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Introduction

Metastatic pancreatic ductal adenocarcinoma
(mPDAC) is a highly aggressive and lethal malig-
nancy. Patients with mPDAC have a poor prog-
nosis with a 5-year survival of less than 5%.
Surgery combined with chemotherapy is still the
only potentially curative treatment. However, due
to the absence of early warning symptoms, late
diagnosis, and rapid metastatic spreading, cura-
tive resection is only possible for 10-20% of
patients.! As such, there is a high need for the
development of new therapeutic options, espe-
cially for patients with metastatic disease. A lot of
effort has already been made to improve the first-
line treatment, gemcitabine, with the addition of
a second cytotoxic agent or targeted therapy.?3
The addition of nab-paclitaxel to gemcitabine in a
first-line setting significantly improved clinical
outcomes, whereas the addition of erlotinib
seemed to have a rather modest effect on the sur-
vival of the patients.%> Recent advances in chem-
otherapeutics and a better understanding of the
molecular biology of mPDAC have established
the potential of a combination of oxaliplatin,
irinotecan, folinic acid, and fluorouracil
(FOLFIRINOX) as first-line therapy for mPDAC
patients,! but this is only recommended when the
patients’ performance status is optimal.® Hence,
most patients are still treated with gemcitabine-
based therapy in first line, but many patients pro-
gress under this regimen. Recently, the
combination of nanoliposomal irinotecan (nal-
IRI) with 5-fluorouracil and folinic acid (5-FU/
LV) has been shown to be superior to the use of
5-FU/LV alone in patients that progressed after
gemcitabine-based therapy.”® A 2-month advan-
tage in median overall survival (OS) was observed.
Likewise, the median progression-free survival
(PFS), objective response rate and disease control
rate were all in favor of nal-IRI+ 5-FU/LV.7:8
This led to the approval of nal-IRI + 5-FU/LV for
use in adult patients with mPDAC who have pro-
gressed following gemcitabine-based therapy by
both the European Medicines Agency (EMA)
and Food and Drug Administration.%10

While this is currently the only approved second-
line treatment for mPDAC patients, other chem-
otherapy regimens, such as FOLFIRINOX,

5-FU + oxaliplatin, 5-FU-based monotherapy,
oxaliplatin + capecitabine, or capecitabine mono-
therapy, are also used after progression under
gemcitabine-based therapy.!! Due to the lack of
predictive molecular markers favoring one chem-
otherapy regimen over another, no clear recom-
mendations regarding the optimal sequence of
treatment for mPDAC are currently available.
Hence, the therapeutic choice is mostly defined
by the patients’ performance status, age, the
residual toxicity profile of the previous treatment,
and the preference of the physician. Another rea-
son for the lack of consensus in this field is the
unavailability of head-to-head comparison
between different treatment approaches. Indeed,
apart from the NAPOLI-1 trial, no prospective
studies were performed to compare nal-
IRI + 5-FU/LV with other recommended chemo-
therapy regimens. However, a recent retrospective
analysis compared nal-IRI + 5-FU/LV with mod-
ified FOLFIRINOX on one hand and FOLFIRI
(irinotcan + 5-FU/LV) on the other hand as sec-
ond-line therapy for unresectable pancreatic can-
cer and confirmed the favorable risk—benefit
balance of nal-IRI + 5-FU/LV.12

Although randomized clinical trials, like the
NAPOLI-1 trial, are considered the reference
standard for comparing the efficacy and safety of
treatments, these studies do not always reflect eve-
ryday clinical practice.”%13-15 Postmarketing sur-
veillance has a big impact on the decision of a
physician to choose one approach over the other
as it provides updates to healthcare professionals
with regard to the safe and efficacious use of medi-
cines to estimate the risk-benefit ratio of the inter-
vention.!® Hence, the objective of this study is to
investigate whether the efficacy and safety profile
of nal-IRI + 5-FU/LV as described in the prospec-
tive phase III NAPOLI-1 trial is similar when it is
used in real-life clinical practice in Belgium.

Patients and methods

This national, retrospective data collection study
included patients with histologically confirmed
mPDAC. Patients who received at least one cycle
of nal-IRI + 5-FU/LV in the context of post-gem-
citabine-based therapy between 14 October 2016
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(EMA marketing authorization) and 01 April
2021 were included. Patients of whom only lim-
ited clinical data were available or who were pre-
viously treated with irinotecan-based therapy in
metastatic setting were excluded, in line with the
Belgian reimbursement criteria for nal-IRI.

