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ABSTRACT

Background: Advanced pancreatic ductal adenocarcinoma (PDAC) remains among the most lethal can-
cers, with >95 % of patients dying from the disease. Chemotherapy is the standard of care in advanced
stages, with FOLFIRINOX and Gemcitabine-Nab-Paclitaxel (Gem-NabP) as the main first-line regimens.
Both show moderate efficacy and significant toxicity. Except for the PASS-01 trial, no direct compari-
son exists, though observational studies suggest that specific subgroups may benefit differently. Given
the modest outcomes and rapid clinical decline, most patients are ineligible for second-line therapy after
progression. The PANThEON study evaluates whether switching from modified FOLFIRINOX (mFOLFIRI-
NOX) to Gem-NabP after three months of induction with mFOLFIRINOX improves outcomes for PDAC.
Methods: PANThEON is a no-profit, phase Ill, randomized, open-label, multicenter trial. The primary end-
point is overall survival (OS). Secondary endpoints include progression-free survival (PFS), time to treat-
ment failure (TTF), overall response rate (ORR), and quality of life (QoL). Exploratory analyses will assess
tumor profiling, circulating tumor DNA (ctDNA), and radiomics to identify predictive markers. A total of
220 patients will be randomized 1:1 to Gem-NabP (arm B) or continued mFOLFIRINOX (arm A).
Discussion: The PANThEON trial addresses two challenges: improving efficacy while reducing toxicity.
Switching to Gem-NabP may enhance tolerability without compromising benefit, prolonging survival and

refining PDAC treatment strategies.
Trial registration. PANThEON is registered at ClinicalTrials.gov (NCT06897644) and EuCT (2024-515214-

41-00).

© 2025 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights are reserved,
including those for text and data mining, Al training, and similar technologies.

1. Background

Pancreatic cancer is a deadly neoplasm, with >95 % of affected
patients dying of their disease [1]. It is the third leading cause of
cancer-related deaths in Western countries and is expected to be-
come the second by 2030. Among the different histology subtypes
of exocrine pancreatic cancer, ~95 % are represented by pancre-
atic ductal adenocarcinoma (PDAC), while all other subtypes repre-
sent rare histologies [2]. Surgery is the only curative treatment for
PDAC, although 80 % of patients are diagnosed with an advanced
unresectable stage, leading to a 5-year survival rate under 5 % [3,4].

Chemotherapy represents the standard of care for both lo-
cally advanced (LAD) and metastatic PDAC (mPDAC), with Gemc-
itabine + Nab-Paclitaxel (Gem-NabP) and FOLFIRINOX being stan-
dard of care for first line treatment since 2013, based on the results
of MPACT [5] and ACCORD11 studies [6], respectively. Given the
significant toxicity of FOLFIRINOX, a modified version (mFOLFIRI-
NOX) was implemented and first tested in the PRODIGE 24-CCTG
PAG6 trial as adjuvant treatment in patients who underwent surgery
for PDAC [6,7]. Later on, its activity and tolerability were confirmed
in the metastatic setting [8,9].

These two combinations have not been formally compared in a
clinical trial, in the western population, except for the recent PASS-
01 trial [10], so that real-world observational studies and indi-
rect evaluations (i.e. meta-analyses) tried to define which patients
would benefit the most from each regimen [11,12]. At the same
time, after a decade of unsuccesfull studies, the NAPOLI-3 phase III
trial showed a benefit of the NALIRIFOX (fluorouracil, leucovorin,
liposomal irinotecan, and oxaliplatin) regimen over Gem-NabP in
terms of both progression free survival (PFS) and overall survival
(0S), thus becoming a candidate new reference regimen in this
setting [13]. However, recently published systematic reviews and
meta-analyses showed that NALIRIFOX and FOLFIRINOX have sim-
ilar PFS and OS as first-line treatment of advanced PDAC, despite
significantly different costs [14,15].

