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Overview

Pancreatic cancer is one of the most common causes
of cancer-related death among men and women in
the United States.! The incidence of pancreatic
cancer in the United States increased from 1999 to
2008, possibly because of the increasing prevalence
of obesity, an aging population, and other unknown

Abstract

Ductal adenocarcinoma and its variants account for most
pancreatic malignancies. High-quality multiphase imaging can
help to preoperatively distinguish between patients eligible
for resection with curative intent and those with unresect-
able disease. Systemic therapy is used in the neoadjuvant or
adjuvant pancreatic cancer setting, as well as in the manage-
ment of locally advanced unresectable and metastatic disease.
Clinical trials are critical for making progress in treatment of
pancreatic cancer. The NCCN Guidelines for Pancreatic Adeno-
carcinoma focus on diagnosis and treatment with systemic
therapy, radiation therapy, and surgical resection.
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NCCN Categories of Evidence and Consensus

Category 1: Based upon high-level evidence, there is uni-
form NCCN consensus that the intervention is appropri-
ate.

Category 2A: Based upon lower-level evidence, there is
uniform NCCN consensus that the intervention is appro-
priate.

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 ap-
propriate.

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.

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. Any clinician seeking to apply
or consult the NCCN Guidelines® is expected to use in-
dependent medical judgment in the context of individual
clinical circumstances to determine any patient’s care or
treatment. The National Comprehensive Cancer Net-
work® (NCCN®) makes no representation or warranties
of any kind regarding their content, use, or application
and disclaims any responsibility for their applications or
use in any way. The full NCCN Guidelines for Pancre-
atic Adenocarcinoma are not printed in this issue of
JNCCN but can be accessed online at NCCN.org.

© National Comprehensive Cancer Network, Inc.
2017, All rights reserved. The NCCN Guidelines and the
illustrations herein may not be reproduced in any form
without the express written permission of NCCN.

Disclosures for the Pancreatic
Adenocarcinoma Panel

At the beginning of each NCCN Guidelines panel meeting, panel
members review all potential conflicts of interest. NCCN, in keep-
ing with its commitment to public transparency, publishes these
disclosures for panel members, staff, and NCCN itself.

Individual disclosures for the NCCN Pancreatic

Adenocarcinoma Panel members can be found on page 1061.
(The most recent version of these guidelines and accompanying
disclosures are available on the NCCN Web site at NCCN.org.)

These guidelines are also available on the Internet. For the
latest update, visit NCCN.org.
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factors™™; mortality rates have remained largely un-
changed.”®

As an overall guiding principle of these NCCN
Guidelines, the NCCN Pancreatic Adenocarcinoma
Panel believes that decisions about diagnostic man-
agement and resectability of pancreatic cancer should
involve multidisciplinary consultation at high-volume
centers with use of appropriate imaging studies. Multi-
disciplinary review should ideally involve expertise from
surgery, diagnostic imaging, interventional endoscopy,
medical oncology, radiation oncology, and pathology;
consultation with a registered dietitian should also be
considered. In addition, the panel believes that increas-
ing participation in clinical trials is critical to making
progress in this disease.

Diagnosis and Staging
Ductal adenocarcinoma and its variants account
for >90% of all pancreatic malignancies. Present-
ing symptoms of this disease can include weight
loss, jaundice, floating stools, pain, dyspepsia,
nausea, vomiting, and occasionally pancreatitis;
however, no early warning signs of pancreatic
cancer have been established. Numerous studies
have shown an association between new-onset
non—insulin-dependent diabetes and the devel-
opment of pancreatic cancer.”” Therefore, new-
onset diabetes in an otherwise fit individual might
prompt consideration of early-stage pancreatic
cancer. Screening for this disease is generally only
recommended for asymptomatic individuals at
increased risk."°

Text cont. on page 1045.
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CLINICAL
PRESENTATION

WORKUP

« Multidisciplinary review®

No « Consider endoscopic

C
metastatic ultrasonography (EUS)
« Liver function tests

Surgical candidate
(See PANC-2 below)

Mass in disease + Chest CTY (preferred)
pancreas or x-ray
on imaging
Metastatic Biopsy confirmation See Metastatic
disease of metastatic site Disease (PANC-8)
Clinical suspicion of * Pancreatic
pancreatic cancer or protocol CT  Liver function tests
evidence of dilated |[»| (See PANC-A) - Chest CT¢ (preferred) or If studies are
pancreatic and/or . Obtainafamily No x-ray consistent with
bile duct (stricture) history’ metastatic . MRIMRCP® pangreatlc cancer,
disease or §urg|cal consultation
- ERCP® as clinically Is recommended
No mass in indicated (See PANC-2 below)
pancreas ‘—» EUS®
on imaging
Metastatic Biopsy confirmation See Metastatic
disease of metastatic site Disease (PANC-8)

alf pancreatic cancer is diagnosed, consider referral for genetic counseling
for patients who are young, those with a family history of cancer, or those
of Ashkenazi Jewish ancestry.

bMultidisciplinary review should ideally involve expertise from diagnostic
imaging, interventional endoscopy, medical oncology, radiation oncology,
surgery, and pathology. Consider consultation with a registered dietitian.

CEUS to confirm primary site of involvement; EUS-FNA if clinically indicated.
dimaging with contrast unless contraindicated.

eMRCP = magnetic resonance cholangiopancreatography; ERCP =
endoscopic retrograde cholangiopancreatography

CLINICAL WORKUP
PRESENTATION
See
Resectableh i Workup and
No jaundice —— > Preoperative CA 19-99" ——» esectable Treatment
(PANC-3)
No metastatic Plastic stent or S
disease on consider metal stent Borderline ee
ph)_/sical_ exam and Sgg;;g::z g: > (iftis_sue diagnosis resectable™i > YI\;ZrII\I%Z)
by imaging fever present confirmed)
anq . Preoperative
) Antibiotic coverage CA 19-99h
Jaundice (category 3)
Locally See
No symptoms advanced Workup and
of cholangitis > unresectable, no Treatment
and fever metastases (PANC-6)

be delayed. (See Discussion)

hSee Principles of Diagnosis, Imaging, and Staging (PANC-A).
iSee Criteria Defining Resectability Status (PANC-B).

online, in these guidelines, at NCCN.org).

fPlastic or consider self-expanding metal stent (if tissue diagnosis confirmed) as clinically indicated in patients with select comorbidities or when surgery may

9Elevated CA 19-9 does not necessarily indicate cancer or advanced disease. CA 19-9 may be elevated as a result of biliary infection (cholangitis),
inflammation, or obstruction, benign or malignant. In addition, CA 19-9 will be undetectable in Lewis antigen-negative individuals. (See Discussion)

iSee Principles of Surgical Technique (PANC-C) and Pathologic Analysis: Specimen Orientation, Histologic Sections, and Reporting (PANC-D, available

PANC-1
PANC-2

Clinical trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
All recommendations are category 2A unless otherwise indicated.
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Successful resectioni ———» See Adjuvant Treatment and Surveillance (PANC-5)

RESECTABLE WORKUP! TREATMENT
Consider
staging Surgery
laparoscopy (laparotomy
Resectable’* —» [in high-risk |- |or minimally No
patients or invasive jaundice
as clinically surgery)
indicated'
Biopsy
confirmation of
Unresectable .
at surgery™ > _adenocarqnoma,
if not previously
performed
Jaundice »

*Available online, in these guidelines, at NCCN.org.

Consider
gastrojejunostomy
if clinically indicated
(category 2B

—» | for prophylactic

gastrojejunostomy)

+ celiac plexus
neurolysis if pain
(category 2B if no pain)

Self-expanding metal
stent or biliary bypass

+ gastrojejunostomy
(category 2B

for prophylactic
gastrojejunostomy)

* celiac plexus
neurolysis if pain
(category 2B if no pain)

See Locally
Advanced
Unresectable
(PANC-6)

See
Metastatic
Disease
(PANC-8)

iSee Criteria Defining Resectability Status (PANC-B).

or coordinated through a high-volume center.
ISee Principles of Diagnosis, Imaging, and Staging #8 (PANC-A, 2 of 8*).
MSee Principles of Palliation and Supportive Care (PANC-E*).

iSee Principles of Surgical Technique (PANC-C) and Pathologic Analysis: Specimen Orientation, Histologic Sections, and Reporting (PANC-D*).

kFor patients with tumors that are clearly resectable and who do not have high-risk features, neoadjuvant therapy is only recommended in a clinical trial.
For patients with high-risk features (ie, very highly elevated CA 19-9, large primary tumors, large regional lymph nodes, excessive weight loss, extreme
pain), neoadjuvant chemotherapy may be considered, which requires biopsy confirmation of adenocarcinoma (see PANC-4). See PANC-G for acceptable
neoadjuvant options. Subsequent chemoradiation is sometimes included (see PANC-F*). Most NCCN Member Institutions prefer neoadjuvant therapy at

PANC-3

Version 2.2017, 04-27-17 ©2017 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and this illustration may not be

reproduced in any form without the express written permission of NCCN®.
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BORDERLINE RESECTABLE" NO METASTASES

WORKUP TREATMENT
Surgical See Adjuvant Treatment
resection’ and Surveillance (PANC-5)
Consider surgical
biliary bypass
Con§ider + ry byp
Isatzglrr;zcopy gastrojejunostomy
if not (category 2B
revious| Jaundice —» | for prophylactic -
« Pancreatic pe rformeg gastrojejunostomy)
protocol P + celiac plexus
CT or MRI neurolysis if pain
Short,;‘._elf— (abdomen (cgtegory 2B if no
expta:'n ;ngt N and Unresectable pain)
) metal sten eo- . i
at surgery»™
BiopsY _ litbiliary ~ |#|adjuvant(s-| PEVIS) 9en
positive 5| |+ ChestCT
ductal therapy' ferred
> |obstruction (preferred)
) or x-ray
is present « Post- See Locally
* Biopsy, treatment _NO e Advanced
EUS-FNA CA19-99 ||Disease jaundice Unresectable
preferred” progression (PANC—6_) or
Borderline « Consider precluding ’ M.etastatlc
resectable staging surgery™ Disease (PANC-8)
laparoscopy'
« Baseline
CA 19-99
Biopsy J
positive
Cancer not Repeat
confirmed biopsy

Cancer not confirmed
(exclude autoimmune pancreatitis)

Refer to high-volume
center for evaluation

*Available online, in these guidelines, at NCCN.org.

dimaging with contrast unless contraindicated.

9Elevated CA 19-9 does not necessarily indicate cancer or advanced disease. CA 19-9 may be elevated as a result of biliary infection (cholangitis),
inflammation, or obstruction, benign or malignant. In addition, CA 19-9 will be undetectable in Lewis antigen-negative individuals. (See Discussion)

hSee Principles of Diagnosis, Imaging, and Staging (PANC-A).

iSee Criteria Defining Resectability Status (PANC-B).

iSee Principles of Surgical Technique (PANC-C) and Pathologic Analysis: Specimen Orientation, Histologic Sections, and Reporting (PANC-D*).
ISee Principles of Diagnosis, Imaging, and Staging #8 (PANC-A, 2 of 8*).

MSee Principles of Palliation and Supportive Care (PANC-E*).

