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Where We Began

• According to the WPCC Survey, the first organizations dedicated 

completely to pancreatic cancer were founded in 1997.
• The Hirshberg Foundation for Pancreatic Cancer Research

• The National Pancreas Foundation 

• In 1999, pancreatic cancer received $17.3 million in government 

funding in the United States through the National Cancer Institute 

(NCI), which was less than half of 1% of its total budget.

• In 2000, the NCI convened a Progress Review Group on Pancreatic 

Cancer to set an agenda for pancreatic cancer research. 



Where We Began Continued

• A report was released in 2001 which stated:

oPancreatic cancer is disproportionately underrepresented in both 

clinical and basic research compared to other cancer sites.

oThe pancreatic cancer research community is encouraged by the 

comprehensive and effective way that HIV/AIDS has been 

addressed in America. New dollars poured in to encourage 

investigators and institutions to create infrastructure and launch 

new research initiatives. Consequently, transmission and death 

rates decreased markedly.



Where We Are Now

• Twenty years later, of the 70+ organizations in the WPCC, there are more 
than 30 organizations funding pc research.

• These groups have invested approximately $240 million in pancreatic 
cancer research.

Research is starting to make an impact.

There are more options for patients.

Patients are living longer with a better quality of life.

Breakthroughs are finally happening.



The Lustgarten Foundation

• Founded in 1998.

• Our mission is to advance the scientific and medical research related to the 
diagnosis, treatment, cure and prevention of pancreatic cancer.

• Since inception, invested more than $154 million in research.

• Will commit an additional $25 million+ in research in 2018.

• 100% of every dollar raised goes directly to pancreatic cancer research.

• Affiliated with Let’s Win! Pancreatic Cancer Foundation, a platform that enables 
patients, doctors, and researchers to share fast-breaking information on potentially 
life-saving pancreatic cancer treatments and trials.



The Pancreatic Cancer Collective

• Since 2012, the Lustgarten Foundation and Stand Up To Cancer (SU2C) have funded more 
than 170 investigators across 28 leading research centers in both the United States and 
United Kingdom.

• These collaborative teams have planned, started or completed 22 clinical trials. 

• The Pancreatic Cancer Collective (pancreaticcancercollective.org) launched in April 2018 
to accelerate research for pancreatic cancer patients who desperately need better 
treatments:

1) Inspire collaboration among people who haven’t worked together

2) Spread funding to new centers

3) Leverage artificial intelligence approaches

4) Find new treatments for pancreatic cancer

5) Utilize the breadth and expertise of existing Lustgarten – SU2C teams and researchers



Breakthroughs

• Immunology – Keytruda® for MMRD patients

• Early Detection – CancerSeek

• Personalized Medicine -- Organoids and DNA Sequencing

• Surgical Intervention -- Taking More Patients to Surgery/     
RO Resections



Keytruda

• The FDA approved Keytruda® as the first immunotherapy treatment for advanced pancreatic 
cancer patients whose tumors are mismatch repair deficient. This deficiency alters their 
capacity to repair DNA, which is a factor in cancer development. 

• It is estimated that approximately 1 in 50 advanced pancreatic cancer patients have tumors 
that are mismatch repair deficient, making them candidates for this type of therapy. 

• Doctors hope this will be a cure for this small subset of patients. 

Dr. Bert Vogelstein, Johns Hopkins and Dr. Luis Diaz, MSKCC



CancerSEEK

• A blood test that can detect the presence of pancreatic 
cancer as part of a panel of eight common cancers. Five of 
these cancers have no screening test. 

• The test was done in patients with pancreatic cancer, 
mostly stage 2 pancreatic cancer. It needs to now be 
validated in patients without known cancer.

• The sensitivity of the detection method in pc was 72%.

• Sensitivity is the ability of a test to correctly identify 
those with the disease (true positive).

• The specificity was greater than 99%. 

• Specificity is the ability of the test to correctly identify 
those without the disease (true negative). 

This study lays the foundation for a single blood screening test for multiple cancers
that could be offered as part of routine medical checks.

Dr. Bert Vogelstein, Johns Hopkins



Personalized Medicine

• Personalized Medicine is a type of medical care in which 
treatment is customized for an individual patient.

• Scientists and clinicians are using organoids and DNA 
sequencing to create personalized medicine for patients.



Organoids – A Key Tool in Personalized Medicine

• An organoid is a three-dimensional culture 
system that mimics organ structure and 
function.

