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ABSTRACT

Background. nab-Paclitaxel in combination with gemcitabine
has emerged as a new treatment option for patients with
metastatic pancreatic cancer (MPC), based on superiority over
gemcitabine demonstrated in the phase III MPACT trial.
Previously, Karnofsky performance status (KPS) score and the
presence of liver metastases were shown to be predictive of
survival with nab-paclitaxel plus gemcitabine treatment. This
analysis sought to further explore the relationship between
clinical characteristics and survival in the MPACT trial
and to identify potential predictors of overall survival and
progression-free survival in patients with MPC.
Materials and Methods. Cox regression models adjusted for
stratification factors and a stepwise multivariate analysis of
prespecified baseline prognostic factors were performed.
Results. Treatment effect was significantly associated with
survival, with a similar magnitude of reduction in risk of

death compared with the previously reported primary anal-
ysis. Treatment effect consistently favored nab-paclitaxel
plus gemcitabine across the majority of the prespecified
factors. In addition to KPS score and presence of liver
metastases, age and number of metastatic sites were inde-
pendent prognostic factors of overall and progression-
free survival. Baseline carbohydrate antigen 19-9 was not
found to be an independent prognostic factor of survival in
this analysis.
Conclusion.The results of this analysis confirm broad utility of
nab-paclitaxel plus gemcitabine for the treatment of MPC. In
addition, these findings suggest that KPS score, presence of
liver metastases, age, and number of metastatic sites are
important predictors of survival that may be useful when
making treatmentdecisions anddesigning futureclinical trials.
The Oncologist 2015;20:143–150

Implications for Practice: In the pivotal phase III MPACT trial, nab-paclitaxel plus gemcitabine demonstrated improved survival
comparedwith gemcitabine alone, a standard therapy for advanced pancreatic cancer.This analysis of the phase III study confirms
the survival benefit of nab-paclitaxel plus gemcitabine across many prespecified prognostic factors and the broad utility of this
regimen for patients with advanced pancreatic cancer.

INTRODUCTION

Theworldwide incidenceof all-stagepancreatic cancer is 2.4%,
and the mortality rate is 4% [1]. Most patients are diagnosed
with advanced disease, which carries a 5-year survival rate of

only 2% [2]. Only three phase III trials comparing a new
treatment combination with single-agent gemcitabine for
advanced pancreatic cancer had positive results [3–5]. Recent
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data from the phase III international MPACT study revealed
significant improvements in all efficacy outcomes for nab-
paclitaxel plus gemcitabine over gemcitabine alone in patients
with metastatic pancreatic adenocarcinoma [5]. In that study,
nab-paclitaxel plus gemcitabine versus gemcitabine produced
median overall survival (OS) of 8.5 versus 6.7 months (hazard
ratio [HR]: 0.72; 95% confidence interval [CI]: 0.62–0.83;
p, .001),median progression-free survival (PFS) of 5.5 versus
3.7 months (HR: 0.69; 95% CI: 0.58–0.82; p , .001), and an
overall response rate of 23% versus 7% (response rate ratio:
3.19; 95% CI: 2.18–4.66; p , .001). Treatment with nab-
paclitaxel plus gemcitabine resulted in more grade $3
neutropenia, fatigue, and neuropathy compared with gemci-
tabine but similar incidences of grade $3 anemia and
thrombocytopenia. Based on these findings, nab-paclitaxel
plus gemcitabine has become a new option for the first-line
treatment of metastatic pancreatic cancer (MPC).

Previous studies have identified factors prognostic of
survival outcomes with gemcitabine in patients with MPC,
including carbohydrate antigen 19-9 (CA19-9), age.60 years,
weight loss, absence of metastases, stage, and serum
carcinoembryonic antigen [6–8]. In the MPACT study, a Cox
regression analysis using the trial stratification factors as
covariates was used to identify factors predictive of survival
[5]. This preliminary analysis revealed that Karnofsky perfor-
mance status (KPS) score and the presence or absence of
liver metastases were independent predictors of survival. In
addition, a significant treatmenteffectwasobservedwithnab-
paclitaxel plus gemcitabine versus gemcitabine alone (HR:
0.71; 95% CI: 0.61–0.83; p , .001). The current analysis was
performed to further characterize the relationship between
baseline clinical characteristics and survival in the MPACT
patient population. In addition, Cox modeling of the original
data set from the MPACT study using an expanded set of
prespecified baseline prognostic factors was conducted to
provide further insight into factors that may be prognostic of
survival in patients with pancreatic cancer.