NSee Principles of Diagnosis, Imaging, and Staging #1 and #7 (PANC-A, 1 and 2 of 8*).

OThere is limited evidence to recommend specific neoadjuvant regimens off-study, and practices vary with regard to the use of chemotherapy and
chemoradiation. See PANC-G for acceptable neoadjuvant options. Subsequent chemoradiation is sometimes included (see PANC-F, available online, in
these guidelines, at NCCN.org). Most NCCN Member Institutions prefer neoadjuvant therapy at or coordinated through a high-volume center. Performing
surgery with a high likelihood of a positive margin is not recommended.

PANC-4

Clinical trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
All recommendations are category 2A unless otherwise indicated.
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POSTOPERATIVE SURVEILLANCE
ADJUVANT TREATMENTP-4
Clinical trial preferred .
Surveillance every
or
. . 3-6 mo for 2 years,
No prior No evidence Chemotherapy alone then every 6-12 mo:
neoadjuvant|—» of recurrence — |Or » H&P for symptom
or metastatic Inducti h th r Recurrence
therapy . nduction chemotherapy assessment .
disease followed by —>, CA 19-9 level —»| after resection
chemoradiation® + (category 2B) (See PANC-9)
Baseline . subsequent chemotherapy” * Abdominal CT
. No evidence .
pretreatment Prior of recurrence Consider additional with contrast
* Abdominal CT neoadjuvant|—» S| —> (category 2B)
) or metastatic chemotherapy
with contrast therapy disease
*«CA19-9
Identification
of metastatic|—# See Metastatic Disease (PANC-8)
disease

PAdjuvant treatment should be administered to patients who have not had neoadjuvant chemotherapy and who have adequately recovered from surgery;
treatment should be initiated within 12 weeks. If systemic chemotherapy precedes chemoradiation, restaging with imaging should be done after each
treatment modality.

9Patients who have received neoadjuvant chemoradiation or chemotherapy may be candidates for additional chemotherapy following surgery and
multidisciplinary review. The adjuvant therapy options are dependent on the response to neoadjuvant therapy and other clinical considerations.

'See Principles of Chemotherapy (PANC-G).

SSee Principles of Radiation Therapy (PANC-F, available online, in these guidelines, at NCCN.org).

LOCALLY ADVANCED WORKUP
UNRESECTABLE

Adenocarcinoma > If jaundice, placement of

) » See Treat t (PANC-7
confirmed self-expanding metal stent! ee Treatment ( )
Adenocarcinoma
) — Follow pathway above
confirmed
If jaundice,
Locall Biopsy if not placement of self-
Y p_ Y Cancer not expanding metal Repeat Cancer not Refer to high-volume
advanced —»|previously ) —> . u ) .
m n confirmed stent (preferably a biopsy' confirmed center for evaluation
unresectable done

short metal stent)

with brushings Treat with appropriate

—[NCCN Guideline (see
NCCN.org)

Other cancer
confirmed

Treat with appropriate NCCN Guideline

Other cancer confirmed —» (see NCCN.org)

MSee Principles of Palliation and Supportive Care (PANC-E, available online, in these guidelines, at NCCN.org).

NSee Principles of Diagnosis, Imaging, and Staging #1 and #7 (PANC-A, 1 and 2 of 8, available online, in these guidelines, at NCCN.org).
tUnless biliary bypass performed at time of laparoscopy or laparotomy.

UEUS-FNA + core biopsy at a center with multidisciplinary expertise is preferred.

PANC-5
PANC-6

Version 2.2017, 04-27-17 ©2017 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and this illustration may not be
reproduced in any form without the express written permission of NCCN®.
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LOCALLY FIRST-LINE THERAPYY SECOND-LINE THERAPYY.bb
ADVANCED
UNRESECTABLE
Clinical trial
(preferred)
or
- . . Fluoropyrimidine-
Clinical trial (preferred) Pl.'ewously. tre?ted based chemotherapy"
or with gemcitabine- | or
Chemotherapy" based therapy Chemoradiation if not Palliative
or previously given and if Poor and
Induction chemotherapy” primary site is the sole performance| & |best
(preferably 46 mo) site of progression status supportive
care™
followed by Good
Good chemoradiation® or SBRT® performance
performance|— | i, selected patients (locally| ™| Status”
status’ . ) and disease
advanced without systemic )
metastases)® progression grlinical trial (preferred)
or s Gemcitabine-based
ghemgramanon SY. o'r chemotherapy” Good
BRT® in selected patients Previously or _ performance
who are not candidates for treated with 5-FU + leucovorin + status and | Clinical trial
combination chemotherapy fluoropyrimidine-| > Il_?osomgl |_r|_not;ecanr disease
based therapy (()Ir no prior irinotecan) progression
Chemoradiation® if not
previously given and if
primary site is the sole
site of progression
Single-agent chemotherapy"
Poor or
performance|— | Palliative RT®
status and/or

*Available online, in these guidelines, at NCCN.org.

Other palliative and best supportive care™

MSee Principles of Palliation and Supportive Care (PANC-E*).
'See Principles of Chemotherapy (PANC-G).
SSee Principles of Radiation Therapy (PANC-F*).

ZBased on preliminary data from the LAP-07 trial, there is no clear survival
benefit with the addition of conventional chemoradiation following
gemcitabine monotherapy. Chemoradiation may improve local control
and delay the need for resumption therapy. (Huguet F, et al. Impact of

VDefined as ECOG 0-1 with patent biliary stent and adequate nutritional intake.
WSee Principles of Diagnosis, Imaging, and Staging #10 (PANC-A, 2 of 8*).
XLaparoscopy as indicated to evaluate distant disease.

YChemoradiation should be reserved for patients who do not develop
metastatic disease while receiving systemic chemotherapy.

chemoradiotherapy on local control and time without treatment in patients
with locally advanced pancreatic cancer included in the international phase
IIl LAP 07 study [abstract]. J Clin Oncol 2014;32(Suppl):Abstract 4001.)

a2Patients with a significant response to therapy may be considered for
surgical resection.

bbBest reserved for patients who maintain a good performance status.

PANC-7

Clinical trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

All recommendations are category 2A unless otherwise indicated.
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METASTATIC DISEASE FIRST-LINE THERAPYY

SECOND-LINE THERAPYY.bb

Clinical trial (preferred)
or

Fluoropyrimidine-
based chemotherapy"
or

RTS for severe pain
refractory to narcotic

Previously treated
with gemcitabine- >
based chemotherapy

therapy
L . Good
Good 8:2}2?:;3?' performance Palliative
performance | | - > | status” and Clinical trial and best
status" Chemotherapy" disease . (preferred) . supportive
progression or care™
Gemcitabine-based or .
Clinical trial
chemotherapy”
If jaundice: Previously treated or
Metastatic placement with fluoropyrimidine-|-# | 5-FU + leucovorin +
disease > (of self- . based chemotherapy liposomal irinotecan (if
expanding L r
metal stent! no prior irinotecan)
or
RTS for severe pain
refractory to narcotic
Single-agent chemotherapy” therapy

Poor or
performance | | Palliative RT®
status and/or

Other palliative and best supportive care™

*Available online, in these guidelines, at NCCN.org.

MSee Principles of Palliation and Supportive Care (PANC-E*).

'See Principles of Chemotherapy (PANC-G).

SSee Principles of Radiation Therapy (PANC-F*).

tUnless biliary bypass performed at time of laparoscopy or laparotomy.

VDefined as ECOG 0-1 with patent biliary stent and adequate nutritional
intake.

WSee Principles of Diagnosis, Imaging, and Staging #10 (PANC-A, 2 of 8*).
bbBest reserved for patients who maintain a good performance status.

PANC-8

Version 2.2017, 04-27-17 ©2017 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and this illustration may not be

reproduced in any form without the express written permission of NCCN®.
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RECURRENCE AFTER RESECTION SECOND-LINE THERAPY®?

Surgical consultation, see Principles of Surgical

—
Pancreas only Techniques (PANC-C)

Local

recurrence o )
Clinical trial (preferred)

c()3ronsider chemoradiation"* (if not previously done)
c()Jronsider induction chemotherapy' followed by
SBRTS (if radiation not previously done)
%ternative systemic chemotherapy”

gralliative and best supportive care™

Pancreatic bed —»

Consider
Recurrence > biopsy for
after resection confirmation

(category 2B)

Clinical trial (preferred)

or

Systemic therapy as previously administered”
or

Alternative systemic chemotherapy”

or

Palliative and best supportive care™

Greater than

6 mo from
completion of
primary therapy

Metastatic
disease with or
without local
recurrence®®

Clinical trial (preferred)

Less than 6 mo or
from completion | — | Switch to alternative systemic chemotherapy”
of primary therapy or

Palliative and best supportive care™

*Available online, in these guidelines, at NCCN.org.

MSee Principles of Palliation and Supportive Care (PANC-E*).

'See Principles of Chemotherapy (PANC-G).

SSee Principles of Radiation Therapy (PANC-F*).

bbBest reserved for patients who maintain a good performance status.

CCFor more information about the treatment of isolated pulmonary metastases, see Discussion.

PANC-9

Clinical trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
All recommendations are category 2A unless otherwise indicated.

© JNCCN—]Journal of the National Comprehensive Cancer Network | Volume 15 Number 8 | August 2017



1037

NCCN Clinical Practice Guidelines in Oncology

Pancreatic Adenocarcinoma, Version 2.2017

PRINCIPLES OF DIAGNOSIS, IMAGING, AND STAGING
PANCREATIC CANCER RADIOLOGY REPORTING TEMPLATE'

Morphologic Evaluation

Appearance (in the pancreatic parenchymal phase) | O Hypoattenuating O Isoattenuating O Hyperattenuating

Size (maximal axial dimension in centimeters) O Measurable O Nonmeasurable
(isoattenuating tumors)

Location 0O Head/uncinate (right of SMV) | O Body/tail (left of SMV)

Pancreatic duct narrowing/abrupt cutoff with or O Present O Absent
without upstream dilatation

Biliary tree abrupt cutoff with or without upstream O Present O Absent
dilatation

Reporting Template continued on following pages

1Adapted from Al-Hawary MM, Francis IR, Chari ST, et al. Pancreatic ductal adenocarcinoma radiology reporting template: consensus statement of the
Society of Abdominal Radiology and the American Pancreatic Association. Radiology 2014;270:248-260.

PANC-A
50F 8

Version 2.2017, 04-27-17 ©2017 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and this illustration may not be
reproduced in any form without the express written permission of NCCN®.

© JNCCN—]Journal of the National Comprehensive Cancer Network | Volume 15 Number 8 | August 2017




National
Comprehensive
INO@®IN Cancer

Network®

1038

Pancreatic Adenocarcinoma, Version 2.2017

PRINCIPLES OF DIAGNOSIS, IMAGING, AND STAGING
PANCREATIC CANCER RADIOLOGY REPORTING TEMPLATE!'

