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Introduction
In the USA, pancreatic cancer (PC) is the fourth leading cause of cancer-related mortality, with incidence and mortality rates predicted to increase.1,2 Estimates s uggest
that by 2030, PC will become the second leading cause of cancer-related deaths in the
USA.3 The 5-year relative survival rate for patients with all stages of PC is 7–8%; for
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Introduction: Despite a clinically relevant, statistically significant survival benefit with nabpaclitaxel plus gemcitabine and FOLFIRINOX vs single-agent gemcitabine for metastatic
pancreatic cancer (mPC), little is known regarding their real-world effectiveness. We analyzed
patients with mPC using a nationally representative electronic medical records database to
address this unmet need.
Methods: This retrospective analysis of the Navigating Cancer database compared outcomes
among patients who received first-line nab-paclitaxel plus gemcitabine, FOLFIRINOX, or gemcitabine for mPC. Effectiveness, safety, and supportive care use were examined. nab-Paclitaxel
plus gemcitabine was the reference for statistical comparisons.
Results: Baseline characteristics were similar except age (oldest patients were in the gemcitabine cohort followed by nab-paclitaxel plus gemcitabine, then FOLFIRINOX). Patients
receiving nab-paclitaxel plus gemcitabine (n=122) demonstrated similar time to treatment
discontinuation (TTD; median, 3.4 vs 3.8 months; P=0.947) and database persistence (DP;
median, 8.6 vs 8.6 months; P=0.534) vs FOLFIRINOX (n=80); however, TTD (median, 3.4 vs
2.2 months; P<0.001) and DP (median, 8.6 vs 5.3 months; P=0.030) were significantly longer
with nab-paclitaxel plus gemcitabine vs gemcitabine (n=46). There were more any-grade
adverse events with FOLFIRINOX or gemcitabine vs nab-paclitaxel plus gemcitabine (95%
or 89% vs 84%, respectively).
Conclusion: This real-world analysis confirms the phase III MPACT trial findings and demonstrates that nab-paclitaxel plus gemcitabine has effectiveness similar to that of FOLFIRINOX
but greater tolerability for treating mPC despite younger patients being in the FOLFIRINOX
cohort. These findings support nab-paclitaxel plus gemcitabine as an appropriate first-line treatment option for patients with mPC.
Key words: metastatic pancreatic cancer, nab-paclitaxel, gemcitabine, FOLFIRINOX, comparative effectiveness
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patients with metastatic disease at diagnosis (52–53% of new
cases), the rate decreases to 2–3%.2,4 The 5-year survival rate
for patients with localized disease at diagnosis (9% of new
cases) is only 27–29%,2,4 suggesting that most patients with
an early-stage diagnosis will progress to advanced disease.
In 1997, gemcitabine demonstrated significant clinical benefit vs 5-fluorouracil in patients with advanced PC
and was subsequently approved for treating metastatic PC
(mPC).5,6 After two decades of phase III trials in advanced
PC that failed to demonstrate clinical benefit with various
gemcitabine-based combinations over gemcitabine monotherapy,7–14 the ACCORD (NCT00112658) and MPACT
(NCT00844649) clinical trials reported a significant survival benefit with novel regimens as first-line treatment for
mPC.15–17 In 2011, the ACCORD trial demonstrated significantly longer overall survival (OS) with FOLFIRINOX
(folinic acid + 5-fluorouracil + irinotecan + oxaliplatin)
vs gemcitabine (median, 11.1 vs 6.8 months; hazard ratio
[HR] 0.57; P<0.001) in patients with mPC.15 In 2013, the
MPACT trial demonstrated a significantly longer OS with
nab-paclitaxel plus gemcitabine vs gemcitabine in patients
with mPC, which was confirmed in an updated report based
on longer follow-up (median, 8.7 vs 6.6 months; HR 0.72;
P<0.001).16,17 Subsequently, nab-paclitaxel plus gemcitabine
and FOLFIRINOX became the preferred first-line treatment
options for patients with mPC and good performance status
(PS).6
Cross-trial comparisons are problematic due to trial design
differences. The ACCORD trial was conducted at academic
centers in France and enrolled patients aged ≤75 years with an
Eastern Cooperative Oncology Group (ECOG) PS ≤1.15 However, the MPACT trial was an international study conducted at
academic and community centers and enrolled patients with
Karnofsky PS (KPS) 70–100 with no upper age restriction.17
A real-world retrospective analysis highlighted the impact of
eligibility criteria on clinical outcomes: gemcitabine-treated
patients who would have met ACCORD (25% of the cohort)
or MPACT (45% of the cohort) trial enrollment criteria
experienced better outcomes than the overall cohort (median
OS, 8.6 months [ACCORD eligible], 6.7 months [MPACT
eligible], and 5.8 months [entire cohort]).18
Patients in randomized, controlled trials do not always
reflect the real-world population. For example, although
the median age of patients diagnosed with PC is 70 years,
elderly patients are typically underrepresented in clinical
trials.4,19 Real-world studies analyzing clinical effectiveness and resource utilization of first-line treatment options
for patients with mPC are limited. Therefore, this analysis
aimed to examine the real-world comparative effectiveness
142
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of nab‑paclitaxel plus gemcitabine vs FOLFIRINOX or
gemcitabine as well as to compare adverse events (AEs) and
supportive care utilization among these patients.

