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Abstract

, Matthias Unseld, Daniela Bianconi, Werner Scheithauer

Background: Nanoliposomal irinotecan (nal-IRI) plus 5-fluorouracil/leucovorin (5-FU/LV) is
a novel treatment option for gemcitabine-pretreated metastatic pancreatic adenocarcinoma
(PAC) patients, but real-world evidence is rare. Our aim was to determine the effectiveness
and tolerability of this regimen in advanced PAC patients and to compare it with oxaliplatin
plus fluoropyrimidines in the second-line setting after failure of gemcitabine.

Methods: This is a retrospective single-center analysis of all patients who have been treated
with nal-IRI plus 5-FU/LV. To compare its effectiveness with other second-line treatment
options, all patients who had received oxaliplatin plus fluoropyrimidines after gemcitabine-
based chemotherapy were also eligible for analysis.

Results: Fifty-two patients were treated with nal-IRI plus 5-FU/LV between April 2016 and August
2018. The median progression-free survival (PFS] was 3.84 months and the median overall
survival (0S) was 6.79 months. Median 0S from the beginning of the treatment for advanced
disease was 19.9 months. Median PFS in patients that received nal-IRI plus 5-FU/LV as second-
line treatment after gemcitabine-based chemotherapy was 4.49 months whereas median PFS
in a matched cohort of patients treated with oxaliplatin plus fluoropyrimidines was 3.44 months
(p = 0.007). Between these two groups the median 0S of patients with CA 19-9 levels above the
statistical median (=772.8kU/\) differed significantly (9.33 versus 6.18 months, p = 0.038).
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Conclusion: Our data confirms the effectiveness of nal-IRI plus 5-FU/LV treatment as a well-
tolerated regimen in the treatment of advanced PAC and extends available data on its use as a
second-line treatment option when compared with oxaliplatin plus fluoropyrimidines.
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Introduction

Pancreatic ductal adenocarcinoma (PAC) is a
lethal disease with a devastating 5-year overall sur-
vival (OS) of approximately 7%. Although, just
4% of all malignant diseases are attributed to
PAG, it is projected to become the second leading
cause of cancer-related deaths in the United States
before 2030.! Since the introduction of the new
chemotherapy regimens including albumin-bound
paclitaxel (nab-paclitaxel) plus gemcitabine and

FOLFIRINOX, after the gemcitabine monother-
apy era, survival of patients with PAC has
improved.>> This led to a change in the before
rather theoretical debate about second-line treat-
ment in the management of PAC and opened the
clinical field for the exploration of continuum of
care strategies. In 2015, there was the first approval
of a second-line treatment option for patients with
advanced PAC who have been previously treated
with gemcitabine-based chemotherapy based
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upon the results of the phase III NAPOLI-1 trial.*
In this trial, 417 patients with metastatic PAC
were randomized to three treatment arms and the
combination treatment with nanoliposomal
irinotecan (nal-IRI) and 5-fluorouracil/leucovorin
(5-FU/LV) demonstrated superior survival com-
pared with 5-FU/LV monotherapy (median OS of
6.1 versus 4.2months; p = 0.012).

Real-world clinical data about safety, effective-
ness, dosing schedules as well as integration in a
continuum of care treatment algorithm is still rare
and therefore important to expand our knowledge
on the performance of this therapy. Thus, we
aimed to summarize our clinical experience with
the use of nal-IRI plus 5-FU/LV by this retro-
spective, single-institution analysis. Furthermore,
we compared the clinical effectiveness of matched
second-line treatments cohorts who received
either the combination treatment of nal-IRI plus
5-FU/LV or oxaliplatin plus fluoropyrimidines,
which is another available second-line treatment
option in the management of patients with
advanced PAC after failure of gemcitabine.>~7

Materials and methods

Subjects and study design

This is a single-center, retrospective, observational
study including patients with histologically proven
nonresectable PAC that was either locally advanced
or metastasized who were treated at the Medical
University of Vienna between January 2012 and
August 2018. For the primary study cohort the
data for all patients that received treatment with
one or more doses of nal-IRI plus 5-FU/LV was
retrieved. For the comparison of second-line sys-
temic treatments the data for all patients who had
received combination treatment with nal-IRI and
5-FU/LV or oxaliplatin and fluoropyrimidines as
second-line treatment after gemcitabine-based
first-line treatment was received. The electronic
medical history was queried for patient demo-
graphics, performance status [Eastern Cooperative
Oncology Group (ECOGQG)], date of diagnosis, date
of advanced disease, diagnosis and carbohydrate
antigen 19-9 (CA 19-9) level at baseline, bilirubin
at baseline, prior treatment details and duration,
treatment starting dose, treatment dose reduc-
tions, treatment duration, adverse events, and pro-
gression-free survival (PFS) and OS. Al
treatment-related adverse events were graded per
National Cancer Institute Common Terminology
Criteria for Adverse Events (NCI-CTCAE V4.0).