Arterial Evaluation

SMA Contact O Present O Absent

Degree of solid soft-tissue contact 0 <180 0 >180

Degree of increased hazy attenuation/ 0O <180 0 >180

stranding contact

Focal vessel narrowing or contour irregularity | O Present O Absent

Extension to first SMA branch O Present O Absent

Celiac Axis Contact O Present O Absent

Degree of solid soft-tissue contact 0O <180 0 >180

Degree of increased hazy attenuation/ 0 <180 0 >180

stranding contact

Focal vessel narrowing or contour irregularity | OO Present O Absent

CHA Contact O Present O Absent

Degree of solid soft-tissue contact 0O <180 0 >180

Degree of increased hazy attenuation/ 0O <180 0>180

stranding contact

Focal vessel narrowing or contour irregularity | O Present O Absent

Extension to celiac axis O Present O Absent

Extension to bifurcation of right/left hepatic O Present O Absent

artery

Arterial Variant O Present O Absent

Variant anatomy O Accessory right O Replaced right | O Replaced O Others (origin of
hepatic artery hepatic artery common hepatic replaced or accessory

artery artery)

Variant vessel contact O Present O Absent

Degree of solid soft-tissue contact 0O <180 0 >180

Degree of increased hazy attenuation/ 0O <180 0 >180

stranding contact

Focal vessel narrowing or contour irregularity | O Present O Absent

Reporting Template continued on following page

1Adapted from Al-Hawary MM, Francis IR, Chari ST, et al. Pancreatic ductal adenocarcinoma radiology reporting template: consensus statement of the
Society of Abdominal Radiology and the American Pancreatic Association. Radiology 2014;270:248-260.
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Clinical trials: NCCN believes that the best management of any patient with cancer is in a dlinical trial. Participation in clinical trials is especially encouraged.
All recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF DIAGNOSIS, IMAGING, AND STAGING

PANCREATIC CANCER RADIOLOGY REPORTING TEMPLATE'

Venous Evaluation

MPV Contact O Present O Absent | O Complete occlusion
Degree of solid soft-tissue contact 0 <180 0 >180
Degree of increased hazy attenuation/stranding contact 0O <180 0 >180
Focal vessel narrowing or contour irregularity (tethering or tear drop) | O Present O Absent
SMV Contact O Present O Absent | O Complete occlusion
Degree of solid soft-tissue contact 0O <180 0 >180
Degree of increased hazy attenuation/stranding contact 0 <180 0 >180
Focal vessel narrowing or contour irregularity (tethering or tear drop) | O Present O Absent
Extension O Present O Absent
Other
Thrombus within vein (tumor, bland) O Present 0 Absent
O MPV
O smv
O Splenic vein
Venous collaterals O Present O Absent
O Around pancreatic head
O Porta hepatis
O Root of the mesentery
O Left upper quadrant

Extrapancreatic Evaluation

Liver lesions

O Present
O Suspicious
O Indeterminate
O Likely benign

O Absent

Peritoneal or omental nodules

O Present

O Absent

Ascites

O Present

O Absent

Suspicious lymph nodes

O Present
O Porta hepatis
O Celiac
O Splenic hilum
0O Paraaortic
O Aortocaval
O Other

O Absent

Other extrapancreatic disease (invasion of adjacent structures)

O Present
* Organs involved:

O Absent

Impression
Tumor size: O Tumor location:
Vascular contact O Present O Absent
¢ Vessel involved:
¢ Extent:
Metastasis O Present (Location ) O Absent

1Adapted from Al-Hawary MM, Francis IR, Chari ST, et al. Pancreatic ductal adenocarcinoma radiology reporting template: consensus statement of the

Society of Abdominal Radiology and the American Pancreatic Association. Radiology 2014;270:248-260.

PANC-A
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CRITERIA DEFINING RESECTABILITY STATUS'

Resectable?

« Solid tumor contact with CHA without extension to celiac
axis or hepatic artery bifurcation allowing for safe and
complete resection and reconstruction.

« Solid tumor contact with the SMA of <180°

« Solid tumor contact with variant arterial anatomy
(ex: accessory right hepatic artery, replaced right
hepatic artery, replaced CHA, and the origin of replaced
or accessory artery) and the presence and degree of
tumor contact should be should be noted if present as it
may affect surgical planning.

Pancreatic body/tail:

« Solid tumor contact with the CA of <180°

« Solid tumor contact with the CA of >180° without
involvement of the aorta and with intact and uninvolved
gastroduodenal artery thereby permitting a modified
Appleby procedure [some members prefer this criteria
to be in the unresectable category].

Resectability Arterial Venous

Status

Resectable No arterial tumor contact (celiac axis [CA], superior No tumor contact with the superior mesenteric vein
mesenteric artery [SMA], or common hepatic artery (SMV) or portal vein (PV) or <180° contact without vein
[CHA]). contour irregularity.

Borderline Pancreatic head/uncinate process: « Solid tumor contact with the SMV or PV of >180°,

contact of £180° with contour irregularity of the

vein or thrombosis of the vein but with suitable
vessel proximal and distal to the site of involvement
allowing for safe and complete resection and vein
reconstruction.

« Solid tumor contact with the inferior vena cava (IVC).

Unresectable?

« Distant metastasis (including non-regional lymph node
metastasis)

Head/uncinate process:

* Solid tumor contact with SMA >180°

« Solid tumor contact with the CA >180°

« Solid tumor contact with the first jejunal SMA branch

Body and tail
« Solid tumor contact of >180° with the SMA or CA

« Solid tumor contact with the CA and aortic involvement

Head/uncinate process

 Unreconstructible SMV/PV due to tumor involvement
or occlusion (can be due to tumor or bland thrombus)

« Contact with most proximal draining jejunal branch
into SMV

Body and tail
 Unreconstructible SMV/PV due to tumor involvement
or occlusion (can be due to tumor or bland thrombus)

1Al-Hawary MM, Francis IR, Chari ST, et al. Pancreatic ductal adenocarcinoma radiology reporting template: consensus statement of the Society of
Abdominal Radiology and the American Pancreatic Association. Radiology 2014;270:248-260.

2Solid tumor contact may be replaced with increased hazy density/stranding of the fat surrounding the peri-pancreatic vessels (typically seen following
neoadjuvant therapy); this finding should be reported on the staging and follow-up scans. Decision on resectability status should be made in these patients,
in consensus at multidisciplinary meetings/discussions.

PANC-B

Clinical trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
All recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF SURGICAL TECHNIQUE

Pancreatoduodenectomy (Whipple technique

The goals of surgical extirpation of pancreatic carcinoma focus on the achievement of an RO resection, as a margin-positive specimen is

associated with poor long-term survival.»2 Achievement of a margin-negative dissection must focus on meticulous perivascular dissection

of the lesion in resectional procedures, recognition of the need for vascular resection and/or reconstruction, and the potential need for extra-
pancreatic organ resection. Of course the biology of the cancer might not allow for an RO resection even with the most meticulous surgery.

» Medial dissection of pancreatic head lesions is best achieved by complete mobilization of the PV and SMV from the uncinate process
(assuming no evidence of tumor infiltration). Skeletalization of the lateral, posterior, and anterior borders of the superior mesenteric artery
down to the level of the adventitia will maximize uncinate yield and radial margin.>*

« In the absence of frank venous occlusion noted on preoperative imaging, the need for lateral venorrhaphy or complete portal or SMV
resection and reconstruction to achieve an RO resection may be suggested but is often not known until division of the pancreatic neck has
occurred. Tethering of the carcinoma to the lateral wall of the PV is not uncommon and requires careful dissection to free the vein from
the pancreatic head if in fact it is possible to do so. Differentiation of tumor infiltration into the vein wall from tumor-related desmoplasia
is frequently impossible to ascertain. Data support an aggressive approach to partial or complete vein excision if tumor infiltration is
suspected, although acceptance of this concept (particularly with respect to vein resection) is not universal.

» While further data with respect to arterial resection are clearly needed, judicious utilization of this technique would appear to be reasonable
in very select populations.

Distal Pancreatectomy

The goals of left-sided resection are similar to those of pancreatoduodenectomy, although they are often more difficult to achieve due to the

advanced stage at which most of these cancers are discovered.

» An RO distal pancreatectomy for adenocarcinoma mandates en bloc organ removal beyond that of the spleen alone in up to 40% of
patients.5®

« Similar to the Whipple procedure, lateral venorrhaphy, vein excision and reconstruction, and dissection to the level of the celiac axis and
SMA adventitia should be performed if complete tumor clearance can be achieved.®’

* Spleen preservation is not indicated in adenocarcinoma.

1Bilimoria KY, Talamonti MS, Sener SF, et al. Effect of hospital volume on margin status after pancreaticoduodenectomy for cancer. J Am Coll Surg
2008;207:510-519.

2Winter JM, Cameron JL, Campbell KA, et al. 1423 pancreaticoduodenectomies for pancreatic cancer: A single-institution experience. J Gastrointest Surg
2006;10:1199-1210; discussion 1210-1191.

3Yeo TP, Hruban RH, Leach SD, et al. Pancreatic cancer. Curr Probl Cancer 2002;26:176-275.
4Nakeeb A, Lillemoe KD, Grosfeld JL. Surgical techniques for pancreatic cancer. Minerva Chir 2004;59:151-163.

SShoup M, Conlon KC, Klimstra D, et al. Is extended resection for adenocarcinoma of the body or tail of the pancreas justified? J Gastro Surg 2003;7:946-
952; discussion 952.

8Christein JD, Kendrick ML, Igbal CW, et al. Distal pancreatectomy for resectable adenocarcinoma of the body and tail of the pancreas. J Gastrointest Surg
2005;9:922-927.

7Strasberg SM, Linehan DC, Hawkins WG. Radical antegrade modular pancreatosplenectomy procedure for adenocarcinoma of the body and tail of the
pancreas: ability to obtain negative tangential margins. J Am Coll Surg 2007;204:244-249.

PANC-C
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PRINCIPLES OF CHEMOTHERAPY (1 of 6 and 2 of 6)

General Principles:

« Systemic therapy is used in all stages of pancreatic cancer, including neoadjuvant (resectable or borderline resectable), adjuvant, locally
advanced unresectable, and metastatic disease.

« Goals of systemic therapy should be discussed with patients prior to initiation of therapy, and enrollment in a clinical trial is strongly
encouraged.

« Close follow-up of patients undergoing chemotherapy is indicated.

« For regimens where RT or chemoradiation is included, see Principles of Radiation Therapy (PANC-F, available online, in these guidelines,
at NCCN.org) for more details related to radiation delivery, including recommended technique and dose.

Neoadjuvant Therapy (Resectable/Borderline Resectable Disease

« There is limited evidence to recommend specific neoadjuvant regimens off-study, and practices vary with regard to the use of
chemotherapy and radiation. Subsequent chemoradiation is sometimes included. When considering neoadjuvant therapy, consulation at
a high-volume center is preferred. When feasible, treatment with neoadjuvant therapy at or coordinated through a high-volume center is
preferred. Participation in a clinical trial is encouraged.

« Options include:
» FOLFIRINOX * subsequent chemoradiation*
» Gemcitabine + albumin-bound paclitaxel + subsequent chemoradiation*
» Gemcitabine + cisplatin (22—6 cycles) followed by chemoradiation* (reserved for patients with BRCA1/BRCAZ2 or other DNA repair
mutations)

Adjuvant Therapy

* The CONKO 001 trial demonstrated significant improvements in disease-free survival and overall survival with use of postoperative
gemcitabine as adjuvant chemotherapy versus observation in resectable pancreatic adenocarcinoma.’