Methods
Data source
This analysis was performed using completely deidentified data
from the Navigating Cancer (NC) database, which provides
services to a variety of community-based oncologists who use
various electronic medical record (EMR) systems. The NC
database contains records mainly of medical oncology and/or
hematology practices throughout the USA. At the time of the
analysis, the database contained ≈1300 providers and 2,500,000
oncology patients. Institutional review board or ethics committee approval was not required because all data were deidentified.

Study design and patients
This was a retrospective analysis of patients with a primary
diagnosis of mPC who received first-line nab-paclitaxel plus
gemcitabine, FOLFIRINOX, or gemcitabine monotherapy
between September 6, 2013, and October 6, 2014 (patients
were followed up for ≥6 months or until April 6, 2015, whichever occurred later). Patients included in the analysis were
those with mPC who had ≥1 visit during the study period
and received ≥1 cycle of nab-paclitaxel plus gemcitabine
(three doses of nab-paclitaxel), gemcitabine (three doses),
or FOLFIRINOX (two doses of 5-fluorouracil). Patients who
participated in any interventional clinical trial during the
study period (preindex period through follow-up), received
active treatment for a secondary malignancy, or continued
to receive study regimens from the preindex period (60 days
prior to mPC diagnosis) were excluded.

Endpoints
Primary endpoints were time to treatment discontinuation
(TTD; time between first and last dose + 7 days for nabpaclitaxel plus gemcitabine and gemcitabine or + 14 days
for FOLFIRINOX) and database persistence (DP; a proxy
for OS). Patients were censored if no subsequent treatment
was given and the end of first-line treatment was within 30
days of the data cut-off for TTD. Duration of treatment was
defined as day 1 of first-line therapy until either the start of
a new therapy or a gap of ≥60 days between two doses of
the same regimen. Discontinuation and duration of therapy
were based on nab-paclitaxel only for nab-paclitaxel plus
gemcitabine, 5-fluorouracil only for FOLFIRINOX, and
gemcitabine for gemcitabine monotherapy. DP was defined
as the number of days between the initial dose of first-line
therapy and the last available date of patient data (in the EMR
Cancer Management and Research 2017:9
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database). Patients without EMR database activity within the
last 30 days of the data cut-off were considered deceased;
patients were censored if the last date of patient record was
within 30 days of the data cut-off.
Secondary endpoints were safety (overall incidence
of AEs and time to discontinuation due to an AE) and
use of supportive care or premedication. Documented
AEs (hereinafter referred to as AEs) were identified using
International Classification of Diseases (ICD)-9 codes
and laboratory values. Time to discontinuation due to an
AE was determined by the occurrence of an ICD-9 code
or laboratory value indicating a grade ≥3 hematologic AE
within 30 days of postdiscontinuation. Supportive care
or premedication included use on the day of or before
receiving chemotherapy (antiemetics or steroids), as well
as treatments received during chemotherapy (granulocyte
colony-stimulating factor [G-CSF] or erythropoiesis-stimulating agent [ESA]). The proportion of patients receiving
prophylactic G-CSF (day of or before first administration
of nab-paclitaxel plus gemcitabine or FOLFIRINOX) was
also determined.
An exploratory objective was to understand sequencing
treatment patterns in patients switching from first- to secondline regimens. Outcomes such as the proportion of patients
receiving second-line therapy, total duration of therapy (time
between first dose of first-line and last dose of second-line
therapies), and DP were determined. A subgroup analysis

