.2.2. Non-inclusion criteria

Patients with liver metastases eligible for up-front curative
treatment (i.e. resection and/or radiofrequency ablation) are ineli-
gible for the study. Curative treatment feasibility has to be assessed
by the local multidisciplinary committee with at least one surgeon
and one interventional radiologist experienced in liver metastases
treatment.

Specific contraindications to the placement of an HAI catheter
are exclusion criteria (thrombosis of hepatic artery, or arterial
anatomy compromising catheter placement).

Specific contraindications to the administration of bevacizumab
or panitumumab are also exclusion criteria. Patients with sensory
neuropathy >grade 2 (NCI-CTAE v.4.0), significant chronic liver dis-
ease, history of cancer within 5 years prior to entry into the study
(other than adequately treated basal-cell skin cancer or in situ car-
cinoma of the cervix), clinically significant active heart disease or
myocardial infarction in the last 6 months, risk of developing ven-
tricular arrhythmia, previous organ transplantation, HIV or other
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immunodeficiency syndromes, or partial or complete dihydropy-
rimidine deshydrogenase deficiency are not eligible for the study.

Patients should not be pregnant or breast-feeding, already in-
cluded in another clinical study with an experimental molecule,
deprived of liberty or under guardianship, or unable to undergo
medical monitoring tests for geographical, social or psychological
reasons.

2.2.3. Randomization

After validation of inclusion/non-inclusion criteria and signature
of informed consent form patients are randomized.

Once the RAS status is determined, and once the investigator
has judged the patient eligible for triplet or doublet chemotherapy,
patients are randomized by the centre de randomisation - Gestion
- analyse (CRGA) of the Féderation Francaise de Cancérologie Di-
gestive (FFCD).

Randomization is stratified using a minimization method ac-
cording to the following factors:

- Center

- Number of liver metastases: <5 vs. > 5

- Age: <70 years vs. > 70 years

- RAS status: RAS wild type vs RAS mutated tumor

2.2.4. Treatment schedule

Patients are randomly assigned in a 1:1 ratio to the experimen-
tal arm (Arm A or C) or the control arm (Arm B or D). All patients
receive 1 cycle of IV FOLFOX without targeted therapy before ran-
domization. This cycle has been allowed to take into account the
time needed to determine the RAS mutation status, and to organize
placement of the HAI catheter before the second cycle.

Arm A or C (experimental arm): HAI oxaliplatin combined with
systemic chemotherapy plus targeted therapy every 2 weeks.

Patients eligible for doublet chemotherapy (Arm A):  patients
receive 2-h HAI oxaliplatin 85 mg/m?2, combined with a systemic
modified LV5FU2 regimen (leucovorin 400 mg/m? as a 120-minute
infusion at day 1 (or 200 mg/m? in 2 h for a racemic mixture
if L-folinic acid) followed by 5FU 400 mg/m> bolus at day 1,
followed by 46-h IV 5-FU 2400 mg/m2 plus targeted therapy.
Targeted therapy is determined according to the RAS status: 1-h IV
panitumumab 6 mg/kg in patient with an RAS wild-type tumor, or
30-min IV bevacizumab 5 mg/kg in patients with an RAS-mutated
tumor.

Patients eligible for triplet chemotherapy (Arm C): Patients re-
ceive 2-h HAI oxaliplatin 85 mg/m2, combined with systemic
FOLFIRI-bevacizumab regimen (leucovorin 400 mg/m> as a 120-
minute infusion at day 1 (or 200 mg/m?2 in 2 h for a racemic mix-
ture if L-folinic acid) followed by Irinotecan (150 mg/m?2) then 5FU
400 mg/m? bolus at day 1, followed by 46-h IV 5-FU 2400 mg/m?),
plus 30-min IV bevacizumab 5 mg/kg, whatever the RAS status.

Arm B or D (control arm): IV FOLFOX plus targeted therapy or
FOLFIRINOX plus bevacizumab every 2 weeks.