« ESPAC-3 study results showed no significant difference in overall survival between 5-FU/leucovorin versus gemcitabine following surgery.
When the groups receiving adjuvant 5-FU/leucovorin and adjuvant gemcitabine were compared, median survival was 23.0 months and
23.6 months, respectively.2

« Data from ESPAC-4 support the use of gemcitabine combined with capecitabine (1,660 mg/m2/d d1-21 q 4 weeks) with superiority
demonstrated compared to gemcitabine alone (HR, 0.82; 95% Cl, 0.68, 0.98; P = .032).3

« No significant differences were observed in the RTOG 97-04 study comparing pre- and post-chemoradiation 5-FU with pre- and post-
chemoradiation gemcitabine for postoperative adjuvant treatment.*

* Recommended adjuvant therapy options apply to patients who did not receive prior neoadjuvant therapy. For those who received
prior neoadjuvant therapy, the adjuvant therapy options are dependent on the response to neoadjuvant therapy and other clinical
considerations.

« Options include:
» Gemcitabine (category 1)
» 5-FU/leucovorin (category 1)
» Gemcitabine + capecitabine (category 1)
» Continuous infusion 5-FU (CI 5-FU)
» Capecitabine (category 2B)
» Induction chemotherapy (gemcitabine, 5-FU/leucovorin, or Cl 5-FU) followed by chemoradiation*
» Induction chemotherapy (gemcitabine, 5-FU/leucovorin, or Cl 5-FU) followed by chemoradiation* followed by subsequent
chemotherapy:*
() Gemcitabine followed by chemoradiation* followed by gemcitabine
() Bolus 5-FU/leucovorin followed by chemoradiation* followed by bolus 5-FU/leucovorin
¢ Cl 5-FU followed by chemoradiation* followed by CI 5-FU

*Chemoradiation:
* Fluoropyrimidine (capecitabine, CI 5-FU, or 5-FU/cisplatin) + concurrent RT (preferred)
 Gemcitabine + concurrent RTS

PANC-G
1AND 2 OF 6

Clinical trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.
All recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF CHEMOTHERAPY (3 of 6 and 4 of 6)
Locally Advanced/Unresectable Disease (First-Line Therapy)

» Depending on performance status, mono- or combination systemic chemotherapy may be considered as initial therapy prior to radiation
(chemoradiation or SBRT) for appropriate patients with locally advanced, unresectable disease.?
« Patients should be evaluated for recovery from hematologic and non-hematologic toxicity prior to initiation of chemoradiation.

« Options for patients with good performance status include:
» FOLFIRINOX2P:6
» Gemcitabine + albumin-bound paclitaxel®”
» Gemcitabine + erlotinib®8
» Gemcitabine + capecitabine®
» Gemcitabine + cisplatin'® (especially for patients with BRCA1/BRCA2 or other DNA repair mutations)
» Gemcitabine
» Capecitabine (category 2B)
» Cl 5-FU (category 2B)
» Fixed-dose-rate gemcitabine, docetaxel, capecitabine (GTX regimen)'" (category 2B)
» Fluoropyrimidine + oxaliplatin (category 2B) (eg, 5-FU/leucovorin/oxaliplatin'? or CapeOx'3)
» Induction chemotherapy with any of the chemotherapy options above (24-6 cycles) followed by chemoradiation*9 or SBRT" (in selected
patients, locally advanced disease without systemic metastases)'®
» Chemoradiation™® or SBRT® (in select patients who are not candidates for combination therapy)

* Options for patients with poor performance status include:
» Gemcitabine
¢ 1000 mg/m? over 30 minutes, weekly for 3 weeks every 28 days (category 1)
() Fixed-dose-rate gemcitabine (10 mg/m?/min) may substitute for standard infusion of gemcitabine over 30 minutes (category 2B)
» Capecitabine (category 2B)
» Cl 5-FU (category 2B)

Metastatic Disease (First-Line Therapy)

« Patients who progress with metastatic disease are not candidates for radiation unless required for palliative purposes.

* Options for patients with good performance status include:
» FOLFIRINOX8 (category 1) (preferred)
» Gemcitabine + albumin-bound paclitaxel’” (category 1) (preferred)
» Gemcitabine + erlotinib®® (category 1)
» Gemcitabine (category 1)
» Gemcitabine + capecitabine®
» Gemcitabine + cisplatin'® (Can be considered as an alternative to FOLFIRINOX in patients with possible hereditary cancers involving
DNA repair mutations)
» Fixed-dose-rate gemcitabine, docetaxel, capecitabine (GTX regimen)'" (category 2B)
» Fluoropyrimidine + oxaliplatin (category 2B) (eg, 5-FU/leucovorin/oxaliplatin'? or CapeOx'3)

Options for patients with poor performance status include:
» Gemcitabine
¢ 1000 mg/m? over 30 minutes, weekly for 3 weeks every 28 days (category 1)
() Fixed-dose-rate gemcitabine (10 mg/m?/min) may substitute for standard infusion of gemcitabine over 30 minutes (category 2B)
» Capecitabine (category 2B)
» Cl 5-FU (category 2B)

*Chemoradiation:
* Fluoropyrimidine (capecitabine, CI 5-FU, or 5-FU/cisplatin) + concurrent RT (preferred)
» Gemcitabine + concurrent RTS

See Second-Line Therapy on PANC-G (5 of 6)

aThe recommendations for FOLFIRINOX and gemcitabine + albumin-bound paclitaxel in €|f patients present with poorly controlled pain or local

patients with locally advanced disease are based on extrapolations from randomized obstructive symptoms, it may be preferable to start with
trials in patients with metastatic disease. upfront chemoradiation or SBRT. See Principles of Radiation
bDye to the high toxicity of this regimen, bolus 5-FU is often omitted. Therapy (PANC-F, available online, in these guidelines, at
NCCN.org).

CAlthough this combination significantly improved survival, the actual benefit was small,
suggesting that only a small subset of patients benefit.

dBased on preliminary data from the LAP-07 trial, there is no clear survival benefit
with the addition of conventional chemoradiation following gemcitabine monotherapy.
Chemoradiation may improve local control and delay the need for resumption therapy.16

fFOLFIRINOX should be limited to those with ECOG 0-1.
Gemcitabine + albumin-bound paclitaxel is reasonable
for patients with KPS 270. 5-FU + leucovorin + liposomal
irinotecan is a reasonable second-line option for patients with
KPS 270.

PANC-G
3AND 4 OF 6

Version 2.2017, 04-27-17 ©2017 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and this illustration may not be
reproduced in any form without the express written permission of NCCN®.
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PRINCIPLES OF CHEMOTHERAPY (5 of 6)
Second-line Therapy for Locally Advanced/Unresectable/Metastatic Disease and Good Performance Status

« If previously treated with gemcitabine-based therapy, options include:
category 1 for metastatic disease)

» 5-FU + leucovorin + liposomal irinotecan®' (

» FOLFIRINOX'

» Oxaliplatin/5-FU/leucovorin
» FOLFOX

» Capecitabine/oxaliplatin

» Capecitabine

» Cl 5-FU

» Chemoradiation* (Only for locally advanced disease; if not previously given, and if primary site is the sole site of progression)

« If previously treated with fluoropyrimidine-based therapy, options include:

» Gemcitabine + albumin-bound paclitaxelf

» Gemcitabine

» Gemcitabine + cisplatin

» Gemcitabine + erlotinib

» 5-FU + leucovorin + liposomal irinotecan (if no prior irinotecan)

» Chemoradiation* (Only for locally advanced disease; if not previously given, and if primary site is the sole site of progression)

Recurrent Disease

« If resected patients with good performance status relapse after receiving adjuvant therapy, FOLFIRINOX or gemcitabine + albumin-bound
paclitaxel are options depending on the length of time since completion of adjuvant therapy.

*Chemoradiation:

» Gemcitabine + concurrent RTS

* Fluoropyrimidine (capecitabine, Cl 5-FU, or 5-FU/cisplatin) + concurrent RT (preferred)

fFOLFIRINOX should be limited to those with ECOG 0-1. Gemcitabine + albumin-bound paclitaxel is reasonable for patients with KPS =70. 5-FU + leucovorin
+ liposomal irinotecan is a reasonable second-line option for patients with KPS =70.

PRINCIPLES OF CHEMOTHERAPY (6 of 6)
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Cont. from page 1029.

Unlike many other cancers, imaging is the pri-
mary modality through which pancreatic cancer
stage is determined. High-quality, multiphase imag-
ing can help to preoperatively distinguish between
patients eligible for resection with curative intent
and those with unresectable disease. The criteria for
defining resectable disease favor specificity over sen-
sitivity to avoid denying surgery to those with a po-
tentially resectable tumor.!" All patients for whom
there is clinical suspicion of pancreatic cancer or evi-
dence of a dilated duct (stricture) should therefore
undergo initial evaluation by CT performed accord-
ing to a dedicated pancreas protocol.'?

Imaging Evaluations

Pancreatic Protocol CT and MRI: Multidetec-
tor CT angiography—performed by acquiring thin,
preferably submillimeter, axial sections using a dual-
phase pancreatic protocol, with images obtained in
the pancreatic and portal venous phase of contrast
enhancement—is the preferred imaging tool for ded-
icated pancreatic imaging. Studies have shown that
70% to 85% of patients determined by CT imaging
to have resectable tumors were able to undergo re-
section.!"3-1¢ Pancreas protocol MRI with contrast
can be a helpful adjunct to CT in the staging of pan-
creatic cancer, particularly for characterization of
CT-indeterminate liver lesions and when suspected
tumors are not visible on CT or in cases of contrast
allergy.!™!8

The difference in contrast enhancement be-
tween the parenchyma and adenocarcinoma is high-
est during the pancreatic phase, thereby providing a
clear distinction between a hypodense lesion in the
pancreas and the rest of the organ. A multiphasic
pancreatic protocol also allows for enhanced visu-
alization of important arterial (eg, celiac axis, supe-
rior mesenteric artery [SMA], and hepatic artery)
and venous structures (eg, superior mesenteric vein
[SMV];, splenic vein, portal vein), thereby providing
an assessment of vascular invasion by the tumor. All
of this information can improve the prediction of
resectability.

Recently, a multidisciplinary expert consensus
group defined standardized language for the report-
ing of imaging results.!? Such uniform reporting can
help improve the accuracy and consistency of stag-
ing to determine optimal treatment strategies for
individual patients and can allow cross-study and

cross-institutional comparisons for research purpos-
es. Use of uniform reporting also ensures a complete
assessment and reporting of all imaging criteria es-
sential for optimal staging and can therefore aid in
determining optimal management. Use of the radiol-
ogy staging reporting template is thus recommended

by the NCCN Panel.
Other Imaging Techniques: NCCN Member Insti-

tutions vary in the use of additional staging technolo-
gies, such as endoscopic ultrasound (EUS). An analy-
sis of 20 studies and 726 cases of pancreatic cancer
showed that EUS for T1-T2 staging has a sensitivity
and specificity of 0.72 and 0.90, respectively.!” Sen-
sitivity and specificity for T3-T4 staging is 0.90 and
0.72, respectively. The role of EUS in staging is felt
to be complementary to pancreas protocol CT, which
is considered the gold standard. The primary role of
EUS is to procure tissue for cytologic diagnosis, but
sometimes additional diagnostic information is identi-
fied. EUS provides additional information for patients
whose initial scans show no lesion or whose lesions
have questionable involvement of lymph nodes out-
side the resection zone (ie, distant disease).?>?> Be-
cause variations in hepatic arterial anatomy occur in
up to 45% of individuals, and EUS is highly operator-
dependent, EUS is not recommended as a routine
staging tool and should not be used to assess vascular
involvement.