evaluating the primary endpoints was also performed in
patients aged >70 years.

Statistical analyses
nab-Paclitaxel plus gemcitabine was the reference cohort,
and comparisons were tested for significance between nabpaclitaxel plus gemcitabine and FOLFIRINOX or gemcitabine. Demographics and baseline characteristics between
treatments were evaluated by analysis of variance for continuous variables and c2 or Fisher’s exact test for categorical
variables. Median TTD and DP were calculated using the
Kaplan–Meier method, and differences were evaluated by
Cox proportional hazards model. Comparisons of supportive care use were made using generalized linear regression
analysis with Poisson distribution and log-link function. For
all multivariate analyses, age, sex, and Charlson Comorbidity Index score were included as covariates. PS could not be
adjusted for as a covariate because these data were missing
for 47% of patients.

Results
Baseline characteristics
Out of 8891 patients in the database diagnosed with PC
(3041 with mPC), 248 patients met the inclusion criteria
for this analysis: 122 in the nab-paclitaxel plus gemcitabine
cohort, 80 in the FOLFIRINOX cohort, and 46 in the gemcitabine cohort (Figure 1). Baseline characteristics were

Starting sample size and database description
• Using the NC database, EMRs from patients with a stage IV metastatic pancreatic cancer
diagnosis between 9/6/2013 and 10/6/2014 were retrospectively analyzed
• The NC database contains EMRs from a variety of oncology/hematology practices nationwide
(≈ 1300 providers and ≈ 1,132,000 patients with a visit in the past 12 months)

• Patients diagnosed with pancreatic cancer (N = 8891)
• Patients diagnosed with stage IV metastatic pancreatic cancer (n = 3041)
• Patients ≥18 years of age diagnosed with stage IV metastatic pancreatic cancer between
9/6/2013 and 10/6/2014 (n = 851)
• Use of nab-P + Gem, FOLFIRINOX, or Gem as first-line therapy (n = 384)
• Patients with ≥1 cycle of nab-P + Gem or Gem or 2 doses of FOLFIRINOX (n = 280)
• No use of first-line regimen 60 days prior to index date (n = 248)

nab-P + Gem
n = 122

FOLFIRINOX
n = 80

Gem
n = 46

Figure 1 CONSORT diagram of analyzed population.
Abbreviations: EMR, electronic medical record; FOLFIRINOX, folinic acid + 5-fluorouracil + irinotecan + oxaliplatin; Gem, gemcitabine; nab-P, nab-paclitaxel; NC,
Navigating Cancer.
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generally similar among the three cohorts, with few exceptions (Table 1). Patients in the FOLFIRINOX cohort were
significantly younger than those in the nab-paclitaxel plus
gemcitabine cohort, and those in the nab-paclitaxel plus
gemcitabine cohort were significantly younger than those in
the gemcitabine cohort. The nab-paclitaxel plus gemcitabine
cohort had significantly more men than did the gemcitabine
cohort. Among patients with available baseline PS (53% of
the population), the distribution of those with ECOG PS
0–1 and 2+ was similar between the nab-paclitaxel plus
gemcitabine and FOLFIRINOX cohorts; however, there
was a higher proportion of patients with ECOG PS 2+ in
the gemcitabine cohort compared with the other two cohorts.

