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Abstract
The NCCN Guidelines for Pancreatic Adenocarcinoma discuss the diagnosis and management of adenocarcinomas of the exocrine
pancreas and are intended to assist with clinical decision-making. These NCCN Guidelines Insights summarize major discussion points
from the 2014 NCCN Pancreatic Adenocarcinoma Panel meeting. The panel discussion focused mainly on the management of borderline resectable and locally advanced disease. In particular, the panel discussed the definition of borderline resectable disease,
role of neoadjuvant therapy in borderline disease, role of chemoradiation in locally advanced disease, and potential role of newer,
more active chemotherapy regimens in both settings. (J Natl Compr Canc Netw 2014;12:1083–1093)
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Please Note

The NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines®) are a statement of consensus of the
authors regarding their views of currently accepted approaches to treatment. The NCCN Guidelines® Insights
highlight important changes in the NCCN Guidelines®
recommendations from previous versions. Colored
markings in the algorithm show changes and the discussion aims to further understanding of these changes by
summarizing salient portions of the panel’s discussion,
including the literature reviewed.
The NCCN Guidelines Insights do not represent the
full NCCN Guidelines; further, the National Comprehensive Cancer Network® (NCCN®) makes no representation
or warranties of any kind regarding the content, use, or application of the NCCN Guidelines and NCCN Guidelines
Insights and disclaims any responsibility for their applications
or use in any way.
The full and most current version of these NCCN
Guidelines are available at NCCN.org.
© National Comprehensive Cancer Network, Inc.
2014, All rights reserved. The NCCN Guidelines and the
illustrations herein may not be reproduced in any form
without the express written permission of NCCN.
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NCCN: Continuing Education
Accreditation Statement
This activity has been designated to meet the educational
needs of physicians, nurses, and pharmacists involved in the
management of patients with cancer. There is no fee for this
article. The National Comprehensive Cancer Network (NCCN)
is accredited by the ACCME to provide continuing medical education for physicians. NCCN designates this journalbased CE activity for a maximum of 1.0 AMA PRA Category 1
Credit(s)™. Physicians should claim only the credit commensurate with the extent of their participation in the activity.
NCCN is accredited as a provider of continuing nursing education by the American Nurses Credentialing Center`s Commission on Accreditation.
This activity is accredited for 1.0 contact hour. Accreditation
as a provider refers to recognition of educational activities
only; accredited status does not imply endorsement by NCCN
or ANCC of any commercial products discussed/displayed in
conjunction with the educational activity. Kristina M. Gregory, RN, MSN, OCN, is our nurse planner for this educational
activity.

National Comprehensive Cancer Network is accredited
by the Accreditation Council for Pharmacy Education
as a provider of continuing pharmacy education. NCCN
designates this continuing education activity for 1.0 contact
hour(s) (0.1 CEUs) of continuing education credit in states
that recognize ACPE accredited providers. This is a knowledge-based activity. UAN: 0836-0000-14-008-H01-P
All clinicians completing this activity will be issued a certificate
of participation. To participate in this journal CE activity: 1) review the learning objectives and author disclosures; 2) study
the education content; 3) take the posttest with a 66% minimum passing score and complete the evaluation at http://education.nccn.org/node/50875; and 4) view/print certificate.
Release date: August 8, 2014; Expiration date: August 8, 2015

Learning Objectives:
Upon completion of this activity, participants will be able to:
• Integrate into professional practice the updates to
NCCN Guidelines for Pancreatic Adenocarcinoma
• Describe the rationale behind the decision-making process for developing the NCCN Guidelines for Pancreatic
Adenocarcinoma
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CRITERIA DEFINING RESECTABILITY STATUS
Tumors considered localized and clearly resectable should demonstrate the following:
• No distant metastases
• No radiographic evidence of superior mesenteric vein (SMV) or portal vein (PV) distortion.
• Clear fat planes around the celiac axis, hepatic artery, and SMA.
Tumors considered borderline resectable1 include the following:
• No distant metastases
• Venous involvement of the SMV or PV with distortion or narrowing of the vein or occlusion of the vein with suitable vessel proximal and
distal, allowing for safe resection and replacement.
• Gastroduodenal artery encasement up to the hepatic artery with either short segment encasement or direct abutment of the hepatic artery,
without extension to the celiac axis.
• Tumor abutment of the SMA not to exceed greater than 180 degrees of the circumference of the vessel wall.
Adapted from: Callery MP, Chang KJ, Fishman EK, et al. Pretreatment Assessment of Resectable and Borderline Resectable Pancreatic Cancer: Expert
Consensus Statement. Ann Surg Oncol 2009;16:1727-1733.

Tumors considered to be unresectable demonstrate the following:
• HEAD
Distant metastases
Greater than 180 degrees SMA encasement, any celiac abutment
Unreconstructible SMV/portal occlusion
Aortic or inferior vena cava (IVC) invasion or encasement
• BODY
Distant metastases
SMA or celiac encasement greater than 180 degrees
Unreconstructible SMV/portal occlusion
Aortic invasion
• TAIL
Distant metastases
SMA or celiac encasement greater than 180 degrees
• Nodal status
Metastases to lymph nodes beyond the field of resection should be considered unresectable.
1The

panel endorses the use of a more restrictive definition of borderline resectable tumors in clinical trials. (Katz M, Marsh R, Herman J, et al. Borderline resectable
pancreatic cancer: Need for standardization and methods for optimal clinical trial design. Ann Surg Oncol. 2013 Aug; 20(8):2787-95.)
Version 2.2014 © National Comprehensive Cancer Network, Inc. 2014, All rights reserved. The NCCN Guidelines®and this illustration may not be reproduced in any
form without the express written permission of NCCN®.