Second-line therapy for PDAC is usually chosen based on
prior regimens and patient condition, with Gemcitabine- and
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nanoliposomal-based regimens being the most widely adopted
[16]. However, given the modest efficacy of current first-line reg-
imens and the rapid clinical deterioration of patients with PDAC,
the majority becomes ineligible for second-line therapy after the
first disease progression. Therefore, the early administration of an
active, non-cross resistant treatment after first-line therapy before
disease progression, might prolong the benefit of first-line treat-
ment and could delay clinical deterioration. Combining chemother-
apy regimens in sequential or alternating strategies has been
tested in trials such as the SEQUENCE and the NEOLAP-AIO-PAK-
0113 studies [17,18]. The phase II SEQUENCE clinical trial evaluated
Gem-NabP and mFOLFOX used in a sequential, alternating regi-
men, as compared to Gem-nabP. In detail, patients received one
cycle of Gem-NabP (on days 1-8-15) and one cycle of mFOLFOX
(on days 29-30) every six weeks (Gem-NabP/mFOLFOX), compared
with standard Gem-NabP. Patients receiving Gem-NabP/mFOLFOX
showed a significantly higher median OS (13.2 vs 9.7 months, HR
0.68, 95 % CI 0.48-0.95) and PFS (7.9 vs 5.2 months, HR 0.52,
95 % CI 0.36-0.73) compared to those receiving standard Gem-
nabP. However, this regimen is hard to implement in clinical prac-
tice, both in terms of logistics and mostly for toxicity manage-
ment, as adverse events are hard to attribute to each regimen or
compounds [17]. The NEOLAP-AIO-PAK-0113 multicentric, random-
ized, phase II trial comparing Gem-NabP versus Gem-NabP induc-
tion followed by switch to FOLFIRINOX, showed better tolerability
of the sequential regimen, though with no significant difference
in terms of OS (18.5 vs. 20.7, HR 0.86, 95 % CI 0.55-1.36) in pa-
tients with locally advance disease [18]. Moreover, different phase
Il trials investigated sequential first-line treatment strategies. In
the FIRGEM study alternating FOLFIRI and gemcitabine improved
PFS compare to gemcitabine [19]. The GABRINOX phase I-II trial
demonstrated that administering Gem-NabP followed by FOLFIRI-
NOX was a safe and active first-line approach with a PFS of 10.5
months (95 % CI 6.0-12.5 months) and a median OS of 15.1 months
(95 % CI 10.6-20.1 months) [20]. In contrast, the FUNGEMAX-
PRODIGE 61 trial did not show superiority of fluorouracil, leucov-
orin, liposomal irinotecan (NAPOLI) or NAPOLI followed by Gem-
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NabP over Gem-NabP alone, although it confirmed that the se-
quence of NAPOLI and Gem-NabP was a feasible treatment option
[21].

More recently, our group reported the results of the AR-
MANI trial, a multicenter, Italian, no profit phase III trial, which
showed that a switch maintenance with ramucirumab and pacli-
taxel provides a significant benefit versus continuation of first-line
oxaliplatin-based chemotherapy both in terms of PFS (6.6 vs. 3.5
months, HR 0.61, 95 % CI 0.48-0.79) and OS (12.6 vs. 10.4 months,
HR 0.75, 95 % CI 0.58-0.96) in patients with metastatic HER2 neg-
ative gastric or gastro-oesophageal cancer [22]. Overall, these data
support the investigation of a switch maintenance strategy after
first-line induction chemotherapy in patients with advanced PDAC.

Maintenance therapy after initial chemotherapy, in patients
with advanced PDAG, is still under investigation, with some stud-
ies, such as ALPACA trial or PANOPTIMOX-PRODIGE 35 trial, sug-
gesting the potential benefits of de-escalating treatment for pa-
tients who achieve stable disease to improve tolerability [23,24].
In particular the phase II PANOPTIMOX-PRODIGE 35 trial showed
that maintance with fluorouracil and leucovorin after 4 months of
FOLFIRINOX is an effective strategy and survival was comparable
to 6 months of FOLFIRINOX [24]. Moreover, the POLO trial showed
that Olaparib could be an effective maintenance therapy for pa-
tients with BRCA1/2 or PALB2 mutations, though without a benefit
in OS [25].