The role of endoscopic retrograde cholangio-
pancreatography (ERCP) is mainly therapeutic and
used for relief of jaundice in select instances. It is
recommended as clinically indicated for patients
without a pancreatic mass and no evidence of meta-
static disease who require biliary decompression and
undergo additional imaging with EUS to help estab-
lish a diagnosis.?* Thus, from a therapeutic stand-
point, ERCP allows for stent placement and can be
used to palliate biliary obstruction when surgery is
not elected or if surgery must be delayed. However,
biliary decompression in those without symptomatic
hyperbilirubinemia receiving upfront surgery may be
avoided.””*” MRI/magnetic resonance cholangio-

pancreatography is considered to be equivalent to
EUS/ERCP in the diagnostic setting.

Laparoscopy
Laparoscopy is another potentially valuable diagnos-
tic tool for staging; it can identify peritoneal, capsu-

© JNCCN—]Journal of the National Comprehensive Cancer Network | Volume 15 Number 8 | August 2017

1045



1046

NCCN Clinical Practice Guidelines in Oncology

Pancreatic Adenocarcinoma, Version 2.2017

lar, or serosal implants or studding of metastatic tu-
mor on the liver that may be missed with a pancreatic
CT protocol.?®*° Laparoscopic yield is dependent on
the quality of preoperative imaging and the likeli-
hood of metastatic disease. A key goal is to avoid
unnecessary laparotomy, which can be accomplished
in an estimated 23% of patients for whom curative-
intent surgery is planned,” although routine use of
staging laparoscopy is controversial. The panel does
not consider staging laparoscopy to be a substitute
for poor-quality preoperative imaging.

Diagnostic staging laparoscopy to rule out me-
tastases not detected on imaging (especially for pa-
tients with body and tail lesions) is used routinely
in some NCCN Member Institutions before surgery
or chemoradiation (chemoRT), or selectively in pa-
tients at higher risk for disseminated disease, such as
those with markedly elevated CA 19-9 levels. Thus,
the panel believes that staging laparoscopy can be
considered for patients staged with resectable pan-
creatic cancer considered to be at increased risk for
disseminated disease and for patients with borderline
resectable disease before administration of neoadju-
vant therapy.

Biopsy
Although a pathologic diagnosis is not required be-
fore surgery, it is necessary before administration of
neoadjuvant therapy and for patients staged with
locally advanced, unresectable pancreatic cancer or
metastatic disease. A pathologic diagnosis of adeno-
carcinoma of the pancreas is most frequently made
using fine-needle aspiration (FNA) biopsy with ei-
ther EUS guidance (preferred) or CT. EUS-FNA
is preferable to CT-guided FNA in patients with
resectable disease because of increased diagnostic
yield, safety, and a potential lower risk of peritone-
al seeding.’’?* EUS-FNA also provides the benefit
of additional staging information at time of biopsy
and is highly accurate and reliable for determining
malignancy.**

If a biopsy does not confirm malignancy, at least
1 repeat biopsy should be performed; EUS-ENA
with or without a core needle biopsy at a high-vol-
ume center is preferred. A positive biopsy is required
before chemotherapy administration. However, it is
important to reiterate that biopsy proof of malignan-
cy is not required before surgical resection for clearly
resectable or borderline resectable disease, and that

a nondiagnostic biopsy should not delay surgical re-
section when there is high clinical suspicion of pan-
creatic cancer.

Biomarkers

The NCCN Panel recognizes the importance of
identifying biomarkers for early detection of this dif-
ficult disease, and they emphasize the need for col-
lection and sharing of tissue to help accelerate the
discovery of prognostic biomarkers (see “Design of
Clinical Trials,” page 1054). The best-validated and
most clinically useful biomarker for early detection
and surveillance of pancreatic cancer is CA 19-9, a
sialylated Lewis A blood group antigen. CA 19-9 is
a good diagnostic marker, with sensitivity of 79% to
81% and specificity of 80% to 90% in symptomatic
patients,’ but its low positive predictive value makes
it a poor biomarker for screening.’® Furthermore,
CA 19-9 may be falsely positive in cases of biliary
infection (cholangitis), inflammation, or biliary ob-
struction (regardless of etiology), and it does not
necessarily indicate cancer or advanced disease.’”*
Preoperative CA 19-9 levels correlate with both
A]JCC staging and resectability and can thus provide
additional information for staging and determining
resectability, along with information from imaging,
laparoscopy, and biopsy.**#! The panel recommends
measurement of serum CA 19-9 levels before surgery
(category 3 recommendation), after surgery immedi-
ately before administration of adjuvant therapy, and
for surveillance (category 2B) if the level is abnor-
mally elevated at diagnosis.

Systemic Therapy Approaches for Locally
Advanced or Metastatic Disease

Gemcitabine Monotherapy

For patients with locally advanced or metastatic dis-
ease, gemcitabine has been established as providing
clinical benefit and a modest survival advantage over
treatment with bolus 5-FU.# The panel recommends
gemcitabine monotherapy as an option for frontline
therapy for patients with metastatic disease (catego-
ry 1) or locally advanced disease and a good perfor-
mance status (PS). Because the approved indications
for gemcitabine include the relief of symptoms, the
panel also recommends gemcitabine monotherapy as
a reasonable option for symptomatic patients with
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metastatic or locally advanced, unresectable disease
with poor PS (category 1).

Gemcitabine monotherapy also has category 1
evidence supporting its use in the adjuvant set-
ting. In the large phase III CONKO-001 trial, in
which 368 patients without prior chemotherapy or
radiation therapy (RT) were randomly assigned to
adjuvant gemcitabine versus observation following
macroscopically complete resection, an intent-to-
treat analysis of the data showed that the primary
end point of increased disease-free survival (DFS)
was met (13.4 vs 6.9 months; P<.001, log rank).*
Final results from this study showed median over-
all survival (OS) to be significantly improved for
patients in the gemcitabine arm (22.8 vs 20.2
months; hazard ratio [HR], 0.76; 95% CI, 0.61—
0.95; P=.01).* An absolute survival difference of
10.3% was observed between the 2 groups at 5 years
(20.7% vs 10.4%).%

Fixed-Dose-Rate Gemcitabine

Clinical studies have shown that administering
gemcitabine at a fixed dose rate (FDR) maximizes
intracellular concentrations of the phosphorylated
forms of gemcitabine.® In the phase III randomized
ECOG 6201 trial of patients with advanced pancre-
atic cancer, median survival was increased in the
group receiving FDR gemcitabine versus standard
gemcitabine (6.2 vs 4.9 months; P=.04), although
this outcome did not satisfy the protocol-specified
criteria for superiority.** When gemcitabine is con-
sidered for the treatment of advanced disease, the
NCCN Panel views FDR gemcitabine (10 mg/m?/
min) as a reasonable alternative to the standard in-
fusion of gemcitabine over 30 minutes (category 2B).
FDR gemcitabine is incorporated into some com-
monly used gemcitabine-based regimens (eg, GE-
MOX [gemcitabine/oxaliplatin]; GTX [gemcitabine/
docetaxel/capecitabine]) (see “Gemcitabine Combi-
nations,” next section).4"48

Gemcitabine Combinations

Because gemcitabine is superior to bolus 5-FU in the
advanced setting when the efficacy end points of sur-
vival and symptom relief are used, it is now often
combined with other chemotherapeutic agents for
patients with good PS. Two meta-analyses of ran-
domized controlled trials (RCTs) found that gem-
citabine combinations give a marginal benefit in OS

over gemcitabine monotherapy in the advanced set-
ting, with a significant increase in toxicity.*** Com-
binations recommended in the advanced setting are
discussed in the following sections. Of note, results
from several studies have indicated that the benefit
of gemcitabine combination chemotherapy is pre-
dominantly seen in patients with good PS.”'->}

Gemcitabine Plus Albumin-Bound Paclitaxel:
Albumin-bound paclitaxel is a nanoparticle form
of paclitaxel. In a phase I/II trial, 67 patients with
advanced pancreatic cancer received gemcitabine
plus albumin-bound paclitaxel. At the maximum
tolerated dose, the partial response rate was 48%,
with an additional 20% of patients demonstrat-
ing stable disease for >16 weeks; median OS at this
dose was 12.2 months.’* Based on these results, the
large, open-label, international, randomized phase
[II MPACT trial was initiated in 861 patients with
metastatic pancreatic cancer with no prior chemo-
therapy.”® Participants were randomized to receive
gemcitabine plus albumin-bound paclitaxel or gem-
citabine alone. The trial met its primary end point of
OS (8.7 vs 6.6 months; P<.0001; HR, 0.72).> The
addition of albumin-bound paclitaxel also improved
other end points, including 1- and 2-year survival,
response rate, and progression-free survival (PFS).
OS was associated with a decrease in CA 19-9 levels
(HR, 0.53; 95% CI, 0.36-0.78; P=.001).>® The most
common grade 3 or higher adverse events attribut-
able to albumin-bound paclitaxel were neutropenia,
fatigue, and neuropathy. Development of peripheral
neuropathy was associated with longer treatment
duration and greater treatment efficacy.”’” Updated
results of the MPACT trial show that long-term
survival is possible with gemcitabine plus albumin-
bound paclitaxel, because 3% of patients in that arm
were alive at 42 months compared with no patients
in the control arm.’®

The panel considers the combination of gem-
citabine plus albumin-bound paclitaxel a category
1 recommendation for the treatment of patients
with metastatic disease and good PS based on these
results, and it is listed as a preferred option in this
setting. Good PS for this regimen is defined as Kar-
nofsky PS >70,%® thus some patients with an ECOG
score of 2 may be eligible to receive this regimen.>
By extrapolation of the data, the panel recommends
this combination in the locally advanced, good PS
setting as well (category 2A). The panel also notes
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that this combination is an acceptable option in the
neoadjuvant/borderline resectable setting.

Gemcitabine Plus Erlotinib: In the phase I, dou-
ble-blind, placebo-controlled NCIC CTG PA.3
trial of 569 patients with advanced or metastatic
pancreatic cancer randomly assigned to receive er-
lotinib (an inhibitor of EGFR tyrosine kinase) plus
gemcitabine versus gemcitabine alone, patients in
the erlotinib arm showed statistically significant im-
provements in OS (HR, 0.82; P=.038) and PFS (HR,
0.77; P=.004) when compared with patients receiv-
ing gemcitabine alone.®® Median survival was 6.24
months and 1-year survival was 23% compared with
5.91 months and 17%, respectively, in the control
arm. Adverse events, such as rash and diarrhea, were
increased in those receiving erlotinib, but most were
grade 1 or 2.9

The NCCN Panel recommends gemcitabine/
erlotinib combination therapy as another option for
patients with locally advanced or metastatic disease
and good PS (category 1 for metastatic disease).
However, the panel notes that although this com-
bination significantly improved survival, the actual
benefit was small, suggesting that only a small subset
of patients benefit.

