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Background: Nab-paclitaxel/gemcitabine (AG) and FOLFIRINOX (FFX) are promising drugs in metastatic pancreatic
cancer (MPC). This study evaluated a new first-line sequential treatment (AG followed by FFX) in MPC that might
overcome resistance to primary therapy and delay tumor progression.
Patients and methods: Patients with histologically/cytologically confirmed MPC were included in a multicentric trial
receiving AG (day 1, 8 and 15) followed by FFX (day 29 and 43). In phase Ib, three dose-levels were tested for
maximum tolerated dose (MTD) and recommended phase II dose. In phase II, the main outcome was the objective
response rate (ORR) and secondarily safety, progression-free survival (PFS) and overall survival (OS).
Results: In phase Ib, we included 33 patients (31 assessable) of median age 61.0 years (range 42-75 years) and
represented by 54.8% males. Five dose-limiting toxicities were reported without any death. The main grade 3/4
toxicities were neutropenia with spontaneous resolution (35.5%/32.3%), venous thromboembolism (grade 3: 22.6%)
and thrombopenia (grade 3: 29.0%), while the MTD was not reached. In phase II, we included 58 patients of
median age 60 years (range 34-72 years), 50% males and with Eastern Cooperative Oncology Group stage score
0 and 1 of 37.9% and 62.1%, respectively. They received a median of 4 (1-9) cycles in 8.5 months (0.5-19.8 months).
The ORR was 64.9% [95% confidence interval (CI) 51.1% to 77.1%], and neurotoxicity was remarkably low. The main
grade 3-4 toxicities were venous thromboembolism, thrombopenia, neutropenia/febrile neutropenia, nausea,
diarrhea, weight loss and asthenia without any death. Tumor response was complete in 3.5% and partial in 61.4%,
while disease was stable in 19.3% and progressive in 15.8% of patients. The median PFS was 10.5 months (95% CI
6.0-12.5 months) and median OS was 15.1 months (95% CI 10.6-20.1 months).
Conclusion: Sequential AG and FFX showed acceptable toxicity as first-line treatment with no limiting neurotoxicity,
while high response rate and survival justify randomized trials.
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INTRODUCTION

Pancreatic cancer remains a major challenge in oncology and
a leading cause of death in high-income countries.1,2 Its
incidence is rapidly increasing especially in Europe and North
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America. Because of the absence of early symptoms and
high metastatic potential of pancreatic cancer cells, up to
80% of patients are diagnosed at advanced stages of unre-
sectable tumor or metastatic disease.3 Despite recent ad-
vances in its management, the survival rates are still low.4-6

In Europe and the United States, only 8%-11% of patients
survive 5 years after diagnosis. The FOLFIRINOX (FFX: folinic
acid, fluorouracil, irinotecan and oxaliplatin) chemotherapy
combination improves survival compared with gemcitabine
alone and has become the standard first-line chemo-
therapy.3,7-9 In PRODIGE 4/ACCORD 11 trial, the median
overall survival (OS) was 11.1 months with FFX compared to
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6.8 months with gemcitabine alone.10 Two years later,
MPACT phase III trial11 showed OS improvement with nab-
paclitaxel/gemcitabine combination (AG) compared with
gemcitabine alone (8.5 versus 6.7 months, P < 0.001).
However, patients in these two pivotal trials were not fully
comparable because they were older and the proportion of
patients with Eastern Cooperative Oncology Group (ECOG)
performance score of 2 was higher in MPACT than in PRO-
DIGE 4/ACCORD 11 trials. Moreover, percentage of patients
with ECOG performance score of 0 or 1 (Karnofsky score ¼
90-100) (58% versus 37.4%) and with peritoneal carcino-
matosis (4.0% versus 19.4%) varied in these two trials. To our
knowledge, there are no randomized trials that compared
FFX and AG chemotherapy regimens, although both are
considered first-line treatments. In two recent studies, a
propensity score analysis supported the superiority of FFX
over AG in terms of OS and indicated that AG should be used
as second-line treatment.12,13 This is actually frequently
done in the clinical practice, although there are no available
prospective data. The tumor response and safety profiles of
these two regimens were different since adverse events and
objective tumor response were higher (30% versus 20%)
with FFX than with AG. Most ongoing studies evaluating the
gemcitabine/nab-paclitaxel combination associated with an
experimental treatment versus the combination alone have
reported negative results.14