The regulatory sponsor was the Antwerp
University Hospital and this work was financially
supported by Servier. The study was approved by
the local ethics committees of the participating
institutions (Supplemental Table 1) and was exe-
cuted in accordance with Good Clinical Practice
and the Declaration of Helsinki (ICH GCP
E6(R2)). Informed consent was not required due
to the retrospective nature of the study.

Relevant clinical data of the patients recorded in
the patients’ medical files till database lock
(01/02/2022) were entered into an electronic case
report form (eCRF). Baseline data were used to
map patients’ demographics. Dosing of nal-
IRI + 5-FU/LYV was assessed using the duration of
the treatment in combination with both the starting
doses and the dose intensity of all chemotherapeu-
tic agents. The latter is defined as the mean dose
used over the entire treatment period of a patient.
Also, data on dose reductions, therapy delays, and
treatment discontinuations were recorded.

Efficacy was assessed using the OS from the start
of treatment with nal-IRI+ 5-FU/LV (primary
outcome), the survival rate at 6 months and 1 year,
the PFS, disease control rate, and OS from the
date of diagnosis of metastatic disease (secondary
outcomes). OS is defined as the time from the
start of nal-IRI+5-FU/LV treatment (primary
outcome) or the date of diagnosis of metastatic
disease (secondary outcome) until death of any
cause or until the day of database lock for the
patients who were alive at that point. PFS is
defined as the time from the start of nal-
IRI +5-FU/LV treatment until disease progres-
sion or patient death, whatever comes first or
until the day of database lock for the patients who
were still alive and did not show signs of progres-
sion at that point. Patients were assessed every
8-12weeks by computed tomography. The over-
all response rate is defined as the percentage of
patients in whom the best response was complete
response or partial response. In addition, disease
control rate was calculated based on the percent-
age of patients in whom the best response was a
complete response, partial response, or stable
disease.!718

The safety of the nal-IRI+ 5-FU/LV treatment
was assessed by the occurrence of treatment-
emergent adverse events (TEAEs). These are
defined as any adverse event with an onset date
on or after the first dose of nal-IRI + 5-FU/LV or
any adverse event that worsened after the first
dose nal-IRI +5-FU/LV. Adverse events were
recorded wusing the Standardized Medical
Dictionary for Regulatory Activities (MedDRA)
coding system (SMQs) and graded for severity
according to National Cancer Institute Common
Terminology Criteria for Adverse Events version
5.0.1° In this context also, the percentage of
patients with dose reductions, treatment cycle
delays, and discontinuations due to treatment
toxicity was calculated and the number of hospi-
tal admissions and emergency department visits
that were linked to the toxicity of the treatment
were monitored.

Most results of this observational and exploratory
study were summarized in a descriptive way.
Survival curves were used to estimate the median
OS, survival rates, and median PFS by means of
the Kaplan—Meier method. For these analyses,
patients for which the second event (i.e. death or
disease progression) did not occur before the date
of database lock were censored. Statistical analy-
ses (chi-squared test for categorical data, Mann—
Whitney test for numerical data and Log-rank
test for survival data) were performed using
GraphPad Prism 8 software (www.graphpad.com)
and R software (www.r-project.org). A (two-sided) p
value of <0.05 was considered statistically signifi-
cant. Results and two-sided 95% ClIs are presented
in the corresponding figures.

Results

Patient characteristics

Clinical data of 56 mPDAC patients from 9 partici-
pating institutions in Belgium were retrospectively
assessed (Supplemental Figure 1). All patients
received gemcitabine-based therapy as the first-line
treatment of metastatic disease. Baseline patient
demographics and disease characteristics are pre-
sented in Supplemental Table 2. The median age
at diagnosis was 69years (range 43 years). With 32
(57.1%) male and 24 (42.9%) female patients, a
good balance between both genders was present in
the study population. After progression under first-
line therapy, 38 patients (67.9%) received nal-
IRI+5-FU/LV as second-line treatment and 18
(33.1%) patients received nal-IRI+5-FU/LV as a
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third-line treatment or later. Subsequent third-line
or fourth-line therapy after nal-IRI + 5-FU/LV was
given to 20 patients (35.7%).

