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Abstract

Background: No clinical trial has directly compared nab-paclitaxel/gemcitabine (nab-P/G)
with FOLFIRINOX (fluorouracil/leucovorin/oxaliplatin/irinotecan) in metastatic or advanced
pancreatic cancer (mPC or aPC). We conducted a systematic review of real-world studies
comparing these regimens in the first-line setting.

Methods: Embase and MEDLINE databases through 22 January 2019, and Gastrointestinal Cancers
Symposium 2019 abstracts were searched for real-world, retrospective studies comparing
first-line nab-P/G versus FOLFIRINOX in mPC or aPC that met specific parameters. Studies with
radiotherapy were excluded. Study quality was assessed using the Newcastle-Ottawa Scale.
Results: Of 818 records initially identified, 35 were duplicates and 749 did not meet the
eligibility criteria, mostly because they were either not comparative (n = 356) or not first line
(n = 245). The remaining 34 studies (21 mPC; 13 aPC) assessed >6915 patients who received
nab-P/G or FOLFIRINOX. In the studies identified, the median overall survival (0S) reached
14.4 and 15.9 months with nab-P/G and FOLFIRINOX, respectively, and median progression-
free survival reached 8.5 and 11.7 months, respectively. Safety data were reported in 14
studies (2205 patients), including 8 single-institutional studies. In most single-institutional
studies that reported safety data, rates were higher with FOLFIRINOX versus nab-P/G for
grade 3/4 neutropenia (five of six studies) and febrile neutropenia (all three studies), while
rates of grade 3/4 peripheral neuropathy were higher with nab-P/G in four of seven studies.
Conclusions: Although FOLFIRINOX was associated with slightly longer median 0S in

more studies, the differences, when available, were not statistically significant. Therefore,

a randomized, controlled trial is warranted. Toxicity profile differences represent key

considerations for treatment decisions.

Keywords: FOLFIRINOX, nab-paclitaxel, pancreatic cancer, real-world evidence

Received: 18 October 2018; revised manuscript accepted: 9 April 2019.

Introduction

Pancreatic cancer is estimated to be the third lead-
ing cause of cancer-related mortality in the United
States (US).1:2 As has been the case for many years,
the projected number of deaths in 2019 (45,750) is
expected to nearly equal the number of new cases
(56,770).1:2 While the 5-year survival rate for all
stages combined is approximately 9% (lowest
among all cancers), more than half of all patients

diagnosed with pancreatic cancer present with
metastatic disease, which carries a 5-year survival
rate of approximately 3%.1:2

Prior to recent treatment advances, single-agent
gemcitabine was the standard of care for many
years for patients with metastatic pancreatic cancer
(mPC).3 Today, gemcitabine monotherapy remains
a therapeutic option for patients with mPC who

Ther Adv Med Oncol
2019, Vol. 11:1-17

DOI: 10.1177/
1758835919850367

© The Authorl(s), 2019.
Article reuse guidelines:
sagepub.com/journals-
permissions

Correspondence to:

Elena Gabriela Chiorean
Fred Hutchinson Cancer
Research Center,
University of Washington
School of Medicine, 825
Eastlake Ave East, Seattle,
WA 98109, USA
gchioreaf@uw.edu

Winston Y. Cheung
Alberta Health Services,
Calgary, Canada

Guido Giordano

IRCCS Casa Sollievo della
Sofferenza, San Giovanni
Rotondo, Italy

George Kim
21st Century Oncology,
Jacksonville, FL, USA

Salah-Eddin Al-Batran
Institute of Clinical Cancer
Research, Krankenhaus
Nordwest, University
Cancer Center, Frankfurt,
Germany

journals.sagepub.com/home/tam

1

@ @ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
@ (http://www.creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission
BY NC

provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://journals.sagepub.com/home/tam
https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions
mailto:gchiorea@uw.edu