A recent review by Conroy et al. underlined the absence of
new efficient drugs for pancreatic cancer since already tested
first-generation immunotherapies failed to show satisfactory
results.10,15 A recent open-label, multicenter, randomized
phase II study from 28 centers in Germany indicated that
between nab-paclitaxel plus gemcitabine and the sequential
FFX groups there were non-significant surgical conversion
rate and median OS. Although conversion to resectability
was achieved in about a third of patients, these results need
further confirmation.9 Therefore, the principle to test a
sequential alternative regimen with known drugs Gemcita-
bineABRaxaneIRInotecanOXaliplatine (GABRINOX) emerged.
This phase Ib-II trial was aimed to assess GABRINOX (AG
followed by FFX) response rate, safety and efficacy, starting
the sequential treatment with AG and hypothesizing that
nab-paclitaxel by targeting tumor microenvironment would
increase FFX access to the tumor and thus would enhance its
efficacy.

PATIENTS AND METHODS

Study design and objectives

This prospective phase Ib-II trial was carried out in three
French centers to evaluate GABRINOX new sequential
treatment as first-line treatment of metastatic pancreatic
cancer (MPC) (Supplementary Table S1, available at
https://doi.org/10.1016/j.esmoop.2021.100318). The aim of
phase Ib study (bicentric) was to identify the maximum
tolerated dose (MTD) and the recommended phase II dose
(RP2D) of GABRINOX during the first treatment cycle
(observation period). Phase Ib was designed according to
6 þ 6 dose-escalation design with four dose levels
2 https://doi.org/10.1016/j.esmoop.2021.100318
(Figure 1). The primary objective of this single-arm open
phase II study (multicentric) was to evaluate the objective
response rate (ORR) to GABRINOX. Secondary objectives
were to evaluate the safety profile (particularly
neurotoxicity), progression-free survival (PFS) and OS. In
phase II analysis, all patients treated with RP2D and
assessable for efficacy were considered.

Patients

The main inclusion criteria were: histologically or cytologically
confirmed and measurable MPC; initial definitive diagnosis of
metastatic disease made �6 weeks before inclusion; no
previous treatment of metastatic disease; radiation sensitizer
in adjuvant setting with fluorouracil or gemcitabine allowed if
the last dose was completed at least 6 months earlier and no
persistent toxicity was present; age between 18 and 75 years;
and ECOG/World Health Organization (WHO) performance
status �1. The main exclusion criteria were: known brain
metastases; history of other malignancy in the last 5 years
(except in situ basal or squamous cell skin cancer or other
cancers if disease free for at least 5 years); previous cytotoxic
doses of any chemotherapy drug other than gemcitabine or
fluorouracil in adjuvant setting; and �grade 2 peripheral
sensory neuropathy at the beginning of the study. Patients
signed an informed consent before inclusion. The study was
approved by Ethics Committee and carried out according to
Good Clinical Practice requirements and Helsinki Declaration
(ClinicalTrials.gov number, NCT01964287).

Treatments

Treatments were administered sequentially. Patients
received AG [intravenous (i.v.) injection of nab-paclitaxel
over 30 min followed by gemcitabine] at day 1, 8 and 15,
while FFX was delivered at day 29 and 43 (i.v. injection of
oxaliplatin for 2 h, irinotecan for 90 min and leucovorin for
2 h after 1-h rest, followed by fluorouracil bolus injection
and then continuous 46-h infusion) (Figure 1A). From day
20 to 25, from day 35 to 40 and from day 49 to 54 of each
cycle, granulocyte colony-stimulating factor (G-CSF) (263
mg/day) was prescribed as primary prophylaxis. For AG,
G-CSF was prescribed as secondary prophylaxis for 5 days
before the next administration. Dose-escalation levels of
GABRINOX are presented in Figure 1B. Chemotherapeutic
agents were administered according to standard practice.
Patients included in phase Ib expansion cohort and in phase
II received RP2D defined in phase Ib (dose-level 3) and with
the same treatment modalities. Patients received nine
cycles (8 weeks/each) of GABRINOX or until disease
progression, unacceptable toxicity or patient’s refusal.