Time to treatment discontinuation
The difference in TTD between patients in the nab-paclitaxel
plus gemcitabine vs FOLFIRINOX cohorts was not statistically significant; however, TTD was significantly longer for
patients who received nab-paclitaxel plus gemcitabine vs
gemcitabine (Figure 2A). The findings did not change when
these data were adjusted using the aforementioned covariates.

Database persistence
The difference in DP between patients in the nab-paclitaxel plus gemcitabine vs FOLFIRINOX cohorts was not

s tatistically significant, and findings did not change when
these data were adjusted using the aforementioned covariates
(Figure 2B). DP was significantly longer for patients who
received nab-paclitaxel plus gemcitabine vs gemcitabine;
however, after adjusting for covariates, the difference was
no longer significant.

Safety and use of supportive care
The incidence of documented, any-grade AEs was greater
among patients who received gemcitabine or FOLFIRINOX
vs nab-paclitaxel plus gemcitabine, and the difference was
statistically significant for FOLFIRINOX vs nab-paclitaxel
plus gemcitabine (89% or 95% vs 84%, respectively; P=0.437
and P=0.021, respectively). Between the three cohorts, the
most frequent all-grade and grade 3/4 hematologic AEs
occurring in >10% of patients were anemia and neutropenia, respectively (Table 2). Febrile neutropenia was rare,
with no statistically significant differences in its occurrence
between patients in the nab-paclitaxel plus gemcitabine
vs the FOLFIRINOX or gemcitabine cohorts. Nausea and
vomiting as well as dehydration were the most frequent allgrade nonhematologic AEs occurring in >10% of patients
between the three cohorts. The AEs that most frequently led
to treatment discontinuation among those who received gemcitabine, FOLFIRINOX, or nab-paclitaxel plus gemcitabine

Table 1 Characteristics of patients (total study population) at baseline
Baseline characteristics
Age
Mean, years
Median, years
>70 years, n (%)
Sex, n (%)
Female
Male
ECOG PS, n (%)c
0–1
≥2
Initial stage at diagnosis, n (%)
Stage I–III
Stage IV
Location of metastases, n (%)c
Lung
Liver
Lymph node
Peritoneal
CA 19-9, median, U/mLc
CCI (without age), mean
Previous chemo, n (%)

nab-P + Gem (n=122)

FOLFIRINOX (n=80)

Gem (n=46)

P-valuea

P-valueb

67.0
69.0
54 (44)

61.4
61.5
13 (16)

72.0
71.5
24 (52)

<0.001

0.003

0.372

<0.001

48 (39)
74 (61)
n=60
49 (82)
11 (18)

35 (44)
45 (56)
n=44
36 (82)
8 (18)

26 (57)
20 (43)
n=28
19 (68)
9 (32)

0.534

0.046

0.304

0.383

15 (12)
107 (88)

9 (11)
71 (89)

9 (20)
37 (80)

0.822

0.230

11 (19)
37 (64)
4 (3)
2 (2)
n=48
2518.5
3.9
5 (4)

10 (20)
37 (73)
0
1 (1)
n=37
1443.0
4.3
5 (6)

2 (7)
17 (61)
4 (9)
0
n=27
273.1
4.5
2 (4)