MATERIALS AND METHODS

Patients
We performed an analysis of the phase III MPACT study.
Patients and methods were reported previously [5]. Briefly,
eligible adults had a KPS score of $70, no previous chemo-
therapy for metastatic disease, and histologically or cytolog-
ically confirmed metastatic adenocarcinoma of the pancreas
thatwasmeasurableaccordingtoResponseEvaluationCriteria
in Solid Tumors version 1.0 [9]. Patients were also required to
have adequate hematologic, hepatic, and renal function.

Study Design
Eligible patients were randomized 1:1 to receive intravenous
nab-paclitaxel 125 mg/m2 followed by intravenous gemcita-
bine1,000mg/m2ondays1,8,15,29,36, and43orgemcitabine
1,000mg/m2weekly for7of8weeks (cycle1).Allpatientswere
administered treatment on days 1, 8, and 15 of each 28-day
cycle in subsequent cycles. Patients were stratified according
to KPS score, presence or absence of liver metastases, and
geographic region. Treatment continued until disease pro-
gression or unacceptable toxicity. Serial measurements of

CA19-9 levels were performed at baseline and every 8 weeks
thereafter. Patients were followed for survival until death or
study closure. The primary endpoint was OS. Independently
assessed PFSwas a secondary endpoint; PFSwas also assessed
by investigators.

Statistical Analyses
All efficacy analyses were performed on the intent-to-treat
(ITT) population, whichwas composed of all enrolled patients.
Overall survival, the primary endpoint of the study, was an-
alyzed by the Kaplan-Meier method. As specified by the study
protocol, the treatment effect on OS was assessed for sta-
tistical significance by log-rank test stratified by the pre-
specified randomization stratification criteria of geographic
region (NorthAmericavs. other), baseline KPS score (70–80 vs.
90–100), and presence of liver metastases (yes vs. no). The
associated HR and two-sided 95% CI were estimated using
a stratified Cox proportional hazards model. Survival data for
patients who were lost to follow-up were censored at the last
date at which they were known to be alive.The data cutoff for
the original OS analysis was September 17, 2012.

As prespecified in the statistical analysis plan, the potential
influenceof the followingprognostic factorsonoverall survival
was assessed: age (,65 and$65 years), sex, KPS score (70–80
and 90–100), location of primary pancreatic cancer (head
and other), peritoneal carcinomatosis (yes and no), presence
of liver metastases (yes and no), presence of pulmonary
metastases (yesandno), geographic region, presenceofbiliary
stent at baseline (yes and no), previous Whipple procedure
(yes andno), numberofmetastatic sites (1, 2, 3, and.3), stage
at diagnosis (IV and other), CA19-9 level (within normal limit,
upper limit of normal [ULN] to,593 ULN, and$593 ULN).

Three additional analyses were performed: a Cox re-
gressionmodelwith stratified factors as covariates; a stepwise
Cox regressionmodelwithall factors listedaboveexceptCA19-
9; and a stepwise Cox regression model with all factors,
including CA19-9. An additional stratified analysis of OS was
conducted using stratification factors, including geographic
region, derived baseline KPS score, and liver metastasis status
in which the derivation of baseline KPS score and liver
metastasis was based on the clinical database (not as
randomized). A multivariate analysis of OS was conducted
using a Cox proportional hazardsmodel to evaluate treatment
effect adjusted for stratification factors. A stepwise multivar-
iate analysis (with a significance level for entry of .20 and
a significance level for stay of .10) was performed to evaluate
treatment effect and to identify possible predictors for OS by
including all prognostic factors in the model. The goal of the
stepwise regression was to identify independent prognostic
factors. A consequenceof thismethod is that if two factorswere
related,theeffectof thefirstmayhaverenderedanyeffectof the
secondnonsignificant. In sucha case, oneof the two factorsmay
not have met the stay criteria and would have been rejected.