PANC-B

Overview
NCCN Categories of Evidence and Consensus
Category 1: Based upon high-level evidence, there

is uniform NCCN consensus that the intervention is
appropriate.
Category 2A: Based upon lower-level evidence, there
is uniform NCCN consensus that the intervention is
appropriate.
Category 2B: Based upon lower-level evidence, there is
NCCN consensus that the intervention is appropriate.
Category 3: Based upon any level of evidence, there
is major NCCN disagreement that the intervention is
appropriate.
All recommendations are category 2A unless otherwise noted.
Clinical trials: NCCN believes that the best management
for any cancer patient is in a clinical trial. Participation in
clinical trials is especially encouraged.

During 2014, an estimated 46,420 people will be diagnosed with pancreatic cancer in the United States
and approximately 39,590 will die of the disease.1 It
is the fourth most common cause of cancer-related
death among men in the United States (after lung,
prostate, and colorectal cancers) and women (after
lung, breast, and colorectal cancers).1 Furthermore,
the incidence of pancreatic cancer in the United
States has been increasing, possibly because of the
increasing prevalence of obesity, an aging population, and other unknown factors.2–4 Mortality rates
have remained largely unchanged.5,6
As an overall guiding principle of the NCCN
Clinical Practice Guidelines in Oncology (NCCN
Guidelines) for Pancreatic Adenocarcinoma, the
panel believes that decisions about diagnostic management and resectability of pancreatic cancer should
involve multidisciplinary consultation at high-volume centers with reference to appropriate imaging
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BORDERLINE RESECTABLEd,e NO METASTASES, PLANNED RESECTION
WORKUP

See Adjuvant
Treatment and
Surveillance
(PANC-6)

Surgical
resectionf

Planned Resectionf
(category 2B)

Laparotomy

Unresectable
at surgeryf,j

Biopsy
confirmation of
adenocarcinoma
if not performed
previously

dSee Principles of Diagnosis and Staging (PANC-A).
eSee Criteria Defining Resectability Status (PANC-B).
fSee Principles of Surgical Technique (PANC-C) and Pathologic Analysis:
jSee Principles of Palliation and Supportive Care (PANC-E).

No
jaundice

If appropriate, consider duodenal
bypass (category 2B for
prophylactic duodenal bypass) ±
open ethanol celiac plexus block
(category 2B)

Jaundice

Stenting or biliary bypass
± duodenal bypass (category 2B
for prophylactic duodenal bypass)
± open ethanol celiac plexus block
when indicated by pain

See Locally
Advanced
Unresectable
(PANC-7)
See Metastatic
Disease (PANC-9)

Specimen Orientation, Histologic Sections, and Reporting (PANC-D).

Version 2.2014 © National Comprehensive Cancer Network, Inc. 2014, All rights reserved. The NCCN Guidelines®and this illustration may not be reproduced in any
form without the express written permission of NCCN®.

PANC-5

studies to evaluate the extent of disease. In addition, the
panel believes that increasing participation in clinical
trials (currently only 4.6% of patients enroll on a pancreatic cancer trial7) is critical to making progress in this
disease.

Management of Borderline
Resectable Disease
Although it is clear that patients with visceral, peritoneal, or pleural metastases or with metastases to nodes
beyond the field of resection derive no benefit from resection, institutions differ in their approaches to patients
with locoregional disease involvement. Locoregional
disease is divided into resectable, borderline resectable,
and unresectable (locally advanced). The standard approach to therapy in patients with resectable disease has
been postoperative treatment, with median survivals of
20.1 to 23.6 months under the most optimal clinical trial
conditions.8–11 However, it is becoming increasingly ap-

parent that patients with borderline resectable disease,
who are at higher risk for R1 resections, are potentially
in need of a different management approach.
Definition of Borderline Resectable Disease

Based on their clinical experience with the primary
management of pancreatic tumors, an expert consensus
group developed criteria in 2009 to define tumor resectability to improve patient selection for surgery and increase the likelihood of an R0 resection.12 The NCCN
Pancreatic Adenocarcinoma Panel has supported and
adapted these criteria over the past several years. The
absence of evidence of peritoneal or hepatic metastases
after a thorough radiologic assessment is a criterion for
both resectable and borderline resectable disease. The
panel further defines patients with resectable disease as
those who have clear fat planes around the celiac axis,
hepatic artery, and superior mesenteric artery (SMA)
and no radiologic evidence of superior mesenteric vein
(SMV) or portal vein (PV) distortion. However, according to the 2013 NCCN criteria, radiologic findings
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LOCALLY
ADVANCED
UNRESECTABLE

Good
performance
statusp

SALVAGE THERAPYv

TREATMENT
Chemotherapy:
• Clinical trial preferred
or
• FOLFIRINOXq,w
or
• Gemcitabineq
or
• Gemcitabine + albumin-bound
paclitaxelq,w or other gemcitabinebased combination therapyq
or
• Capecitabineq or continuous
infusion 5-FUq (category 2B)

Good
performance
statusp,u

Chemoradiation in selected
patients (locally advanced without
systemic metastases), preferably
following an adequate course of
chemotherapyl,r,s,t
Poor
performance
status

• Clinical trial (preferred)
or
• Fluoropyrimidine-based
chemotherapy if previously
treated with gemcitabinebased therapyq
or
• Gemcitabine-based therapy
if previously treated
with fluoropyrimidinebased therapyq
or
• Chemoradiation if not
previously given and if
primary site is the sole site
of progressionl

Poor
performance
status

Palliative
and
best
supportive
carei

Gemcitabineq (category 1)
or
Palliative and best supportive carei,l

iSee Principles of Palliation and Supportive Care (PANC-E).
lSee Principles of Radiation Therapy (PANC-F).
pDefined as ECOG 0-1 with good pain management, patent

biliary stent, and adequate nutritional intake.