From a molecular standpoint, germline BRCA1/2 mutations are
found in ~3 % of western patients, within the subset of PDAC
exhibiting homologous recombination deficiency (HRD), which
constitutes approximately 25 % of mPDAC [26]. These subtypes
demonstrate increased sensitivity to platinum-based chemother-
apy and PARP inhibitors [27]. Beyond this, PDAC is character-
ized in over 90 % of instances by KRAS mutations, frequently co-
occurring with TP53, SMAD4, and CDKN2A mutations as the most
common genomic alterations [28]. Despite this frequent genomic
homogeneity, PDAC subtypes have been identified based on tran-
scriptomic profiling, with the classical and basal-like subtypes be-
ing the most widely validated entities [29]. These subtypes ex-
hibit distinct responses to different chemotherapy regimens. For
example, basal-like tumors show greater responsiveness to Gem-
NabP, while classical tumors tend to respond better to mFOLFIRI-
NOX [30]. However, HRD testing is not always routinely available
prior to treatment initiation, and transcriptomic profiling is not
standard clinical practice [26]. Therefore, exposing tumors to all
available chemotherapy regimens may enhance treatment efficacy
by targeting diverse subtypes. Furthermore, several transcriptomic
signatures, such as GemPred, GemCore, and PancreasView, have re-
cently been developed to predict sensitivity to gemcitabine and
FOLFIRINOX components, aiming to facilitate a more personalized
treatment approach [31,32]. While these signatures have shown
promising results in predicting patient outcomes, primarily in the
adjuvant setting, further validation is necessary, particularly in
combination with Nab-Paclitaxel [33].

Based on these considerations, the PANThEON study aims at
investigating whether switching first-line treatment to Gem-NabP
after a mFOLFIRINOX-based 3 months induction may improve pa-
tients’ OS and tolerability as compared with mFOLFIRINOX contin-
uation.

2. Methods
2.1. Aims

The primary objective of this study is to evaluate the effi-
cacy of switching first-line treatment to Gem-NabP (arm B) after

mFOLFIRINOX-based 3 months induction compared to mFOLFIRI-
NOX continuation (arm A). The primary study endpoint is OS,
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while secondary enpoints are PFS, time to treatment failure (TTF),
overall response rate (ORR), quality of life (QoL), toxicities, propor-
tion of patients not eligible to randomization and subsequent treat-
ment line frequency.

2.2. Trial design

PANThEON is a randomized, open-label, multicenter phase III
trial. This is a superiority trial evaluating Gemcitabine plus nab-
paclitaxel, given as switch maintenance (arm B), versus continua-
tion of mFOLFIRINOX (arm A), given as per standard clinical prac-
tice, in subjects with unresectable locally advanced or metastatic
pancreatic adenocarcinoma without disease progression after 3
months of induction mFOLFIRINOX triplet chemotherapy.

Patients will be enrolled by their treating investigators and as-
signed to a treatment arm by 1:1 central randomization. Before
randomization, patients will be stratified based on Easter Coopera-
tive Oncology Group (ECOG) Performance status (PS, O vs 1) and
disease extension (locally advanced vs metastatic with presence
of liver metastases vs metastatic without presence of liver metas-
tases). The study schema is depicted in Fig. 1.

The planned population of 220 patients will be randomized at
28 study centers in Italy (see Table 1). The study is sponsored by
the Gruppo Oncologico Nord Ovest (GONO) Foundation and par-
tially by from the Rising Tide®, Foundation for Clinical Cancer Re-
search.

Registration, randomization and data collection procedures will
be performed using the MyHealth platform, which is a secure,
browser-based web application widely used by researchers offering
unique features, including the randomization that can be used to
conduct rigorous RCT. Investigator meetings and monthly accrual
updates will be held to ensure adequate enrollment.

The sponsor GONO Foundation will be responsible for data
management of this study, including quality checking of the data.

2.3. Study endpoints

The primary endpoint of the study is the Overall Survival (OS),
defined as time from randomization to death of all causes or last
follow-up for alive patients.