To assess effectiveness, the individual patient’s
response was determined every 8-12weeks by
computed tomography (CT). Disease response
was assessed using RECIST version 1.1 criteria.
Response was evaluated by independent radiologi-
cal review. Date of disease progression on treat-
ment and date of death were recorded. Informed
consent was obtained for data analysis. The here
presented data analysis received prior approval by
the ethical committee of the Medical University of
Vienna (EK.No. 1806/2017) and was performed
according to the Helsinki criteria for good scien-
tific practice.

Descriptive statistics were calculated as mean,
median, or percentages as appropriate. PFS was
calculated from the time of first treatment admin-
istration to disease progression or death. OS was
calculated from time of first treatment adminis-
tration to death. OS and PFS were depicted by
Kaplan—Meier plots. For subgroup comparisons
of these variables, the log rank test and the
Breslow test (in the case of nonconstant hazard
ratios) were used, respectively. The assessment of
constant and nonconstant hazard ratios was based
on a graphical approach. Multiple Cox regression
analysis was used to investigate the influence of
covariates on OS. No formal sample size calcula-
tion has been performed because of the retrospec-
tive character of the study. Statistical analysis was
performed using the open-source R statistical
software package, version 3.4.3 (The R
Foundation for Statistical Computing, Vienna,
Austria) and GraphPad Prism Software Prism 7
for Windows, Version 7.03, 20 February 2017
(GraphPad Software, La Jolla, CA, USA).

Results

Patient characteristics

A total of 52 patients with advanced PAC were
identified who received treatment with nal-IRI
plus 5-FU/LV at our institution between April
2016 and August 2018. Table 1 lists patient and
tumor characteristics of the entire nal-IRI plus
5-FU/LV study cohort.

The median age was 64.6years [interquartile range
(IQR) 58.9-73.1years]. The majority of patients
presented with metastatic disease at the start of
treatment with nal-IRI plus 5-FU/LV and only
four patients (8%) had locally advanced disease
that was technically not resectable. CA 19-9 levels
at the time of initiation of treatment were elevated
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Table 1. Characteristics of patients and tumors of the whole study cohort that received nal-IRI plus 5-FU/LV.

n =52 (%)

Median age at diagnosis of advanced disease (years, range) 64.6 (58.9-73.1)
Gender

Male 20 (38)

Female 32 (62)
Stage at beginning of treatment with nal-IRI + 5-FU/LV

Locally advanced unresectable diseases 4 (8)

Metastatic 48 (92)
CA 19-9 levels in kU/L at onset of treatment with nal-IRI + 5-FU/LV

within normal range 11 (21)

above normal range 38 (73)

n/a 3 (6)
Median CA 19-9 levels in kU/ at onset of treatment with nal-IRI + 5-FU/LV (range) 399 (30-4730)
Site of metastatic disease

Liver 36 (69)

Lung 9(17)

Peritoneal 13 (25)

Other 7(13)
Number of metastatic sites

0 4(8)

1 33 (63)

2 13 (25)

=3 2 (4)
ECOG performance status

0 21 (40)

1 26 (50

2 1(2)

n/a 4(8)
Prior lines of advanced disease therapy

0 11(2)

1 30 (58]

2 14 (27)

3 or more 7(13)

ECOG, Eastern Cooperative Oncology Group; CA 19-9, carbohydrate antigen 19-9; n/a, not available; nal-IRlI,
nanoliposomal irinotecan; 5-FU/LV, 5-fluorouracil/leucovorin.
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Table 2. Administered chemotherapies before nal-IRI treatment.