qSee Principles of Chemotherapy (PANC-G).
rLaparoscopy as indicated to evaluate distant disease.
sChemoradiation should be reserved for patients who do

not develop metastatic disease while receiving systemic
chemotherapy.

tBased

on preliminary data from the LAP-07 trial, there is no clear survival benefit with the addition
of conventional chemoradiation following gemcitabine monotherapy. (Hammel P, Huguet F, van
Laethem J-L, et al: Comparison of chemoradiotherapy and chemotherapy in patients with a locally
advanced pancreatic cancer controlled after 4 months of gemcitabine with or without erlotinib: Final
results of the international phase III LAP 07 study. 2013 ASCO Annual Meeting. Abstract LBA4003.)
uPatients with a significant response to therapy may be considered for surgical resection.
vBest reserved for patients who maintain a good performance status.
wThe recommendations for FOLFIRINOX and gemcitabine + albumin-bound paclitaxel in patients
with locally advanced disease are based on extrapolations from randomized trials in patients with
metastatic disease.

Version 2.2014 © National Comprehensive Cancer Network, Inc. 2014, All rights reserved. The NCCN Guidelines®and this illustration may not be reproduced in any
form without the express written permission of NCCN®.

PANC-8

of venous involvement of the SMV or PV with distortion or narrowing of the vein, or occlusion of the vein
with suitable vessel proximal and distal, allowing for safe
resection and replacement, have characterized a tumor
as borderline resectable. As for arterial involvement, radiologic findings of encasement of a short segment of
the hepatic artery, without evidence of tumor extension
to the celiac axis and/or tumor abutment of the SMA
involving 180° or less of the artery circumference, classifies a tumor as borderline resectable according to the
2013 NCCN definition.
Other groups have also put forth definitions of resectability of pancreatic cancer,13,14 and a more restrictive definition of borderline resectable pancreatic tumors was recently described by the Alliance for Clinical
Trials in Oncology group.15 Their definition uses degrees
of contact (eg, interface between tumor and SMA measuring <180° of vessel wall circumference) rather than
subjective terms such as abutment, encasement, and distortion.

During the 2014 NCCN Pancreatic Adenocarcinoma Panel meeting, an involved discussion took place
regarding the definition of borderline resectable disease
and its subsequent management. The panel discussed
adopting the more restrictive criteria for borderline resectable disease put forth by the Alliance trial group.15
More patients would be considered to have resectable
disease based on the Alliance criteria versus the 2013
NCCN definition, and would thus not be offered neoadjuvant treatment (except select patients with poor
prognostic features). The panel agreed that upfront
resection would be inappropriate for patients with borderline resectable disease based on the Alliance definition, if adopted, because these patients are highly unlikely to have an R0 resection.
The panel agreed that this more standardized
definition of borderline resectable disease would
allow the collection of uniform data across institutions. However, some panelists argued against adoption of the more restrictive Alliance definition. Pan-
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elists feared that many patients would now be defined
as resectable by these criteria and, especially in the community setting, be found to be unresectable at surgery or
have margin-positive resections. One panelist gave the
example of fairly severe unilateral vein impingement of
a little less than 180°, which would be classified as resectable by Alliance definition but would be unlikely to
give an R0 resection even at a high-volume center.
The panel agreed that no perfect definition of borderline resectable disease is currently possible because
of insufficient data. For now, the overall panel consensus was to keep a more liberal definition of borderline
resectable disease for general practice (see PANC-B,
purple text; page 1085), leaving the option of upfront
resection for these patients in cases where the multidisciplinary team thinks an R0 resection can likely be
achieved (category 2B; also see “Role of Neoadjuvant
Therapy in Borderline Resectable Disease,” next section). However, the panel realizes the need for uniformity in the definition of borderline resectable disease,
particularly in the context of clinical trials. Therefore,
the panel added a footnote stating that they endorse the
use of a more restrictive definition of borderline resectable tumors in clinical trials (see PANC-B, blue text;
page 1085).
Role of Neoadjuvant Therapy in Borderline
Resectable Disease

The use of neoadjuvant therapy in the setting of borderline resectable disease has been a highly debated
topic. Although no high-level evidence supports its
use, many NCCN Member Institutions have been
using an initial approach involving neoadjuvant
therapy, as opposed to immediate surgery, for patients with borderline resectable disease. In fact, for
the 2013 version of the guidelines, the panel upgraded their recommendation for the use of neoadjuvant
therapy in patients with borderline resectable disease
from a category 2B to a category 2A, meaning that
the majority of the panel believed that the neoadjuvant approach was acceptable in this population.
Thus in 2013, both approaches had category 2A designations. The panel discussed the use of upfront resection versus a neoadjuvant approach again for the
2014 guideline update.
Several trials have shown that preoperative
treatment of borderline resectable pancreatic adenocarcinoma can be effective and well tolerated.16–21 In
a phase I/II trial of neoadjuvant therapy in borderline resectable disease, 4 of 26 patients (15%) were