Therapeutic Advances in Medical Oncology 11

have poor performance status,®> but for patients
with good performance status, it has been shown to
be inferior compared with two newer chemother-
apy combinations. In the PRODIGE/ACCORD
trial of patients with mPC, treatment with
FOLFIRINOX (fluorouracil, leucovorin, oxalipl-
atin, and irinotecan) resulted in a median overall
survival (OS) of 11.1 months versus 6.8 months
with gemcitabine alone [hazard ratio (HR), 0.57;
95% confidence interval (CI), 0.45-0.73; p <
0.001].6 The MPACT trial randomized patients
with mPC to treatment with nab-paclitaxel plus
gemcitabine (nab-P/G) or gemcitabine alone; the
median OS with nab-P/G was 8.7 months versus
6.6 months with gemcitabine alone (HR, 0.72;
95% CI, 0.62-0.83; p < 0.001).78 Of note, the
PRODIGE/ACCORD trial enrolled a higher per-
centage of patients with good performance status
[Eastern Cooperative Oncology Group perfor-
mance status (ECOG PS) of 0 in 38.0%, 1 in
61.7%, and 2 in 0.3% of patients] compared with
the MPACT trial [Karnofsky performance status of
100 (equivalent to ECOG PS of 0) in 16%, 90/80
(equivalent to ECOG PS of 1) in 76%, and 70/60
(equivalent to ECOG PS of 2) in 8% of patients].%7-°
In a recent phase II study assessing nab-P/G spe-
cifically in patients with poor performance status
(ECOG PS of 2), the median OS in patients with
advanced disease who received treatment at the
same dose and schedule as in the MPACT trial was
8.7 months.10

On the basis of these results, the current National
Comprehensive Cancer Network and European
Society for Medical Oncology guidelines recom-
mend combination chemotherapy with nab-P/G or
FOLFIRINOX as the preferred first-line treat-
ments for patients with mPC who have good per-
formance status.*> A recent study assessing the
patterns and predictors of systemic therapy choices
in mPC reported that the use of first-line gemcit-
abine monotherapy in the US decreased from 72%
in 2006 to 16% in 2015. Conversely, there was a
reciprocal increase in the use of either nab-P/G or
FOLFIRINOX in this setting.!! This study also
found that patients treated at community practices
and by oncologists with lower volumes of patients
with mPC were more likely to receive nab-P/G as a
first-line treatment, while younger male patients
were more likely to receive FOLFIRINOX.!!
However, the rationale for choosing between nab-
P/G and FOLFIRINOX remains unclear.

To date, there has been no head-to-head rand-
omized, controlled trial comparing nab-P/G with

FOLFIRINOX in patients with mPC. Therefore,
a number of retrospective, nonrandomized studies
from institutional or healthcare systems have com-
pared nab-P/G and FOLFIRINOX in an attempt
to elucidate differences in safety and effectiveness.
However, cross-comparisons between trials are
not ideal; for example, the numerically higher OS
observed with FOLFIRINOX in PRODIGE/
ACCORD?® versus nab-P/G in MPACT7 could
lead physicians to believe that FOLFIRINOX has
improved effectiveness. A recent systematic review
of clinical trial data attempted to fill this gap.!?
The study reported that several combination
chemotherapies, including nab-P/G  and
FOLFIRINOX, were associated with significant
improvement in survival compared with gemcit-
abine alone, but there were no significant differ-
ences between nab-P/G and FOLFIRINOX in
terms of OS and progression-free survival (PFS).12
Furthermore, the available clinical trial data did
not allow for a reliable assessment of differences in
resource utilization, duration of treatment, or
treatment costs. Given the lack of clinical trial
data directly comparing the two regimens, there
remains a need to assess the currently available
real-world data to determine whether differences
in outcomes exist between nab-P/G and
FOLFIRINOX.

To address this need, we conducted a systematic
review of real-world patient data comparing out-
comes, including effectiveness, safety, duration of
treatment, supportive care use, and resource utili-
zation, with nab-P/G versus FOLFIRINOX as a
first-line therapy in patients with advanced pancre-
atic cancer (aPC) which includes mPC. Our hope
is that these results will facilitate more informed
treatment decisions in this patient population.

Methods

Search strategy

The Embase and MEDLINE databases were searched
through 22 January 2019, with no limit for the start
date. In addition, the American Society of Clinical
Oncology Meeting Library was searched for studies
presented at the 2019 Gastrointestinal Cancers
Symposium that were not yet indexed in the searched
databases. Studies were included in accordance with
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) Statement. The
search was limited to publications in English, and the
search terms, including nab-P/G and FOLFIRINOX,
were designed to ensure full coverage of the relevant
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patient populations, interventions, study designs,
and outcomes (Appendix A).