Patients eligible for doublet chemotherapy (Arm B) receive 2-h
IV oxaliplatin 85 mg/m?2, combined with systemic modified LV5FU2
plus targeted therapy, according to the RAS mutation status.

Patients eligible for triplet chemotherapy (Arm D) receive 2-h
IV oxaliplatin 85 mg/m?2, combined with leucovorin or L-folinic
acid, followed by Irinotecan (150 mg/m?), followed by 46-h IV 5-
FU 2400 mg/m?, plus IV bevacizumab 5 mg/kg, whatever the RAS
status.

In both arms, treatment is administered until disease progres-
sion, limiting toxicity, or LM surgery. Three-month adjuvant sys-
temic chemotherapy with LV5FU2 or FOLFOX (according to pa-
tients’ residual neuropathy) is recommended in cases of curative
intent LM resection.
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The HAI catheter is placed before starting treatment, percuta-
neously by an interventional radiologist under fluoroscopic mon-
itoring in order to allow perfusion of the whole liver volume
through a single catheter linked to an implantable port, or surgi-
cally in cases of planned laparotomy, according to methods previ-
ously described [26,27]. Digital subtracted angiography during in-
jection of contrast medium through the HAI catheter port is sys-
tematically obtained before treatment initiation, and then every
two courses of HAI during the first four months of treatment,
and then according to the investigator’s discretion. HAI is deliv-
ered if the control angiogram confirms the patency of the catheter
and perfusion of the entire liver without extrahepatic perfusion or
leaks [28]. Only physicians and nurses familiar with the HAI tech-
nique administer the HAI chemotherapy.

2.2.5. Assessments and follow-up

Clinical, biological, and para-clinical examinations are per-
formed every 2 weeks (Fig. 1).

Efficacy is assessed with a CT-scan performed every 8 weeks,
until progression, whatever the site. In cases of extrahepatic pro-
gression, follow-up is continued until hepatic progression, in order
to document hepatic PFS. Quality of life is assessed at the same
time points.

If the treatment is stopped without documented progression,
patients are evaluated every 8 weeks.

After progression, patients are followed up every 6 months, and
post-progression treatments, including locoregional treatments,
and survival data are monitored.

2.3. Statistical considerations

2.3.1. Required number of patients

The analysis will compare HAI oxaliplatin (arms A and C) with
IV oxaliplatin (arms B and D). The required number of patients is
based on the following hypothesis:

HO: No difference in the median PFS between the two types of
oxaliplatin administration;

H1: An improvement in the median PFS of 4 months with the
experimental arms A and C (from 11 months to 15 months)
is expected (HR = 0.73).

With a risk « of 5% (two-sided) and a power of 80%, 318 events
(progression or death) are necessary (Schoenfeld method). With a
36-month follow-up, an inclusion rate of six patients per month
and taking into account a rate of non-evaluable patients or lost to
follow-up by 5%, we will have to randomize 348 patients.

2.3.2. Statistical analysis plan

All analyses will be performed using SAS software version 9.4
or higher. A statistical analysis plan will be drawn up before the
database is frozen.

The modified intention to treat population, defined by all pa-
tients randomized, whatever their eligibility and who have re-
ceived at least one dose of treatment (whatever the dose and the
treatment), will be used for the description of the population, and
the main analysis of primary and secondary efficacy criteria. Addi-
tionally, an analysis of the primary criteria (PFS) in the ITT and per
protocol population (patients receiving at least 6 months of treat-
ment, and four consecutive cycles of HAI-oxaliplatin in arm A and
C) is planned.

Subgroup analyses are planned, including analysis according to
the RAS status (wild type vs. mutated), age (< 70 vs. > 70), doublet
or triplet treatment, the number of liver metastases (< 5 vs. > 5),
the presence of extra-hepatic metastases (liver dominant vs. liver
only disease), and primary tumor sideness (right vs. left). Such
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analysis may be completed by multivariate analyses using logistic
regression (in particular for the primary endpoint) or Cox model,
as appropriate, and adjusted for other prognostic factors in case of
imbalance between arms.