Endpoints and assessments

The phase II trial primary endpoint was the ORR
(i.e. complete and partial response) assessed using RECIST
v1.1 criteria (central review). Disease control rate (DCR) was
defined as percentage of complete or partial response or
stable disease. Safety was evaluated according to the
National Cancer Institute-Common Terminology Criteria
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following treatment should be cancelled

If a delay > 14 days is required, the 
patient will be withdrawn from the study 

One cycle Next cycle

D1 D8 D1
5 D29 D43 D57 = D1

next cycle

G-CSF
D35 to D40

G-CSF
D49 to D54

GEMBRAX
Day 1, 8 and 15*

FOLFIRINOX
Day 29 and 43*

Number of 
included patients 

Dose level
mg/m2

Nab-
Paclitaxel

Gemcitabin
e Oxyplatin Irinotecan 5-FU

1 100 800 70 150 6
2a 100 800 85 180 6
2b 125 1000 70 150 6
3 125 1000 85 180 13

Expansion
cohort 125 1000 85 180

5-FU 
bolus 400

5-FU 
continous

2400 12

* One cycle: Day 1 to day 57

G-CSF
D20 to D25

A

B

Figure 1. Treatment administration during phase I and phase II, irrespective of the dose level (A) and phase I dose-escalation design (B).
5-FU, 5-fluorouracil; G-CSF, granulocyte colony-stimulating factor.
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(NCI-CTCAE) v4.03. PFS was defined from inclusion to the
date of the first documented progression or the date of
death from any cause, while OS was defined from inclusion
to the date of death from any cause.
Statistical considerations

Phase Ib dose-escalation rules. A minimum of 6 patients
was included for each dose level and 12 patients at the
RP2D. A dose-limiting toxicity (DLT) was defined as any
grade �4 toxicity or grade �3 for symptomatic
thrombopenia, febrile neutropenia, neutropenia with grade
�3 infection or peripheral sensory neuropathy during the
first two cycles. If <2 DLTs were observed in six patients,
escalation to the next dose was permitted. If three DLTs
were observed in six patients, then six additional patients
were included at the same dose. If �4 DLTs in 6 patients or
�6 DLTs in 12 patients were observed, dose escalation was
stopped and 6 additional patients were included at the
previous dose level. The MTD was defined as the dose level
at which at least one DLT occurred in �50% of patients.
When reaching the MTD, 12 additional patients were
included in the expansion cohort (total 24 patients) at the
previous dose level, i.e. the RP2D.
Sample size

A number of 60 patients were necessary in the phase Ib trial
(i.e. minimum of 6 patients per dose level and 24 patients
at the RPD2). For phase II, in one-stage A’Hern design (a ¼

Volume 6 - Issue 6 - 2021
5%, b ¼ 10%, p0 ¼ 30% and p1 ¼ 50%), 53 assessable
patients were necessary. The GABRINOX combination was
considered sufficiently effective when there were at least
22 objective responses among 53 assessable patients. We
included 58 patients considering around 10% of non-
assessable patients.
Statistical analyses

The safety analysis was carried out using all treated pa-
tients. For phase II only, ORR and DCR were calculated in
‘per-protocol’ population (eligible and assessable patients),
while other analyses were carried out in the ‘intent-to-treat’
population. Categorical variables were reported with
numbers and frequencies and continuous variables with
medians and ranges. ORR and DCR were reported using
percentages and 95% confidence intervals (CIs) (binomial
exact method). Event-free survival (PFS, OS) was estimated
using KaplaneMeier method. Multivariate analyses were
carried out using Cox proportional hazards model. Hazard
ratios were reported with 95% CI. Statistical analyses were
carried out with STATA 16.0 (StatCorp, College Station, TX).
RESULTS

The phase Ib trial included 33 patients between September
2013 and October 2015, while in the phase II trial, we
included 58 patients with the last inclusion in December
2016 (Supplementary Figure S1, available at https://doi.
org/10.1016/j.esmoop.2021.100318). All patients received
https://doi.org/10.1016/j.esmoop.2021.100318 3
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Table 1. Patients’ characteristics