Dosing details

Details on the dosing of nal-IRI + 5-FU/LV in the
study population are given in Table 1. The
median number of nal-IRI + 5-FU/LV cycles was
5 (range 49 cycles) and the median duration of
the therapy was 10weeks (range 130.8 weeks).
The median starting dose for nal-IRI was 70 mg/
m? (range 49.24mg/m?) and the median dose
intensity was 63.77 mg/m? (range 64.18 mg/m?).
Of all included patients, 40 (71.4%) patients
started treatment with at least 90% of the recom-
mended dose of nal-IRI, specified in the Summary
of Product Characteristics (70mg/m?). These
patients will be referred to as patients who started
with an optimal dose of nal-IRI in further analy-
ses described in this article.

Dose reductions of any of the components of the
nal-IRI +5-FU/LV treatment occurred in 24
(42.8%) patients, 22 of which included a reduc-
tion in nal-IRI. Of these 22 patients, 18 had
started therapy with an optimal dose of nal-IRI
and for 16 patients the dose reduction of nal-IRI
was due to treatment-related toxicity. Other rea-
sons for dose reductions included patient deterio-
ration and medical decision. Treatment delay was
reported in 21 (37.5%) patients of which 15
patients started with an optimal dose of nal-IRI.
For 11 patients, treatment delay was induced by
the occurrence of a TEAE (Supplemental Table
3). Other reasons for a delay in the treatment
scheme were therapy pause, a medical decision,
and patient deterioration.

The most reported reason for discontinuation of
the treatment with nal-IRI + 5-FU/LV was the
occurrence of disease progression (35 patients;
62.5%), but for 5 (8.9%) patients treatment dis-
continuation was linked to treatment-related tox-
icity. Other reasons for treatment discontinuation
included the patient’s wish, patient deterioration,
and death (Supplemental Table 4).

Efficacy

In the overall study population, a median OS
from the start of treatment with nal-IRI + 5-FU/
LV of 6.8months [95% CI: 5.6—8.4 months,
Figure 1(a)] and a median OS from the diagnosis
of metastatic disease of 15.2months (95% CI:

13.2—-19.2 months) was observed [Figure 1(b)].
Kaplan—Meier estimated a 6-month survival rate
of 57.4% (95% CI: 43.2-69.3%) and a 1-year
survival rate of 27.8% (95% CI: 16.7-40.0%)
with four (7.1%) patients surviving beyond
20 months after the start of nal-IRI+ 5-FU/LV.
Another three (5.4%) patients were still alive at
the moment of database lock and had an OS of,
respectively, 16.5, 18.5, and 18.8 months from
the start of treatment with nal-IRI + 5-FU/LV.

Patients being treated with nal-IRI + 5-FU/LV as
second-line therapy for metastatic disease had a
median OS from the start of treatment with nal-
IRI + 5FU/LV for 6.8 months [95% CI: 5.9-7.0
months, Figure 1(c)], and an estimated 6-month
survival rate of 62.2% (95% CI: 44.6-75.6%)
and a l-year survival rate of 24.3% (95% CI:
12.2-38.8%). DPatients that received nal-
IRI+5-FU/LV in later-line treatment had a
median OS from the start of treatment with nal-
IRI+5FU/LV for 5.6months [95% CI: 4.2
months—no upper limit of the 95% CI could be cal-
culated due to skewedness of the data, Figure 1(d)],
an estimated 6-month survival rate of 47.1%
(95% CI: 23.0—68.0%) and a 1-year survival rate
of 35.3% (95% CI: 14.5-57.0%).

In total, this study counted 15 long-term survi-
vors (patients with an OS> 12months from the
start of treatment with nal-IRI+ 5-FU/LV). In
Table 2, the patients’ characteristics of these
long-term survivors are compared to the patients’
characteristics of patients who did not survive
longer than 12months after initiation of treat-
ment with nal-IRI + 5FU/LV. The group of long-
term survivors had a median age of 71 (range 35
years), and 10 (66.7%) of the patients were male.
Among the 15 long-term survivors, 9 (60.0%)
patients started therapy with an optimal dose of
nal-IRI and 7 of these patients underwent dose
reductions for nal-IRI. Nal-IRI was given as a
second-line treatment to nine (60.0%) of these
patients. Statistical analysis did not show any sig-
nificant differences between the baseline patients’
characteristics of both groups.