0.932
0.329
0.154
>0.999
0.590

0.207
0.782
0.217
>0.999
0.550

0.101
0.521

0.089
>0.999

Notes: CCI includes cardiovascular disease, cancers, HIV/AIDS, and diabetes. aP-value for nab-P + Gem vs FOLFIRINOX. bP-value for nab-P + Gem vs Gem. cDescriptive only
due to missing values.
Abbreviations: CA 19-9, carbohydrate antigen 19-9; CCI, Charlson Comorbidity Index; ECOG PS, Eastern Cooperative Oncology Group performance status; FOLFIRINOX,
folinic acid + 5-fluorouracil + irinotecan + oxaliplatin; Gem, gemcitabine; nab-P, nab-paclitaxel.
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B
1.0

Proportion of patients
in database

Proportion of patients
on therapy

A
0.8
0.6
0.4
0.2
0.0

7.5
10.0
12.5
5.0
Time (months)
Median
Unadjusted
Adjusted
TTD, months P value
HR (95% CI)
P value
nab-P + Gem (n = 122) 3.4
0.0

FOLFIRINOX (n = 80)
Gem (n = 46)

2.5

3.8
2.2

0.947
<.001

1.03 (0.77 to 1.39)
1.91 (1.33 to 2.74)

0.829
<.001

1.0
0.8
0.6
0.4
0.2
0.0

0

5

10
15
Time (months)
Median Unadjusted
Adjusted
DP, months P value
HR (95% CI)
P value
nab-P + Gem (n = 122) 8.6
8.6
0.534 0.99 (0.68 to 1.43)
0.941
FOLFIRINOX (n = 80)
0.073
Gem (n = 46)
5.3
0.030 1.45 (0.97 to 2.16)

Figure 2 (A) Time to treatment discontinuation and (B) database persistence among patients who received nab-paclitaxel + gemcitabine, FOLFIRINOX, or gemcitabine.
Abbreviations: CI, confidence interval; DP, database persistence; FOLFIRINOX, folinic acid + 5-fluorouracil + irinotecan + oxaliplatin; Gem, gemcitabine; HR, hazard ratio;
nab-P, nab-paclitaxel; TTD, time to treatment discontinuation.

Table 2 Safety
Adverse events occurring in >10% of patients, %
Hematologic AEs, all-grade (grade 3/4)
Anemia
Neutropenia
Thrombocytopenia
Febrile neutropenia
Nonhematologic AEs, all-gradee
Nausea and vomiting
Nausea alone
Dehydration
Fatigue
Diarrhea
c

nab-P + Gem (n=122) FOLFIRINOX (n=80) Gem (n=46) P-valuea P-valueb

d

70 (13)
50 (28)
43 (11)
1 (1)

66 (6)
54 (30)
45 (14)
2 (3)

83 (18)
30 (29)
57 (15)
0

0.609
0.602
0.827
0.564

0.091
0.023
0.130
>0.999

23
12
14
9
9

29
18
21
11
15

15
7
15
7
2

0.354
0.302
0.174
0.603
0.190

0.271
0.404
0.832
0.760
0.183

Notes: aP-value for nab-P + Gem vs FOLFIRINOX (comparisons are for all-grade data only). bP-value for nab-P + Gem vs Gem (comparisons are for all-grade data only). cBased
on ICD-9 code or laboratory results. dBased on laboratory results only. eBased on ICD-9 code only.
Abbreviations: AE, adverse event; FOLFIRINOX, folinic acid + 5-fluorouracil + irinotecan + oxaliplatin; Gem, gemcitabine; ICD, International Classification of Diseases;
nab-P, nab-paclitaxel.

were anemia (15%, 8%, or 2%, respectively), dehydration
(7%, 5%, or 3%, respectively), nausea and vomiting (7%,
0%, or 1%, respectively), and neutropenia (2%, 6%, or 6%,
respectively).
Patients in the FOLFIRINOX cohort received more
doses of G-CSF than did those in the nab-paclitaxel plus
gemcitabine cohort (Table 3). A significantly greater percentage of patients treated with FOLFIRINOX vs nab-paclitaxel
plus gemcitabine received prophylactic G-CSF (39% vs 8%;
P<0.001). Patients in the nab-paclitaxel plus gemcitabine
cohort received more doses of ESA than did those in the
FOLFIRINOX cohort. Compared with the gemcitabine
group, patients in the nab-paclitaxel plus gemcitabine cohort
received more doses of antiemetics, ESAs, G-CSF, and steroids as supportive care.