Eligibility criteria

Abstracts were separately screened by two inde-
pendent reviewers and any discrepancies were
resolved through discussion and consensus.
Studies included were real-world, retrospective
analyses of first-line therapy in patients with mPC
or aPC that directly compared nab-P/G with
FOLFIRINOX. Eligible studies were required to
have data on effectiveness [OS, PFS, time to
treatment failure (TTF), or overall response rate
(ORR)], treatment duration, or resource utiliza-
tion. Studies with radiotherapy and review arti-
cles were excluded, and duplicates were removed.

Data extraction and reporting

Selected studies were reviewed and data on popula-
tions, interventions, and outcomes were extracted
from abstracts, posters, and full papers into a data-
base. Data included region, treatment period, num-
ber of patients (total and in each arm), baseline and
clinical characteristics (including ECOG PS), effec-
tiveness and safety outcomes, treatment duration,
cost of therapy, resource utilization, and second-line
treatment, including any associated outcomes. The
quality of the included studies was independently
assessed by two reviewers using the Newcastle—
Ottawa Scale (NOS).13 Any disagreements were
resolved by a third reviewer. The NOS was devel-
oped to assess the quality of nonrandomized case-
control and cohort studies based on three parameters,
selection, comparability, and exposure/outcome,
and assigns a maximum of 4, 2, and 3 stars, respec-
tively, for these domains. A study was considered as
high quality if the NOS score was =7 stars.l%15
Because some studies did not report patient num-
bers, the values reported in this review are noted as
being greater than the sum of the patient numbers
reported in each particular category. In addition, the
data reported varied by study (e.g. decimals/no deci-
mals); we chose to represent all values as they
appeared in the original reports for accuracy.

Results

Study selection

The initial search identified 818 records, of which
35 were duplicates; an additional 749 were
excluded based on eligibility criteria, leaving 34
studies for further analysis (Figure 1).

Study and population characteristics

The 34 studies included patients treated between
2000 and 2018 in North America, Europe, and
Asia (Table 1). Of these, 21 studies (62%) assessed
only patients with mPC. Among 13 studies that
assessed patients with aPC, 4 did not report the
breakdown of the number of patients with aPC
and mPC, and in the remaining 9 studies, most
patients [1725 of 2205 (78%)] had mPC. Overall,
16,505 patients, including >11,476 (70%) with
mPC, were assessed. Of these, >6915 patients,
including >6349 (92%) with mPC, received nab-
P/G or FOLFIRINOX. The numbers of patients
treated with nab-P/G or FOLFIRINOX appear
lower than the numbers of all assessed patients
because some studies did not report the numbers
separately for each regimen, while other studies
evaluated additional regimens.

In general, patients who received nab-P/G were
older and had worse performance status than
those who received FOLFIRINOX. Age was
reported separately for the two groups in 21 stud-
ies, and the median/mean age of patients who
received nab-P/G was numerically greater than
those who received FOLFIRINOX (Table 1). In
11 of the 17 studies that reported ECOG PS sep-
arately for the two groups, a higher proportion of
patients had good performance status (ECOG PS
of 0 or 1) in the FOLFIRINOZX cohort; 5 studies
had equal proportions, and 1 had a higher pro-
portion of patients with good performance status
in the nab-P/G group (Table 1).

Of the 32 included studies, 23 (72%) were
assessed by the NOS to be of high quality (=7
stars; Supplementary Table 1). The remaining
nine studies were of moderate quality (seven stud-
ies with 6 stars; two studies with 5 stars), primarily
due to comparability and outcome biases. The
mean NOS score across all studies was 7.47. The
most common comparability bias was the absence
of study-controlled factors in addition to the com-
pared patient population. The most common out-
come bias was the lack of reporting of adequate
follow up. Several studies did not receive an NOS
star for selection and outcome parameters because
they did not report a specific record or database
used to ascertain exposures or assess outcomes.

Effectiveness outcomes

Overall, 31 studies (>5237 patients) reported an
OS, PFS, or TTF (Table 2). Effectiveness out-
comes generally overlapped between patients
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Records identified from search
(n=818)

-

Reasons?:
* Duplicates = 35°

~

Excluded
(n=784)

v

[ Records that met eligibility criteria ]

(n = 34)

No. of patients in included studies

* Not comparative (n = 356)

* Not first line (n = 245)

* Clinical trial (n = 117)

« Insufficient information to
determine eligibility (n = 6)

* Review article (n = 19)

+ Patients not treated (n = 3)

\ No data on nab-P/G or FFX (n = iy

Patients with aPC or mPC 16,320
Treated with nab-P/G or FFX  >6631°¢

Patients with mPC >11,2914
Treated with nab-P/G or FFX  >g065¢

Figure 1. Study selection.