Phase Ib
(n [ 31)

Phase II
(n [ 58)

Age (years), median (range) 61.0 (42-75) 60 (34-72)
Sex, n (%)
Male 17 (54.8) 29 (50.0)
Female 14 (45.2) 29 (50.0)

ECOG/WHO PS, n (%)a

0 11 (35.5) 22 (37.9)
1 20 (64.5) 36 (62.1)

Primary tumor site, n (%)
Head of pancreas 14 (45.2) 25 (43.1)
Tail of pancreas 7 (22.5) 17 (29.3)
Body of pancreas 10 (32.3) 16 (27.6)

Treatment of primary tumor, n (%)
Surgery 7 (22.6) 7 (12.1)
Radiotherapy 1 (3.2) 1 (1.7)
Adjuvant chemotherapy
(gemcitabine)

5 (16.1) 6 (10.3)

Metastatic sites, n (%)
1 15 (48.4) 24 (41.4)
>1 16 (51.6) 34 (58.6)

Serum CA 19.9 levelb

Median (range) 800 (30.4-207 320) 849 (1-207 320)
Missing 4 1

a ECOG/World Health Organization performance status.
b Carbohydrate antigen.
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AG and FFX at the RP2D: nab-paclitaxel 125 mg/m2 and
gemcitabine 1000 mg/m2 at day 1, 8 and 15, and then FFX
at day 29 and 43 (oxaliplatin 85 mg/m2 and irinotecan
180 mg/m2, fluorouracil bolus of 400 mg and continuous
2400 mg).

In phase Ib trial, the median age of assessable patients
for dose escalation, safety and efficacy (n ¼ 31) was 61.0
years (range 42-75 years) comprising 54.8% males (Table 1).
Their ECOG/WHO performance status was 0 or 1 in
proportion of 35.5% and 64.5%, respectively. They received
GABRINOX according to their allocated dose level
(Figure 1B). The median number of administered cycles, the
mean treatment duration at each dose level and the relative
dose intensities are summarized in Supplementary Table S2,
available at https://doi.org/10.1016/j.esmoop.2021.100318.
Five DLTs were reported (n ¼1 in level 2a, n ¼ 2 in level 2b
and n ¼ 2 in level 3). These patients experienced transient
grade 4 neutropenia during the first treatment cycle
(between day 8 and 20 and before the first prophylactic
G-CSF injection) with spontaneous resolution. There
was no related toxic death (Supplementary Table S3,
available at https://doi.org/10.1016/j.esmoop.2021.100318).
The main severe (grade 3-4) toxicities were neutropenia
(grade 4: n ¼ 10, 32.3%; grade 3: n ¼ 11, 35.5%), venous
thromboembolism (grade 3: n ¼ 7, 22.6%) and
thrombopenia (grade 3: n ¼ 9, 29.0%) (Supplementary
Table S4, available at https://doi.org/10.1016/j.esmoop.
2021.100318). The MTD was not reached. According to
the design and dose-escalation rules, level 3 was validated
(12 patients were included in the expansion cohort to
confirm this dose level) as the RP2D.

In phase II trial, patients’ median age was 60 years
(range 34-72 years) and half of them were males (Table 1).
4 https://doi.org/10.1016/j.esmoop.2021.100318
Their ECOG/WHO performance status was 0 and 1 (37.9%
and 62.1%, respectively) and a proportion of 87.9% had
synchronous metastatic disease with more than one
metastatic site in 58.6% of patients. A median of 4 (range
1-9) cycles were administered in 8.5 months (range 0.5-19.8
months). The relative dose intensities are listed in
Supplementary Tables S2 and S3, available at https://doi.
org/10.1016/j.esmoop.2021.100318.