A multivariate analysis of PFS was conducted using a Cox
proportional hazards model to evaluate treatment effect
adjusted for stratification factors. A stepwise model similar to
the one described for OS was applied to PFS to identify the
potential influence of prognostic factors on PFS, using the
same factors as described for OS. Progression-free survival
was compared between the two treatment arms using
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a nonstratified log-rank test; a p value was provided. The HR
and two-sided 95%CIwere estimatedusinga Coxproportional
hazards model.

RESULTS

Overall, 861 patients underwent randomization from May
2009 through April 2012 at 151 community and academic
centers in 11 countries (Fig. 1). A total of 431 and 430 patients,
respectively,were randomlyassigned to receivenab-paclitaxel
plus gemcitabine or gemcitabine (ITTpopulation) [5]. Selected
baseline prognostic characteristics were well balanced be-
tween the arms (supplemental online Table 1).

Median OS consistently favored nab-paclitaxel plus
gemcitabine across most prespecified subgroups (Table 1). In
a multivariate Coxmodel of OS, adjusting for the stratification
factors, the treatment effect remained significant, with a
similar magnitude of reduction in the risk of death compared
with the primary analysis (HR: 0.71; 95% CI: 0.61–0.83;
p , .001) (Table 2). In this model, poor KPS score and the
presence of liver metastases were associated with an in-
creased risk of death.

A stepwise multivariate analysis (with a significance level
for entry of .20 and a significance level for stay of .10) was also
performed to evaluate the treatment effect and to identify
possible predictors for OS by including all the prognostic
factors in the model (Table 3). The treatment effect for

nab-paclitaxel plus gemcitabine versus gemcitabine remained
statistically significant, with an HR of 0.72 (95% CI: 0.61–0.85;
p, .001). A similar HRwasobserved in a nonstratified analysis
(HR: 0.74; 95% CI: 0.63–0.86). In this analysis, age$65 years,
poorer KPS score, presence of liver metastasis, and higher
number of metastatic sites were associated with an increased
riskof death; patients fromEastern Europe had a higher risk of
death thanthose fromNorthAmerica, regardlessof treatment.
Baseline CA19-9 value was not an independent prognostic
factor for OS in this model.

As observed with OS, the median PFS by treatment group
consistently favored nab-paclitaxel plus gemcitabine across
most prespecified subgroups (Table 4). In the multivariate
analyses of PFS, treatment effect remained significant after
adjustment forstratification factorsand favorednab-paclitaxel
plus gemcitabine (HR: 0.69; 95% CI: 0.59–0.83; p, .001).

Themultivariate analysis with the stepwise procedure also
revealed a reduction in risk of progression favoring nab-
paclitaxel plus gemcitabine (HR: 0.66; 95% CI: 0.54–0.80;
p , .001), as did the multivariate analysis using factors
selected from the stepwise procedure and CA19-9 (HR: 0.66;
95% CI: 0.55–0.79; p , .001). Certain prognostic factors
affected PFS regardless of treatment (Table 5). Consistent
with OS analyses, age $65 years, poorer KPS score, and the
presence of liver metastasis were each associated with an
increased risk of progression.

Figure1. ConsolidatedStandardsofReportingTrials diagram.Onepatientwas randomized toGembutwas treatedwithnab-P plusGem.
In the ITT analysis, this patientwas analyzed as randomized. In all analyses of the treated population, the patientwas analyzed as treated.