able to undergo resection.20 A randomized phase II
trial comparing 2 different neoadjuvant regimens in
borderline resectable disease was terminated early
because of poor accrual, but 5 of 21 patients (24%)
underwent resection.19 A recent multi-institutional
phase II trial found that full-dose gemcitabine, oxaliplatin, and radiation given preoperatively to patients with resectable (n=23), borderline resectable
(n=39), or unresectable disease (n=6) found the approach to be feasible, with an overall R0 resection
rate of 53%.18 In this study, 63% of all evaluable
patients underwent resection, with an R0 resection
achieved in 84% of those patients.
In 2 retrospective reviews, 31% to 35% of patients
with borderline resectable disease who completed neoadjuvant therapy had R0 resections.22,23 A systematic
review and meta-analysis of 19 cohort studies found
that patients with unresectable disease (including both
borderline and unresectable cases) undergoing neoadjuvant chemoradiation therapy had similar 1-year
survival outcomes as those whose disease was initially
deemed resectable.24 In this study, 40% of treated patients ultimately underwent resection.
Overall, the panel believes that patients with
pancreatic cancer should be selected for upfront surgery based on the likelihood of obtaining negative
resection margins. Patients at high risk for positive
surgical margins are not considered to be good candidates for an upfront resection because of the lack
of clinical benefit of margin-positive resection. One
panelist argued that upfront surgery in borderline resectable disease results in a high incidence of positive margins, which are clearly associated with poor
outcomes, and that upfront resection therefore cannot be recommended for these patients. The use of
neoadjuvant therapy in this population could potentially increase the chance for R0 resections.
It was clear during panel discussion that the decision between the 2 approaches depends heavily on
the definition of borderline resectable disease (see
“Definition of Borderline Resectable Disease,” page
1086). With the Alliance definition, surgery for borderline resectable disease would be highly unlikely
to result in negative margins, and the panel agreed
that upfront resection would be inappropriate if that
definition had been adopted. Based on the more liberal NCCN definition, some panelists believe that
upfront resection can be considered when the multidisciplinary team believes an R0 resection might be
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achieved with vascular resection and reconstruction.
Most panelists, however, believe that a neoadjuvant
approach in these patients is the better option. The
results of a panel vote thus downgraded the recommendation for upfront resection in borderline cases
from a category 2A to a category 2B in the 2014 version of these guidelines (see PANC-5, blue text; page
1086). Clearly, the use of neoadjuvant therapy in borderline resectable disease represents an area in flux.
It is important to note that no randomized phase
III trials have compared the approach of neoadjuvant
therapy in borderline resectable disease versus surgery
without initial therapy, and that the best regimens
in the borderline neoadjuvant setting are unknown.
Several phase II clinical trials are currently underway
to determine the R0 resection rate after neoadjuvant
chemotherapy in patients with borderline resectable
or unresectable locally advanced disease (eg, ClinicalTrials.gov identifier: NCT00557492). In addition, the
Alliance A021101 trial (ClinicalTrials.gov identifier:
NCT01821612) is a single-arm pilot study evaluating the safety and efficacy of FOLFIRINOX before
capecitabine-based chemoradiation and surgery in
this population.15 Initial results in patient series suggest that neoadjuvant regimens including FOLFIRINOX are a promising approach in patients with borderline resectable disease (see “Role of Highly Active
Chemotherapy in Borderline Resectable and Locally
Advanced Disease Settings,” page 1090).25,26 Additional randomized trials are needed.

Role of Chemoradiation in
Locally Advanced Disease
Chemoradiation is a conventional option for the
management of unresectable locoregional pancreatic
cancer, although the utility of chemoradiation in this
population is controversial.27 It has mainly been used
in selected patients who do not develop metastatic
disease during initial chemotherapy, and occasionally before chemotherapy. The panel discussed the
recently presented preliminary data from the LAP 07
trial28 and the implications of those results on the
recommendation for chemoradiation following chemotherapy in patients with locally advanced disease.
Chemoradiation Following Chemotherapy in
Locally Advanced Disease

Starting with 2 to 6 cycles of systemic chemotherapy
followed by chemoradiation therapy has been a recom-

mended option for select patients with unresectable
disease and good performance status who have not developed metastatic disease.29–31 This sequence has been
especially recommended when (1) it is highly unlikely
that the patient will become resectable (ie, complete
encasement of superior mesenteric/celiac arteries); (2)
suspicious metastases are present; or (3) the patient may
not be able to tolerate chemoradiation. Using an initial course of chemotherapy may facilitate systemic disease control while simultaneously helping to determine
whether the disease is rapidly progressive. For example,
a retrospective analysis of outcomes from the GERCOR
studies indicated that first-line treatment with chemotherapy may be a useful strategy for selecting patients
with locally advanced disease who are more likely to
benefit from subsequent chemoradiation therapy.29
However, preliminary data from the international phase III LAP 07 trial showed no clear survival
benefit (the primary outcome measure) with the addition of conventional chemoradiation following gemcitabine monotherapy.28 In this study, 269 patients
with disease control after induction chemotherapy
were randomized to additional chemotherapy or to
chemoradiation with capecitabine. Median overall
survival was 16.5 months in the chemotherapy arm
versus 15.3 months in the chemoradiation arm (hazard ratio [HR], 1.03; 95% CI, 0.79–1.34; P=.83)
Panelists pointed out that patients in LAP 07
received gemcitabine as induction therapy and
that more active chemotherapy regimens preceding chemoradiation may allow for more benefit from
chemoradiation. In addition, the panel noted that this
sequence of therapy may have other benefits besides
survival (eg, improved quality of life, decreased pain,
decreased local progression). The panel thus decided
to maintain their recommendation regarding the use
of chemoradiation in patients with locally advanced
pancreatic cancer following a course of more active
chemotherapy if no metastatic disease develops during initial treatment. In addition, they added a footnote explaining that the LAP 07 trial did not show a
survival benefit (see PANC-8, blue text; page 1087).
Additional studies are clearly needed.
Upfront Chemoradiation in
Locally Advanced Disease