The efficacy was evaluated by tumor response and
survival. Among 57 assessable patients, 2 complete
responses (3.5%) and 35 partial responses (61.4%) were
reported, i.e. an ORR of 64.9% (95% CI 51.1% to 77.1%).
Disease was stable in 11 patients (19.3%) and the DCR was
84.2% (95% CI 72.1% to 92.5%) (Figure 2A). Considering
only 53 first assessable patients, the ORR was 67.9% (95% CI
53.7% to 80.1%), i.e. 36 of 53 patients with complete or
partial response. Thus, the primary objective of at least 22
of 53 responses was met. An important biological response
(CA 19.9 serum concentration change) was also observed
(Figure 2B). After a median follow-up of 23.7 months
(95% CI 18.9-33.0 months), the median PFS was
10.5 months (95% CI 6.0-12.5) (Figure 3A). The PFS rates
were 65.2% (95% CI 51.4% to 75.9%) at 6 months and 42.3%
(95% CI 29.4% to 54.6%) at 12 months. The median OS was
15.1 months (95% CI 10.6-20.1 months) with OS rates of
80.8% (95% CI 68.1% to 88.9%) and 59.8% (95% CI 45.9% to
71.1%) at 6 and 12 months, respectively (Figure 3B).

Regarding toxicities, the most frequent grade 3 and 4
toxicities were neutropenia (grade 3: n ¼ 20, 34.5%; grade
4: n ¼ 13, 22.4%), thrombopenia (grade 3: n ¼ 18, 31.0%;
grade 4: n ¼ 1, 1.7%) and diarrhea (grade 3: n ¼ 15, 25.9%;
grade 4: n ¼ 1, 1.7%). The febrile neutropenia rate was low
(grade 3: n ¼ 1, 1.7%; grade 4: n ¼ 1, 1.7%) (Table 2). Three
patients died of causes unrelated to the study treatment:
aspiration pneumonia due to digestive occlusion (n ¼ 1),
respiratory distress (n ¼ 1) and disease progression (n ¼ 1).

In addition, PFS and ORR were significantly associated
with decreased CA 19.9 serum level in >60% of patients
(P < 0.001). PFS was also significantly associated with
albumin >35 g/l (P ¼ 0.029), neutrophil/lymphocyte ratio
>5 (P ¼ 0.053) and prognostic nutritional index (PNI)
>49.6 (P < 0.001). Lactate dehydrogenase (LDH) >250 U/l
(P ¼ 0.027), neutrophil/lymphocyte ratio >5 (P ¼ 0.017)
and PNI �49.6 (P ¼ 0.009) were associated with poorer PFS
(Supplementary Table S5, available at https://doi.org/10.
1016/j.esmoop.2021.100318). OS was significantly
associated with LDH >250 U/l (P ¼ 0.026), albumin >35 g/l
(P ¼ 0.021), decreased CA 19.9 serum level >60%
(P ¼ 0.003), neutrophil/lymphocyte ratio >5 (P ¼ 0.078)
and PNI >49.6 (P ¼ 0.003). LDH >250 U/l (P ¼ 0.012) and
neutrophil/lymphocyte ratio >5 (P < 0.001) were
associated with poorer OS (Supplementary Table S6,
available at https://doi.org/10.1016/j.esmoop.2021.100318).
DISCUSSION

We showed that an innovative and unusual sequential
regimen (GABRINOX) composed of AG followed by FFX in
Volume 6 - Issue 6 - 2021
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Figure 2. Waterfall plots showing the response to treatment (A) and CA 19.9 level (B) at the end of treatment.
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pancreatic cancer had a high response rate and, in addition,
better survival rates with low neurotoxicity, all indicating
promising results for a randomized study. Thus, the phase
Ib-II trial showed positive results for all studied endpoints
indicating the feasibility of GABRINOX sequential regimen
and determined the RP2D in a large expansion cohort. The
phase II revealed an ORR >50% as primary endpoint, an
ambitious endpoint in patients with MPC and poor
prognosis. Specifically, ORR was 64.9%, and the median PFS
and OS were 10.5 and 15.1 months, respectively.