• The organoids are derived from the pancreas 
of patients that undergo resection or biopsy of 
the pancreatic cancer.

• Organoids are used to test drug response with 
the aim of identifying the most effective 
treatment for each individual patient and 
potentially finding effective treatments in 
subsets of patients with specific similar 
mutations.

Dr. David Tuveson, Lustgarten Foundation Dedicated Lab, CSHL, NY



Organoid Profiling Identifies Common Responders to 
Chemotherapy in Pancreatic Cancer

• Current treatment selection for pancreatic cancer patients is often based on 
patient performance status. There is an unmet clinical need to define 
responsive subgroups to the 2 standards of care used now to inform treatment 
selection and to find alternative treatment options for patients who are 
resistant to the currently approved treatment regimens. 

• Organoids can predict if the patient will be sensitive to standard of care 
chemotherapy and which one (Folfirinox vs Gem/Abraxane).

• Organoids resistant to all available options exhibited exceptional sensitivity to 
different targeted agents, providing alternative treatment options.

Dr. David Tuveson, Lustgarten Foundation Dedicated Lab, CSHL, NY



Personalized Medicine Clinical Application

Dr. Brian Wolpin, DFCI

Sequence of tumor 
DNA and inherited 

DNA

Making treatment decision
(may include off label medication)

In 1/3 of patients, Dr. Wolpin finds genetic alterations that can be treated with a
therapy that is either in clinical trials or used for another kind of cancer.

Dr. Wolpin also uses organoids to provide opportunities to go beyond DNA
sequencing to identify new therapeutic approaches.

6-8 wks



Taking More Patients to Surgery with Better Outcomes

• Enabling more patients to have surgery has the potential to dramatically improve long term survival, especially 
if we can accomplish R0 resections. 

• Almost half of all pc patients have borderline resectable or locally advanced pc – many of these patients will be 
told they cannot have surgery.

• A clinical trial is opening for borderline resectable and locally advanced pancreatic cancer patients comparing 
those who receive neoadjuvant chemotherapy vs. chemotherapy and losartan (a medication used for high 
blood pressure that is thought to open up the blood vessels) or chemotherapy, losartan and an 
immunotherapy followed by SBRT and surgery. 

• Initial data from this work show impressive increases in both the number of patients able to have surgery and 
improved outcomes for those patients who received treatment before surgery. 

• The goal is an RO resection rate of greater than 65%.

Dr. David Ryan, Mass General Hospital



Advances are Happening!

Welcome Today’s

Scientific Panel

• Brian Wolpin, MD, MPH, Medical Oncologist and Translational Scientist at 
Dana-Farber Cancer Institute and Harvard Medical School 

• Allyson J. Ocean, MD, Associate Professor of Clinical Medicine, Weill Cornell 
Medical College 

• Gayle Jameson, MSN, ACNP-BC, AOCN Nurse Practitioner and Associate 
Clinical Investigator at HonorHealth Research Institute 



Advances in the Prevention and Early 
Detection of Pancreatic Cancer

World Pancreatic Cancer Coalition Meeting

Brian M. Wolpin, MD, MPH

Dana-Farber Cancer Institute

Brigham and Women’s Hospital

Harvard Medical School

May 9, 2018



Disclosures

• Research funding from: 

Hale Center for Pancreatic 
Cancer Research

https://www.pancan.org/
https://www.pancan.org/
https://en.wikipedia.org/wiki/Stand_Up_to_Cancer
https://en.wikipedia.org/wiki/Stand_Up_to_Cancer


Reduce Mortality

• Prevention

• Screening and Early Detection

• Smarter and Better Therapies



Presentation and Prognosis

Stage Presentation Median OS 5-Year OS

Resectable 

local

15 – 20% 18 – 24 mo. 15 – 20%

Locally 

advanced

30 – 35% 10 – 12 mo. < 5%

Metastatic 50 – 55% 6 – 8 mo. 0%

~80%



Early Detection Research

• Risk prediction models

• Blood tests

• Pancreatic juice, cystic fluid, and portal vein testing

• Imaging studies

• Machine learning approaches to detection



Predisposing Factors

Family History

(Genetics)

Tobacco Use

Obesity

Type II Diabetes Mellitus

Insulin Resistance

Demographics

PANCREATIC

CANCER

Chronic Pancreatitis



Base Model
+ Genetic 
Risk Score

+ Circulating 
Markers

Covariates

BMI
Waist-hip ratio
Physical activity
Diabetes history
Race/ethnicity
Periodontal dz

wGRS

HbA1c
Proinsulin
IGFBP-1

Adiponectin
25(OH)D

Interleukin-6
Total BCAAs

LR P-value -- 1.0 x 10-12 4.0 x 10-4

ROC AUC 0.596 0.660 0.692

% controls w ≥3-
fold average risk

0 0.45 0.98

Risk Models in Prospective Cohorts

Pete Kraft (HSPH)
Jihye Kim       

Chen Yuan (DFCI)
Ana Babic

Pari Pandharipande 
(MGH)

N=1,488
462 cases

1026 controls



Identify Inherited Mutations

Yurgelun et al. Genet Med 2018;In press.