Sequencing outcomes
Among patients who received first-line nab-paclitaxel plus
gemcitabine, 20% received a 5-fluorouracil-based second-line
therapy, and of those who received first-line FOLFIRINOX,
Cancer Management and Research 2017:9

51% received a gemcitabine-based second-line therapy. A
small portion of patients received second-line chemotherapy
following first-line gemcitabine (n=9); therefore, these
patients were not characterized in detail. The median time
to next therapy for patients who received nab-paclitaxel plus
gemcitabine followed by a 5-fluorouracil-based second-line
therapy or FOLFIRINOX followed by a gemcitabine-based
second-line therapy was 4.5 months (P=0.833). Characteristics of patients who received second-line therapy were
generally similar; however, patients who received FOLFIRINOX followed by a second-line gemcitabine-based therapy
were generally younger than those who received first-line
nab-paclitaxel plus gemcitabine followed by a 5-fluorouracilbased second-line therapy (Table 4).
The median treatment duration was similar among patients
who received nab-paclitaxel plus gemcitabine followed by a
5-fluorouracil-based therapy and those who received FOLFIRINOX followed by a gemcitabine-based therapy (median,
8.7 vs 8.4 months; P=0.516). The DP was numerically longer
for patients who received nab-paclitaxel plus gemcitabine
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Doses per
100 days

nab-P
FOLFIRINOX Gem P-valuea P-valueb
+ Gem (n=80)
(n=46)
(n=122)

Antianxiety/ 6.94
antiemetic
ESA
0.90
G-CSF
2.02
Steroids
7.89

6.30

5.22

0.057

<0.001

0.13
4.41
5.79

0.54
0.73
5.38

<0.001
<0.001
<0.001

0.033
<0.001
<0.001

Notes: aP-value for nab-P + Gem vs FOLFIRINOX. bP-value for nab-P + Gem vs Gem.
Abbreviations: ESA, erythropoiesis-stimulating agent; FOLFIRINOX, folinic acid
+ 5-fluorouracil + irinotecan + oxaliplatin; G-CSF, granulocyte colony-stimulating
factor; Gem, gemcitabine; nab-P, nab-paclitaxel.

Table 4 Characteristics of patients at initiation of first-line
therapy among those who received second-line therapy
Baseline
characteristics

nab-P + Gem FOLFIRINOX P-value
→ 5-FU based → Gem based
(n=41)
(n=25)

Age, mean, years
64.9
Sex, n (%)
Female
14 (56)
Male
11 (44)
ECOG PS, n (%)a
n=14
0–1
4 (29)
10 (71)
≥2
Initial stage at diagnosis, n (%)
Stage I–III
23 (92)
Stage IV
2 (8)
Location of metastases, n (%)a
Lung
2 (15)
Liver
8 (62)
Lymph node
1 (4)
Peritoneal
2 (8)
CCI (without age),
3.8
mean
Previous chemo, n (%) 0

61.3

0.121

24 (59)
17 (41)
n=20
9 (45)
11 (55)

0.840

35 (85)
6 (15)

0.700

4 (15)
19 (73)
0
0
4.2

>0.999
0.486
0.379
0.140
0.355

3 (7)

0.283

0.447

Notes: CCI includes cardiovascular disease, cancers, HIV/AIDS, and diabetes.
a
Descriptive only due to missing values.
Abbreviations: 5-FU, 5-fluorouracil; CCI, Charlson Comorbidity Index; ECOG PS,
Eastern Cooperative Oncology Group performance status; FOLFIRINOX, folinic acid
+ 5-fluorouracil + irinotecan + oxaliplatin; Gem, gemcitabine; nab-P, nab-paclitaxel.

followed by a 5-fluorouracil-based therapy vs those who
received FOLFIRINOX followed by a gemcitabine-based
therapy (median, 12.7 vs 9.1 months; P=0.477); however,
this difference was not statistically significant.