Abbreviations: Gem, gemcitabine; ITT, intent-to-treat; nab-P, nab-paclitaxel; OS, overall survival.
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Table 1. Overall survival in prespecified subgroups: intent-to-treat population

Patient subgroups

nab-P plus Gem Gem

HR (95% CI) p valuen OS, mo, median (95% CI) n OS, mo, median (95% CI)

Age, years

,65 254 9.2 (8.34–10.71) 242 6.8 (5.98–7.29) 0.65 (0.53–0.79) ,.001

$65 177 7.8 (6.31–9.20) 188 6.6 (5.49–7.95) 0.81 (0.63–1.03) .082

Sex

Female 186 9.0 (8.05–10.48) 173 7.2 (6.34–9.03) 0.72 (0.57–0.93) .010

Male 245 8.1 (6.93–9.30) 257 6.2 (5.45–6.97) 0.72 (0.59–0.88) .001

KPS score

70 30 3.9 (2.33–5.45) 33 2.8 (1.81–4.01) 0.99 (0.57–1.72) .963

80 149 8.1 (7.43–9.59) 128 5.6 (4.21–6.57) 0.55 (0.41–0.72) ,.001

90 179 8.9 (7.85–10.09) 199 7.1 (6.51–8.71) 0.72 (0.57–0.91) .006

100 69 12.6 (9.56–14.92) 69 10.9 (7.52–13.54) 0.92 (0.60–1.41) .697

70–80 179 7.6 (6.44–8.38) 161 4.3 (3.81–5.72) 0.61 (0.48–0.78) ,.001

90–100 248 9.7 (8.71–10.91) 268 7.9 (6.97–9.03) 0.75 (0.62–0.92) .006

Geographic region

Australia 61 9.2 (6.90–11.01) 59 6.7 (5.29–8.90) 0.67 (0.45–1.01) .055

Eastern Europe 64 7.7 (6.01–9.26) 62 5.9 (4.67–7.46) 0.84 (0.58–1.23) .372

Western Europe 38 NE 38 6.9 (5.09–NE) 0.72 (0.35–1.47) .364

North America 268 8.7 (7.89–9.86) 271 6.8 (6.01–7.52) 0.68 (0.56–0.82) ,.001

Pancreatic cancer primary location

Head 191 9.3 (7.98–10.45) 180 6.5 (5.55–7.29) 0.59 (0.46–0.75) ,.001

Other 237 8.1 (6.83–9.20) 246 6.9 (5.98–7.52) 0.80 (0.65–0.98) .033

Presence of biliary stent

Yes 80 8.6 (7.13–12.62) 68 7.0 (5.19–7.85) 0.57 (0.39–0.84) .004

No 351 8.6 (7.85–9.66) 362 6.6 (6.01–7.26) 0.74 (0.63–0.88) ,.001

Previous Whipple procedure

Yes 32 13.6 (9.89–15.74) 30 8.3 (6.24–11.50) 0.52 (0.28–0.98) .044

No 399 8.3 (7.75–9.20) 400 6.6 (5.95–7.13) 0.73 (0.62–0.85) ,.001

Presence of liver metastases

Yes 365 8.3 (7.72–9.26) 360 5.9 (5.32–6.67) 0.69 (0.59–0.81) ,.001

No 66 11.0 (8.15–14.46) 70 10.7 (8.28–13.54) 0.86 (0.56–1.33) .494

Presence of pulmonary metastases

Yes 153 8.2 (7.29–10.71) 184 6.6 (5.62–7.39) 0.73 (0.57–0.93) .011

No 278 8.7 (7.89–9.72) 246 6.8 (6.01–7.52) 0.73 (0.60–0.89) .002

Peritoneal carcinomatosis

Yes 19 7.6 (5.19–NE) 10 4.0 (1.22–8.38) 0.44 (0.14–1.33) .144

No 412 8.6 (7.89–9.56) 420 6.8 (6.01–7.26) 0.73 (0.63–0.85) ,.001

Stage at diagnosis

IV 336 8.1 (7.56–8.84) 354 6.6 (5.72–7.26) 0.74 (0.63–0.88) ,.001

Other 63 10.0 (8.57–13.60) 43 9.9 (6.87–13.54) 0.84 (0.54–1.33) .461

Number of metastatic sites

1 33 13.5 (9.82–15.74) 21 9.0 (5.29–13.04) 0.41 (0.20–0.88) .021

2 202 8.3 (7.43–9.53) 206 7.1 (6.51–8.05) 0.75 (0.60–0.95) .015

3 136 8.0 (6.18–9.56) 140 5.9 (4.70–7.36) 0.79 (0.61–1.04) .093

.3 60 8.6 (6.44–11.24) 63 5.0 (3.42–6.41) 0.50 (0.33–0.76) .001

CA19-9 level

Within normal limits 60 9.2 (7.59–10.51) 56 6.9 (5.09–9.53) 1.07 (0.69–1.66) .756