The median PFS for the whole study population
was estimated to be 3.1 months [95% CI: 2.3-4.6
months, Figure 2(a)]. Patients being treated with
nal-IRI+5-FU/LV as second-line therapy for
metastatic disease had a median PFS of 3.9 months
[95% CI: 2.8—4.8 months, Figure 2(b)], while
this was 2.4months [95% CI: 1.9-9.1 months,
Figure 2(c)] for those who received nal-IRI +
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Table 1. Dosing details of nal-IRI + 5-FU/LV treatment of included patients.

Therapy duration (n=56)

Median number of cycles (range) 5 (49)
Median treatment duration (weeks; range) 10 (130.8) 9.5 (129)*
Patients with therapy delay 4 (7.1%)
Median duration (weeks; range) 2.4 (5.1)
Starting dose (n=56)
Nal-IRI
Median (mg/m?; range) 70.00 (49.24)
<50** 3 (5.4%)
50-60** 9 (16.1%)
60-70** 16 (28.6%)
70-80** 20 (35.7%)
=80** 5 (8.9%)
Missing 3 (5.4%)
5-FU
Median (mg/m2; range) 2400 (1291)
LV
Median (mg/m2; range) 240.2 (272.7)
Dose intensity
Nal-IRI
Median (mg/m?; range) 63.77 (64.18)
5-FU
Median (mg/m?; range) 2266 (2151)
Lv
Median (mg/m2; range) 282.2 (367.4)

5-FU, 5-fluorouracil; LV, folinic acid; nal-IRI, nanoliposomal irinotecan.

“Without patients that had therapy delay.

“Limits of dosing ranges are set at whole numbers, if the upper limit is exceeded by 0.01 and the dose belongs to the next

range.

5-FU/LV in later-line treatment. The overall
response rate was 17.9% and the disease control
rate was 48.3%, with 1 patient (1.8%) showing a
complete response, 9 (16.1%) showing a partial
response, and 17 patients (30.4%) showing stable
disease. Immediate disease progression during

nal-IRI + 5-FU/LV treatment was observed for
29 patients (51.8%).

We performed a subgroup analysis on the patient
group that started therapy with an optimal dose of
nal-IRI [#=40, Figure 3(a) and (b)]. Within
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Figure 1. Kaplan-Meier curves showing median OS of the whole population (n=56) in this study since the start
of treatment with nal-IRI + 5-FU/LV (a), the whole population (n=56) since the date of diagnosis of metastatic
disease (b), and the subgroup that started nal-IRI + 5-FU/LV therapy in second line (c) and those that started
this therapy in later lines (d]. *No upper limit of the 95% Cl could be calculated due to skewedness of the data.
5-FU/LV, 5-fluorouracil/folinic acid; nal-IRI, nanoliposomal irinotecan; 0S, overall survival.

these subpopulation, we could show that patients,
who underwent dose reductions (z=18) for nal-
IRI during their treatment, had a better OS
(»p=0.0051) and PFS (p=0.0296) compared to
the patients that did not have any dose reduc-
tions: median OS 7.6months [95% CI: 6.7
months—no upper imit of the 95% CI could be cal-
culated due to skewedness of the data, Figure 3(c)]
and median PFS 3.9 months [95% CI: 2.8—-15.7
months, Figure 3(d)] oversus median OS
5.8months [95% CI: 4.1-8.4months, Figure
3(c)] and median PFS 2.2months [95% CI:
1.8-4.6 months, Figure 3(d)], respectively.
Kaplan—Meier estimated a 6-month survival rate
of 70.6% (95% CI: 43.1-86.6%) and a 1l-year
survival rate of 41.2% (95% CI: 18.6—62.4%) for
patients who underwent dose reductions, with

four patients surviving beyond 20months. For
the patient group that had no dose reductions, an
estimated 6-month survival rate of 48.0% (95%
CI: 25.7-19.0%) and a l-year survival rate of
9.6% (95% CI: 1.6—16.6%) was observed, with
no patients surviving beyond 20 months.

Safety

A summary of all reported TEAEs is given in
Table 3. In total, 74 TEAEs were reported, of
which 25 (39.2%) were scored grade 3 and only one
grade 4 TEAE (fatigue) was reported. The most
common TEAEs of all grades included gastrointes-
tinal problems such as noninfectious diarrhea as
well as gastrointestinal nonspecific inflammation
and dysfunctional conditions. In total, 36 patients
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Table 2. Demographic and clinical patient
characteristics of long-term survivors compared to
non-long-term survivors.

