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Abstract: The phase III MPACT trial for metastatic pancreatic cancer (PC) showed improved overall
survival (OS), progression free survival (PFS) and response rates (RRs) for first-line nab-paclitaxel (Abraxane)
and gemcitabine (the AG combination) compared to gemcitabine monotherapy. The safety and efficacy of
the AG combination has not been systematically studied as second-line therapy or beyond for metastatic PC.
We conducted an IRB-approved retrospective analysis of all patients diagnosed between September 2010 and
August 2014 with advanced refractory PC that received combination treatment with AG at our institution.
Demographic and survival data were extracted from the registry. Patients received nab-paclitaxel 125 mg/m2
and gemcitabine 1,000 mg/m2 and on days 1, 8 and 15 of a 28-day cycle with subsequent dose modifications
based on tolerance. Data on 59 patients was available; the median age was 61; 55% were male; 56% received
AG as second line therapy and 44% received it as third-line or beyond. Five (10%) patients had a confirmed
partial response (PR), 23 (47%) had stable disease (SD) and 21 (43%) had disease progression as their best
response. Among the 31 (52%) patients who received prior gemcitabine, 18 (58%) had clinical benefit; 3 had
a PR and 15 had SD. The median OS was 3.9 months and the median progression-free survival was
3 months. Toxicity was similar to what was reported in the MPACT trial. This retrospective analysis
suggests that AG is active in PC patients previously treated with either fluoropyrimidine-based therapy or
gemcitabine-based therapy with manageable toxicities.
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Introduction
Pancreatic cancer (PC) is now the third leading cause of
cancer death in the United States with an estimated incidence
of 43,920 and 37,390 deaths and is projected to become
the second leading cause of cancer death by 2020 (1).
Gemcitabine had been the mainstay of chemotherapy for
PC for over a decade, as it has demonstrated to be more
effective than 5-FU with improved clinical benefit and
median survival (2). Erlotinib also showed a statistically
significant OS advantage in combination with gemcitabine
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compared to gemcitabine alone, but the clinical benefit was
small and this combination has not been widely accepted (3).
More recently two phase III randomized trials have
changed practice. The first was the ACCORD/PRODIGE
trial that studied the combination of 5-FU, folinic acid
(FA), irinotecan and oxaliplatin (FOLFIRINOX); this
regimen led to an improvement in objective response
rate (RR), progression free survival (PFS) and overall
survival (OS) compared to gemcitabine alone (median
OS of 11 vs. 6.8 months, P<0.001) (4). The second
was the MPACT trial, which investigated the nab-
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paclitaxel/gemcitabine (AG) combination and also
showed an improved RR, OS and PFS compared to
gemcitabine alone (median OS of 8.5 vs. 6.7 months
respectively, P<0.001) (5). Guidelines now advocate these
two regimens as the preferred choices.
Most patients will eventually develop disease recurrence
and therefore there is a clear need for effective second line
therapies. Multiple agents have been tested for second-line
therapy including erlotinib and other targeted therapies,
5-FU, capecitabine, oxaliplatin, and nab-paclitaxel (6-9).
The combination of 5-FU and oxaliplatin has shown
conflicting results in phase III trials. The CONKO-003
trial demonstrated that oxaliplatin, FA and 5-FU (the OFF
regimen) led to a statistically significant improvement in
median PFS compared to best supportive care and 5-FU/FA.
However, the PANCREOX phase III Trial comparing
mFOLFOX vs. infusional 5-FU/FA in gemcitabinepretreated PC patients showed an improvement in
median OS favoring the infusional 5-FU/FA arm over