Results from LAP 07 called into question the utility of chemoradiation following induction chemotherapy (see previous section on “Chemoradiation
Following Chemotherapy in Locally Advanced Dis-
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ease”).28 The panel thus reevaluated the data on upfront chemoradiation in this setting.
Results of 2 early randomized trials comparing
up-front chemoradiation to chemotherapy in locally
advanced disease provided contradictory results.32,33
Three phase II trials also assessed the up-front
chemoradiation approach in locally advanced pancreatic adenocarcinoma, with median survival rates
ranging from 8.2 to 9.0 months.34–37 Results from
small, single-arm trials of up-front chemotherapy followed by chemoradiation in locally advanced disease
have been discussed.38
The more recent phase III randomized ECOG4201 trial, which assessed gemcitabine compared
with gemcitabine plus radiotherapy followed by
gemcitabine alone in patients with locally advanced,
unresectable pancreatic cancer, was closed early
because of poor accrual. However, an intention-totreat analysis of data for the 74 patients enrolled in
this study showed that median overall survival was
significantly longer in the chemoradiation arm (11.1
vs 9.2 months; P=.017).39 However, the poor accrual
rate decreased the statistical power of the findings,
no difference was seen in progression-free survival,
and the confidence intervals for overall survival
overlapped between the groups of patients, leading
some to state that the results do not rise to the level
of evidence required to determine standard of care.40
The benefit of chemotherapy versus up-front
chemoradiation was also addressed in the phase III
FFCD-SFRO study from France, in which patients
with locally advanced pancreatic cancer were randomly assigned to receive either gemcitabine alone
or an intensive induction regimen of chemoradiation with 5-FU plus cisplatin followed by gemcitabine maintenance treatment.41 In this study,
gemcitabine alone was associated with a significantly
increased overall survival rate at 1 year compared
with chemoradiation (53% vs 32%; HR, 0.54; 95%
CI, 0.31–0.96; P=.006). This study was stopped before the planned accrual, because an interim analysis revealed that patients in the chemoradiation
arm had a lower survival rate. Also, patients in the
chemoradiation arm experienced severe toxicity and
were more likely to receive a shorter course of maintenance therapy with gemcitabine, suggesting that
the observed differences in survival were most likely
attributable to the extreme toxicity of this particular
chemoradiation regimen.

Thus, the panel agreed that the role of up-front
chemoradiation in the setting of locally advanced
pancreatic cancer is still undefined, and they do
not currently recommend it for standard treatment.
The panel pointed out that if patients present with
poorly controlled pain, bleeding, or local obstructive
symptoms, it may be preferable to start with up-front
chemoradiation therapy.34,42

Role of Highly Active Chemotherapy
in Borderline Resectable and
Locally Advanced Settings
Historically, most studies in the locally advanced setting used gemcitabine monotherapy. However, the
field is placing an increasing emphasis on understanding the role of modern, more active regimens, such
as FOLFIRINOX and gemcitabine/albumin-bound
paclitaxel, in locoregional unresectable disease. The
potential role of more active chemotherapy in this
setting is to improve local and distant disease control. Rarely, locally advanced disease may become
resectable, but the long-term outlook for these patients is uncertain. A potential role also exists for
more active chemotherapy in the borderline resectable setting, with the goal of increasing R0 resection
rates and preventing systemic disease.
Some studies and case reports have addressed the
use of chemotherapy with or without chemoradiation to convert selected patients with locally unresectable disease to a resectable status or increase R0
resection rates in borderline cases.25,26,43–51 Patients
with a significant response to chemotherapy and/
or chemoradiation may be considered for surgical
resection. After resection, these patients have similar survival rates as those whose disease was initially
determined to be resectable.52 Importantly, results
from 2 retrospective studies suggest that radiographic response does not correlate with pathologic
response.53,54 Therefore, if no apparent tumor shrinkage is observed after neoadjuvant treatment and no
extrapancreatic progressive disease is evident, surgery should still be attempted.
Some groups have reported results from patient
series that suggest that neoadjuvant regimens, including FOLFIRINOX, are a promising approach to
treating patients with borderline resectable pancreatic cancer.25,26 In one series, 12 of 18 patients (67%)
who had FOLFIRINOX followed by gemcitabine- or
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capecitabine-based chemoradiation underwent pancreatectomy.25 All 12 had margin-negative resections and 7 (58%) were alive at a median time from
diagnosis of 22 months (range, 18–35 months), including 5 with no evidence of disease.
The experience with FOLFIRINOX in 22 patients with locally advanced pancreatic cancer at
the Massachusetts General Hospital Cancer Center
through February 2012 was recently reported.45 An
overall response rate of 27% was observed, and the
median progression-free survival was 11.7 months.
Five patients (23%) were able to undergo R0 resections, although 3 of these patients experienced distant recurrence by 5 months. It was also reported that
32% of patients receiving FOLFIRINOX required 1
or more hospitalization or visit to the emergency department during treatment.
The panel thus discussed removing gemcitabine
monotherapy as an option for patients with locally
advanced disease and good performance status. Many
panelists stated that they would not give gemcitabine
monotherapy to these patients so that they would
not miss the rare chance to have their disease converted to resectable status. However, other panelists
pointed out that some patients may not be interested
in or good candidates for more intensive regimens
even if they had good performance status (ie, elderly,
psychosocial considerations). In addition, some panelists believe that, when conversion to resectability
is highly unlikely, giving gemcitabine up-front and
leaving the option for more intensive therapy later
is appropriate. Others countered that they are seeing
some patients with surprisingly good responses that
might not have been predicted in advance, and who
are subsequently having R0 resections.
An important question that was raised during the
discussion was whether borderline resectable disease
and locally advanced disease are surrogates for more
aggressive disease. The panel questioned whether the
use of intensive regimens in these populations puts patients through increased toxicity for little gain. Overall, because of the lack of strong data on FOLFIRINOX and gemcitabine/albumin-bound paclitaxel in
locally advanced disease, the panel agreed it is appropriate to leave gemcitabine monotherapy as an option
in this setting (see PANC-8, purple text; page 1087).
Studies are desperately needed in both the locally advanced setting and the neoadjuvant/borderline resectable setting to determine optimal treatment strategies.