This innovative sequential regimen allowed longer
treatment duration without or with only low neurotoxicity
rates. Thus, no neurotoxicity-related premature treatment
arrest was reported and neurotoxicity rates were low with
0% of grade 3-4 neurotoxicity in phase Ib and 5.2% of grade
3 and no grade 4 in phase II (despite median treatment
>8 months). Neurotoxicity is a well-known limiting factor in
FOLFOX and FOLRININOX regimens usually limiting
treatments to 3-4 months in MPC but also in patients with
stage III colorectal cancer (CRC) in adjuvant setting
following the recommendations from the IDEA study.16

Treatment is often limited to 3 months in adjuvant setting
Volume 6 - Issue 6 - 2021
and for patients with metastatic CRC to 4 months (8 cycles)
before oxaliplatin therapeutic de-escalation mainly because
of limiting toxicities (TRIBE 1 and TRIBE 2 studies).17,18 Such
therapeutic strategy was assessed in patients with MPC in
the PANOPTIMOX study, where maintenance with LV5FU2
was feasible and effective in MPC controlled after 4 months
of induction chemotherapy with FOLFIRINOX.19 Our results
are encouraging because decreasing the limiting
neurotoxicity was one of our hypotheses when setting up
our trial. Indeed, we administered AG first followed by FFX
by including an oxaliplatin and nab-paclitaxel washout
period. In our hypothesis, this washout period would limit
oxaliplatin cumulative toxicity and allow maintaining the
doses and treatment duration for optimal disease control.
Treatment duration was largely achieved as well as dose
maintenance as indicated by the relative dose-intensity
results (nab-paclitaxel >80% and FFX >77%).

On the other hand, this therapeutic sequence was
associated with significant hematologic toxicity rates
(grade 3-4 neutropenia: 56.9%). However, most of the
grade 4 (22.4%) neutropenia events were transient,
asymptomatic and occurred during the first AG cycle
https://doi.org/10.1016/j.esmoop.2021.100318 5
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Table 2. Severe toxicities (grade 1-4) in the phase II study

Phase II (n [ 58)
n (%)

Neurotoxicity
Grade 1 30 (51.7)
Grade 2 17 (29.3)
Grade 3 3 (5.2)
Grade 4 0

Thrombosis
Grade 1 1 (1.7)
Grade 2 7 (12.1)
Grade 3 10 (17.2)
Grade 4 0

Thrombopenia
Grade 1 2 (3.5)
Grade 2 9 (15.5)
Grade 3 18 (31.0)
Grade 4 1 (1.7)

Neutropenia/febrile neutropenia
Grade 1 0/0
Grade 2 2 (3.5)/0
Grade 3 20 (34.5)/1 (1.7)
Grade 4 13 (22.4)/1 (1.7)

Nausea
Grade 1 14 (24.1)
Grade 2 23 (39.7)
Grade 3 10 (17.2)
Grade 4 0

Diarrhea
Grade 1 14 (24.1)
Grade 2 19 (32.8)
Grade 3 15 (25.9)
Grade 4 1 (1.7)

Weight loss
Grade 1 9 (15.5)
Grade 2 16 (27.6)
Grade 3 1 (1.7)
Grade 4 0

Asthenia
Grade 1 5 (8.6)
Grade 2 31 (53.5)
Grade 3 18 (31.0)
Grade 4 0
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(between day 8 and 15) and before the first G-CSF
administration. Moreover, they resolved spontaneously
without febrile neutropenia. After prophylactic G-CSF,
before FFX administration, the severe neutropenia rate was
still significant but manageable, as shown by low febrile
neutropenia rate (3.4%) and the absence of febrile
neutropenia-related deaths. These results confirm the
importance of prophylactic G-CSF administration with
GABRINOX regimen. Thromboembolic event rate (17.2% of
grade 3, no grade 4) was comparable with that reported
in the literature raising the question of heparin
prophylaxis.20

One limitation of our study was the lack of quality-of-life
(QOL) analyses. The PRODIGE 4/ACCORD 11 study showed
no negative effect on the patients’ QOL despite adverse
effects of the triplet chemotherapy regimen.21 MPC is an
aggressive disease with rapid deterioration of patient’s
general status, weight loss and cachexia and rapid
alteration of QOL. The absence of QOL changes in the
PRODIGE 4/ACCORD 11 studies may be due to the good
control of the disease under FFX treatment. In our study,
6 https://doi.org/10.1016/j.esmoop.2021.100318
the rates of nausea, vomiting and asthenia were compara-
ble to those reported for FFX and AG.11,21 Moreover, body
weight remained stable and only very few patients (1.7%)
reported grade 3 weight loss. Therefore, this therapeutic
sequence was not only efficient but also well accepted.