~10%

No germline mutation

90%

Germline mutation

300 pts with resected 
pancreatic cancer from Dana-
Farber, Univ. of Rochester, 
and Stanford Univ.

Cascade Testing



Interventions

• Prevention

- Smoking cessation

- Weight control

- Diet and exercise

- Chemoprevention studies

• Screening and Early Detection

- Circulating biomarker studies

- Screening protocols (e.g., CAPS) 

• Smarter and Better Therapies

- Anti-PD-1 Ab for MSI-H or MMR-D tumors

- Platinum agents or PARPi for DDR deficient tumors



New Onset Diabetes (NOD) Cohorts

CPDPC Consortium: 
Chronic Pancreatitis, Diabetes and 
Pancreatic Cancer Consortium

Sharma et al. Gastroenterology. 2018; Epub ahead of print.

0.5%-0.85% rate of PDAC 
over 3 years after 
diabetes diagnosis

https://www.pancan.org/
https://www.pancan.org/


Early Detection Research

• Risk prediction models

• Blood tests

• Pancreatic juice, cystic fluid, and portal vein testing

• Imaging studies

• Machine learning approaches to detection



Cohen et al. Science. 2018;359:926-30.
Kalinich et al. Science. 2018;359:866-7.

CancerSEEK
Blood Test

93 patients with pancreatic cancer:
Stage 1: 4 patients
Stage 2: 83 patients
Stage 3: 6 patients



Getting closer to the source: Pancreatic 
juice and cystic fluid

Pancreatic juice by ERCP

Cystic fluid by EUS



Getting closer to the source: Portal vein 
blood sampling

Portal vein blood by EUS



Early Detection Research

• Risk prediction models

• Blood tests

• Pancreatic juice, cystic fluid, and portal vein testing

• Imaging studies

• Machine learning approaches to detection



New Imaging Approaches

Abou-Elkacem et al. Eur J Radiol. 2015;84:1685-93.

Abou-Elkacem et al. Clin Cancer Res. 2018;24:157-85.

Transgenic mouse models

Pancreatic Tumor

Normal pancreas

HIGH

LOW

No targeting



Harness the learning power of machines

Lugo-Fagundo et al. Am Coll Radiol. 2017;15:364-7.

Skeletal muscle

Visceral adipose

Subcutaneous 
adipose

L3 Automated 
Segmentation

Input CT 
Image

Manual 
Segmentation

L

3

Laura Danai, Ana Babic, Michael Rosenthal

Elliot Fishman, MD



Early Detection Research

• Risk prediction models

• Blood tests

• Pancreatic juice, cystic fluid, and portal vein testing

• Imaging studies

• Machine learning approaches to detection



Thank you



Pancreatic Cancer Treatment Update

Allyson J. Ocean, M.D.

Associate Professor of Clinical Medicine

Weill Cornell Medical College

WPCC Annual Conference 

May 8-10, 2018



• An estimated 55,440 new cases and 44,330 deaths from pancreatic cancer in 2018

• While pancreatic cancer represents ~3% of estimated new cancer cases, deaths 

from pancreatic cancer represent ~7% of the total estimated number of cancer-related deaths in 2017