aPC, advanced pancreatic cancer; FFX, FOLFIRINOX; mPC, metastatic pancreatic cancer; nab-P/G, nab-paclitaxel/

gemcitabine.

aStudies could be excluded for =1 reason; once 1 reason was identified, no attempt was made to look for other potential

reasons.

bIncludes abstracts for which full manuscripts were subsequently published, encore presentations (most recent
presentation included), or abstracts that were presented with updated data later.
<The symbol > indicates that some studies did not report the number of patients treated with nab-P/G or FFX and others

evaluated additional treatment regimens.

4The symbol > indicates that some studies did not report the number of patients with mPC.

who received nab-P/G and those who received
FOLFIRINOX. A total of 27 studies (>4173
patients) of various populations (aPC, mPC,
ECOG PS 0/1) reported a total of 32 median OS
values with FOLFIRINOZX and 30 with nab-P/G
(2 were reported as ‘not reached’; Table 2).
Among the 30 direct comparisons, a numerically
longer median OS was reported with
FOLFIRINOX in 18 wversus 9 with nab-P/G; 3
studies reported equal median OS values between
the two groups. All reported median OS values
for the two groups are shown in Figure 2. A sta-
tistical comparison (p value) of OS between the
nab-P/G and FOLFIRINOX groups was reported
in 13 studies (14 p values). No statistically sig-
nificant difference in OS between the two groups
(as judged by p > 0.05) was reported in 12 of the
14 comparisons; 1 study each reported signifi-
cantly greater OS with nab-P/G (p = 0.002) and
FOLFIRINOX (p = 0.02; Table 2). In two stud-
ies that also reported OS in patients with good
performance status (ECOG PS 0 or 1), the
median OS in patients with ECOG PS 0 or 1
treated with nab-P/G versus FOLFIRINOX were
12.1 wversus 11.4 months and 14.1 versus 13.7
months, respectively.27-30

Among the 18 direct comparisons (10 in patients
with mPC and 8 in those with aPC; >2388
patients), the median PFS was numerically longer
with FOLFIRINOX in 10 studies versus 7 studies
with nab-P/G; in 1 study, the median PFS for the
nab-P/G group was not reached. The TTF or
time to discontinuation was reported in four mPC
studies (1511 patients), with numerically longer
TTF in three studies with FOLFIRINOX versus
one study with nab-P/G (Table 2).

Overall, six studies reported response data. In
two studies that reported response data for
patients with mPC, the ORRs were 34%
and 39% with nab-P/G versus 34% (p = 0.88)
and 27% (p = 0.02), respectively, with
FOLFIRINOX.?529 In four studies that reported
response data for patients with aPC, the ORR
was greater with nab-P/G or with FOLFIRINOX
in two studies each.37:3946:47 A total of six stud-
ies reported disease control rates (DCRs; three
each in mPC and aPC). In five of these studies,
the DCR was numerically greater with nab-
P/G.25:29,37,39,:46 Qverall, one study (patients with
mPC) reported numerically greater DCR with
FOLFIRINOX.19
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Figure 2. Overall survival in patients with advanced or metastatic pancreatic cancer receiving nab-P/G or

FOLFIRINOX.
mOS, median overall survival; n, number of studies reporting

Treatment duration

A total of 10 studies reported the duration of
treatment. Patients who received nab-P/G were
treated for a median of 95 to 261 days versus 91 to
252daysw1thFOLFIRINOX. 11,20,23,28,29,37,39,40,42,47

Second-line chemotherapy

A total of 10 studies (2184 patients) reported
data on the proportion of patients who received
second-line chemotherapy. In nine studies that
reported data separately for the two regimens,
9-76% of patients treated with nab-P/G as first-
line therapy received second-line therapy wersus
9-94% of those treated with FOLFIRINOX as
first-line therapy.!1:17:19,26,29,39,40,42,46 Qverall, one
study reported that 44% of patients received sec-
ond-line chemotherapy.3? Only two of these stud-
ies reported OS data in patients receiving
second-line therapy. One study reported a median
OS of 18 months in 6 patients treated with first-
line nab-P/G and second-line FOLFIRINOX and
10.8 months in 20 patients treated with first-line
FOLFIRINOX and second-line nab-P/G.1° The
other study reported second-line median OS of
4.8 months in patients treated with first-line nab-
P/G and second-line fluorouracil (alone or with
oxaliplatin; 96% of patients) and 4.5 months in
patients treated with first-line FOLFIRINOX
and a second-line gemcitabine-based regimen
(97% of patients).?°

mOS; nab-P/G, nab-paclitaxel/gemcitabine.