Age subgroup analysis
The majority (52%) of patients who received gemcitabine
were aged >70 years, whereas 44% and 16% of patients who
received nab-paclitaxel plus gemcitabine or FOLFIRINOX,
respectively, were aged >70 years (Table 1). There was no
statistically significant difference in TTD between patients
in the nab-paclitaxel plus gemcitabine vs FOLFIRINOX
cohorts (median, 3.7 vs 2.1 months; P=0.734). The TTD was
significantly longer for patients who received nab-paclitaxel
146
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plus gemcitabine vs gemcitabine (median, 3.7 vs 2.1 months;
P=0.024). Additionally, there was no statistically significant
difference in DP for those who received nab-paclitaxel plus
gemcitabine vs FOLFIRINOX (median, 8.2 vs 9.4 months;
P=0.453), and a significantly longer DP was observed for
those who received nab-paclitaxel plus gemcitabine than
gemcitabine (median, 8.2 vs 5.2 months; P=0.024).

Discussion
This analysis provides real-world evidence of similar effectiveness with nab-paclitaxel plus gemcitabine and FOLFIRINOX in treating patients with mPC, as determined by TTD
and DP, despite patients who received FOLFIRINOX being
significantly younger than those who received nab-paclitaxel
plus gemcitabine. Additionally, with the exception of anemia,
there was a lower incidence of all-grade AEs among patients
who received nab-paclitaxel plus gemcitabine vs FOLFIRINOX. Importantly, this analysis confirmed the phase III
MPACT trial findings: nab-paclitaxel plus gemcitabine was
more effective than gemcitabine in the real-world setting.
DP, used in this study as a proxy for OS, for patients who
received nab-paclitaxel plus gemcitabine in this analysis was
similar to the OS reported for the regimen in the MPACT
trial.16 However, the DP among patients who received FOLFIRINOX in this analysis was shorter than the OS reported for
the ACCORD trial.15 Comparing real-world and clinical trial
data is a flawed process, but there might be potential explanations for the suboptimal outcomes observed for patients
treated with FOLFIRINOX. In everyday practice, physicians
frequently modify the FOLFIRINOX regimen when treating
patients with PC,20 which may influence outcomes for patients
receiving FOLFIRINOX. Further, a retrospective analysis
reported that only 25% of real-world patients with mPC would
meet ACCORD trial eligibility criteria.18 The relationship
between these real-world findings and the respective clinical
trial results may be a reflection of the enrolled cohorts. The
ACCORD trial was conducted at academic centers in France
and enrolled patients aged ≤75 years with an ECOG PS ≤1,
whereas the MPACT trial was an international trial conducted
at academic and community centers and enrolled patients with
a KPS ≥70 with no upper age restriction.15,17 Although DP was
a proxy for survival and direct comparisons cannot be made
between studies, these data suggest that MPACT trial results
may be reflective of real-world outcomes.
Treatment sequencing plans (pairing of the appropriate
first-line therapy with subsequent treatments) for patients
with mPC are being actively investigated. In this analysis,
there was a greater effectiveness with nab-paclitaxel plus
gemcitabine followed by a 5-fluorouracil-based therapy
Cancer Management and Research 2017:9
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vs FOLFIRINOX followed by gemcitabine-based therapy;
however, differences were not statistically significant, possibly due to small sample sizes (n=25 and 41, respectively).
Nevertheless, these findings support nab-paclitaxel plus
gemcitabine as a first-line therapy for patients with mPC.
Understanding how a treatment plan can be built is important, given that nab-paclitaxel plus gemcitabine is now the
most frequently used first-line therapy for treating mPC in
the USA.21
Observations in elderly patients in this analysis were consistent with what has been reported in the literature. Among
patients who received nab-paclitaxel plus gemcitabine, a
slightly shorter DP was observed for those aged >70 years