Conclusions
The optimal management of borderline resectable
and locally advanced pancreatic adenocarcinoma
remains to be determined. The field is in great need
of high-quality studies in these settings. In the meantime, the panel bases recommendations on available
data and consensus of expert opinion. This year the
panel discussed:
• The definition of borderline resectable disease,
and decided not to adopt a more restrictive definition for fear that more patients, whose disease
would then be classified as resectable, would be
found to have unresectable disease at surgery or
have margin-positive resections.
• The role of neoadjuvant therapy in borderline
disease, and voted to downgrade the recommendation for up-front surgery in this population to
category 2B. Most of the panel now believes that
neoadjuvant therapy is the better approach in
this population to potentially increase the rate
of margin-negative resections.
• The role of chemoradiation in locally advanced
disease, and decided to maintain their recommendation for the possible use of chemoradiation in patients with locally advanced pancreatic cancer following a course of chemotherapy
if no disease progression occurs during initial
treatment. The panel pointed out, however, that
results from LAP 07 did not show a survival benefit for chemoradiation following gemcitabine
monotherapy.
• The potential role of newer, more active chemotherapy regimens in both the locally advanced
and borderline resectable settings, and decided
against changing their recommendations of allowing gemcitabine monotherapy at this time.
The panel is hopeful that more active regimens
will increase margin-negative resection rates and
prevent or delay metastatic disease in these populations, but strong data are still lacking. Thus,
less intensive regimens are still listed as appropriate options in patients with locally advanced
disease and good performance status.

References
1. Siegel R, Ma J, Zou Z, Jemal A. Cancer statistics, 2014. CA Cancer
J Clin 2014;64:9–29.
2. Eheman C, Henley SJ, Ballard-Barbash R, et al. Annual report to
the nation on the status of cancer, 1975-2008, featuring cancers

© JNCCN—Journal of the National Comprehensive Cancer Network |

Volume 12 Number 8

|

August 2014

CE

1092

NCCN Guidelines Insights

Pancreatic Adenocarcinoma, Version 2.2014
3.

4.
5.
6.

7.
8.
9.

10.

11.

12.
13.
14.
15.
16.

17.

18.

19.

20.

associated with excess weight and lack of sufficient physical
activity. Cancer 2012;118:2338–2366.
Simard EP, Ward EM, Siegel R, Jemal A. Cancers with increasing
incidence trends in the United States: 1999 through 2008
[published online ahead of print January 4, 2012]. CA Cancer J
Clin, doi: 10.3322/caac.20141.
Smith BD, Smith GL, Hurria A, et al. Future of cancer incidence
in the United States: burdens upon an aging, changing nation. J
Clin Oncol 2009;27:2758–2765.
StatBite. U.S. pancreatic cancer rates. J Natl Cancer Inst
2010;102:1822.
Worni M, Guller U, White RR, et al. Modest improvement in
overall survival for patients with metastatic pancreatic cancer: a
trend analysis using the surveillance, epidemiology, and end results
registry from 1988 to 2008. Pancreas 2013;42:1157–1163.
Hoos WA, James PM, Rahib L, et al. Pancreatic cancer clinical
trials and accrual in the United States. J Clin Oncol 2013;31:3432–
3438.
Neoptolemos JP, Stocken DD, Friess H, et al. A randomized trial of
chemoradiotherapy and chemotherapy after resection of pancreatic
cancer. N Engl J Med 2004;350:1200–1210.
Neoptolemos JP, Stocken DD, Bassi C, et al. Adjuvant
chemotherapy with fluorouracil plus folinic acid vs gemcitabine
following pancreatic cancer resection: a randomized controlled
trial. JAMA 2010;304:1073–1081.
Oettle H, Post S, Neuhaus P, et al. Adjuvant chemotherapy with
gemcitabine vs observation in patients undergoing curative-intent
resection of pancreatic cancer: a randomized controlled trial.
JAMA 2007;297:267–277.
Regine WF, Winter KA, Abrams RA, et al. Fluorouracil vs
gemcitabine chemotherapy before and after fluorouracil-based
chemoradiation following resection of pancreatic adenocarcinoma:
a randomized controlled trial. JAMA 2008;299:1019–1026.
Callery MP, Chang KJ, Fishman EK, et al. Pretreatment assessment
of resectable and borderline resectable pancreatic cancer: expert
consensus statement. Ann Surg Oncol 2009;16:1727–1733.
Sobin LH, Gospodarowicz MK, Wittekind C, eds. TNM
Classification of Malignant Tumours. 7th ed. Hoboken, NJ: WileyBlackwell; 2009.
Varadhachary GR, Tamm EP, Abbruzzese JL, et al. Borderline
resectable pancreatic cancer: definitions, management, and role of
preoperative therapy. Ann Surg Oncol 2006;13:1035–1046.
Katz MH, Marsh R, Herman JM, et al. Borderline resectable
pancreatic cancer: need for standardization and methods for
optimal clinical trial design. Ann Surg Oncol 2013;20:2787–2795.
Esnaola NF, Chaudhary UB, O’Brien P, et al. Phase 2 trial of
induction gemcitabine, oxaliplatin, and cetuximab followed by
selective capecitabine-based chemoradiation in patients with
borderline resectable or unresectable locally advanced pancreatic
cancer. Int J Radiat Oncol Biol Phys 2014;88:837–844.
Festa V, Andriulli A, Valvano MR, et al. Neoadjuvant chemoradiotherapy for patients with borderline resectable pancreatic
cancer: a meta-analytical evaluation of prospective studies. JOP
2013;14:618–625.
Kim EJ, Ben-Josef E, Herman JM, et al. A multi-institutional
phase 2 study of neoadjuvant gemcitabine and oxaliplatin with
radiation therapy in patients with pancreatic cancer. Cancer
2013;119:2692–2700.
Landry J, Catalano PJ, Staley C, et al. Randomized phase II study of
gemcitabine plus radiotherapy versus gemcitabine, 5-fluorouracil,
and cisplatin followed by radiotherapy and 5-fluorouracil for
patients with locally advanced, potentially resectable pancreatic
adenocarcinoma. J Surg Oncol 2010;101:587–592.
Marti JL, Hochster HS, Hiotis SP, et al. Phase I/II trial of induction
chemotherapy followed by concurrent chemoradiotherapy and
surgery for locoregionally advanced pancreatic cancer. Ann Surg
Oncol 2008;15:3521–3531.