Gemcitabine Plus Cisplatin: Three phase Il trials
evaluating combination gemcitabine/cisplatin versus
gemcitabine alone in patients with advanced pancre-
atic cancer failed to show a significant survival ben-
efit for the combination over the single agent.’2626
Nevertheless, selected patients may benefit from this
regimen because patients with breast or ovarian can-
cer who are BRCA mutation carriers®*® and selected
patients with inherited forms of pancreatic cancer®
may have disease that is particularly sensitive to a
platinum agent. A retrospective study from Johns
Hopkins University School of Medicine of patients
with metastatic pancreatic cancer and a family histo-
ry of breast, ovarian, or pancreatic cancers suggested
that response to gemcitabine and cisplatin was supe-
rior even with one affected relative.®® Patients with
a family history of pancreatic cancer alone demon-
strated a large survival advantage when treated with
platinum-based chemotherapy (6.3 vs 22.9 months;
HR, 0.34; 95% CI, 0.15-0.74; P<.01).%® The panel
recommends gemcitabine plus cisplatin for patients
with metastatic or locally advanced disease, espe-
cially as an alternative to FOLFIRINOX, in patients

with a hereditary cancer syndrome involving a DNA
repair mutation (eg, BRCA or PALB2 mutations).

Gemcitabine Plus Capecitabine: A number of
randomized trials have investigated the combina-
tion of gemcitabine with capecitabine, a fluoro-
pyrimidine, in patients with advanced pancreatic
cancer.”® In a recent meta-analysis of 8 RCTs, OS
was improved in patients receiving gemcitabine plus
capecitabine than in patients receiving gemcitabine
alone (HR, 0.87; P=.03).° The NCCN Panel con-
siders gemcitabine-based combination therapy with
capecitabine to be a reasonable option (category
2A) for patients with locally advanced or metastatic
disease and a good PS who are interested in pursuing
more aggressive therapy outside a clinical trial.

The panel also includes the GTX regimen as a
category 2B recommendation for the treatment of
patients with metastatic or locally advanced disease
and good PS. In a report of 35 patients with meta-
static pancreatic cancer treated with GTX, the au-
thors reported an overall response rate of 29% (all
partial responses), with an additional 31% of pa-
tients exhibiting a minor response or stable disease.*®
Median survival was 11.2 months for all patients
and 13.5 months for patients exhibiting a partial re-
sponse. This regimen demonstrated significant tox-
icities, however, with 14% of patients having grade
3/4 leukopenia, 14% having grade 3/4 thrombocyto-
penia, and 9% having grade 3/4 anemia.

FOLFIRINOX

Results from the randomized phase III PRODIGE
trial evaluating FOLFIRINOX versus gemcitabine in
patients with metastatic pancreatic cancer and good
PS showed dramatic improvements in both median
PFS (6.4 vs 3.3 months; P<.001) and median OS
(11.1 vs 6.8 months; P<.001), in favor of those re-
ceiving FOLFIRINOX.™ Eligibility criteria for this
trial, however, were stringent, limiting real-world
generalizability.” Because of the strong results from
this trial, in 2011 the panel added FOLFIRINOX as
a preferred category 1 recommendation for first-line
treatment of patients with good PS (ie, ECOG 0-1)
with metastatic pancreatic cancer. It is listed as a cat-
egory 2A recommendation for patients with locally
advanced unresectable disease by extrapolation. The
panel also lists this regimen as an acceptable option
in the neoadjuvant/borderline resectable setting.
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Some concerns exist about the toxicity of the
FOLFIRINOX regimen. In the PRODIGE trial, some
grade 3/4 toxicity rates that were significantly greater
in the FOLFIRINOX group compared with the gem-
citabine group were 45.7% for neutropenia, 12.7%
for diarrhea, 9.1% for thrombocytopenia, and 9.0%
for sensory neuropathy.” Despite the high levels of
toxicity, no toxic deaths have been reported.”’ "
Furthermore, the PRODIGE trial determined that,
despite this toxicity, fewer patients in the FOL-
FIRINOX group experienced a degradation in their
quality of life at 6 months (31% vs 66%; P<.01).™
A more detailed analysis shows that FOLFIRINOX
maintained and even improved quality of life more
so than gemcitabine.”

The toxicity of FOLFIRINOX can be man-
aged with a variety of approaches. For example, a
group from Memorial Sloan Kettering Cancer Cen-
ter reported good activity and acceptable toxicity
of first-line FOLFIRINOX at 80% dose intensity
with routine growth factor support in carefully se-
lected patients with metastatic or locally advanced
disease.” Median OS was 12.5 months in the meta-
static setting and 13.7 months in patients with lo-
cally advanced disease. The efficacy and toxicity of a
modified FOLFIRINOX regimen in which the initial
dosing of bolus 5-FU and irinotecan were each re-
duced by 25% were assessed in a phase 1l single-arm
prospective trial (N=75).7 In patients with meta-
static disease, efficacy of the modified regimen was
comparable to that of the standard regimen (median
OS, 10.2 months); in patients with locally advanced
disease, the median OS was 26.6 months. Patients
who received the modified regimen experienced sig-
nificantly less neutropenia, fatigue, and vomiting rel-
ative to those who received the standard FOLFIRI-
NOX regimen.

Capecitabine and Continuous Infusion 5-FU

The panel lists capecitabine monotherapy and con-
tinuous infusion 5-FU as first-line treatment op-
tions for patients with locally advanced unresect-
able disease (category 2B) and those with poor PS
and metastatic disease (category 2B). They are also
recommended as options in the adjuvant settings
(category 2A for continuous infusion 5-FU and cat-
egory 2B for capecitabine). The capecitabine recom-
mendation is supported by a randomized phase III
trial from the Arbeitsgemeinschaft Internistische

Onkologie (AIO) group, in which OS was similar
in patients with advanced pancreatic cancer receiv-
ing capecitabine plus erlotinib followed by gem-
citabine monotherapy or gemcitabine plus erlotinib
followed by capecitabine monotherapy.” Note that
the capecitabine dose recommended by the panel
(1,000 mg/m? orally twice daily) is less than the dose
described by Cartwright et al,”” because the higher
dose has been associated with increased toxicity (eg,
diarrhea, hand and foot syndrome).

Fluoropyrimidine Plus Oxaliplatin

The combination of a fluoropyrimidine (5-FU/leu-
covorin or capecitabine) with oxaliplatin is listed as
a possible first-line treatment for metastatic or local-
ly advanced disease (category 2B). The panel bases
these recommendations on the randomized phase III
CONKO-003 trial (5-FU/leucovorin/oxaliplatin vs
best supportive care) and on a phase II study (Cape-
Ox).%81 Both of these studies only enrolled patients
who had received 1 prior chemotherapy regimen, but
the panel feels the extrapolation to first-line therapy
is appropriate (category 2B).

Second-Line Systemic Therapy in the Advanced
Setting

A systematic review of clinical trials that assessed
the efficacy of second-line therapy after gemcitabine
in pancreatic cancer concluded that, although data
are very limited, evidence suggests an advantage
of additional chemotherapy over best supportive
care.®? For patients with advanced disease who have
received prior gemcitabine-based therapy, fluoropy-
rimidine-based chemotherapy regimens are accept-
able second-line options.®®818% Gemcitabine-based
therapy can be given to those previously treated with
fluoropyrimidine-based therapy. Second-line system-
ic therapy should be administered only to patients
with good PS.

Results from the phase III CONKO-003 trial
presented in 2008 showed significant improvements
in both median PFS (13 vs 9 weeks; P=.012) and me-
dian OS (20 vs 13 weeks; P=.014) when oxaliplatin
was added to 5-FU/leucovorin,®% making this regi-
men the standard approach for second-line therapy
in patients with no prior exposure to fluoropyrimi-
dine-based therapy at that time. Final results of the
trial showed that the median OS in the OFF (oxalipl-

atin/folinic acid/5-fluorouracil) arm was 5.9 months
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(95% ClI, 4.1-7.4) versus 3.3 months (95% CI, 2.7-
4.0) in the 5-FU/LV arm, for a significant improve-
ment in HR (0.66; 95% CI, 0.48-0.91; P=.01).%7
Results from the open-label phase III PANCREOX
trial show that the addition of oxaliplatin to 5-FU/
LV in second-line treatment may be detrimental.®
However, this trial was limited by imbalances in PS
2 proportion between the study arms and possible
crossover in treatment delivered after progression.®

In the recent NAPOLI-1 phase III randomized
trial, the effects of nanoliposomal irinotecan were
examined in patients with metastatic pancreatic
cancer who previously received gemcitabine-based
therapy.” Patients were randomized to receive the
nanoliposomal irinotecan monotherapy, 5-FU/leu-
covorin, or both (N=417). Median PFS (3.1 vs 1.5
months; HR, 0.56; 95% CI, 0.41-0.75; P<.001) was
significantly greater for patients who received nano-
liposomal irinotecan with 5-FU/leucovorin com-
pared with those who did not receive irinotecan.
Updated analyses showed that median OS (6.2 vs 4.2
months; HR, 0.75; P=.042) was significantly greater
for patients who received nanoliposomal irinotecan
with 5-FU/leucovorin compared with those who re-
ceived 5-FU/leucovorin without irinotecan.”* Grade
3 or 4 adverse events that occurred most frequently
with this regimen were neutropenia (27%), fatigue
(14%), diarrhea (13%), and vomiting (11%).%°

Second-line treatment options for patients pre-
viously treated with gemcitabine-based therapy in-
clude 5-FU/leucovorin/nanoliposomal irinotecan
(category 1 for metastatic disease); FOLFIRINOX;
5-FU/leucovorin/oxaliplatin; FOLFOX; CapeOx;
capecitabine; and continuous infusion 5-FU. Op-
tions for patients previously treated with fluoropy-
rimidine-based therapy include 5-FU/leucovorin/
nanoliposomal irinotecan (if no prior irinotecan ad-
ministered); gemcitabine/albumin-bound paclitaxel;
gemcitabine/cisplatin; gemcitabine/erlotinib; and
gemcitabine monotherapy.

Radiation and ChemoRT Approaches

In patients with pancreatic cancer, radiation is usu-
ally given concurrently with gemcitabine- or fluoro-
pyrimidine-based chemotherapy. Chemotherapy is
used as a radiosensitizer, increasing the toxicity of
radiation to tumor cells. Varying levels of evidence

support the use of chemoRT in each setting, as dis-
cussed later.