ULN to,593 ULN 122 8.7 (7.56–10.48) 120 7.3 (6.41–9.30) 0.83 (0.61–1.12) .221

$593 ULN 197 8.3 (7.43–10.09) 195 5.9 (5.16–6.97) 0.61 (0.48–0.77) ,.001

Abbreviations:CA19-9,carbohydrateantigen19-9;CI, confidence interval;Gem,gemcitabine;HR,hazard ratio;KPS,Karnofskyperformancestatus;nab-P,
nab-paclitaxel; NE, not evaluable; OS, overall survival; ULN, upper limit of normal.
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DISCUSSION

MPACT is the largest published phase III trial to date to
prospectively analyze known prognostic factors in patients
with MPC [6–8, 10]. The results of this analysis confirm and
extend the findings from the previous multivariate analysis of
treatment effect adjusted for stratification factors, which
identified treatment with nab-paclitaxel plus gemcitabine,
KPS score, and presence or absence of liver metastases
as independent predictors of survival. After adjusting for
significant predictors of OS in the multivariate stepwise Cox
proportional hazards model, the degree of the treatment
effect on OS in favor of nab-paclitaxel plus gemcitabine was
not significantly altered [5]. In addition, Cox modeling of
prespecified prognostic factors revealed that age and number
of metastatic sites were also independent prognostic factors
of survival outcomes in the MPACT trial.

This analysis validates the stratification factors of KPS
score and presence of liver metastases used for trial randomi-
zation because each was significantly predictive of OS in the
multivariable stepwise Cox proportional hazards model
analysis. An increased risk of death was observed for patients
with poorer KPS score and patients with liver metastases
compared with those without liver metastases. Interestingly,
patients inEasternEuropehadahigher riskofdeath than those
in North America. Treatment patterns differ by geographic
region, and this may be reflected in the different outcomes
observed. These findings suggest that the study was well
designed and may help to inform future trial designs in the
metastatic setting. In addition to confirming the prognostic
value of KPS score and presence of liver metastases, the
stepwise model revealed that age and number of metastatic

sites were significant independent prognostic factors of
increased risk of death in the MPACT trial. Patients with the
most advanced disease characteristics generally had the
greatest reduction in the risk of progression or death (i.e.,
those with poor performance status, presence of liver
metastasis, or more than three metastatic sites). Accordingly,
nab-paclitaxel plus gemcitabine resulted ina3.8-month longer
median OS for patients with more than three metastatic sites
compared with gemcitabine alone (p , .001). In addition,
patients aged $65 years receiving nab-paclitaxel plus
gemcitabine had an ∼1-month longer median OS than those
receiving gemcitabine alone (p5 .082). No overall differences
in effectiveness were observed between patients in the
combination arm who were aged $65 and those aged ,65
years. The differences in the elderly population between
the two arms are intriguing and clinically relevant and thus
warrant further evaluation. Although toxicity data in patients
aged $65 years have not been reported for the MPACT
study to date, a separate analysis of dosing in the study
revealed that the percentage of dose reductions in the nab-
paclitaxel plus gemcitabine armwas similar regardless of age
($65 vs.,65 years) [11]. Taken together, the findings of this
analysis are particularly relevant considering that patients
with these characteristics (e.g., advanced age, poor perfor-
mance status, presence of liver metastasis, or more than
three metastatic sites) tend to have especially poor survival
outcomes [12–15].