Safety will be analyzed in the safety population, defined as pa-
tients receiving at least one dose of treatment, whatever the dose
and the treatment.

Continuous variables will be described using means, standard
deviations, medians, inter-quartile intervals, minimum and max-
imum. Qualitative variables will be described using frequencies
and percentages. Efficacy and safety analyses will be presented by
treatment arm. The median follow-up will be calculated using the
reverse Kaplan-Meier method. The best response under treatment
will be reported using percentages and numbers. The two types of
oxaliplatin administration (Arms A + C versus Arms B + D) will be
compared using a x 2 test or a Fischer test, as appropriate.

2.3.3. Serious adverse events (SAE) and toxicity monitoring

The investigator is responsible for ensuring that all adverse
events (AEs) are properly captured in the Case Report Forms
(CREFs). It is left to the investigator’s clinical judgment to determine
whether an adverse event is related and of sufficient severity to re-
quire the subject’s removal from treatment or from the study.

All SAE occurring during the study treatment period must be
reported within 24 h.

SAE analysis will be carried out by the Pharmacovigilance de-
partment of the FFCD.

An independent committee will include at least two gastroin-
testinal oncologists, a statistician / methodologist, and a pharma-
covigilance expert. The committee will meet at least once a year or
more if the Promoter deems it necessary for the analysis of SAEs.
The committee will rule on all tolerance data sent by the centers
to the Promoter (SAE +/- adverse events). The FFCD is responsi-
ble for the medical review of all SAEs and for their notification
to the appropriate Ethics Committees, Competent Authorities and
participating Investigators. All patients included in the study will
be evaluated up to 2 months before the date of the independent
committee meeting.

3. Discussion

OSCAR is the first randomized phase III trial to assess the ef-
ficacy of oxaliplatin HAI in the 1st-line treatment of patients with
LLD from mCRC. Currently, HAI is cited as an option in many guide-
lines [17,29]. Validation of HAI-ox efficacy in a randomized trial
would allow the practice of HAI to be extended to a larger number
of centers and included in our LLD mCRC therapeutic strategies.

During the study, growing evidence showed that triplet
chemotherapy + bevacizumab leads to improved ORR, PFS and OS.
We thus amended the trial recently to allow this possibility for
patients eligible for an aggressive first-line treatment regimen, i.e.
FOLFOXIRI+bevacizumab. Indeed, although ESMO guidelines cited
this regimen only as an alternative option in 2014 [30], it became
a front-line standard in BRAF mutant mCRC in 2016 and in selected
fit patients where tumor shrinkage is the goal. [17] It is now a rou-
tine standard first-line option for fit patients with mCRC. It thus
seemed to be of most importance to demonstrate the potential
added value of HAI-ox, not only in patients treated with a standard
doublet regimen but also in those eligible for a triplet regimen.

We choose PFS as the primary endpoint. Indeed, although OS
remains a major endpoint in oncology, it did not seem to us to
be the most suitable criterion for evaluating the efficacy of HAI-
ox in this population, and PFS has been validated as a surrogate
marker of OS in mCRC [31]. On the one hand, there is a risk of
frequent crossover in patients with liver-limited metastasis treated
in centers with access to intra-arterial chemotherapy, since HAI is
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also an option in pre-treated patients. On the other hand, long-
term therapeutic strategies are complex and multimodal in these
patients with exclusive and non-resectable LMCRC, with therapeu-
tic histories mixing locoregional treatment, such as thermoabla-
tion or surgery, with other intra-arterial treatments (selective in-
ternal radiotherapy, chemoembolization). We considered that this
complexity of global management could make it more difficult to
assess the effect of HAI by using OS as the primary endpoint in
the OSCAR trial. Finally, the long survival times in these patients
would have required prolonged follow-up. The secondary resection
rate was also not selected as a primary endpoint for several rea-
sons. First, the assessment of resectability can be partly subjective
[5,32], and this may bias the assessment of the efficacy of HAI-ox.
Moreover, the centers performing HAI-ox are generally expert cen-
ters in liver surgery, and secondary resectability in these centers
would have lacked reproducibility. Finally, secondary resectability
is not a goal for all unresectable patients, and increased treatment
efficacy also prolongs survival and reduces symptoms in patients
who will never undergo surgery.