Additional secondary endpoints are:

- Progression free survival (PFS), i.e. the time from randomiza-
tion to disease progression or death from any cause;

Time to treatment failure (TTF), i.e. the time from randomiza-
tion to discontinuation of treatment for any reason, including
progressive disease, treatment toxicity and death;

Objective response rate (ORR) i.e. the percentage of patients
achieving a complete (CR) or partial (PR) response, according
to RECIST 1.1 criteria, and DCR, i.e. the percentage of patients
achieving a complete (CR) or partial (PR) response or a stable
disease (SD), according to RECIST 1.1 criteria;

Quality of life (QoL), i.e. QoL will be estimated with EORTC
QLQ-C30 and the modules INFO25, PAN26, FA12, CAX24,
COMU26 and CIPN20; mean score changes from baseline, pro-
portion of patients with improved, stable, or deteriorated scores
from baseline and time to deterioration in the EORTC QLQ-C30,
PAN-26, CAX24, CIPN20, physical functioning, social function-
ing, and fatigue scores will be compared between the two arms.
Time to deterioration will be defined as the time from baseline
to the first onset of a 10-point or greater decrease from base-
line for functional scales or a 10-point or greater increase for
symptom scales, with confirmation under the right-censoring
rule. All available observations will be used to calculate time
to deterioration. Evaluation of the level of information will be
performed with the EORTC QLQ INFO25, which is a valid self-
reported instrument consisting of 25 questions. Communication
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Arm A (n = 110)

Continuation of
mFOLFIRINOX

INDUCTION PHASE
Up to 14 weeks (4-6 cycles)

-

mFOLFIRINOX

Oxaliplatin 85 mg/sqm
Irinotecan 150 mg/sqm
I-Leucovorin 200 mg/sgm
5-FU 2400 mg/sqm

Unresectable, locally
advanced or metastatic
pancreatic ductal
adenocarcinoma

v
A
S200z>»x

q2wks 1:1
Arm B (n = 110)
Main inclusion criteria: _ ) . Stratification factors:
Patients eligible for treatment in the first-line setting. ECOG PS 0,1 Gem-NabP
Subjects must be 218 years. Disease extension: Gemcitabine 1000 mg/sqm d1,8,15
ECOG PS 0/1, If age 270 years, ECOG PS must be 0. LAD vs Nab-Paclitaxel 125 mg/sqm d1,8,15

M+ with liver mets vs
M+ without liver mets

Adequate organ function as per protocol
Estimated life expectancy > 3 months.

qdwks

Fig. 1. PANThEON Study design.

Table 1
Participating centers.

Tx continuation
(de-escalation or Tx
holiday to be
discussed with
Sponsor)
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Disease progression/
unacceptable toxicity/consent withdrawal

Numero Centro  Sede Centro Istituto

Pi

Filippo Pietrantonio
Elena Ongaro
Francesco Mannavola
Giuseppina Arcangeli
Carlo Carnaghi
Gianluca Tomasello
Maria Bonomi
Stefano Tamberi
Lorenzo Antonuzzo
Roberto Murialdo
Chiara Alessandra Cella
Katia Bencardino
Barbara Galassi
llario Giovanni Rapposelli
Laura Attademo
Laura Forti

Francesca Bergamo
Ingrid Garajova
Salvatore Corallo
Rita Chiari

Caterina Vivaldi
Francesco Leone
Samantha Di Donato
Lisa Salvatore
Emanuela Dell’Aquila

1 Milano Fond. IRCCS Istituto Nazionale dei Tumori

2 Aviano Centro Riferimento Oncologico

3 Bari A.0.U.C. Policlinico di Bari

4 Brescia ASST Spedali Civili di Brescia

5 Catania Humanitas Istituto Clinico Catanese

6 Crema ASST Ospedale Maggiore di Crema

7 Cremona ASST di Cremona

8 Faenza Azienda USL della Romagna

9 Firenze Az. Ospedaliero-Universitaria Careggi

10 Genova IRCCS Ospedale Policlinico San Martino

11 Milano Istituto Oncologico Europeo

12 Milano ASST Grande Ospedale Metropolitano Niguarda

13 Milano Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico
14 Meldola [stituto Scientifico Romagnolo per lo Studio e la Cura dei Tumori (L.R.S.T.)
15 Napoli Ospedale del Mare

16 Novara AOU Maggiore della Carita - Novara

17 Padova LR.C.C.S. Istituto Oncologico Veneto

18 Parma Azienda Ospedaliero-Universitaria di Parma

19 Pavia IRCCS San Matteo

20 Pesaro-Urbino  Azienda Sanitaria Territoriale Pesaro Urbino (AST PU)

21 Pisa Azienda Ospedaliero Universitaria Pisana

22 Ponderano Nuovo Ospedale degli Infermi

23 Prato Nuovo Ospedale di Prato - S. Stefano

24 Roma Policlinico Universitario A. Gemelli

25 Roma IRCCS Istituto Nazionale Tumori Regina ELena

26 Rozzano Istituto Clinico Humanitas

27 Tricase E.E. “Card. G. Panico” - Tricase

28 Udine Presidio Ospedaliero “Santa Maria della Misericordia” di Udine

Silvia Bozzarelli
Emiliano Tamburini
Silvio Ken Garattini

between patients and professionals will be assessed with the
EORT QLC COMU26.