CA19-9hasbeendemonstratedtobeaunivariatepredictor
of OS in pancreatic cancer, with high values associated with
poor survival [16]. Studies have shown correlations of CA19-9
levelswithclinical outcomes [17,18].BaselineCA19-9 levelhas
been demonstrated to be a prognostic factor for survival in
patients with advanced pancreatic cancer treated with single-
agent gemcitabine; however, CA19-9 response was not found
to be independently predictive of survival with gemcitabine
[18]. Levels of CA19-9$593 ULN have been associated with
the poorest prognosis. In a large CA19-9 analysis (n5 247) of
a randomized trial of patientswithadvancedpancreatic cancer
receiving gemcitabine or gemcitabine plus capecitabine,
a baseline level of CA19-9 greater than the study median of
593 ULN was associated with a worse outcome than CA19-9
,59 3 ULN [12]. Baseline CA 19-9 values were markedly
elevated in this study but were balanced between arms [5].
Nearly half the patients (46% in the nab-paclitaxel plus
gemcitabine arm and 45% in the gemcitabine-alone arm) had
a CA19-9 level $59 3 ULN. Patients with a baseline CA19-9
level $59 3 ULN had a significantly longer median OS with
nab-paclitaxel plus gemcitabine versus gemcitabine alone. In
a separate analysis of the phase III MPACT trial, patients
receiving nab-paclitaxel plus gemcitabine who had baseline
CA19-9 at or above the median (2,469.75 U/mL) had a
significantly longer median OS compared with those re-
ceiving gemcitabine alone (p , .0001); a similar non-
significant trend was noted for patients with a CA19-9
below the median (p 5 .1126) [19]. Patients receiving nab-
paclitaxel plus gemcitabine with a baseline CA19-9 level
lower than the median had a similar median OS compared
with those with a baseline CA19-9 level at or above the
median (p5 .470). Based on the results of this single phase
III trial, whether CA19-9 should continue to be used as

Table 2. Multivariate Cox model of overall survival in the

intent-to-treat population with stratification factors

as covariates

Covariates HR 95% CI p value

Treatment, nab-P plus Gem vs. Gem 0.71 0.61–0.83 ,.001

Liver metastases, yes vs. no 1.75 1.42–2.16 ,.001

KPS score, 70–80 vs. 90–100 1.49 1.28–1.74 ,.001

Geographic region, North America vs.
other

0.94 0.80–1.09 .408

Abbreviations: CI, confidence interval; Gem, gemcitabine; HR, hazard
ratio; KPS, Karnofsky performance status; nab-P, nab-paclitaxel.

Table 3. Stepwise multivariate analysis for predictors of

overall survival in the intent-to-treat population

Covariates HR 95% CI p value

Treatment, nab-P plus Gem vs. Gem 0.72 0.61–0.85 ,.001

KPS score, 70–80 vs. 90–100 1.60 1.35–1.90 ,.001

Liver metastases, yes vs. no 1.81 1.40–2.33 ,.001

Age,,65 vs.$65 years 0.81 0.69–0.97 .019

Region, Eastern Europe vs.
North America

1.22 0.98–1.52 .077

Number of metastatic sites,
1–3 vs..3

1.08 0.99–1.19 .086

Abbreviations: CI, confidence interval; Gem, gemcitabine; HR, hazard
ratio; KPS, Karnofsky performance status; nab-P, nab-paclitaxel.
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Table 4. Progression-free survival in prespecified subgroups: intent-to-treat population

Patient subgroups

nab-P plus Gem Gem

HR (95% CI) p valuen PFS, mo, median (95% CI) n PFS, mo, median (95% CI)