By the 9 September 2021, 193 patients had been included in 30
centers, with a rate of recruitment of five patients per month over
the last 6 months.

Conlflict of interest

PRODIGE 49 - Oscar Trial is funded in part by Amen

Simon Pernot has received honoraria as a speaker and/or in an
advisory role from Merck KGaA, Sanofi, Astra Zeneca, Servier, Pierre
Fabre, and Amgen

David Tougeron has received honoraria as a speaker and/or in
an advisory role from Merck KGaA, Sanofi, Roche Genentech, MSD,
BMS, Astra Zeneca, Servier, Pierre Fabre, Sandoz and Amgen

Claire Gallois has received honoraria as a speaker and/or in an
advisory role from Sanofi, Servier

Faiza Khemissa has received honoraria as a speaker and/or in
an advisory role from Sanofi, Bayer

Michel Ducreux has received honoraria as a speaker and/or in
an advisory role from Merck KGaA, Sanofi, Roche Genentech, MSD,
BMS, Astra Zeneca, Servier, Pierre Fabre, Sandoz and Amgen

Julien Taieb has received honoraria as a speaker and/or in an
advisory role from Merck KGaA, Sanofi, Roche Genentech, MSD,
BMS, Astra Zeneca, Servier, Pierre Fabre, Sandoz and Amgen

Other authors didn’t declare any conflict of interest.

Aknowledgement

This trial is in part funded by AMGEN

References

[1] Kennedy AS, Coldwell D, Nutting C, et al. Resin 90Y-microsphere brachyther-
apy for unresectable colorectal liver metastases: modern USA experience. Int |
Radiat Oncol Biol Phys 2006;65(2):412-25. doi:10.1016/j.ijrobp.2005.12.051.
Falcone A, Ricci S, Brunetti I, et al. Phase IIl trial of infusional fluorouracil,
leucovorin, oxaliplatin, and irinotecan (FOLFOXIRI) compared with infusional
fluorouracil, leucovorin, and irinotecan (FOLFIRI) as first-line treatment for
metastatic colorectal cancer: the Gruppo Oncologico Nord Ovest. ] Clin Oncol
Off ] Am Soc Clin Oncol 2007;25(13):1670-6. doi:10.1200/]JC0.2006.09.0928.
Cremolini C, Loupakis F, Antoniotti C, et al. FOLFOXIRI plus bevacizumab versus
FOLFIRI plus bevacizumab as first-line treatment of patients with metastatic
colorectal cancer: updated overall survival and molecular subgroup analyses
of the open-label, phase 3 TRIBE study. Lancet Oncol 2015;16(13):1306-15.
doi:10.1016/S1470-2045(15)00122-9.
Cremolini C, Antoniotti C, Rossini D, et al. Upfront FOLFOXIRI plus beva-
cizumab and reintroduction after progression versus mFOLFOX6 plus beva-
cizumab followed by FOLFIRI plus bevacizumab in the treatment of patients
with metastatic colorectal cancer (TRIBE2): a multicentre, open-label, phase
3, randomised, controlled trial. Lancet Oncol 2020;21(4):497-507. doi:10.1016/
$1470-2045(19)30862-9.
[5] Adam R, Gramont AD, Figueras ], et al. The oncosurgery approach to managing
liver metastases from colorectal cancer: a multidisciplinary international con-
sensus. Oncologist 2012;17(10):1225-39. doi:10.1634/theoncologist.2012-0121.

2

i3

[4

[m5G;January 11, 2022;1:24]

Digestive and Liver Disease xxx (XXxX) XXX

[6] Hallet J, Cunha AS, Adam R, et al. Outcomes of rehepatectomy for colorec-
tal liver metastases: a contemporary multi-institutional analysis from the
french surgical association database. Ann Surg Oncol 2016;23(Suppl 5):894-
903. doi:10.1245/s10434-016-5506-7.