Toxicity, i.e. the percentage of patients, relative to the total of
subjects experiencing a specific adverse event, according to Na-
tional Cancer Institute Common Toxicity Criteria (version 5.0).
Proportion of patients not eligible to randomization, i.e. pa-
tients who started induction treatment but result not eligible
due to i) clinical deterioration or treatment toxicity, ii) with-
draw consent, iii) disease progression documented as best re-
sponse; iv) other causes.

Subsequent treatment lines frequency, i.e. the percentage of
patients who undergo a systemic treatment (excluding locore-
gional treatments or surgical treatment of unresectable disease)
after progression to first line in both arms.

Exploratory studies including Next-Generation Sequencing
(NGS) in archival tumor tissues, longitudinal circulating tumor DNA
(ctDNA) analysis, radiomic, radiogenomic and pathomic analyses
are planned in order to predict the presence of specific molecu-
lar targets, tumor heterogeneity, and to identify patients that may

achieve the best outcomes with the switch maintenance strategy
with Gem-NabP compared to mFOLFIRINOX continuation.

Samples and imaging scans will be stored at the coordinating
center Fondazione IRCCS Istituto Nazionale Tumori (INT) in Milan,
Italy.

2.4. (linical setting

Patients affected by histologically or cytologically confirmed un-
resectabled locally advanced or metastatic, eligible for treatment in
the first line setting.

Other main inclusion criteria are:

- Age >18 years and <75 years

- ECOG PS 0-1, if age > 70 years ECOG PS must be 0

- Adequate hematologic, hepatic, renal and coagulation function

- Available archival tumor tissue for exploratory research

- Presence of measurable or non-mesurable disease assessed by
CT scan and/or MRI according to Response Evaluation Criteria
in Solid Tumors (RECIST) version 1.1
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Estimated life expectancy > 3 months

Main exclusion criteria are:

Pancreatic neuroendocrine, acinar, squamous/adenosquamous,
or islet tumors

Previous or concurrent systemic (e.g. cytotoxic or targeted or
other experimental drugs) therapy for advanced pancreatic ade-
nocarcinoma. In case of prior neo(adjuvant) chemotherapy, pro-
gression of disease must have occurred >9 months after treat-
ment completion without any residual toxicity

Major surgery or radiation therapy performed within <4 weeks
before randomization

Known allergy or hypersensitivity to study drugs and/or their
excipients

Unresolved toxicity > CTCAE grade 2 attributed to any prior
therapies (e.g. grade >2 peripheral neurotoxicity), excluding
anemia or alopecia.

Presence of symptomatic central nervous system (CNS) metas-
tases, or CNS metastases that requires directed therapy (such as
radiotherapy or surgery) or increasing doses of corticosteroids 2
weeks prior to study entry

Any known additional malignancy that is progressing or re-
quires active treatment

Any serious underlying medical conditions (judged by the in-
vestigator), that could impair the ability of the patient to par-
ticipate in the trial

2.5. Treatment

The induction chemotherapy regimen will be mFOLFIRINOX as
per standard of care, with the following dose and schedule:

- Oxaliplatin 85 mg/square meter (sqm);

« Irinotecan 150 mg/sqm;

» Leucovorin 400 mg/sqm
200 mg/sqm;

« 5-FU 2400 mg/sqm 46-hours infusion;

(racemic) or L-Leucovorin

every 2 weeks.

Treatment must be continued for up to a maximum of 14
weeks, corresponding to ~ 6 bi-weekly cycles. A minimum of 4
treatment cycles administered is necessary for the patient to be
evaluable for randomization.

Subjects with CR/PR/SD after induction regimen in case of mea-
surable disease, or without progressive disease in case of non-
measurable disease, will be randomized in 1:1 ratio between the
two treatment arms.