Safety outcomes

Safety outcomes were reported in 14 studies (2205
patients), including 8 single-institution studies. The
incidence of all grade and grade 3/4 adverse events
(AEs) is summarized in Table 3. Among the six
single-institution studies to report grade 3/4 neutro-
penia, the rates were higher with FOLFIRINOX in
five studies versus one study with nab-P/G. Among
the seven single-institution studies to report grade
3/4 peripheral neuropathy, the rates were higher in
one study with FOLFIRINOX wversus four with nab-
P/G; identical rates were reported in two studies.
The incidence of grade 3/4 febrile neutropenia was
higher with FOLFIRINOX in all three single-insti-
tution studies that reported this AE. In the two sin-
gle-institution studies that reported discontinuation
rates, a numerically greater percentage of patients
treated with FOLFIRINOX discontinued due to
AEs versus those treated with nab-P/G.

Supportive care/resource utilization

A total of five studies (1986 patients) reported data
on supportive care or resource utilization.18:20,22,25,27
In two studies (605 patients) that reported fre-
quency of granulocyte colony-stimulating factor
(G-CSF) use, fewer patients treated with nab-P/G
received G-CSF (0% and 27%) versus those treated
with FOLFIRINOX (21% and 55%, respec-
tively).1825 Overall, one study reported that
patients treated with nab-P/G received fewer doses
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of G-CSF (2.02 per 100 days) and more doses of
steroids (7.89 per 100 days) and erythropoiesis-
stimulating agents (0.9 per 100 days) versus those
treated with FOLFIRINOX (4.41, 5.79, and 0.13
doses per 100 days, respectively).2® A study (486
patients) reported that significantly fewer patients
treated with nab-P/G received pegfilgrastim (13%)
versus those treated with FOLFIRINOX (43%);
the use of darbepoetin, antibiotics, pain medica-
tions, or medications for treating chemotherapy-
induced nausea/vomiting was similar in the two
groups.2” A study (345 patients) reported that hos-
pitalization rates were significantly lower in patients
treated with nab-P/G (24.7%) versus those treated
with FOLFIRINOX (36.8%; p = 0.027), and hos-
pital stays were significantly shorter with nab-P/G
(1.7 days) versus FOLFIRINOX (3.6 days; p =
0.002).22

Cost of care

A total of four studies (1532 patients) reported data
on costs associated with healthcare in patients
treated with nab-P/G and FOLFIRINOX.18:22,24,28
Overall, two studies reported that the total monthly
cost of care for patients treated with nab-P/G was
US$16,628 and US$23,605 versus US$19,936 and
US$26,575, respectively, for those treated with
FOLFIRINOX.22:24 Monthly costs related to chem-
otherapy ranged from US$11,662 to US$12,103 for
patients treated with nab-P/G and US$6384 to
US$9564 for those treated with FOLFIRINOX,
while those for supportive care ranged from
US$1836 to US$2966 and US$3955 to US$8758,
respectively.18:22:24 The majority of the supportive
care cost was the cost of G-CSF, which ranged from
US$917 to US$1005 and US$3214 to US$5459 per
month, respectively.!8:2224 A study reported that the
costs for patients treated with nab-P/G were lower
for filgrastim (US$234), pegfilgrastim (US$759),
and drug administration (US$1859) wersus those
treated with FOLFIRINOX (US$529, US$4860,
and US$2969, respectively).?* Another study
reported that the costs for erythropoietin, transfu-
sions, and antiemetics were similar for the two regi-
mens, but no individual values were reported.!8
Another study that did not provide specific data
noted that the cost of anticancer therapy was similar
in the two groups, but the total cost of treatment was
slightly lower in the nab-P/G group.28

Discussion
This systematic review reports data from 34 stud-
ies that assessed first-line treatment in a real-world

setting of 16,505 patients, including at least 6349
patients with mPC who were treated with nab-P/G
or FOLFIRINOX (see Table 1). Although the
effectiveness of nab-P/G and FOLFIRINOX in
patients with mPC or aPC varied among studies,
most of the survival data tended to overlap (see
Table 2 and Figure 2). Furthermore, in 12 of 14
statistical comparisons, the OS was not signifi-
cantly different between patients treated with nab-
P/G wversus FOLFIRINOX. Overall, these data
suggest that first-line nab-P/G and FOLFIRINOX
have similar effectiveness in patients with aPC in
the real-world setting.