Pancreatic Cancer: The Fourth Leading Cause 

of Cancer-Related Death in the United States1

Men Woman

Lung and 

bronchus
83,550 26%

Lung and 

bronchus
70,500 25%

Prostate 29,430 9% Breast 40,920 14%

Colon 

and rectum
27,390 8%

Colon

and rectum
23,420 8%

Pancreas 23,020 7% Pancreas 21,310 7%

Liver and 

intrahepatic 

bile duct

20,540 6% Ovary 14,070 5%

1. Siegel RL et al. CA Cancer J Clin. 2018 Jan 4. [Epub ahead of print]



Approved/Recommended Treatment Options 

for Pancreatic Cancer: A Timeline

1994

Gemcitabine1

Erlotinib + 

gemcitabine2

Nab-paclitaxel + 

gemcitabine4,5

1998 2002 2006 2010 2014

FOLFIRINOX3

Nanoliposomal 

irinotecan6

1. Burris HA et al. J Clin Oncol. 1997;15:2403-2413. 2. Moore MJ et al. J Clin Oncol. 2007;25:1960-1966. 

3. Conroy T et al. N Engl J Med. 2011;364:1817-1825. 4. Von Hoff DD et al. N Engl J Med. 2013;369:1691-1703. 

5. Goldstein D et al. J Natl Cancer Inst. 2015;107:djv279. 6. Wang-Gillam A et al. Lancet. 2016;387:545-557.



Guideline Recommendations:

Metastatic Disease1,2

a All NCCN category 1 recommendations. b Category 2A recommendation. c Category 2B recommendation. 

1. National Comprehensive Cancer Network (NCCN) Clinical Practice Guidelines in Oncology: Pancreatic Adenocarcinoma. v3.2017.

https://www.nccn.org/professionals/physician_gls/pdf/pancreatic.pdf. Accessed January 11, 2018. 

2. Sohal DPS et al. J Clin Oncol. 2016;34:2784-2796.

ASCO guidelines recommend gemcitabine alone for patients with PS = 2 or 

comorbidities; for PS ≥3 emphasis on supportive care measures

Good Performance Statusa

• Clinical trials

• Preferred

– FOLFIRINOX (PS 0-1)

– Gemcitabine + 
nab-paclitaxel (KPS ≥70)

• Gemcitabine + erlotinib

• Gemcitabine

Poor Performance Status

• Gemcitabineb

• Capecitabinec

• Continuous 5-FUc



Guideline Recommendations:

Second-Line Therapy1,2

1. National Comprehensive Cancer Network (NCCN) Clinical Practice Guidelines in Oncology: Pancreatic Adenocarcinoma. v3.2017.

https://www.nccn.org/professionals/physician_gls/pdf/pancreatic.pdf. Accessed January 11, 2018. 

2. Sohal DPS et al. J Clin Oncol. 2016;34:2784-2796.

Prior Gemcitabine

Category 1

• 5-FU/LV + nal-IRI

– ASCO recommends PS 0-1

Category 2A

• FOLFIRINOX

• Oxaliplatin/5-FU/LV

• FOLFOX

• Capecitabine/oxaliplatin

• Capecitabine

• 5-FU continuous

Prior Fluoropyrimidine

Category 2A

• Gemcitabine + nab-paclitaxel

• Gemcitabine

• Gemcitabine cisplatin

• Gemcitabine erlotinib

• 5-FU/LV + nal-IRI 
(no prior irinotecan)



Gemcitabine-based (eg, gemcitabine, 
gem/nab-paclitaxela, gem/erlotinib)

(PS 0-1): Fluoropyrimidine-based
regimen (± nal-IRIa, oxaliplatin)

(PS 2): Fluoropyrimidine alone; BSC 

(PS 0-1): Irinotecan- or platinum-based 
regimen (if no prior exposure) 

FOLFIRINOXa

(PS 0-1): Gemcitabine/nab-paclitaxel

(PS 2 or lower): Gemcitabine 
monotherapy; BSC
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Practice Point: Current Approaches in Treatment Sequencing for 

Advanced Pancreatic Cancer

a Category 1 NCCN recommendation.1

1. National Comprehensive Cancer Network (NCCN) Clinical Practice Guidelines in Oncology: Pancreatic Adenocarcinoma. v3.2017.

https://www.nccn.org/professionals/physician_gls/pdf/pancreatic.pdf. Accessed January 11, 2018. 



Novel Therapeutic Approaches to Pancreatic Cancer

Stromal targeting

Precision medicine

Immuno-oncology



Biologic Features of Pancreatic Cancer1

1. Ryan DP et al. N Engl J Med. 2014;371:1039-1049.



Adenocarcinoma

Stromal desmoplasia

Pancreatic Cancer Stroma Impedes Drug Delivery



a Courtesy of Eric Collisson, MD.