« Arm A: Continuation of the same regimen used as induction
chemotherapy.

« Arm B: Gemcitabine 1000 mg/sqm plus Nab-Paclitaxel
125 mg/sqm on Days 1,8,15 of every 28-day cycles.

Treatment will continue until disease progression, unacceptable
toxicity, informed consent withdrawal, or patient’s death in both
arms, whichever comes first. For patients in arm A, treatment hol-
iday or descalation of the treatment is permitted upon discussion
with the Sponsor. In case of permanent discontinuation of one or
more compounds due to unacceptable toxicity, treatment with the
other agent(s) may be continued until disease progression in each
arm. Second-line treatment will be at Investigator’s discretion.

As defined in the study protocol, surgical resection is rec-
ommended in responsive patients with locally advanced disease.
In particular it is strongly recommended to assess indication for
surgery every 2 months, in the frame of a multidisciplinary group
with expertise in the management of PDCA. Whenever a patient is
submitted to radical resection, post-operative disease status should
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be re-evaluated within 8 weeks from surgery and a close post-
operative follow up should be performed. Post-operative treatment
is at the discretion of the investigator, according to prior treatment,
performance status and surgery outcome, and must be discussed
with the Sponsor.

Conversely, given the still controversial role of radiotherapy in
locally advanced pancreatic ductal adenocarcinoma and the lack of
a clear survival benefit compared with chemotherapy alone [34],
radiotherapy is not permitted within this trial. Any potential indi-
cation for radiotherapy should therefore be evaluated on a case-
by-case basis and discussed with the study team prior to adminis-
tration.

2.6. Statistical methods

Sample size justification. A total of 220 subjects will be random-
ized 1:1 in each treatment arm over a 36-month period of uniform
accrual, followed by 12 months of follow-up. To achieve this goal,
about 340 subjects need to be enrolled at the start of first-line
treatment, expecting a drop-out rate during or after the 3 months
of induction chemotherapy of about 35 % due to disease progres-
sion (clinical and/or radiological, according to historical data), un-
acceptable toxicity, patient refusal, or other causes. With such a
sample size and a two-sided alfa of 5 %, the study provides 80 %
power to detect a hazard ratio (HR) of 0.65. Based on historical
data, when the median OS from randomization in the control arm
is 10 months, this HR corresponds to an increase in median OS of
5.4 months, to be regarded as a clinically meaningful effect.

2.7. Statistical analysis

Intention-to-treat (ITT) population: Patients enrolled and ran-
domized in the trial by signing the informed consent and assigned
a study identification number.

Per protocol (PP) population: ITT population excluding all the
patients that did not receive maintenance treatment for any cause,
severely violated protocol inclusion/exclusion criteria or have with-
drawn informed consent.

Safety population: Patients who had received at least one dose
of maintenance treatment.

Standard descriptive statistics will be calculated for categorical
data (i.e., frequency and percentage) and continuous data (i.e., me-
dian and interquartile range) according to the ITT and PP popula-
tions.

The OS curves will be estimated with the Kaplan-Meier method
and compared in the two treatment arms by using the log-rank
test. The HR and the corresponding 95 % confidence interval will
be estimated using a Cox model. To anticipate the study termina-
tion in case of futility, an interim analysis based on the calculation
of conditional power is planned when at least 60 deaths are regis-
tered (35 % of the number of events necessary to reach the power
of the study). In particular, the study will be continued if the con-
ditional power under the observed trend is at least 30 % (indicating
a promising provisional result) or stopped otherwise.

The OS, PFS and TTF curves will be estimated with the Kaplan-
Meier method and compared in the two treatment arms by using
the log-rank test. In the ITT and PP populations, ORR will be esti-
mated as the percentage of patients achieving a CR or PR accord-
ing to RECIST 1.1 criteria, and DCR as the percentage of patients
achieving CR, PR or SD. For both OR and DCR, exact 95 % confi-
dence intervals will be estimated, and between group comparisons
will be performed using Pearson’s Chi- Square test. Among ex-
ploratory analyses, the impact of transcriptomic-based tumor sub-
types will be assessed on patients’ outcomes.