mFOLFOX [9.9 vs. 6.1 months; hazard ratio (HR) =1.78;
P=0.02] (10). These results suggested that infusional
5-FU/FA is an alternative for patients with PC previously
treated with gemcitabine (8). More recently, the phase
III NAPOLI-1 trial demonstrated that the addition of
Nano-liposomal irinotecan to 5-FU/FA after gemcitabinebased chemotherapy resulted in a significant improvement
in median OS vs. 5-FU/FA alone [6.1 vs. 4.2 months;
P=0.012; HR =0.67 (95% CI: 0.49–0.92)] (9).
Although the AG regimen is approved for the firstline therapy of PC, there is data supporting the use of this
regimen in the second-line setting (7). Herein we present the
experience of a single academic tertiary cancer center with
the AG combination in progressive metastatic PC, including
a significant amount of patients with gemcitabine failure.
Methods
This was a retrospective study consisting of 59 patients
with a biopsy-proven metastatic PC, treated with the
AG combination as second-line therapy or beyond at
the Sylvester Comprehensive Cancer Center in Miami,
FL, USA. After IRB-approval was obtained, patients
were identified by searching chemotherapy records for
patients with a diagnosis of PC who received AG. Patients
who received AG as first line therapy were excluded.
We stratified the analysis by line of therapy, previous
treatment with gemcitabine versus other regimens, and
previous adjuvant therapy with gemcitabine. The following
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information was abstracted from the medical record:
demographic data, date of diagnosis, prior treatments,
Eastern Cooperative Oncology Group performance status
(ECOG PS), CA19-9 levels, radiologic response, adverse
events, chemotherapy dose and number of cycles. The
toxicities were graded according to the National Cancer
Institute Common Terminology Criteria for Adverse
Events (CTCAE) version 4.0. nab-Paclitaxel 125 mg/m2
and Gemcitabine 1,000 mg/m2 were administered on an
outpatient basis, intravenously on days 1, 8 and 15 of a
28-day cycle. Some patients with limited bone marrow
reserve after first line therapy were treated with AG every
2 weeks based on anticipated tolerance. Chemotherapy doses
were adjusted using the package-insert recommendations,
and according to the discretion of the treatment physician
when necessary. White blood cell growth factors were also
used at the discretion of the treating physician. Treatment
was continued until documented progression of disease
or development of intolerable toxicity. Responses were
assessed according to the Response Evaluation Criteria in
Solid Tumors (RECIST) guidelines (11).
The primary endpoint for this analysis was RR.
Secondary endpoints included PFS, OS and safety. Patients
known to be alive were censored at the time of last contact.
All patients who received at least one cycle of AG were
included in the analysis. PFS was defined as the duration
from the date of the first cycle of AG until the date of
documented progression or death, whichever was sooner.
OS was defined as the duration from the date of the first
cycle of AG until death. PFS and OS were estimated by the
Kaplan-Meier method with corresponding two-sided 95%
CIs for survival proportions based on Greenwood’s variance
and the log-transform method. Statistical significance was
defined as P<0.05, and all tests were two-sided. Tests were
performed using the IBM SPSS statistics software version
22 (IBM, NY, USA).
Results
Patient characteristics
A total of 59 patients with metastatic PC received AG as
second line therapy or beyond between September 2010 and
August 2014. Of these, 33 (55%) patients were male and 26
(44%) were female with a median age of 61 years; 4 (7%)
patients had an ECOG PS of 0; 36 (61%) had an ECOG PS
of 1 and 14 (24%) patients had an ECOG PS of 2; 33 (56%)
patients received AG as second line, 14 (24%) as third line,
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Table 1 Adverse events
Adverse event