Patient Long-term Non-long-
characteristic survivors term survivors
(n=15) (n=39*)

Gender

Male 10 (66.7%) 22 (56.4%)

Female 5 (33.3%) 17 (43.6%)
Age

Median (range) 71 (35) 68 (42)

<é5years (%) 7 (46.7%) 17 (43.6%)

>65years (%) 8 (53.3%) 22 (56.4%)
ECOG

0 1(6.7%) 8(19.5%)

1 7 (46.7%) 15 (36.6%)

2 1(6.7%) 10 (24.4%)

3 0 4(9.7%)

Missing 6 (40%) 4(9.7%)
Optimal start dose nal-IRI

Yes 9 (60.0%) 29 (74.4%)

With dose 7 (46.7%) 10 (25.6%)

reduction

No 5(33.3%)  9(23.1%)

Unknown 1(6.67%) 1(2.6%)
Line of metastatic therapy

2nd 9 (60.0%) 28 (71.8%)

3rd or more 6 (40.0%) 11 (28.2%)
Hepatic metastasis

No 6 (40.0%) 8 (20.5%)

Yes 9 (60.0%) 31 (79.5%)
Subsequent therapy

Yes 8 (53.3%) 12 (30.8%)

No 7 (46.7%) 27 (69.2%)
No. of metastatic site

1 6(40.0%) 17 (43.6%)

(Continued]

Table 2. (Continued)

Patient Long-term Non-long-
characteristic survivors term survivors
(n=15) (n=39%)
2 5 (33.3%) 11 (28.2%)
3 4 (26.7%) 8 (20.5%])
4 0(0.0%) 3(7.7%)

“For two patients, data on OS are missing.
ECOG, Eastern Cooperative Oncology Group; nal-IRI,
nanoliposomal irinotecan.

(64.3%) suffered from one of these adverse events
during the treatment. Other commonly reported
TEAEs included peripheral neuropathy, fatigue,
hematopoietic cytopenias, and hypokalemia.
During the treatment period, 21 (37.5%) patients
visited the emergency department at least once
and 27 (48.2%) patients were hospitalized, but
only 8.9% of the emergency department visits
and 16.1% of the hospitalizations were caused by
a TEAE.

Discussion

While in the past, the majority of mPDAC
patients received one single line of chemotherapy,
treatment options are expanding.3 Yet, there are
debates regarding the optimal sequence of these
treatment options and it is necessary to establish
an optimal strategy through real-world clinical
outcomes.?%2! The NAPOLI-1 trial showed evi-
dence that nal-IRI + 5-FU/LV is an effective sec-
ond-line treatment option with an extent in
survival and a manageable safety profile in adults
who progressed under gemcitabine-based ther-
apy.® This retrospective real-world study showed
similar survival rates and a similar tolerability
profile of nal-IRI + 5-FU/LV when used in daily
clinical practice. The TEAEs observed in this
study corresponded with the adverse events
reported in the NAPOLI-1 trial, but the incidence
of each TEAE is lower in this study. The same
applies to the incidence of treatment discontinua-
tions due to TEAEs which is lower in this study
(8.9%), compared to what was described in the
NAPOLI-1 trial (13.0%).8 This may be the result
of a less vigorous collection of adverse events in a
postmarketing studies compared to prospective
clinical trials, indicating that safety-related results
of postmarketing surveillance studies must be
viewed with caution.
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Figure 2. Kaplan-Meier curves showing median PFS of the whole population (n=56) since the start of treatment with nal-IRI + 5-FU/
LV (a), the subgroup that started nal-IRI + 5-FU/LV therapy in second line (b), and those that started this therapy in later lines (c].
Nal-IRI, nanoliposomal irinotecan; PFS, progression-free survival; 5-FU/LV, 5-fluorouracil/folinic acid.