[7] Hallet J, Sa Cunha A, Adam R, et al. Factors influencing recurrence
following initial hepatectomy for colorectal liver metastases. Br ] Surg
2016;103(10):1366-76. doi:10.1002/bjs.10191.

[8] de Jong MC, Pulitano C, Ribero D, et al. Rates and patterns of recurrence
following curative intent surgery for colorectal liver metastasis: an interna-
tional multi-institutional analysis of 1669 patients. Ann Surg 2009;250(3):440-
8. doi:10.1097/SLA.0b013e3181b4539b.

[9] Ko Y], Karanicolas PJ. Hepatic arterial infusion pump chemotherapy for col-
orectal liver metastases: an old technology in a new era. Curr Oncol Tor Ont
2014;21(1):e116-21. doi:10.3747/c0.21.1592.

[10] Boige V, Malka D, Elias D, et al. Hepatic arterial infusion of oxaliplatin and
intravenous LV5FU2 in unresectable liver metastases from colorectal cancer af-
ter systemic chemotherapy failure. Ann Surg Oncol 2008;15(1):219-26. doi:10.
1245/s10434-007-9581-7.

[11] Kemeny NE, Melendez FDH, Capanu M, et al. Conversion to resectability using
hepatic artery infusion plus systemic chemotherapy for the treatment of unre-
sectable liver metastases from colorectal carcinoma. J Clin Oncol Off ] Am Soc
Clin Oncol 2009;27(21):3465-71. doi:10.1200/JC0.2008.20.1301.

[12] Carnaghi C, Santoro A, Rimassa L, et al. The efficacy of hybrid chemotherapy
with intravenous oxaliplatin and folinic acid and intra-hepatic infusion of 5-
fluorouracil in patients with colorectal liver metastases: a phase II study. Invest
New Drugs 2007;25(5):479-85. doi:10.1007/s10637-007-9048-5.

[13] Mocellin S, Pasquali S, Nitti D. Fluoropyrimidine-HAI (hepatic arterial infusion)
versus systemic chemotherapy (SCT) for unresectable liver metastases from
colorectal cancer. Cochrane Database Syst Rev 2009(3):CD007823. doi:10.1002/
14651858.CD007823.pub2.

[14] Kemeny NE, Jarnagin WR, Capanu M, et al. Randomized phase II trial of adju-
vant hepatic arterial infusion and systemic chemotherapy with or without be-
vacizumab in patients with resected hepatic metastases from colorectal cancer.
] Clin Oncol Off ] Am Soc Clin Oncol 2011;29(7):884-9. doi:10.1200/JC0.2010.
32.5977.

[15] Karanicolas P], Metrakos P, Chan K, et al. Hepatic arterial infusion pump
chemotherapy in the management of colorectal liver metastases: expert con-
sensus statement. Curr Oncol Tor Ont 2014;21(1):e129-36. doi:10.3747/co.21.
1577.

[16] Hildebrandt B, Pech M, Nicolaou A, et al. Interventionally implanted port
catheter systems for hepatic arterial infusion of chemotherapy in patients with
colorectal liver metastases: a Phase II-study and historical comparison with the
surgical approach. BMC Cancer 2007;7:69. doi:10.1186/1471-2407-7-69.

[17] Van Cutsem E, Cervantes A, Adam R, et al. ESMO consensus guidelines for the
management of patients with metastatic colorectal cancer. Ann Oncol Off J Eur
Soc Med Oncol 2016;27(8):1386-422. doi:10.1093/annonc/mdw235.

[18] Goéré D, Deshaies 1, de Baere T, et al. Prolonged survival of initially unre-
sectable hepatic colorectal cancer patients treated with hepatic arterial in-
fusion of oxaliplatin followed by radical surgery of metastases. Ann Surg
2010;251(4):686-91. doi:10.1097/SLA.0b013e3181d35983.