21. Van Buren G II, Ramanathan RK, Krasinskas AM, et al. Phase II
study of induction fixed-dose rate gemcitabine and bevacizumab
followed by 30 Gy radiotherapy as preoperative treatment for
potentially resectable pancreatic adenocarcinoma. Ann Surg
Oncol 2013;20:3787–3793.
22. McClaine RJ, Lowy AM, Sussman JJ, et al. Neoadjuvant therapy
may lead to successful surgical resection and improved survival
in patients with borderline resectable pancreatic cancer. HPB
(Oxford) 2010;12:73–79.
23. Stokes JB, Nolan NJ, Stelow EB, et al. Preoperative capecitabine
and concurrent radiation for borderline resectable pancreatic
cancer. Ann Surg Oncol 2011;18:619–627.
24. Laurence JM, Tran PD, Morarji K, et al. A systematic review
and meta-analysis of survival and surgical outcomes following
neoadjuvant chemoradiotherapy for pancreatic cancer. J
Gastrointest Surg 2011;15:2059–2069.
25. Christians KK, Tsai S, Mahmoud A, et al. Neoadjuvant
FOLFIRINOX for borderline resectable pancreas cancer: a new
treatment paradigm? Oncologist 2014;19:266–274.
26. Tinchon C, Hubmann E, Pichler A, et al. Safety and efficacy of
neoadjuvant FOLFIRINOX treatment in a series of patients with
borderline resectable pancreatic ductal adenocarcinoma. Acta
Oncol 2013;52:1231–1233.
27. Kim R, Saif MW. Is there an optimal neoadjuvant therapy for
locally advanced pancreatic cancer? JOP 2007;8:279–288.
28. Hammel P, Huguet F, Van Laethem JL, et al. Comparison of
chemoradiotherapy (CRT) and chemotherapy (CT) in patients
with a locally advanced pancreatic cancer (LAPC) controlled after
4 months of gemcitabine with or without erlotinib: final results of
the international phase III LAP 07 study [abstract]. J Cin Oncol
2013;31(Suppl):Abstract LBA4003.
29. Huguet F, Andre T, Hammel P, et al. Impact of chemoradiotherapy
after disease control with chemotherapy in locally advanced
pancreatic adenocarcinoma in GERCOR phase II and III studies. J
Clin Oncol 2007;25:326–331.
30. Huguet F, Girard N, Guerche CS, et al. Chemoradiotherapy in
the management of locally advanced pancreatic carcinoma: a
qualitative systematic review. J Clin Oncol 2009;27:2269–2277.
31. Krishnan S, Rana V, Janjan NA, et al. Induction chemotherapy
selects patients with locally advanced, unresectable pancreatic
cancer for optimal benefit from consolidative chemoradiation
therapy. Cancer 2007;110:47–55.
32. Treatment of locally unresectable carcinoma of the pancreas:
comparison of combined-modality therapy (chemotherapy plus
radiotherapy) to chemotherapy alone. Gastrointestinal Tumor
Study Group. J Natl Cancer Inst 1988;80:751–755.
33. Klaassen DJ, MacIntyre JM, Catton GE, et al. Treatment of locally
unresectable cancer of the stomach and pancreas: a randomized
comparison of 5-fluorouracil alone with radiation plus concurrent
and maintenance 5-fluorouracil—an Eastern Cooperative
Oncology Group study. J Clin Oncol 1985;3:373–378.
34. Blackstock AW, Tepper JE, Niedwiecki D, et al. Cancer and
leukemia group B (CALGB) 89805: phase II chemoradiation trial
using gemcitabine in patients with locoregional adenocarcinoma of
the pancreas. Int J Gastrointest Cancer 2003;34:107–116.
35. Brunner TB, Grabenbauer GG, Kastl S, et al. Preoperative
chemoradiation in locally advanced pancreatic carcinoma: a phase
II study. Onkologie 2000;23:436–442.
36. Macchia G, Valentini V, Mattiucci GC, et al. Preoperative
chemoradiation and intra-operative radiotherapy for pancreatic
carcinoma. Tumori 2007;93:53–60.
37. Thomas CR Jr, Weiden PL, Traverso LW, Thompson T.
Concomitant intraarterial cisplatin, intravenous 5-flourouracil,
and split-course radiation therapy for locally advanced unresectable
pancreatic adenocarcinoma: a phase II study of the Puget
Sound Oncology Consortium (PSOC-703). Am J Clin Oncol
1997;20:161–165.