Cox models for OS/PFS and a binary logistic model for ORR will
be estimated including an interaction term between the treatment
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arm and transcriptomic subtypes, in order to assess the treatment
effect according to the different strata. For EORTC QLQ-C30, PAN26,
CAX24, CIPN20, physical functioning, social functioning, and fatigue
scores, descriptive tabular or graphical analyses will be performed.
In particular, mean score changes from baseline, proportion of pa-
tients with improved, stable, or deteriorated scores from baseline
and time to deterioration will be compared between the two arms.
Time to deterioration will be defined as the time from baseline
to the first onset of a 10-point or greater decrease from baseline
for functional scales or a 10-point or greater increase for symptom
scales, with confirmation under the right-censoring rule. All avail-
able observations will be used to calculate time to deterioration.

Tables of adverse event incidence and individual incidence will
be produced according to the primary system-organ class (SOC)
and within the category defined in the CTCAE v.5.0. The summaries
will be overall (severity grades 1-5) and for grade >3 events. The
analysis will be performed on the safety population.

3. Discussion

Considering the poor prognosis of patients with advanced PDAC
and the limited efficacy of standard treatments, new strategies to
overcome chemotherapy resistance are urgently needed.

The two most important unmet needs in treatment strategies
for advanced PDAC are i) to improve the efficacy of the first-line
triplet chemotherapy while reducing its toxicity, thus improving
tolerability and quality of life (QoL) and ii) to increase the per-
centage of patients that will be eligible for an active subsequent
line-therapy. In details, continuation of first-line chemotherapy un-
til disease progression is often burdened by cumulative toxicities
and occurrence of drug resistance. Currently, both FOLFIRINOX and
Gemcitabine-based regimens are approved and recommended as
first-line treatment options for LAD and mPDAC [5,6,35]. In the
Western population, a direct comparison between the two regi-
mens has not been tested in a clinical trial. However, the NAPOLI-
3 trial showed that the triplet NALIRIFOX, a regimen very similar
to FOLFIRINOX in terms of type and dosage of the drugs adminis-
tered, is superior to the Gem-NabP doublet as first-line treatment
of mPDAC [13]. Recent meta-analyses confirmed the superiority of
FOLFIRINOX and NALIRIFOX over Gem-NabP, without a significant
difference between the two triplets [14,15]. Moreover, observa-
tional studies revealed that, among possible treatment sequences,
the best outcomes have been observed in patients treated with
first-line mFOLFIRINOX and second-line Gemcitabine-based combi-
nations [36]. Finally, presence of HRD is an established biomarker
of higher sensitivity to platinum-based chemotherapy, but HRD
status is often unknown at the time of treatment initiation and the
result of the analysis, in clinical practice, takes weeks or months
[26]. Therefore, upfront use of a non-platinum-based regimen may
miss targeting this relevant biomarker.

Given these considerations, mFOLFIRINOX represents the best
choice as upfront treatment for LAD or mPDAC. Moreover, given
the significant toxicity associated with this triplet regimen, de-
escalation after obtaining disease control or response may pro-
long treatment efficacy, while improving tolerability. The phase
I PANOPTIMOX-PRODIGE 35 trial showed that, in order to im-
pact overall survival, a short but effective induction phase is suffi-
cient. However median overall survival remains around 10 months
in both arms (maintance with fluorouracil and leucovorin after 4
months of FOLFIRINOX vs. 6 months of FOLFIRINOX) [24].

In this light, switching to an active, doublet regimen as Gem-
NabP may allow patients to be exposed to all active chemother-
apy regimens before clinical deterioration and inability to sustain
repeated administrations and actually confer an even greater ad-
vantage; furthermore, it may avoid the cumulative toxicity of the
triplet mFOLFIRINOX regime. Lastly, this strategy may allow to sus-
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pend induction chemotherapy before the tumor becomes resistant,
so that the same (or similar, e.g. nanoliposomal irinotecan) com-
pounds of mFOLFIRINOX may be newly administered in 2nd or
later lines of treatment with retained efficacy. Bulding upon this
rationale and the data presented above, the PANThEON study in-
tend to propose a possible sequential regimen as a promising first
line treatment strategy for mPDAC, offerering important insights
for refining treatment approaches and improving patient’s quality
of life and survival outcomes in PDAC.
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