[19] Ducreux M, Ychou M, Laplanche A, et al. Hepatic arterial oxaliplatin infusion
plus intravenous chemotherapy in colorectal cancer with inoperable hepatic
metastases: a trial of the gastrointestinal group of the Federation Nationale
des Centres de Lutte Contre le Cancer. ] Clin Oncol Off ] Am Soc Clin Oncol
2005;23(22):4881-7. doi:10.1200/JC0.2005.05.120.

[20] Piessevaux H, Buyse M, Schlichting M, et al. Use of early tumor shrinkage to
predict long-term outcome in metastatic colorectal cancer treated with cetux-
imab. ] Clin Oncol Off ] Am Soc Clin Oncol 2013;31(30):3764-75. doi:10.1200/
JC0.2012.42.8532.

[21] Petrelli F, Pietrantonio F, Cremolini C, et al. Early tumour shrinkage as a
prognostic factor and surrogate end-point in colorectal cancer: a systematic
review and pooled-analysis. Eur ] Cancer Oxf Engl 1990 2015;51(7):800-7.
doi:10.1016/j.¢jca.2015.02.011.

[22] Lévi FA, Boige V, Hebbar M, et al. Conversion to resection of liver metastases
from colorectal cancer with hepatic artery infusion of combined chemotherapy
and systemic cetuximab in multicenter trial OPTILIV. Ann Oncol Off ] Eur Soc
Med Oncol 2016;27(2):267-74. doi:10.1093/annonc/mdv548.

[23] Malka D, Boige V, Faron M, et al. 580P - hepatic arterial infusion (HAI) of ox-
aliplatin plus intravenous (IV) fluorouracil (FU), leucovorin (LV) and cetuximab
for first-line treatment of unresectable colorectal liver metastases (CRLM): fi-
nal results of a multicenter phase 2 study (CHOICE). Ann Oncol 2012;23:ix198.
doi:10.1016/S0923-7534(20)33192-6.

[24] Tsimberidou AM, Fu S, Ng C, et al. A phase 1 study of hepatic arterial infusion
of oxaliplatin in combination with systemic 5-fluorouracil, leucovorin, and be-
vacizumab in patients with advanced solid tumors metastatic to the liver. Can-
cer 2010;116(17):4086-94. doi:10.1002/cncr.25277.

[25] Modest DP, Martens UM, Riera-Knorrenschild ], et al. FOLFOXIRI plus panitu-
mumab as first-line treatment of RAS wild-type metastatic colorectal cancer:
the randomized, open-label, phase II VOLFI study (AIO KRK0109). J Clin Oncol
Off ] Am Soc Clin Oncol 2019;37(35):3401-11. doi:10.1200/JC0.19.01340.

[26] Deschamps F, Rao P, Teriitehau C, et al. Percutaneous femoral implantation of
an arterial port catheter for intraarterial chemotherapy: feasibility and predic-
tive factors of long-term functionality. ] Vasc Interv Radiol 2010;21(11):1681-8.
doi:10.1016/j.jvir.2010.08.003.


https://doi.org/10.1016/j.ijrobp.2005.12.051
https://doi.org/10.1200/JCO.2006.09.0928
https://doi.org/10.1016/S1470-2045(15)00122-9
https://doi.org/10.1016/S1470-2045(19)30862-9
https://doi.org/10.1634/theoncologist.2012-0121
https://doi.org/10.1245/s10434-016-5506-7
https://doi.org/10.1002/bjs.10191
https://doi.org/10.1097/SLA.0b013e3181b4539b
https://doi.org/10.3747/co.21.1592
https://doi.org/10.1245/s10434-007-9581-7
https://doi.org/10.1200/JCO.2008.20.1301
https://doi.org/10.1007/s10637-007-9048-5
https://doi.org/10.1002/14651858.CD007823.pub2
https://doi.org/10.1200/JCO.2010.32.5977
https://doi.org/10.3747/co.21.1577
https://doi.org/10.1186/1471-2407-7-69
https://doi.org/10.1093/annonc/mdw235
https://doi.org/10.1097/SLA.0b013e3181d35983
https://doi.org/10.1200/JCO.2005.05.120
https://doi.org/10.1200/JCO.2012.42.8532
https://doi.org/10.1016/j.ejca.2015.02.011
https://doi.org/10.1093/annonc/mdv548
https://doi.org/10.1016/S0923-7534(20)33192-6
https://doi.org/10.1002/cncr.25277
https://doi.org/10.1200/JCO.19.01340
https://doi.org/10.1016/j.jvir.2010.08.003