© JNCCN—Journal of the National Comprehensive Cancer Network |

Volume 12 Number 8

|

August 2014

CE

NCCN Guidelines Insights

1093

Pancreatic Adenocarcinoma, Version 2.2014
38. Cinar P, Ko AH. Evolving treatment options for locally advanced
unresectable pancreatic ductal adenocarcinoma. J Natl Compr
Canc Netw 2014;12:167–172.
39. Loehrer PJ Sr, Feng Y, Cardenes H, et al. Gemcitabine alone versus
gemcitabine plus radiotherapy in patients with locally advanced
pancreatic cancer: an Eastern Cooperative Oncology Group trial. J
Clin Oncol 2011;29:4105–4112.
40. Philip PA. Locally advanced pancreatic cancer: where should we
go from here? J Clin Oncol 2011;29:4066–4068.
41. Chauffert B, Mornex F, Bonnetain F, et al. Phase III trial comparing
intensive induction chemoradiotherapy (60 Gy, infusional 5-FU
and intermittent cisplatin) followed by maintenance gemcitabine
with gemcitabine alone for locally advanced unresectable
pancreatic cancer. Definitive results of the 2000-01 FFCD/SFRO
study. Ann Oncol 2008;19:1592–1599.
42. Loehrer PJ, Powell ME, Cardenes HR, et al. A randomized phase
III study of gemcitabine in combination with radiation therapy
versus gemcitabine alone in patients with localized, unresectable
pancreatic cancer: E4201 [abstract]. J Clin Oncol 2008;26
(Suppl):Abstract 4506.
43. Ammori JB, Colletti LM, Zalupski MM, et al. Surgical resection
following radiation therapy with concurrent gemcitabine in
patients with previously unresectable adenocarcinoma of the
pancreas. J Gastrointest Surg 2003;7:766–772.
44. Bickenbach KA, Gonen M, Tang LH, et al. Downstaging in
pancreatic cancer: a matched analysis of patients resected following
systemic treatment of initially locally unresectable disease. Ann
Surg Oncol 2012;19:1663–1669.
45. Faris JE, Blaszkowsky LS, McDermott S, et al. FOLFIRINOX in
locally advanced pancreatic cancer: the Massachusetts General
Hospital Cancer Center experience. Oncologist 2013;18:543–548.

Instructions for Completion
To participate in this journal CE activity: 1) review the learning
objectives and author disclosures; 2) study the education content; 3) take the posttest with a 66% minimum passing score
and complete the evaluation at http://education.nccn.org/
node/50875; and 4) view/print certificate. After reading the
article, you should be able to answer the following multiple-

Posttest Questions
1. True or False: Most of the NCCN Pancreatic Adenocarcinoma
Panel now believes that neoadjuvant therapy to potentially
increase the rate of margin-negative resections is a better
approach than up-front resection in patients with borderline
resectable disease.
2. True or False: Results from the LAP 07 trial showed a survival
benefit to chemoradiation following gemcitabine monotherapy in patients with locally advanced pancreatic cancer.

46. Habermehl D, Kessel K, Welzel T, et al. Neoadjuvant
chemoradiation with Gemcitabine for locally advanced pancreatic
cancer. Radiat Oncol 2012;7:28.
47. Massucco P, Capussotti L, Magnino A, et al. Pancreatic
resections after chemoradiotherapy for locally advanced ductal
adenocarcinoma: analysis of perioperative outcome and survival.
Ann Surg Oncol 2006;13:1201–1208.
48. Mondo EL, Noel MS, Katz AW, et al. Unresectable locally advanced
pancreatic cancer: treatment with neoadjuvant leucovorin,
fluorouracil, irinotecan, and oxaliplatin and assessment of surgical
resectability. J Clin Oncol 2013;31:e37–39.
49. Mornex F, Girard N, Delpero JR, Partensky C. Radiochemotherapy
in the management of pancreatic cancer—part I: neoadjuvant
treatment. Semin Radiat Oncol 2005;15:226–234.
50. Quiros RM, Brown KM, Hoffman JP. Neoadjuvant therapy in
pancreatic cancer. Cancer Invest 2007;25:267–273.
51. White RR, Hurwitz HI, Morse MA, et al. Neoadjuvant
chemoradiation for localized adenocarcinoma of the pancreas. Ann
Surg Oncol 2001;8:758–765.
52. Gillen S, Schuster T, Meyer Zum Buschenfelde C, et al.
Preoperative/neoadjuvant therapy in pancreatic cancer: a
systematic review and meta-analysis of response and resection
percentages. PLoS Med 2010;7:e1000267.
53. Dholakia AS, Hacker-Prietz A, Wild AT, et al. Resection of
borderline resectable pancreatic cancer after neoadjuvant
chemoradiation does not depend on improved radiographic
appearance of tumor–vessel relationships. J Radiat Oncol
2013;2:413–425.
54. Katz MH, Fleming JB, Bhosale P, et al. Response of borderline
resectable pancreatic cancer to neoadjuvant therapy is not reflected
by radiographic indicators. Cancer 2012;118:5749–5756.

choice questions. Credit cannot be obtained for tests completed on paper. You must be a registered user on NCCN.org. If you
are not registered on NCCN.org, click on “New Member? Sign
up here” link on the left hand side of the Web site to register.
Only one answer is correct for each question. Once you successfully answer all posttest questions you will be able to view
and/or print your certificate. Software requirements: Internet.

3. 
Which of the following are listed as
appropriate treatment options for patients with locally advanced disease
and good performance status in the
NCCN Guidelines for Pancreatic Adenocarcinoma?
a. FOLFIRINOX
b. 
Gemcitabine/albumin-bound paclitaxel
c. Gemcitabine monotherapy
d. Chemotherapy followed by chemoradiation in patients
who do not develop metastases
e. All of the above
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