Adjuvant ChemoRT

Most data comparing chemotherapy and chemoRT
in the adjuvant setting do not generally show an
advantage to the addition of radiation. Results of
ESPAC-1 suggested that the addition of radiation
to adjuvant 5-FU chemotherapy may be unnecessary
and perhaps even harmful (OS, 13.9, 21.6, and 19.9
months for chemoRT, chemotherapy, and chemo-
therapy plus chemoRT, respectively),’? although the
trial has been criticized for lack of attention to qual-
ity control for RT.”%

A 2012 meta-analysis of 15 prospective, ran-
domized trials found that adjuvant chemoRT did
not improve DFS, 2-year survival, or OS (odds ra-
tio [OR], 0.99; P=.93) compared with surgery alone,
whereas adjuvant chemotherapy improved all 3 out-
comes (OR for OS, 1.98; P<.001).”* A 2013 meta-
analysis of 9 trials found similar results, with HRs for
death compared with no adjuvant treatment of 0.62
for 5-FU (95% CI, 0.42-0.88), 0.68 for gemcitabine
(95% CI, 0.44-1.07), 0.91 for chemoRT (95% CI,
0.55-1.46), 0.54 for chemoRT plus 5-FU (95% CI,
0.15-1.80), and 0.44 for chemoRT plus gemcitabine
(95% CI, 0.10-1.81).”” However, a population-based
assessment of outcomes of patients in the National
Cancer Data Base with pancreatic cancer who un-
derwent resection from 1998 to 2002 found the op-
posite result: chemoRT was associated with better
OS than chemotherapy in a PS-matched comparison
to no adjuvant treatment (HR, 0.70; 95% CI, 0.61—
0.80 vs HR, 1.04; 95% CI, 0.93-1.18).”® A multi-
institutional pooled analysis of 955 consecutive pa-
tients with resected pancreatic cancer also supports
the supposition that adjuvant chemoRT improved
survival compared with chemotherapy alone (OS,
39.9 vs 27.8 months; P<.001).”

[t has been suggested that subsets of patients
(eg, patients with R1 resections or positive lymph
nodes) may be more likely to benefit from adju-
vant chemoRT.!1%1% To definitively clarify the role
of chemoRT following gemcitabine monotherapy
in the adjuvant setting, RTOG is conducting trial
0848 (ClinicalTrials.gov identifier: NCT01013649).
Studies are presently investigating the role of stereo-
tactic body RT (SBRT) in the adjuvant setting (eg,
NCT02461836).
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ChemoRT and SBRT for Locally Advanced Disease
ChemoRT for the management of unresectable lo-
coregional pancreatic cancer is mainly used in select-
ed patients who do not develop metastatic disease
during initial chemotherapy. Some evidence suggests
that concurrent gemcitabine and radiation can yield
similar or better outcomes when compared with
5-FU-based chemoRT in the setting of locally ad-
vanced disease.!®!%” The use of capecitabine as a ra-
diosensitizer has also been assessed in this setting and
appears to be effective.!® Recently reported results
of the phase II SCALOP trial showed that health-
related quality-of-life scores (ie, cognitive function-
ing, fatigue, bloating, dry mouth, body image, future
health concerns) tended to favor capecitabine-based
chemoRT over gemcitabine-based chemoRT.!"”
Therefore, when chemoRT is recommended by the
panel, fluoropyrimidine-based chemoRT is generally
preferred over gemcitabine-based chemoRT.

Upfront ChemoRT or SBRT in Locally Advanced
Disease: The phase III randomized ECOG 4201
trial, which assessed gemcitabine compared with
gemcitabine plus RT followed by gemcitabine alone
in patients with locally advanced, unresectable pan-
creatic cancer, was closed early due to poor accrual.
However, an intent-to-treat analysis of data for the
74 patients enrolled in this study showed that medi-
an OS was significantly longer in the chemoRT arm
(11.1 vs 9.2 months; P=.017).""° However, the poor
accrual rate decreased its statistical power, there was
no difference in PFS, and the confidence intervals
for OS overlapped between the 2 groups of patients,
leading some to state that the results do not rise to
the level of evidence required to determine standard
of care.!!!

The benefit of chemotherapy versus chemoRT
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 chemoRT with 5-FU plus cis-
platin followed by gemcitabine maintenance treat-
ment.'"? In this study, gemcitabine alone was associ-
ated with a significantly increased OS rate at 1 year
compared with chemoRT (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 anal-
ysis revealed that patients in the chemoRT arm had
a lower survival rate. However, these patients experi-

enced severe toxicity and were more likely to receive
a shorter course of maintenance therapy with gem-
citabine, suggesting that the observed differences in
survival were most likely attributable to the extreme
toxicity of this particular chemoRT regimen.

Thus, the role of upfront chemoRT in the setting
of locally advanced pancreatic cancer is still unde-
fined. If patients present with poorly controlled pain
or local invasion with bleeding, then starting with up-
front chemoRT therapy or SBRT is an option.!%!?

ChemoRT or SBRT Following Chemotherapy in
Locally Advanced Disease: Systemic chemotherapy
followed by chemoRT or SBRT is an option for select
patients with unresectable disease and good PS who
have not developed metastatic disease.!'*!'® This se-
quence is especially recommended in cases in which
(1) it is highly unlikely that the patient will become
resectable (ie, complete encasement of SMA/supe-
rior celiac artery); (2) there are suspicious metasta-
ses; or (3) the patient may not be able to tolerate
chemoRT. Using an initial course of chemotherapy
may improve systemic disease control in these cases.
In addition, the natural history of the disease can be-
come apparent during the initial chemotherapy, thus
allowing the selection of patients most likely to ben-
efit from subsequent chemoRT.

In the international phase III LAPO7 RCT,
patients with locally advanced pancreatic cancer
(n=269) received chemoRT with capecitabine af-
ter 4 months of induction chemotherapy with ei-
ther gemcitabine monotherapy or gemcitabine and
erlotinib.''” ChemoRT in this setting provided no
survival benefit compared with chemotherapy only
(HR, 1.03; 95% CI, 0.79-1.34; P=.83). Differenc-
es were noted in other potentially meaningful out-
comes, such as time to reinitiation of therapy (159
days in the chemoRT arm vs 96 days in the control
arm; P=.05) and local tumor progression (34% in
the chemoRT arm vs 65% in the chemotherapy only
arm; P<.0001).17

SBRT following gemcitabine monotherapy in
patients with locally advanced pancreatic cancer
has been examined in phase II trials.!'®!"” This regi-
men was associated with low toxicity and favorable
freedom from local disease progression.''®!"” Because
there are now more active chemotherapy regimens
than gemcitabine monotherapy, additional studies
are planned to assess the role of RT after more active
chemotherapy.
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Management of Resectable and
Borderline Resectable Disease

Surgical Management

Surgical resection is the only potentially curative
technique for managing pancreatic cancer. However,
>80% of patients present with disease that cannot
be cured with surgical resection.!”® Even under the
most optimal clinical trial conditions, the median
survival of resected patients after adjuvant therapy
ranges from 20.1 to 28.0 months.#9212-123 Nega-
tive margin status (ie, RO resection), small tumor
size, and absence of lymph node metastases are the
strongest prognostic indicators for long-term patient

survival.l#4-12

Criteria for Resection: The NCCN Panel recom-
mends that pancreatic resections be performed at
institutions that perform a large number (at least
15-20) of pancreatic resections annually. It is again
emphasized that institutions performing pancreatic
resections should have a multidisciplinary team with
focus in pancreatic cancer that actively participates
in the decision-making process regarding which pa-
tients should undergo surgery. A key component of
this team is also to have specific expertise in deal-
ing with the postoperative complications, including
interventional radiology procedures and critical care
management. An expert consensus group developed
criteria to define tumor resectability so as to improve
patient selection for surgery and increase the likeli-
hood of an RO resection.!"?” A more restrictive defi-
nition of borderline resectable pancreatic tumors has
also been described,!?® which uses degrees of contact
(eg, interface between tumor and SMA measuring
<180° of vessel wall circumference) and contour de-
formity/narrowing (eg, teardrop deformity in MPV
or SMV) to ascribe likelihood of vascular invasion,
rather than subjective terms such as abutment and
impingement. The panel endorses this definition for
use in clinical trials. Using a combination of these
sets of criteria, tumors are classified as resectable;
borderline resectable; or unresectable (ie, locally ad-
vanced or metastatic disease).

The panel consensus is that patients should be
selected for surgery based on curative intent as de-
termined by the probability of obtaining negative
resection (RO) margins at presentation. Overall,
the likelihood of attaining negative margins is the
key criterion for consideration when determining

whether a patient is a potential candidate for resec-
tion."?>1 [n this context, a borderline resectable le-
sion can be defined as one in which there is a higher
likelihood of an incomplete resection. Patients at
high risk for positive surgical margins are not con-
sidered good candidates for an upfront resection, but
may be potentially downstaged and safely resected
after neoadjuvant therapy (see “Preoperative (Neo-
adjuvant) Therapy,” page 1053]. Furthermore, the
panel recommends that patient factors (eg, comor-
bidities, PS, and frailty) be considered when decid-
ing whether a patient is a surgical candidate.

Primary Surgery for Pancreatic Cancer: The na-
ture and extent of the surgery for resectable tumors
depend on the location and size of the tumor. Be-
cause tumors of the pancreatic body and tail cause
symptoms late in their development, they are usu-
ally advanced at diagnosis and are rarely resectable.
When tumors in the pancreatic tail are resectable,
distal pancreatectomy, in which the surgeon re-
moves the tail and body of the pancreas, as well as
the spleen, is commonly performed. If the cancer dif-
fusely involves the pancreas or is present at multiple
sites within the pancreas, a total pancreatectomy
may be required, wherein the surgeon removes the
entire pancreas, part of the small intestine, a portion
of the stomach, the common bile duct, the gallblad-
der, the spleen, and nearby lymph nodes. Patients
with tumors in the head of the pancreas, who usually
present because of jaundice, are treated with open or
minimally invasive pancreaticoduodenectomy (ie,
the Whipple procedure).”*"3? Tumors located in the
pancreatic neck (anterior to the superior mesenteric
vessels) present a particular challenge because the
type of resection is often not certain until laparoto-
my is done. Based on the extent of the disease, one of
the following is possible: a Whipple procedure with
division of the pancreas to the left of the superior
mesenteric vessels; a distal pancreatectomy with di-
vision of the pancreas to the right of the mesenteric
vessels; or a total pancreatectomy.

Data from several RCTs did not show any sur-
vival advantage to performing an extended region-
al lymphadenectomy in addition to the standard
pancreaticoduodenectomy.”® Overall, outside of a
clinical trial, an extended regional lymphadenec-
tomy should not be considered as a routine part of
the Whipple procedure, although consideration can
be given to sampling of the aortocaval and common
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hepatic artery nodes, because those with positive
nodes in these positions have inferior prognoses.**1%

Preoperative Biliary Drainage: The main goals
of preoperative biliary drainage are to alleviate the
symptoms of pruritus and cholangitis and to poten-
tially make surgery less morbid by improving liver
function preoperatively. Stenting of the biliary sys-
tem can improve symptoms and liver function, but
it is not clear whether these changes can decrease
the mortality rate associated with the Whipple pro-
cedure. Several prospective and retrospective studies
have failed to show decreased mortality in patients
with preoperative biliary drainage.*'* Placement
of a stent is required before administration of neoad-
juvant therapy for patients with jaundice.!*-4¢

The panel notes that stents are an evolving
technology. The choice of stents includes plastic and
self-expanding metal (fully covered, partially cov-
ered, or uncovered). A clinical trial is currently re-
cruiting patients to compare metal and plastic stents
for preoperative biliary decompression in patients
with pancreatic cancer (Clinical Trials.gov identifier:
NCTO01191814). In the absence of level 1 data, the
panel consensus is that short, self-expanding metal
stents are preferred because they are easy to place
without dilation, are unlikely to interfere with the
subsequent resection, and have a significantly lon-
ger patency rate than plastic stents. The panel rec-
ommends that a plastic stent or a fully covered self-
expandable metal stent be placed if tissue diagnosis
has not been confirmed, because fully covered metal
stents are removable endoscopically.