In the study population of the NAPOLI-1 trial, a
median OS of 6.1 months and median PFS of
3.1 months were observed for nal-IRI + 5-FU/LV
after progression upon gemcitabine-based treat-
ment. This was shown to be superior compared
to the survival outcomes of patients receiving
5-FU/LLV monotherapy (4.2 and 1.5months,
respectively).”8 The current study demonstrates
comparable survival outcomes of nal-IRI + 5-FU/
LV with a median OS of 6.8 months and a median
PFS of 3.1 months in the overall study popula-
tion. A significant association between dose
reductions and clinical outcome in patients who
started with an optimal dose of nal-IRI was
observed. Patients who started with an optimal
dose of nal-IRI and underwent dose reductions
had a longer median OS and median PFS (7.6
and 3.9 months) compared to those without dose
reduction (OS 5.8 months and PFS 2.2 months).
While these findings are in contrast with the find-
ings of Kieler and coworkers,!3 another retrospec-
tive study did show an association between dose
reduction and longer survival, as shown in our
study.!%2! This might be explained by the fact
that dose reductions were used to manage adverse
effects, as such preventing treatment discontinua-
tion and allowing patients to remain on the treat-
ment longer.22 Indeed, limiting treatment
toxicities using dose modifications improved the
efficacy of nab-paclitaxel + gemcitabine.23-25 All
this indicates that improving the tolerability of the
chemotherapy with dose modifications might lead
to a better quality of life, without compromising
the efficacy and even results in increased time on
treatment. This might also explain the reduced
starting dose (<60mg/m?) that was applied in
19.6% of the patients. A recent database study

performed in the United States demonstrated
that, in clinical practice, 44.5% of the patients
received a dose of nal-IRI that was lower (30—
65 mg/m?2) than what is specified in the Summary
of Product Characteristics (70 mg/m?).26 It should
be noted that our results might be confounded by
patients with early disease progression or death,
as reported in the post hoc analysis of the
NAPOLI-1 study. Patients who only received one
cycle of nal-IRI + 5-FU/LV before the occurrence
of disease progression or death, are characterized
as ‘without dose reduction’, hence skewing the
results toward a better survival in the groups of
patients with dose reduction.?5

The survival data in this retrospective study are
in line with previously reported single institution
real-world data from the United States and
Koreal52! and our findings for disease control
rate (48.3%), complete response (1.8%), partial
response (16.1%), and stable disease (30.4%)
are in line with data obtained in studies in Austria
and Japan.13:27 Other studies demonstrated bet-
ter clinical outcomes when exclusively patients
who received nal-IRI + 5-FU/LV as second-line
therapy were assessed.!3:28 Kieler ez al. reported a
median OS of 6.79months and a PFS of
3.84 months in the overall study population, but
a subgroup analysis, including only patients who
received nal-IRI + 5-FU/LYV in second line after
gemcitabine-based chemotherapy, revealed a
median PFS of 4.49 months.!3 In addition, Park
et al. described a median OS of 7.7 months and a
PFS of 3.7months with nal-IRI + 5-FU/LV in
second-line setting.2® These observations are
supported by the data from our study popula-
tion. We observed an increased median OS of
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Figure 3. Subgroup analysis on the treatment efficacy. Kaplan-Meier curves showing the OS and PFS of the
subgroup that started with an optimal dose of nal-IRI (n=40; a + b) and comparing the effect of dose reduction
versus no dose reduction in the population that started with an optimal dose of nal-IRI (n=40; c +d). *No upper

limit of the 95% CI could be calculated due to skewedness of the data.
Nal-IRI, nanoliposomal irinotecan; 0S, overall survival; PFS, progression-free survival.

6.8 months and a median PFS of 3.9 months for
patients that received nal-IRI+ 5FU/LV as sec-
ond-line treatment. Although this could be linked
to the better performance status of patients under
second-line treatment compared to patients who
were already exposed to more lines of therapy, the
data support the fact that nal-IRI + 5-FU/LV has
been listed as the first choice second line-therapy
for mPDAC patients previously treated with gem-
citabine-based therapy in both the National
Comprehensive Cancer Network and European
Society for Medical Oncology guidelines.3:2°
Indeed, while the NAPOLI-1 phase III trial clearly
shows a beneficial effect of nal-IRI + 5-FU/LV,7:8