Line of nal-IRI 2nd line 3rd line 4th line 5th line
treatment n =30 (%) n=14(%) n=6(%) n=1I(%)
Previous therapy

Gemcitabine 30 (100) 14.(100) 6 (100) 1(100)
Nab-paclitaxel 25(83) 10 (71) 4 (67) 1 (100)
Oxaliplatin 0(0) 10 (71) 5(83) 1(100)
Irinotecan 0(0) 3(21) 4 (67) 1(100)
Fluoropyrimidines 0 (0) 11 (79) 5 (83) 1(100)
Chemoradiation 0(0)) 1(7) 2 (33) 0(0)
Erlotinib 0 (0) 1(7) 1(17) 0 (0)

nal-IRI, nanoliposomal irinotecan.

in 38 patients (73%) and median CA 19-9 levels
were 399 kU/I (IQR 304730 kU/I). Liver was the
predominant site of metastatic spread (69%), fol-
lowed by peritoneum (25%) and lungs (17%).
Nearly two thirds of all patients (63%) had one
organ affected from metastasis, whereas 15 patients
(29%) had two or more metastatic sites. Most of
the patients (90%) had an ECOG performance
status of 0 or 1, whereas only one patient (2%) had
an ECOG performance status of 2. In four patients
(8%) data was not available.

A total of 60% of patients received nal-IRI plus
5-FU/LV before third-line treatment and the other
40% of patients received this treatment after sec-
ond-line treatment. Concerning the pre nal-IRI
systemic treatment, there was one patient (2%)
who received nal-IRI due to onset of new meta-
static lesions after previous adjuvant treatment with
gemcitabine. All other patients experienced disease
progression under a gemcitabine-based chemother-
apy in a previous treatment line for advanced dis-
ease. For a detailed list of administered
chemotherapies, we refer the reader to Table 2.

Dosing schedules and dose reductions

Nearly all patients (98%) started with the full rec-
ommended dose of 80 mg/m? nal-IRI. The major-
ity of patients with a nal-IRI dose reduction
(86%) required only one dose reduction; two
patients (14%) had two dose reductions. The
average dose of patients with at least one dose
reduction was 65 mg/m?2, which is an average rela-
tive dose of 81%. A total of 14 patients (27%)

received a reduced dose of 56—64 mg/m? and two
patients (6%) subsequently received a reduced
dose of 34-40 mg/m2. The main reason for dose
reduction was diarrhea (50%), followed by nau-
sea (15%) as well as fatigue, emesis, thrombocy-
topenia, neutropenia, and mucositis (each 7%).
Details are listed in Table 3.

Effectiveness

Median PFS for the entire cohort was 3.84 months
and the median OS was 6.79 months. Two patients
had a complete response (4%) and eight patients a
partial response (15%) according to RECIST 1.1
criteria. The overall response rate (ORR) was
19.2%. Fourteen patients (27%) had stable dis-
ease (SD). Together, with the responding patients
this resulted in a disease control rate (DCR) of
46.2%. A total of 27 patients (52%) experienced
immediate disease progression during nal-IRI plus
5-FU/LV and in one patient (2%) data concerning
response to therapy was not available. The median
OS from beginning of first-line systemic treatment
for the entire patient cohort was 19.9 months. For
the Kaplan—Meier curves we refer the reader to
Figure 1 and for details to Table 4.

When comparing patients who received nal-IRI
plus 5-FU/LYV in an earlier treatment line (at most
second line) opposed to in a later line (third or
later line), a significant correlation with PFS but
not OS was observed (Figure 2A and B). Median
PFS was 4.49 and 3months [p = 0.0275; hazard
ratio (HR) 0.53, 95% confidence interval (CI)
0.28-1.01]. Dose reductions did not result in
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Table 3. Dosing and dose reductions.

n =52 (%)
Starting nal-IRI dose (mg/m?)
80 51 (98]
56 1(2)
Dose reductions n =14 (%)
0 38(73)
1 12 (23)
2 2 (4)
Reason for dose reduction
Diarrhea 7 (50)
Nausea 2(15)
Vomiting 1(7)
Fatigue 1(7)
Emesis 1(7)
Thrombocytopenia 1(7)
Neutropenia 1(7)
Mucositis 1(7)
Reduced doses
56-64 mg/m? 14 (27)
34-40mg/m? 2 (4)
Average overall dose [mg/m?) (% of maximal administrable dose) 581 (96)
Average dose of patients with at least one dose reduction (mg/m2) (% of recommended dose) 65 (81)

nal-IRI, nanoliposomal irinotecan.