Age, years

,65 254 5.6 (4.76–6.67) 242 3.7 (3.61–4.96) 0.69 (0.55–0.87) .002

$65 177 5.3 (3.78–6.01) 188 3.6 (3.38–4.34) 0.69 (0.52–0.91) .009

Sex

Female 186 5.5 (4.27–6.51) 173 3.7 (3.61–5.32) 0.79 (0.60–1.05) .108

Male 245 5.5 (4.11–5.95) 257 3.7 (3.48–3.94) 0.62 (0.49–0.78) ,.001

KPS score

70 30 2.4 (1.74–5.36) 33 1.9 (1.25–2.79) 0.73 (0.40–1.33) .310

80 149 4.8 (3.68–6.18) 128 3.6 (2.53–3.94) 0.62 (0.46–0.84) .002

90 179 5.5 (4.07–7.26) 199 3.9 (3.65–5.36) 0.77 (0.59–1.01) .056

100 69 7.2 (5.55–9.07) 69 5.0 (3.52–5.36) 0.40 (0.23–0.68) .001

70–80 179 4.3 (3.55–5.55) 161 3.0 (2.10–3.68) 0.65 (0.50–0.84) .001

90–100 248 5.9 (5.39–7.33) 268 4.3 (3.71–5.29) 0.68 (0.53–0.86) .001

Geographic region

Australia 61 5.5 (3.68–8.80) 59 3.6 (2.10–4.99) 0.60 (0.38–0.94) .026

Eastern Europe 64 5.3 (3.65–7.62) 62 3.8 (3.65–5.39) 0.84 (0.55–1.29) .432

Western Europe 38 5.3 (3.45–7.36) 38 3.7 (3.29–5.45) 0.78 (0.40–1.51) .455

North America 268 5.6 (4.60–6.41) 271 3.7 (3.45–4.27) 0.64 (0.51–0·80) ,.001

Pancreatic cancer primary location

Head 191 5.5 (4.11–6.67) 180 3.7 (3.38–4.40) 0.53 (0.40–0.71) ,.001

Other 237 5.4 (4.04–6.01) 246 3.7 (3.52–4.34) 0.74 (0.59–0.94) .013

Presence of biliary stent

Yes 80 4.1 (3.65–6.18) 68 3.8 (3.52–5.32) 0.69 (0.45–1.07) .094

No 351 5.5 (5.29–6.14) 362 3.7 (3.52–4.07) 0.68 (0.56–0.82) ,.001

Previous Whipple procedure

Yes 32 9.1 (3.81–11.50) 30 5.0 (2.50–6.24) 0.50 (0.22–1.13) .094

No 399 5.4 (4.40–5.78) 400 3.7 (3.58–3.94) 0.70 (0.59–0.84) ,.001

Presence of liver metastases

Yes 365 5.4 (4.27–5.68) 360 3.6 (3.38–3.78) 0.65 (0.54–0.78) ,.001

No 66 6.5 (4.44–9.13) 70 6.1 (4.07–20.11) 0.92 (0.54–1.58) .774

Presence of pulmonary metastases

Yes 153 5.5 (3.94–7.39) 184 3.7 (3.29–4.40) 0.67 (0.50–0.90) .008

No 278 5.4 (4.44–6.01) 246 3.7 (3.61–4.70) 0.71 (0.57–0.89) .003

Peritoneal carcinomatosis

Yes 19 6.3 (1.81–17.45) 10 2.8 (1.22–6.05) 0.62 (0.21–1.84) .392

No 412 5.5 (4.44–5.95) 420 3.7 (3.61–4.04) 0.70 (0.58–0.83) ,.001

Stage at diagnosis

IV 336 5.4 (4.11–5.68) 354 3.7 (3.52–4.04) 0.72 (0.60–0.88) .001

Other 63 6.7 (3.78–9.33) 43 3.6 (2.50–5.39) 0.47 (0.26–0.84) .010

Number of metastatic sites

1 33 5.9 (3.52–12.29) 21 2.2 (1.74–3.75) 0.38 (0.16–0.89) .025

2 202 5.5 (4.60–6.41) 206 4.0 (3.71–5.19) 0.73 (0.57–0.95) .019

3 136 4.4 (3.58–5.52) 140 3.7 (3.38–4.99) 0.78 (0.57–1.06) .109

.3 60 6.3 (4.01–9.10) 63 2.5 (1.84–3.71) 0.35 (0.21–0.59) ,.001

CA19-9 level

Within normal limits 60 5.6 (3.65–8.80) 56 3.6 (2.69–5.16) 0.80 (0.48–1.36) .410

ULN to,593 ULN 122 5.8 (4.04–7.23) 120 3.9 (3.61–5.52) 0.71 (0.50–1.01) .055

$593 ULN 197 5.4 (4.47–6.11) 195 3.7 (3.45–4.40) 0.59 (0.46–0.77) ,.001

Abbreviations:CA19-9,carbohydrateantigen19-9;CI, confidence interval;Gem,gemcitabine;HR,hazard ratio;KPS,Karnofskyperformancestatus;nab-P,
nab-paclitaxel; PFS, progression-free survival; ULN, upper limit of normal.
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a stratification factor in trials of nab-paclitaxel plus
gemcitabine remains unclear. Results of a prior phase I/II
study demonstrated that CA19-9 level decline may be
predictive of outcomes with nab-paclitaxel plus gemcitabine
[20].

High stromal secreted protein acidic and rich in cysteine
(SPARC) expression has also been associated with poor
prognosis in resected pancreatic cancer, and high stromal
and tumor SPARC expression has been associated with worse
outcomes following adjuvant gemcitabine treatment [21, 22].