In most studies reporting safety, the authors con-
cluded that nab-P/G exhibited a more favorable
safety profile than FOLFIRINOX. Some studies
reported that patients treated with nab-P/G experi-
enced fewer and less severe AEs, needed dose modi-
fications less frequently, and discontinued less often
because of AEs. In real-world studies, comparing
safety data, especially nonlaboratory-based AEs, is
problematic due to the lack of uniform definitions
as used in randomized clinical trials; therefore, we
focused on comparing grade 3/4 AEs reported for
the two regimens within single-institutional studies.
In most of these studies, the rates were higher with
FOLFIRINOX wversus nab-P/G for grade 3/4 neu-
tropenia (five of six studies) and febrile neutropenia
(three of three studies). Consistent with this, a
numerically greater proportion of patients discon-
tinued FOLFIRINOX treatment due to AEs in two
studies. In contrast, the rates of grade 3/4 peripheral
neuropathy were higher with nab-P/G wversus
FOLFIRINOX in most (four of seven) single-insti-
tutional studies. However, in the MPACT trial,
grade =3 neuropathy associated with nab-P/G was
reported to improve to grade <1 in a median of 29
days.” Studies reporting supportive care, resource
utilization, and cost data were limited but provided
some insight into the differences between regimens,
such as lower use of G-CSF with nab-P/G. Monthly
costs of chemotherapy were higher with nab-P/G,
but the overall monthly cost ranges were higher with
FOLFIRINOX. Additional options, such as use of
biosimilar G-CSF, may help reduce the overall cost
associated with FOLFIRINOX treatment.

In 2014, Gresham and colleagues performed a sys-
tematic review and network meta-analysis of rand-
omized clinical trials of chemotherapy regimens in
patients with aPC (9989 patients in 23 studies)
that included nab-P/G and FOLFIRINOX.!2 Qur
observation that there was no clear distinction in
effectiveness between nab-P/G and FOLFIRINOX
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is consistent with their report of no significant dif-
ference in OS or PFS between the two regimens.
In direct comparisons, FOLFIRINOX was associ-
ated with significantly higher odds of grade 3/4
neutropenia versus nab-P/G, whereas no statisti-
cally significant difference was noted between the
two regimens in the odds ratios for grade 3/4 sen-
sory neuropathy, fatigue, diarrhea, or febrile
neutropenia.l?

In the PRODIGE/ACCORD trial, the most com-
mon grade 3/4 AEs with FOLFIRINOX were neu-
tropenia (46%), fatigue (24%), vomiting (15%),
diarrhea (13%), thrombocytopenia (9%), sensory
neuropathy (9%), anemia (8%), thromboembo-
lism (7%), and febrile neutropenia (5%).° In the
MPACT study, the most common grade =3 AEs
with nab-P/G were neutropenia (38%), fatigue
(17%), peripheral neuropathy (17%), thrombocy-
topenia (13%), anemia (13%), diarrhea (6%), and
febrile neutropenia (3%).7 Post hoc analyses of the
MPACT trial also demonstrated that nab-P/G
dose reductions and dose delays are additional
strategies that can help reduce toxicity without
compromising efficacy, and that prolonged first-
line treatment with nab-P/G until disease progres-
sion can improve survival rates.*-30 Similarly,
various modifications in FOLFIRINOX compo-
nents and doses are often experimented with in
clinical practice in efforts to improve outcomes.

The recent results from the PRODIGE
24-ACCORD trial showed significantly longer
disease-free survival and OS in patients receiving
a modified FOLFIRINOX regimen (without
bolus fluorouracil) compared with those receiv-
ing gemcitabine in the adjuvant setting.5! The
most common grade 3/4 AEs reported with the
modified FOLFIRINOX regimen were neutro-
penia (28%), diarrhea (19%), increased --
glutamyltransferase levels (18%), paresthesia
(13%), fatigue (11%), sensory peripheral neu-
ropathy (9%), nausea (5%), and vomiting (5%).>!
These results may support tolerability of modi-
fied FOLFIRINOX in the adjuvant setting and
suggest the potential for use in patients with
mPC. The National Comprehensive Cancer
Network guidelines were revised recently to
include modified FOLFIRINOX as a preferred
category 1 recommendation for mPC.5