significant differences in PFS or OS (Figure 2C
and D). Patients who had at least one dose reduc-
tion compared with none had a median PFS of
4.26 and 3.44months (p = 0.6230; HR 0.86, 95%
CI 0.46-1.6) and a median OS of 6.95 and
6.79months (p = 0.7421; HR 0.89, 95% CI
0.46-1.7). A disease control (response or stable
disease) in the last treatment line prior to nal-IRI
plus 5-FU/LV therapy was significantly associated
with PFS and OS (Figure 2E and F). Patients who
experienced disease control in the prior treatment
line compared with nonresponding patients had
a median PFS of 4.36 wversus 3.13months
(» = 0.0412; HR 0.65, 95% CI 0.35-1.20).

The median OS was 10.0 wersus 5.9 months
(p = 0.0105; HR 0.60, 95% CI 0.31-1.17).

Safety

The most common treatment-related adverse
events in patients receiving nal-IRI plus 5-FU/LV
were anemia, diarrhea, nausea, fatigue, anorexia,
and neutropenia. There was only one case with a
nonfebrile grade 4 neutropenia. All other higher-
grade adverse events were grade 3. Consistent
with the toxicity profile of nal-IRI, the majority of
these grade 3 adverse events were gastrointestinal
symptoms (Table 5).
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Figure 1. Kaplan-Meier survival analysis, overall
cohort of patients who were treated with nal-IRI plus
5- FU/LV.

Overall survival and progression-free survival of all patients
who were treated with nal-IRI plus 5-FU/LV as second-

line treatment (A, B) and from start of first-line advanced
disease treatment (C).

nal-IRI, nanoliposomal irinotecan; 5-FU/LV, 5-fluorouracil/
leucovorin.

Effectiveness of second-line treatment with
nal-IRI plus 5-FU/LV after gemcitabine-based
chemotherapy

To compare the effectiveness of second-line treat-
ments, all patients who received second-line
treatment after a gemcitabine-based first line
chemotherapy in our cancer center between

January 2012 and August 2018 were analyzed.
From a total of 101 patients, the two largest
cohorts were treated with either nal-IRI plus
5-FU/LV (referred to going forward as nal-IRI
second line group, » = 30) or oxaliplatin plus
fluoropyrimidines (referred to going forward as
oxaliplatin second-line group, » = 31). Baseline
characteristics were balanced between the two
groups, including age, disease stage, CA 19-9 lev-
els as well as the number of metastatic sites. In
both groups liver was the predominant metastatic
site (67% and 71%). In the nal-IRI second-line
group, the peritoneum was the second most com-
mon site of metastasis (30%), whereas in the
oxaliplatin second-line group, the lung was the
second most common (32%). In both groups the
majority of patients received nab-paclitaxel plus
gemcitabine as first-line treatment (83% in the
nal-IRI second-line group wversus 97% in the oxali-
platin second-line group; Table 6). Mean disease
assessment intervals were nearly identical between
the two groups. From start of the therapy and first
reassessment, mean values were 2.65 *= 0.64
(SD) months versus 2.67 = 0.68 months and from
first and second reassessment these were 2.83 =*
0.73months wversus 2.69 * 0.76 months. There
was no statistically significant difference between
these intervals (Kolmogorov—Smirnov test, p =
0.26 and 0.24).

When comparing the effectiveness of these two
treatments in second line after previous gemcit-
abine-based chemotherapy, there was a statisti-
cally significant difference in PFS, but not OS.
Median PFS in the nal-IRI 2nd line group was
4.49 months and 3.44months (p = 0.0070; HR
0.47,95% CI 0.27-0.81) and the median OS was
7.41 months and 6.16months (p = 0.1812; HR
0.68, 95% CI 0.39-1.20); see Figure 3A and B.