Grade 1–2 (%)

Grade 3–4 (%)

Anemia

51

8

Neutropenia

10

11

Thrombocytopenia

27

14

Nausea

6

5

Vomiting

5

5

Diarrhea

11

0

Fatigue

49

12

Neuropathy

39

8

Hematological

Non-hematological

Table 2 Response rate summary among 49 evaluable patients
Response

All patients
(n=49) [n (%)]

Partial
response

5 [10]

Stable
disease

23 [47]

Progressive
disease

21 [43]

Clinical
benefit rate

28 [57]

Prior
gemcitabine
(n=31) [n (%)]

Prior
fluoropyrimidine
(N=39) [n (%)]

3 [10]

2 [5]

15 [49]

20 [51]

13 [41]

17 [44]

18 [58]

22 [56]

Table 3 Published reports of second line nab-paclitaxel and
gemcitabine in pancreatic cancer
No. of
patients

Clinical benefit
rate (%)

Median OS
(months)

Zhang et al. (12)

28

47

5.7

Portal et al. (13)

57

58

8.8

Caparello et al. (6)

71

34

6.2

Bertochhi et al. (14)

23

44

5.0

Nguyen et at. (15)

30

57

12.4

Current study

59

58

6.1

Study

OS, overall survival.
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10 (17%) as fourth line, 1 (1.5%) as fifth line and 1 (1.5%)
as sixth line.
The AG combination was generally well tolerated. The
adverse effects were similar to those reported in the MPACT
trial and included thrombocytopenia, neutropenia, fatigue
and neuropathy as shown in Table 1. At the time of analysis,
28 (57%) patients had clinical benefit with determined
as 5 patients (10%) achieving partial responses (PR) and
23 patients (47%) with stable disease (SD) as shown in Table 2.
The median OS was 6.5 months (95% CI: 3.9–10.3) and the
median PFS was 4.6 months (95% CI: 3–5.1). The OS rate
at 6 months was 53% (95% CI: 38–66); the OS rate at 12
months was 27% (95% CI: 14–42).
Thirty-four (58%) patients received prior gemcitabine
therapy. The most common first line regimen was either
the combination of gemcitabine and cisplatin or single
agent gemcitabine. The median OS in patients who
had received prior treatment with gemcitabine was 6.7
compared to 5.2 months in patients who had not received
prior treatment with gemcitabine (95% CI: 4.9–11 months).
The median PFS was 4.3 and 4.8 months respectively.
The RR comparison of gemcitabine failure patients versus
gemcitabine naïve patients is shown in Table 3. Of the 50
patients with measured CA 19-9 levels, 8 (16%) patients
had normal levels at the start of treatment 31 (62%) had a
decrease in the levels, and 11 (22%) had an increase.
Discussion
This retrospective analysis suggests that the AG regimen
is an active regimen for previously treated PC patients.
The combination achieved a clinical benefit rate of 47%
in patients who had progressed on first line therapy for
metastatic disease. The median PFS and OS were 4.6 and
6.5 months respectively. These results are comparable to the
median OS of 6.1 months observed with the combination of
nano-liposomal irinotecan plus infusional 5-FU/FA in the
Napoli-1 trial (9) and also to the median OS of 4.8 months
with the oxaliplatin-based OFF regimen (8). The efficacy
observed is especially interesting since 58% of patients had
received prior gemcitabine, and even among these, responses
were seen, suggesting that nab-paclitaxel can reverse
resistance to gemcitabine. The fact that 44% of patients
in our study received the AG combination in the third line
setting or beyond attests to its feasibility in a difficult-to-treat
patient population. This is consistent with the findings of the
MPACT trial where patients with a poor performance status
still derived benefit from the combination (5).
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The toxicities observed in our study were similar to
what has been described with first-line AG in the MPACT
trial. The most common adverse event was peripheral
neuropathy with 45% of patients experiencing any grade
neuropathy and 8% with grade 3–4 neuropathy. This high
incidence of neuropathy was likely related to the high
rate of prior use of cisplatin and oxaliplatin. Most patients
required dose modification due to hematologic toxicity
when chemotherapy was administered on days 1, 8 and
15 of a 28-day cycle, and some patients were only able to
tolerate an every-2-week schedule. In a post-hoc analysis
of the MPACT trial, dose reductions and delays in the AG
regimen were effective when necessary for toxicity, allowing
greater treatment exposure without compromising efficacy.
Although our study is not definitive due to its
retrospective nature, lack of control arm and small numbers,
our results are consistent with other recent reports showing
activity of AG as second-line therapy for metastatic PC
as shown in Table 3. Among the published series to date,
the clinical benefit rate ranged from 34% to 58% and
the median OS ranged from 5 to 12.8 months. Given the
emergence of three active combination regimens in the last
5 years (FOLFIRINOX, AG and 5-FU/FA/nano-liposomal
irinotecan), the question of sequencing treatments is now
being asked for the first time in PC. For those patients who
receive AG as first line treatment, the evidence is clear that
5-FU/FA/nano-liposomal irinotecan is a valid second line
option. Based on our results and others, we suggest that
AG is a reasonable option after first line treatment with
FOLFIRINOX. However, further studies are still needed to
identify which patients benefit most from the available first
and second line options.
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