JID: YDLD

S. Pernot, O. Pellerin, L. Mineur et al.

[27] Honoré C, Goéré D, Dumont F, Elias D. Catheter placement for intra-arterial
hepatic chemotherapy. ] Visc Surg 2012;149(6):389-94. doi:10.1016/j.jviscsurg.
2012.10.015.

[28] Farouil G, Deschamps F, Barah A, et al. Interventional revisions of malfunctions
affecting surgically implanted port-catheters for hepatic artery infusion. Surg
Oncol 2013;22(1):48-54. doi:10.1016/j.suronc.2012.10.002.

[29] Phelip JM, Tougeron D, Léonard D, et al. Metastatic colorectal cancer (mCRC):
french intergroup clinical practice guidelines for diagnosis, treatments and
follow-up (SNFGE, FFCD, GERCOR, UNICANCER, SFCD, SFED, SFRO, SFR). Dig
Liver Dis Off ] Ital Soc Gastroenterol Ital Assoc Study Liver 2019;51(10):1357-
63. doi:10.1016/j.d1d.2019.05.035.

[m5G;January 11, 2022;1:24]

Digestive and Liver Disease xxx (XXXX) XXX

[30] Van Cutsem E, Cervantes A, Nordlinger B, Arnold DESMO Guidelines Working
Group. Metastatic colorectal cancer: ESMO Clinical Practice Guidelines for di-
agnosis, treatment and follow-up. Ann Oncol Off ] Eur Soc Med Oncol 2014;25
Suppl 3:iii1-9. doi:10.1093/annonc/mdu260.

[31] Kehl KL, Riely GJ, Lepisto EM, et al. Correlation between surrogate end
points and overall survival in a multi-institutional clinicogenomic cohort of
patients with non-small cell lung or colorectal cancer. JAMA Netw Open
2021;4(7):e2117547. doi:10.1001/jamanetworkopen.2021.17547.

[32] Folprecht G, Gruenberger T, Bechstein WO, et al. Tumour response and
secondary resectability of colorectal liver metastases following neoadjuvant
chemotherapy with cetuximab: the CELIM randomised phase 2 trial. Lancet
Oncol 2010;11(1):38-47. doi:10.1016/S1470-2045(09)70330-4.


https://doi.org/10.1016/j.jviscsurg.2012.10.015
https://doi.org/10.1016/j.suronc.2012.10.002
https://doi.org/10.1016/j.dld.2019.05.035
https://doi.org/10.1093/annonc/mdu260
https://doi.org/10.1001/jamanetworkopen.2021.17547
https://doi.org/10.1016/S1470-2045(09)70330-4

	Phase III randomized trial comparing systemic versus intra-arterial oxaliplatin, combined with LV5FU2 +/- irinotecan and a targeted therapy, in the first-line treatment of metastatic colorectal cancer restricted to the liver (OSCAR): PRODIGE 49
	1 Background
	2 Methods
	2.1 Study objectives and endpoints
	2.1.1 Primary objective
	2.1.2 Secondary objectives
	2.1.3 Ancillary objectives

	2.2 Study population
	2.2.1 Inclusion criteria
	2.2.2 Non-inclusion criteria
	2.2.3 Randomization
	2.2.4 Treatment schedule
	2.2.5 Assessments and follow-up

	2.3 Statistical considerations
	2.3.1 Required number of patients
	2.3.2 Statistical analysis plan
	2.3.3 Serious adverse events (SAE) and toxicity monitoring


	3 Discussion
	Conflict of interest
	Aknowledgement
	References