vs the entire cohort. A similar survival trend was observed
for patients aged ≥65 years who received nab-paclitaxel plus
gemcitabine during the MPACT trial.16,22 Among patients
who received FOLFIRINOX, DP was slightly longer among
those aged >70 years vs the entire cohort. However, it should
be noted that in this analysis, only 13 out of 80 patients in
the FOLFIRINOX cohort were aged >70 years, and PS data
were lacking for many patients, thus making it difficult to
draw conclusions.
The costs associated with managing AEs during PC treatment are often considerable.23 Therefore, identification of the
AE profile for real-world patients is quite relevant from an
economic perspective. Generally, the incidence of AEs herein
was similar to what has been reported in the ACCORD and
MPACT trials; however, rates of neutropenia and fatigue
among patients in the FOLFIRINOX cohort were lower than
what was reported in the ACCORD trial.15 Possible explanations for these differences may lie in prophylactic G-CSF
use or the likely use of modified FOLFIRINOX regimens.
The distinction between FOLFIRINOX and modified FOLFIRINOX was not available for the current analysis. In both
the ACCORD trial15 and the present analysis, an appreciable
proportion of patients receiving FOLFIRINOX used G-CSF
to avoid or ameliorate neutropenia.24 A real-world retrospective study of US hospital data reported the monthly G-CSF
support cost associated with FOLFIRINOX to be $4793,25
which may pose a hardship for some patients. With the
exception of anemia, the incidence of all-grade AEs was
higher for patients in the FOLFIRINOX vs nab-paclitaxel
plus gemcitabine cohort. Interestingly, the rate of grade 3/4
hematologic AEs was higher among patients who received
gemcitabine vs nab-paclitaxel plus gemcitabine, which was
not the case in the MPACT trial.17 This may be explained by
the difference in age between patients in the gemcitabine
cohort in the present analysis vs those who received gemcitabine during the MPACT trial (mean, 72 years; median, 63
Cancer Management and Research 2017:9
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years, respectively) or by the fact that, in the present analysis,
patients in the gemcitabine cohort were ≈5 years older than
those who received nab-paclitaxel plus gemcitabine.
There are numerous limitations to the current methodology and analysis. Treatment effectiveness was assessed by
DP, a proxy for, but not true measure of, survival. Actual
death dates were not recorded in the EMRs; therefore, DP
was used to estimate survival. This proxy measure is imperfect because switching to a new oncologist, entering hospice
care, or moving to a new care facility could have resulted in
disappearance from the EMR, thus underestimating survival.
Additionally, this was not a randomized study, and many
baseline characteristics fundamentally differed among the
cohorts. However, these imbalances were adjusted for in the
TTD and DP analyses. PS was available for only 53% of
the population and could not be adjusted for as a covariate,
which may have confounding effects. AEs were assessed
using ICD-9 codes and laboratory values only, meaning that
subjective AEs, such as neuropathy, may be underreported.
The present analysis validates the findings established by
the MPACT trial of superiority of nab-paclitaxel plus gemcitabine vs gemcitabine outside of randomization, based on
physicians’ decisions, in a real-world population. Otherwise,
the effectiveness of nab-paclitaxel plus gemcitabine and that
of FOLFIRINOX were comparable, which may not have been
predicted based on improper cross-trial comparison. Patients
who received nab-paclitaxel plus gemcitabine generally had
a lower incidence of AEs and used less G-CSF (but more
ESAs, antiemetics, and steroids) than those who received
FOLFIRINOX. In conclusion, in the absence of a head-tohead trial with FOLFIRINOX, this real-world analysis supports nab-paclitaxel plus gemcitabine as a preferred first-line
treatment option for many patients with mPC.
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