the results of phase III trials studying the efficacy
of second-line oxaliplatin +5-FU/LV treatment
options revealed conflicting results.39-32 In the
NAPOLI-1 trial, 5-FU/LV was selected as a con-
trol, but prospective trials investigating the effi-
cacy of nal-IRI + 5-FU/LV compared with other
second-line treatment options such as FOLFIRI
are lacking. Nevertheless, retrospectively col-
lected data from mPDAC patients, who were
treated with nal-IRI +5-FU/LV or oxaliplatin +
fluoropyrimidines therapy in second line after
gemcitabine-based therapy from a center in
Vienna (Austria), provided further evidence that
nal-IRI+5-FU/LV 1is a preferable choice as
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Table 3. TEAEs recorded during the study period.
TEAEs Any grade (%) Grade 3/4 (%)
Noninfectious diarrhea 20 (35.7) 8(14.3)
Gl nonspecific inflammation and dysfunctional conditions 16 (28.6) 11 (19.6)
Peripheral neuropathy 6(10.7) 0 (0)
Fatigue 4(7.1) 1(1.8)
Hematopoietic cytopenias 4(7.1) 0 (0)
Hypokalemia 3 (5.4) 1(1.8)
Sepsis 2 (3.6) 2 (3.6)
Hepatic disorders 2 (3.6) 1(1.8)
Acute central respiratory depression 2 (3.6) 0 (0)
Dehydration 2 (3.6) 0 (0)
Embolic and thrombotic events 2(3.6) 1(1.8)
Opportunistic infections 2 (3.6) 0 (0)
CNS vascular disorders 1(1.8) 1(1.8)
Respiratory failure 1(1.8) 1(1.8])
Extravasation events 1(1.8) 1(1.8)
Gl perforation, ulceration, hemorrhage, or obstruction 1(1.8) 1(1.8)
Angioedema 1(1.8) 0(0)
Hypersensitivity 1(1.8) 0 (0)
Severe cutaneous adverse reactions 1(1.8) 0(0)
Taste and smell disorders 1(1.8) 0(0)
Palpitations Gl (temporaire) 1(1.8) 0 (0)
Emergency department visits (TEAE induced) 5(8.9)
Hospital admissions (TEAE induced) 9(16.1)

Number of cases of any grade and grade 3 or 4 for each TEAE. Percentages calculated on the total study population

(n=56).

CNS, central nervous system; Gl, gastrointestinal; TEAEs, treatment-emergent adverse events.

second-line treatment after gemcitabine-based
therapy.!?> Moreover, a recent retrospective study
comparing the efficacy of nal-IRI + 5FU/LV wver-
sus  modified FOLFORINOX and wversus
FOLFIRI, respectively, showed a risk—benefit
balance in favor of nal-IRI+ 5-FU/LV wversus
both FOLFIRI and mFOLFIRINOX as a sec-
ond-line mPDAC treatment.!2 These results in
combination with the results shown in our retro-
spective study support the use of nal-IRI + 5-FU/

LV as second-line treatment for mPDAC patients
who  progressed after gemcitabine-based
therapy.

In our study, median OS of 5.6months and
median PFS of 2.4 months were demonstrated for
patients who received nal-IRI+5-FU/LV in a
later-line treatment. These results are in line with
a real-world retrospective study from Korea dem-
onstrating a median OS and PFS of 4.9 and
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2.4months, respectively?? and indicate that nal-
IRI + 5-FU/LV can be effective as third-line or
later-line treatment.

In accordance with the NAPOLI-1 trial,” our
study showed that more than 25% of the patients
survived over 1year from the start of treatment
with nal-IRI + 5-FU/LV. This suggests that there
is a subpopulation that responds exceptionally
well to nal-IRI + 5-FU/LV treatment. However,
we were unable to identify specific characteristics
associated with long-term survival under nal-
IRI + 5-FU/LV treatment. Hence, it is important
that future research focuses on the identification
of predictive characteristics of these long-term
survivors to facilitate the treatment decision.

The retrospective nature of this study might result
in a bias due to the lack of data in the medical
records including safety data. By collecting data
from different institutions, we tried to mitigate
this bias. Moreover, using this multicentric
approach, we are confident that the results of this
study are more generalizable. To avoid a potential
selection bias, all patients from all participating
institutions who received at least one cycle of nal-
IRI + 5-FU/LV confirm the reimbursement crite-
ria for nal-IRI in Belgium and of whom data were
available in the medical files were included.
Disease assessment intervals might vary between
the different institutions, which can impact PFS
results, especially when we compare subgroups.
Notwithstanding this potential bias in the efficacy
data, the objective of this study was to map real-
world clinical practice, in which assessment inter-
vals are not completely standardized.

Conclusion

The results of this study not only confirm the
safety and efficacy of nal-IRI+ 5-FU/LV treat-
ment in mPDAC patients who progressed under
gemcitabine-based treatment, but it also points
out that this strategy should be employed as the
preferred second-line treatment, as recommended
in the European Society for Medical Oncology
guidelines.3
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