The results from the MPACT and PRODIGE tri-
als brought meaningful promise to the treatment
landscape for patients with mPC; therefore, the
focus now is centered on determining the optimal

sequence of these regimens. As a result of the phase
III NAPOLI-1 trial, liposomal irinotecan plus fluo-
rouracil and leucovorinis a National Comprehensive
Cancer Network category 1 recommendation for
patients who received first-line gemcitabine-based
therapy.>»32:53 Further, several early-stage clinical
trials have investigated the sequencing of nab-P
and fluorouracil-based regimens. In GABRINOX,
a phase I/II study that assessed treatment with nab-
P/G followed by FOLFIRINOX in patients with
mPC, a median OS of 17.8 months was reported.>*
However, this regimen resulted in grade 3/4 neu-
tropenia, thrombocytopenia, and diarrhea occur-
ring at higher frequencies compared with nab-P/G
or FOLFIRINOX alone.%” In SEENA-1, a phase
II study of nab-P/G followed by either modified
FOLFIRINOX (without bolus fluorouracil) or
nab-P/G alternating with FOLFIRI (without oxali-
platin), a median OS of 12.3 months and a safety
profile generally similar to that for nab-P/G or
FOLFIRINOX alone were reported.%75> A phase
II study recently showed that using FOLFIRINOX
in a stop-and-go fashion (4-month FOLFIRINOX
followed by LV5FU2 maintenance) produced sim-
ilar efficacy (PFS, 5.7 months; OS, 11.2 months)
compared with 6-month FOLFIRINOX (PFS, 6.3
months; OS, 10.1 months).5¢ However, this strat-
egy resulted in a greater proportion of patients with
grade 3/4 neurotoxicity (19%) compared with
standard FOLFIRINOX (10%). Finally, multiple
algorithms have been proposed to guide treatment
decisions in individual cases.’’>® Future efforts
may shed additional light on appropriate sequenc-
ing regimens for personalized care.

Study limitations

The sample size of 34 studies may be considered
relatively small, and this may impact the ability to
draw strong conclusions from the data. In addition,
in the absence of standardizing criteria used in ran-
domized clinical trials, interpretation of certain out-
comes (e.g. response data) is problematic with
real-world evidence from multi-institutional stud-
ies. Furthermore, the studies varied in terms of pop-
ulation, treatment duration, study design, and
details of specific results. Some of the differences in
patient characteristics may also have affected the
observed outcomes. For example, healthier/younger
patients treated more frequentlywith FOLFIRINOX
versus nab-P/G may have confounded the results in
some studies.!7:23:26:27,31,37,40 Finally, although data
regarding cost have been presented, few studies
report this type of information, and it is typically dif-
ficult to standardize or quantify.
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In addition, studies of patients with aPC were
included to maximize the inclusion of patients
with mPC. The OS, a more reliable indicator of
effectiveness than other measures, was reported in
only approximately 50% of the patients treated
with nab-P/G or FOLFIRINOX. To date, data
from most of the included studies were not com-
pletely mature, and some studies did not report
patient numbers, which may have added to the
variability and lower quality of some studies
caused by a reporting bias. Overall, the variability
did not allow for performance of a robust meta-
analysis with specific comparisons of effectiveness
and safety outcomes.

Conclusion

To our knowledge, this is the first systematic review
examining real-world outcomes with nab-P/G ver-
sus FOLFIRINOX as first-line therapy in patients
with aPC or mPC. In the absence of a direct com-
parison in a head-to-head clinical trial of first-line
therapy in patients with mPC, this systematic
review may help highlight differences between the
two regimens to assist with clinical decision mak-
ing. While this report has limitations inherent to
systematic reviews, it included a large number of
patients, and a comparison of the real-world data
with the published clinical trial data allowed for
overarching conclusions with respect to outcomes.
The variability of data in the current literature
makes it difficult to directly compare the two stand-
ard first-line regimens for mPC. Although
FOLFIRINOX was associated with slightly longer
median OS in more studies, the differences, when
available, were not statistically significant.
Furthermore, FOLFIRINOX was associated with
more treatment-related toxicities. Individual
patient considerations, goals of care, and future
molecular marker-driven clinical trials may improve
patient—physician decision on selecting the best
sequence of anticancer therapy for mPC.
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