To identify subgroups that were associated with
survival, response to the first-line chemotherapy
and CA 19-9 levels before initiation of second-
line chemotherapy were analyzed. The response
to first-line chemotherapy was significantly asso-
ciated with PFS but again not with OS. Patients
whose disease was stable or responded to gemcit-
abine-based first-line chemotherapy, who were
treated with nal-IRI plus 5-FU/LV had a median
PFES of 5.38 months compared with 3.87 months
in patients with disease control in first-line ther-
apy that received oxaliplatin plus fluoropyrimi-
dines (p = 0.0199; HR 0.4242, 95% CI
0.19-0.94); see Figure 3C and D. However, PFS
in patients who had progressive disease in
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Table 4. Overall effectiveness and response to
treatment with nal-IRI plus 5-FU/LV.

n =52 (%)

PFS (median, months) 3.84
0S (median, months) 6.79
Response rate

Complete response 2 (4)

Partial response 8 (15)

Stable disease 14 (27)

Progressive disease 27 (52)
Not evaluable 1(2)
Overall response rate (%) 19.2
Disease control rate (%) 46.2

PFS, progression-free survival; 0S, overall survival; nal-
IRI, nanoliposomal irinotecan; 5-FU/LV, 5-fluorouracil/
leucovorin.

first-line gemcitabine-based chemotherapy was
not significantly different when compared with
patients who were treated with nal-IRI plus 5-FU/
LV or with oxaliplatin plus fluoropyrimidines
(median PFS 4.64 oversus 2.69months, p =
0.3061; HR 0.67, 95% CI 0.31-1.47). Patients
with CA 19-9 levels greater than or equal to the
statistical median (=772.8 kU/) differed also sig-
nificantly in survival between these two different
second-line treatments. The median PFS and OS
was 4.50 (nal-IRI plus 5-FU/LV) wversus
3.15months (p = 0.0147; HR 0.35, 95% CI
0.15-0.81) and 9.33 wversus 6.18months (p =
0.0375; HR 0.41, 95% CI 0.18-0.95) The pro-
portion of patients without progression at 4
months, where all patients still on treatment had
already had their first disease reassessment, was
higher when they were treated with nal-IRI plus
5-FU/LV in the comparison between overall
cohorts (60% versus 35%) and subgroups accord-
ing to prior disease progression in first line and
high CA 19-9 levels (67% versus 53% and 77%
versus 27%); see Figure 3E and F. Results for
effectiveness are shown in Table 7.

Discussion

New effective first- and second-line treatment
options in advanced PAC have been intro-
duced in the clinic within the last few years.2-7

These have invigorated the debate about the
optimal sequencing strategy for the manage-
ment of this difficult-to-treat malignancy. The
aim of this study was to address fields of uncer-
tainty that medical oncologists worldwide face
on a daily basis in the treatment of patients
with advanced PAC when having to choose
between different treatment options. Reports
about post-approval effectiveness and tolera-
bility of treatment with nal-IRI plus 5-FU/LV
are still scarce and therefore researchers are
urged to expand the experience for this treat-
ment option. This is also the first analysis to
compare treatment with nal-IRI plus 5-FU/LV
with another commonly used second-line treat-
ment option, oxaliplatin plus fluoropyrimi-
dines, afterfailure offirst-linegemcitabine-based
chemotherapy.

Our cohort of patients who have been treated
with nal-IRI plus 5-FU/LV matches well to the
cohort studied in the NAPOLI-1 trial.# This
includes performance status (90% of all patients
in our study had an ECOG performance status of
0 or 1 compared with 91% of patients with a
Karnofsky index of 100, 90, or 80 in the
NAPOLI-1 trial) as well as previous treatment
lines (58% with one prior treatment line com-
pared with 53%, 40% with two or more prior
treatment lines compared with 34%). Our data
concerning safety and tolerability is also compa-
rable with the data reported in the NAPOLI-1
trial, although we observed decreased rates for
diarrhea and vomiting (40% versus 59%, 17% wver-
sus 52%) as well as for other serious adverse
events. The lower rates for gastrointestinal toxici-
ties might be related to the vigorous pre-emptive
administration of antiemetic and antidiarrheal
drugs at our center.

Concerning the clinical outcome, results for
effectiveness in our study are comparable with
those reported in the NAPOLI-1 trial (median
PFS 3.84 versus 3.1 months, median OS 6.79
versus 6.1 months). Another recently published
real-world data study from Glassman er al.
reported a median PFS of 2.9months and
median OS of 5.3 months.® A crossover compar-
ison between the clinical outcome from the over-
all study cohorts of our and the former mentioned
study is not permissible because the study popu-
lations were different. Notably, the proportion
of patients who received nal-IRI plus 5-FU/LV
in second line was higher in our cohort (60%
versus 43%).
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Figure 2. Kaplan-Meier survival analysis, subgroup analysis of patients who were treated with nal-IRI plus
5- FU/LV.