An exploratory analysis of OS and SPARC expression in the
MPACT trial found neither stromal nor tumor SPARC levels
to be prognostic or predictive of clinical outcomes in MPC
[23]. Although KPS score and presence or absence of liver
metastases were significant predictors of OS, no significant
effect on OS was observed for baseline CA19-9 levels, and this
finding is consistent with data from the current primary
analysis of the ITT population. When taken together, the
findings from the current analysis and additional exploratory
analysesof theMPACTtrial appear tosuggestthatCA19-9 level
is not prognostic of survival in patients with MPC.

The relevance of the findings of the present analysis—
which demonstrated the influence of KPS score, age, and
region on OS—is also noteworthy with regard to the phase III
trial of the FOLFIRINOX regimen versus gemcitabine for MPC
[4]. That trial was conducted entirely in France and excluded
patients aged $75 years or with an Eastern Cooperative
Oncology Group performance status (ECOG PS) of 2. MPACT
was conducted in 11 countries, did not exclude patients based
on age (10% of patients were aged$75 years), and included
patients with a KPS score of $70 (8% of patients had a
KPS score#70) [5]; a KPS score of 70 corresponds to an ECOG
PS of 2 [24].

Although not significant with the models used in this
analysis, the treatmenteffect trended in favorofnab-paclitaxel
plusgemcitabine forOSandPFS inpatientswithotherclinically
relevant, prognostically poor baseline features. In patients
with peritoneal carcinomatosis, an aggressive feature of
pancreatic cancer that further compromises survival [25],
a .3-month improvement in both median OS and PFS was
observed for nab-paclitaxel plus gemcitabine versus gemcita-
bine.However, given the small numberof patients and the fact
that the two arms were not well balanced with respect to this
variable, data must be interpreted with caution.

A limitation of this analysis is a lack of cross-validation. It
should also be noted that some differences existed in the final

multivariate models of OS and PFS. Any differences in care
occurring after disease progression could have affected OS
but not PFS. Consequently, it is not surprising that the final
multivariate models of OS and PFS did not contain exactly the
same variables.

CONCLUSION
In the phase III MPACT trial, KPS score, presence of liver
metastases, age, and number of metastatic sites were found
to be the most important predictors of survival, supporting
the clinical utility of these factors when making treatment
decisions and for future clinical trial design. Baseline CA19-9
level was not an independent predictor of OS in the
multivariate analysis. After correcting for known prognostic
factors, treatment with nab-paclitaxel plus gemcitabine re-
mained an independent, highly significant predictor of improved
OS and PFS in patients with MPC. The results of this analysis
substantiate the overall finding of the MPACT trial that nab-
paclitaxel plus gemcitabine is a more active treatment than
gemcitabine alone across a broad spectrum of patients.
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KPS score, 70–80 vs. 90–100 1.56 1.29–1.88 ,.001

Liver metastases, yes vs. no 1.79 1.32–2.42 ,.001

Age,,65 vs.$65 years 0.83 0.68–1.00 .052

Region, Australia vs. North America 1.25 0.96–1.63 .093

Abbreviations: CI, confidence interval; Gem, gemcitabine; HR, hazard
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