Perioperative Therapy

Even with RO resections, recurrence rates are very
high in this disease. Therefore, additional therapy
is required for all patients with resected pancreatic
adenocarcinoma.

Postoperative (Adjuvant) Therapy: Results of
many trials have shown that adjuvant therapy im-
proves outcomes over observation following re-
section (see “Systemic Therapy Approaches for
Locally Advanced or Metastatic Disease” and “Ra-
diation and ChemoRT Approaches,” pages 1046
and 1050, respectively). Although results of RTOG
9704 cannot be directly compared with those of the
CONKO-001, ESPAC-1, or ESPAC-3 trials because

of differences in treatment design, timing of imaging,

and patient characteristics, it is interesting to note
that median OS for patients in the gemcitabine arm
of CONKO-001 (22.8 months), the gemcitabine-
containing arm of RTOG 9704 (20.5 months),
the bolus 5-FU/leucovorin arm of ESPAC-1 (20.1
months), and the gemcitabine and 5-FU/leucovorin
arms of the ESPAC-3 study (23.6 and 23.0 months)
are remarkably similar. Results of the ESPAC-4
phase III randomized trial (N=730), in which gem-
citabine combined with capecitabine was compared
with gemcitabine monotherapy in the adjuvant set-
ting, showed that median survival was greater for
participants randomized to receive the combina-
tion regimen (28.0 months), relative to those ran-
domized to receive gemcitabine monotherapy (25.5
months; HR, 0.82; 95% CI, 0.68-0.98; P=.032).1
The CONKO-005 phase III randomized trial com-
pared gemcitabine administered with erlotinib ver-
sus gemcitabine administered alone in the adjuvant
setting,'*” but found the combination regimen did
not significantly improve OS or DFS compared with
gemcitabine monotherapy.

Based on the data discussed, no definite standard
has yet been established in the adjuvant treatment of
pancreatic cancer. Chemotherapy alone with gem-
citabine (category 1), 5-FU/leucovorin (category 1),
gemcitabine/capecitabine (category 1), or continuous
infusion 5-FU are listed in the guidelines as options
for adjuvant treatment. Capecitabine monotherapy
is also a treatment option for the adjuvant setting
(category 2B). The panel considers capecitabine to
be a reasonable alternative to 5-FU/leucovorin only
in this setting as a last choice in patients for whom
other options are inappropriate or unacceptable.
Gemcitabine, 5-FU/leucovorin, or continuous infu-
sion 5-FU before gemcitabine- or fluoropyrimidine-
based chemoRT is also recommended as an adjuvant
treatment, with subsequent chemotherapy being an
option. To date, no studies have demonstrated su-
periority of delivering chemoRT before versus after
chemotherapy in the adjuvant setting.

Preoperative (Neoadjuvant) Therapy: Although
no high-level evidence supports its use, most NCCN
Member Institutions now prefer an initial approach
for patients with borderline resectable disease that
involves neoadjuvant therapy as opposed to imme-
diate surgery. Several trials have shown that preop-
erative treatment of borderline resectable pancreatic
adenocarcinoma can be effective and well-tolerat-
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ed."*¥15 Neoadjuvant therapy should preferably be
administered at or coordinated through a high-vol-
ume center. Upfront resection in patients with bor-
derline resectable disease is no longer recommended,
as of the 2016 version of these guidelines. It is impor-
tant 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 the best regimens to use in the
borderline neoadjuvant setting are unknown.

Neoadjuvant therapy is also sometimes used in
patients with resectable disease, especially in those
with high-risk features. A number of studies have
evaluated the use of neoadjuvant chemoRT in pa-
tients with resectable disease."”*!'%¢ Although evi-
dence suggests that there may be a better chance of
margin-negative resection with preoperative ther-
apy,'®’ results of randomized trials addressing this
issue are needed. Clinical trials to assess outcomes
for specific regimens in the neoadjuvant setting are
currently recruiting, such as the phase III NEOPA
trial, which is comparing neoadjuvant gemcitabine
chemoRT therapy to upfront surgery (Clinical Trials.
gov identifier: NCT01900327),'® and the random-
ized phase Il SWOG 1505 trial, which is intended
to establish benchmarking data for fluorouracil,
irinotecan, and oxaliplatin and gemcitabine and
albumin-bound paclitaxel (NCT02562716). Cur-
rently, the panel does not recommend neoadjuvant
therapy for clearly resectable patients without high-
risk features, except in a clinical trial. For selected
patients who appear technically resectable but have
poor prognostic features (eg, markedly elevated CA
19-9 levels, large primary tumors, large regional
lymph nodes, excessive weight loss, extreme pain),
neoadjuvant therapy can be considered after biopsy
confirmation.

The putative benefits of neoadjuvant therapy in-
clude increasing the likelihood that a higher propor-
tion of patients with resectable disease will receive
chemotherapy and/or RT; the potential to downsize
tumors to increase the likelihood of a margin-free re-
section (ie, conversion to resectable status); the po-
tential to select for surgery patients with more stable
disease or disease that is more responsive to therapy;
and the ability to treat micrometastases at an ear-
lier stage.PO162169170 Practices vary with regard to
chemotherapy and chemoRT. Acceptable regimens
include FOLFIRINOX, gemcitabine/albumin-bound

paclitaxel, and gemcitabine/cisplatin (for patients
with BRCAI1/2 or other DNA repair mutations).
ChemoRT after chemotherapy is sometimes includ-
ed in the neoadjuvant setting.

Adjuvant Treatment After Neoadjuvant Therapy:
For patients who received neoadjuvant treatment,
data supporting additional therapy after surgery are
lacking. The consensus of the panel is that patients
who have received neoadjuvant chemoRT or chemo-
therapy may be candidates for additional chemother-
apy after surgery and multidisciplinary review. When
chemotherapy is given, the choice of regimen may
be based on the observed response to neoadjuvant
therapy and other clinical considerations, such as
PS and patient tolerability. Adjuvant chemotherapy
or adjuvant chemoRT should only be considered for
pretreated patients who have adequately recovered
from surgery and have no evidence of recurrence or
metastatic disease; treatment should ideally be initi-
ated within 4 to 8 weeks.

Surveillance of Patients
With Resected Disease

Although data on the role of surveillance in patients
with resected pancreatic adenocarcinoma are very
limited,!”'” recommendations are based on the
consensus that earlier identification of disease may
facilitate patient eligibility for investigational studies
or other forms of treatment. The panel recommends
a history and physical examination for symptom as-
sessment every 3 to 6 months for 2 years, then every
6 to 12 months. CA 19-9 level testing and follow-
up contrast-enhanced CT scans every 3 to 6 months
for 2 years after surgical resection are category 2B
recommendations, because data are not available to
show that earlier treatment of recurrences, detected
through increased tumor marker levels or CT scan,
leads to better patient outcomes.

Future Directions

Design of Clinical Trials

In 2007, the NCI’s Gastrointestinal Cancer Steer-
ing Committee convened a meeting in recogni-
tion of the failure of a number of phase III trials to
show clinically significant benefit for patients with
pancreatic cancer and to address the importance of
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integrating basic and clinical knowledge in the de-

sign of clinical trials in pancreatic cancer. Several

important themes emerged from this meeting, and
the recommendations put forward by the committee
are endorsed by the panel'™:

e With the emergence of new agents to treat pan-
creatic cancer, particularly biologics, clinical tri-
al strategies incorporating principles of molecu-
lar biology and new imaging methods, as well as
results from preclinical studies, are important.

e For patients enrolled in clinical trials, tumor
tissue sample banking should be required along
with paired blood and serum samples.

® Biomarkers that serve as surrogate markers of
the anticancer effects of investigational agents
should be sought, and assays to measure such
biomarkers should be well validated.

e (linical trials should enroll homogeneous pa-
tient populations with respect to disease stage
(ie, separate trials for patients with locally ad-
vanced disease and metastatic disease) and PS.
Criteria for selecting study populations should
take into account the putative differential effi-
cacy of the agent (eg, vaccines in patients with
early-stage disease).

e Phase III trials should not be initiated in the ab-
sence of clinically meaningful efficacy and safety
signals in the phase II setting.

e Phase Il and III clinical trials should have a pri-
mary end point of OS.

®  Quality control standards for preoperative imag-
ing interpretation, pathologic assessment of tu-
mor specimens, and surgical selection criteria are
critical when evaluating adjuvant therapies.

An international expert panel also met to dis-
cuss current and future pancreatic cancer research
and came to similar conclusions.'” In addition, the
Intergroup Pancreatic Cancer Task Force’s Tissue
Acquisition Working Group has made recommenda-
tions regarding the prospective collection and shar-
ing of tissue to accelerate the discovery of predictive
and prognostic biomarkers,'’® including the central-
ization of biorepositories and mandatory collection
of tissue (when there is sufficient material), blood,
serum, and plasma in all phase III trials.

ASCO also recently convened a working group
to discuss designs for pancreatic cancer clinical trials
that would accomplish meaningful clinical improve-
ments.'”” This group concluded that OS should be

the primary end point of first-line, metastatic pan-
creatic cancer trials. They also concluded that tri-
als should aspire to a 3- to 4-month improvement
in OS in gemcitabine-eligible and gemcitabine/
albumin-bound paclitaxel-eligible patients and a 4-
to 5-month improvement in OS for FOLFIRINOX-
eligible patients to give results with true clinical
impact.

Targeted Therapies

Poly(ADP-ribose) polymerase (PARP) inhibitors
provide a promising avenue of treatment for cancers
associated with BRCAI/2 mutations.'” In a phase
Il trial assessing the efficacy and safety of olaparib,
an oral PARP, the tumor response rate for patients
with metastatic pancreatic cancer and a germline
BRCAI1/2 mutation (n=23) was 21.7% (95% CI,
7.5-43.7).1" Data from the phase Il RUCAPANC
trial including 19 patients with a BRCA1/2 mutation
and relapsed disease showed an objective response
rate of 11% in patients who were administered the
PARP inhibitor rucaparib.!®® The ongoing phase III
randomized POLO trial (ClinicalTrials.gov identi-
fier: NCT02184195) is assessing the effectiveness of
maintenance olaparib monotherapy after cisplatin,
carboplatin, or oxaliplatin.

Summary

Patients with borderline resectable disease and select
patients with resectable disease can undergo neo-
adjuvant therapy, with the hope of improving the
chances for an RO resection. Patients with locally
advanced unresectable disease and good PS can un-
dergo chemotherapy and chemoRT with second-line
therapy if good PS is maintained after progression.
Patients with good PS presenting with metastatic
disease can undergo chemotherapy and second-line
therapy if a good PS is maintained after progression.
Specific palliative measures are recommended for
patients with advanced pancreatic adenocarcinoma
characterized by biliary or gastric obstruction, severe
abdominal pain, or other tumor-associated manifes-
tations of the disease.

Overall, in view of the relatively high likelihood
of poor outcomes for patients with all stages of pan-
creatic cancer, the NCCN Panel recommends that
investigational options be considered in all phases of
disease management.
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