Progression-free survival and overall survival of patients who were treated with nal-IRI plus 5-FU/LV at most second line
versus third or later line (A, B), with no dose reduction versus with dose reduction (C, D), with a disease control in the
treatment line before nal-IRI plus 5-FU/LV chemotherapy versus progressive disease in the previous treatment line (E, F).
nal-IRI, nanoliposomal irinotecan; 5-FU/LV, 5-fluorouracil/leucovorin.

Table 5. Adverse events and serious (grade 3 or 4) adverse events reported.

Toxicities Any grade (%) Grade 3/4 (%)
Nausea 23 (40) 6(12)
Vomiting 9(17) 4(8)

Diarrhea 23 (40) 1(2)

Fatigue 19 (37) 1(2)

Anorexia 18 (35) 0 (0)
Thrombocytopenia 14 (27) 2 (4)
Neutropenia 19 (37) 3 (6)

Anemia 47 (90) 3 (é)
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Table 6. Characteristics of patients and tumors in second-line treatment with either nal-IRI plus 5-FU/LV or

oxaliplatin plus fluoropyrimidines after failure of first-line gemcitabine-based chemotherapy.

nal-IRI + 5-FU/LV

Oxaliplatin + fluoropyrimidines

n =30 n=31
Median age at beginning of second-Lline therapy 66 (59-73) 66 (59-73)
(years, range)
Gender
Male 12 (40) 15 (48]
Female 18 (60) 16 (52)
Stage at beginning of second-line systemic
treatment
Locally advanced (unresectable disease) 2 (7) 0 (0)
Metastatic 28 (93) 31(100)
CA 19-9 levels (kU/L] at onset of second-line
treatment
Within normal range 4(13) 1(3)
Above normal range 24 (80) 26 (84)
n/a 2(7) 4(13)
Median CA 19-9 levels (kU/l) at onset of second- 706 (91-3733) 989 (123-8198)
line treatment (range)
Site of metastatic disease
Liver 20 (67) 22(71)
Lung 2(7) 10 (32)
Peritoneal 9 (30) 4(13)
Other 5(17) 3(10)
Number of metastatic sites
0 2(7) 0 (0)
1 20 (67) 23 (74)
2 8 (26) 8 (26)
ECOG performance status
01 28(93) 28(90)
2 0 (0) 2 (6)
n/a 21(7) 1(4)
Prior systemic treatment regiment
Gemcitabine plus nab-paclitaxel 25 (83) 30 (97)
Gemcitabine mono 5(17) 1(3)

ECOG, Eastern Cooperative Oncology Group; CA 19-9, carbohydrate antigen 19-9; n/a, not available; nal-IRI,

nanoliposomal irinotecan; 5-FU/LV, 5-fluorouracil/leucovorin.
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Figure 3. Kaplan-Meier analysis, comparison of second-line cohorts nal-IRI plus 5-FU/LV and oxaliplatin plus

fluoropyrimidines.

Progression-free survival and overall survival of patients who were treated with nal-IRI plus 5-FU/LV versus oxaliplatin plus
fluoropyrimidines as second-line treatment after previous gemcitabine-based chemotherapy (A, B, with disease control
in the first-line treatment versus with progressive disease (C, D) and with CA 19- 9 levels = median at start of second-line

treatment (E, F).

nal-IRI, nanoliposomal irinotecan; 5-FU/LV, 5-fluorouracil/leucovorin.

With respect to dose modification, we have not
observed a significant association between dose
reductions and clinical outcome. This is in line
with the updated results from the NAPOLI-1
study and the results reported by Glassman ez al.,
where the authors reported that survival between
patients with or without a dose reduction did not
differ significantly.® This demonstrates that
appropriate dose modification of nal-IRI plus

5-FU/LV due to adverse events may not unfa-
vorably affect outcomes. Prospective clinical trials
should be undertaken to address different dosing
strategies.

We also observed a significantly longer PFS in
patients who received nal-IRI plus 5-FU/LV in
second line compared with patients who received
this treatment after second line. For OS there was
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Table 7. Comparison of overall effectiveness and response rates between the oxaliplatin and nal-IRI second

line cohorts.