1. Quail DF, Joyce JA. Nat Med. 2013;19:1423-1437.

Targeting Tumor Stroma: 

A Promising Therapeutic Strategy?1,a

Example: PEGPH20 (recombinant hyaluronidase)

• Breaks down hyaluronic acid present in tumor stroma

• Current phase 3 trial of gem/nab-paclitaxel +/-

PEGPH20 (HALO-301)



• PEGylated recombinant hyaluronidase: PEGPH20

• Vitamin D analogs

• Bruton’s tyrosine kinase inhibitors

• CD40 mAb

• Hedgehog inhibitors

Stromal Modifying Agents1-5

1. Olive KP et al. Science. 2009;324:1457-1461. 2. Provenzano PP et al. Cancer Cell. 2012;21:418-429. 3. Beatty GL et al. Science. 2011;331:1612-1616. 4. Sherman MH et al. 

Cell. 2014;159:80-93. 5. Alvarez R et al. Br J Cancer. 2013;109:926-933.



Final Analysis of Stage 1 Data From a Randomized Phase 2 Study of PEGPH20 Plus Nab-Paclitaxel/Gemcitabine 

in Stage IV Previously Untreated Pancreatic Cancer Patients, Utilizing Ventana Companion Diagnostic Assay

Andrea Bullock,1 Sunil R. Hingorani,2 Wilson Wu,3 Ping Jiang,3 Dimitrios Chondros,3 Sihem Khelifa,4 Carrie Aldrich,4 Jie Pu,4 Andrew Hendifar5

1Beth Israel Deaconess Medical Center, Boston, MA, USA; 2Fred Hutchinson Cancer Research Center, Seattle, WA, USA; 3Halozyme Therapeutics, San Diego, CA, USA; 

4Ventana Medical Systems, Inc., Tucson, AZ, USA; 5Samuel Oschin Cancer Center, Cedars-Sinai Medical Center, Los Angeles, CA, USA

INTRODUCTION

METHODS

RESULTS

METHODS (continued) RESULTS (continued) RESULTS (continued)
  Up to 85% of patients with pancreatic ductal adenocarcinoma (PDA) present with advanced disease1

  Prognosis is dismal for patients with metastatic disease, with 2% surviving for 5 years after diagnosis 2

  PDA aggressiveness and resistance to treatment reflect the biophysical nature of the tumor 

microenvironment (TME)

 –  Desmoplastic stroma is a hallmark of PDA

 –  Extracellular matrix (ECM) of tumor contains abundant  hyaluronan (HA), a hydrophilic, viscous 

polysaccharide that stabilizes the TME and compromises tumor access by

    Elevating tumor interstitial fluid pressure3-5 and 

    Compressing tumor vasculature, which blocks delivery of systemic therapies and access of 

immune cells to the tumor3-7

  HA accumulation has been associated with shorter survival in various tumor types, including PDA 8

  PEGPH20 is an engineered enzyme that degrades HA; currently in clinical development

  In animal models, PEGPH20 degrades HA and facilitates delivery of coadministered anticancer agents5 

(Figure 1)

  A phase 1b study of PEGPH20 combined with gemcitabine in patients with PDA demonstrated pr omising 

activity in patients with HA-High tumors10

  Phase 2, randomized, multicenter study 

  Patients with stage IV (metastatic), previously untreated PDA (Figure 2)

Key Inclusion Criteria (Stage 1 and Stage 2)

  Histologically confirmed stage IV PDA with lung or liver metastases and available tissue sample (ar chival 

or fresh) for analysis

  ≥1 measurable metastatic tumor on computed tomography scan per Response Evaluation Criteria In 

Solid Tumors (RECIST) version 1.1

  No prior treatment for metastatic disease

  Karnofsky Performance Status (KPS) ≥70%

Key Exclusion Criteria (Stage 2 only)

  Evidence of deep vein thrombosis or pulmonary embolism during screening period

  Pre-existing cardiac disease, cerebrovascular accident, or carotid artery disease

  Contraindication to heparin per National Comprehensive Cancer Network (NCCN) guidelines or prior 

bleeding on low-molecular-weight heparin

COMPANION DIAGNOSTIC BACKGROUND

Determining HA Status

  In collaboration with Ventana Medical Systems, Halozyme has developed a novel companion diagnostic, 

HA CDx Assay, to identify patients with HA-High PDA tumors who might benefit from PEGPH20-based 

treatment

  HA CDx Assay is an affinity histochemistry assay with a scoring algorithm based on the HA staining 

pattern area in the ECM over the entire tumor surface

  PDA tumors are considered to be HA-High when the HA score is ≥50% (Figure 3)

Exploratory Endpoint Overall Survival in HA-High Patients, Stage 1

  Among patients with HA-High tumors, OS was similar in PAG and AG arms

 –  Median OS: 11.8 months (PAG) and 10.9 months (AG); HR = 1.35 (95% CI, 0.65-2.80)