It was scheduled that chemotherapy would be
administered for 6 months with a case-by-case decision to
maintain treatment for longer periods. This choice was
based on the median treatment duration (<6 months) from
the literature.10,11 In our study, the median treatment
duration was >8 months, which is exceptionally long for
MPC. Moreover, the median treatment duration and PFS
were comparable to the median OS of the AG group in
MPACT study.11 Our study showed the efficacy of this
sequential regimen both in terms of tumor response
(complete response in 2 patients and major tumor response
in 35 patients) and survival. The DCR (84.2%) was promising.
Interestingly, tumor response was most often reported in
the first 4 months of treatment and tumor and biological
responses (CA 19.9) were both significant and well
correlated as previously described for FOLFIRINOX or
gemcitabine.22

In our study, the OS rate at 18 months was 45.5% (95% CI
32.2% to 58.8%), which is a promising result in an
unselected population based on molecular biology criteria.
The median PFS and OS compare favorably with those of
previous studies: OS rate of 18.6% at 18 months (ACCORD
11 study) and 16% (MPACT study) and median OS and PFS
of 11.1 and 6.4 months (ACCORD 11 study) and 8.5 and 5.5
months (MPACT study), respectively. It should be indicated
that our results remain however difficult to compare to
previous studies since this investigation was not
randomized. Moreover, we cannot completely exclude some
bias due to the unequal recruitment in various centers.
Indeed, although the recruitment was initiated in three
centers, the majority of patients (92.3%) were recruited in
only two centers, which might bias results. Despite these
considerations, our results appeared quite encouraging and
deserve further confirmation in a phase III randomized
study. Setting up such a study remains difficult in France
where currently, nab-paclitaxel is not reimbursed by the
social security system. Another phase IIR French
cooperative trial showed the feasibility and efficacy of
FIRGEMAX strategy (gemcitabine þ nab-paclitaxel
alternating with FOLFIRI.3 every 2 months) and with
manageable toxicities.23 Our study reported better results
without irinotecan intensification but with a ‘classical’ FFX
regimen. It is expected that this situation in France will
change with the availability of nab-paclitaxel generics. Note
that, in this context, we started a phase II trial (n ¼ 103)
(NCT04570943) to assess the efficacy of intensified and
sequential GABRINOX neoadjuvant chemotherapy in
patients with locally advanced pancreatic adenocarcinoma.
The study will also evaluate in a sub-population of
non-progressive patients after GABRINOX the feasibility of
the Stereotactic Magnetic Resonance-guided Adaptive
Radiotherapy (SMART). This new trial was built in this
sub-population based on unpublished results of GABRINOX
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phase Ib-II trial (54.3% and 73.1% of partial response at
2 and 4 months, respectively, and 8.7% of complete
response).

One question that arises from our study is what would be
the second-line therapy after GABRINOX. Only less than half
of patients with pancreatic cancer receive second-line
treatments. In our study, few patients progressed under
GABRINOX treatment and progression was rather after
GABRINOX arrest or during maintenance treatment with
gemcitabine alone. In these cases, FFX can be administered
again since none or few limiting neurotoxicity events were
observed. Recent results of the Pancreas Cancer
Olaparib Ongoing (POLO) trial evaluated the efficacy of
poly(adenosine diphosphateeribose) polymerase (PARP)
inhibitor olaparib in a subgroup of patients with metastatic
pancreatic adenocarcinoma and germline BRCA mutations.
In this randomized study (154 patients), although no
difference was found between the olaparib and placebo
groups at interim analysis and no significant difference in
health-related QOL, the authors reported almost twofold
longer PFS under olaparib treatment. These results should
be considered with caution since the maintenance
treatment involved a quite low proportion (7.5%) of
patients with BRCA mutations and did not include patients
who progressed during the first 4-month platinum-based
treatment or continued chemotherapy for an extended
period.24 Their significance in unselected populations with
MPC needs further investigations. Nevertheless, results
from POLO study are encouraging and open the possibility
of the use of PARP inhibitors as a second-line strategy.
Conclusion

This phase Ib-II study showed high response rate and
acceptable toxicity with no limiting neurotoxicity, which
together with better survival rate, are promising results
justifying new randomized trials.
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