Entire second-line cohorts

nal-IRI plus 5-FU/LV

Oxaliplatin + fluoropyrimidines

n=30 n=31
PFS (median, months) 4.49 3.44
0S (median, months) 7.41 6.16
Response rate
Complete response 2(7) 0 (0)
Partial response 5(16) 2 (6)
Stable disease 11 (27) 11 (36)
Progressive disease 12 (40) 17 (55)
Not evaluable 0(0) 1(3)
Overall response rate (%) 23.3 6
Disease control rate (%) 60 42
Subgroups among second-line cohorts
PFS, disease control in first line 5.38 3.87
(median, months)
PFS, no disease control in first 4.64 2.69
line (median, months)
PFS, CA 19-9 = median (median,  4.50 3.15
months)
0S, CA 19-9 = median (median, 9.33 6.18

months)

PFS, progression-free survival; 0S, overall survival; nal-IRI,

19-9; 5-FU/LV, 5-fluorouracil/leucovorin.

nanoliposomal irinotecan; CA 19-9, carbohydrate antigen

a trend towards longer survival if this treatment
was administered before third line, but the differ-
ence did not reach statistical significance. This is
line with the results from the study of Glassman
et al. and use of nal-IRI in the frontline setting is
currently under clinical investigation
(ClinicalTrials.gov identifier: NCT02551991).

The category 1 recommendation by the current
treatment  guidelines from the National
Comprehensive Cancer Network (NCCN) is lim-
ited to nal-IRI plus 5-FU/LV as second-line treat-
ment after first-line treatment with a
gemcitabine-based chemotherapy.!? Other options
include the use of oxaliplatin plus fluoropyrimi-
dines, but are only supported by conflicting results
from clinical phase III trials (CONKO-01,
CONKO-003, and PANCREOZX).>7 The role of

the classical irinotecan in combination with 5-FU/
LV is even less examined and is extrapolated from
the experience in other gastrointestinal malignan-
cies.!! In a phase II trial, 61 patients with advanced
PAC were randomized to folinic acid—fluoroura-
cil-irinotecan (FOLFIRI) or folinic acid—fluoro-
uracil-oxaliplatin (FOLFOX), but no difference
in survival was found.!?2 A direct comparison of
the new chemotherapy regimen nal-IRI with oxali-
platin or classical irinotecan however is still lack-
ing. Therefore, an intriguing finding of our study
is the survival difference between patients who
received treatment with nal-IRI plus 5-FU/LV
compared with oxaliplatin plus fluoropyrimidines
in the second-line setting after previous gemcit-
abine-based chemotherapy. Given that high base-
line CA 19-9 serum levels represent an independent
factor for poor prognosis, our observation is of
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particular significance when choosing between
these two different treatments.!> Conclusion
about superior effectiveness cannot be drawn.
However, in respect of the encouraging real-
world experience with nal-IRI plus 5-FU/LYV in an
unselected patient population gives further evi-
dence that this treatment option is a preferable
choice as second-line treatment after gemcitabine-
based therapy.

Our study has several limitations including its
retrospective design, conduction in a single
treatment center, inclusion of patients who
crossed over treatment arms and the fact that
the choice of a second regimen was at the dis-
cretion of the treating physician. However, all
patients who were treated in this academic
center with nal-IRI plus 5-FU/LV or oxaliplatin
plus fluoropyrimidines in the second-line set-
ting after gemcitabine-based chemotherapy
were included in this analysis, without any selec-
tion bias. Furthermore, the relatively small sam-
ple size limits the interpretation of subgroup
analysis. Crossover from nal-IRI to oxaliplatin
treatment or vice versa could also have an impact
on the results for OS, which should be consid-
ered when interpreting the observed differences
in median OS in the subgroup analysis of
patients with high CA 19-9 levels. A possible
variability in disease assessment intervals can
also have an influence on the results for PFS,
which can be problematic if this is used as a
comparative endpoint. In our study, the disease
assessment intervals were nearly identical and
there was no statistically significant difference
between the intervals. Results for response rates
are also superior for the treatment with nal-IRI
plus 5-FU/LV in the second-line setting com-
pared with oxaliplatin treatment. This is why we
assume that in our study the observed differ-
ences for PFS between different treatment
groups are not caused by a possible variability in
disease assessment intervals.

The effectiveness of nal-IRI plus 5-FU/LYV in our
study is encouraging. Prospective randomized tri-
als are now urged to validate the findings of our
analysis, especially when considering our results
for the head-to-head comparison between the dif-
ferent second-line treatment cohorts.
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