 –  Includes 9 of 22 (41%) PAG-treated patients who discontinued PEGPH20 and continued to receive AG 

therapy alone after the clinical hold in April 2014

 –  Among patients previously diagnosed with Stage 1-3 disease vs those presenting with Stage 4 

disease, median OS was

    AG arm:  14.0 months (n = 6) vs 10.9 months (n = 15)

    PAG arm:  NA (n = 2) vs 11.8 months (n = 20)

  14/22 (63.6%) and 14/21 (66.7%) of PAG- and AG-treated, HA-High patients, respectively, received 

subsequent anticancer treatment (Table 6)

  Among HA-High patients who did not receive subsequent treatment

 –  PAG: 4 died (3 due to progressive disease, 1 unknown); 4 withdrew consent

 –  AG: 6 died (3 due to sepsis, 2 progressive disease,1 multi-system organ failure); 1 withdrew consent

  AE incidence rates were similar between HA-High and HA-Low subgroups

  11 responses (1 CR, 10 PR) observed in the PAG arm; 7 responses (all PR) observed in the AG arm

  Of 146 patients in the intent-to-treat population, 135 received ≥1 dose of study drug and comprise the 

safety population

  Patient demographics were balanced between PAG and AG arms (Table 1)

  As of February 2, 2016, median follow-up was 8.1 months (range, 0.3-29 months)

Abstract 4104

PEGPH20 + Nab-paclitaxel

+ gemcitabine 

Nab-paclitaxel + gemcitabine 

Stage IV

PDA

KPS 70-100 

N = 279

Primary endpoints:
PFS

Thromboembolic

 event rate

Secondary endpoints:
PFS by HA level

ORR (every 2 cycles)

OS

Exploratory endpoints:
OS by HA level

DoR

DCR (CR+PR+SD)

(PAG)

(AG)
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Companion Diagnostic Background

Determining HA Status

• In collaboration with Ventana Medical Systems, Halozyme has developed a novel companion diagnostic, HA CDx Assay, 

to identify patients with HA-High PDA tumors who might benefit from PEGPH20-based treatment

• HA CDx Assay is an affinity histochemistry assay with a scoring algorithm based on the HA staining pattern area in the 

ECM over the entire tumor surface

• PDA tumors are considered to be HA-High when the HA score is ≥50% (Figure 3)

HA-LowHA-High

Figure 3. Representative HA-High and HA-Low Tumor Micrographs (PDA Samples). Biopsy samples (from stage 1 of the 

109-202 study) are HA stained with Ventana HA CDx assay and scored with corresponding scoring algorithm. HA 
staining: brown = HA, blue = hematoxylin nuclear counterstain; H&E: purple = eosin, blue = hematoxylin.

HA H&E HA H&E

2
Mar 2013 April – July 2014  Feb 2016

Stage 1

(n = 146)

Efficacy and Safety Analysis

Stage 2

(n = 133)

Analysis for

Thromboembolic

(TE) Events

Study ongoing

Clinical Holda

Protocol Amendment:

Exclude high TE risk patients

Add enoxaparin prophylaxis 
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PEGPH20

Removal of HA by PEGPH20 in HA-High tumor animal models was shown to5

Decrease

intratumoral 

pressure

Decompress

vasculature

Increase 

perfusion

Increase 

access for

therapeutics

Increase 

access for

immune cells

Fibroblast

MDSC

Adenosine
Molecular 

Receptors

HA

Collagen

Vasculature

Macrophage T cell

Treg

Cancer cell

Figure 1. PEGPH20 Targets Hyaluronan in the Tumor Microenvironment.

Figure 2. Study Design. CR, complete response; DCR, disease control rate; DoR, duration of response; 

HA, hyaluronan; KPS, Karnofsky performance status; ORR, overall response rate; OS, overall survival; PDA, 

pancreatic ductal adenocarcinoma; PFS, progression-free survival; PR, partial response; SD, stable disease.

Figure 3. Representative HA-High and HA-Low Tumor Micrographs (PDA Samples). Biopsy samples 

(from stage 1 of the 109-202 study) are HA stained with Ventana HA CDx assay and scored with 

corresponding scoring algorithm. HA staining: brown = HA, blue = hematoxylin nuclear counterstain; H&E: 

purple = eosin, blue = hematoxylin.

Figure 4. Phase 2 Study 202 Timeline. a29 patients on PAG continued on AG only at the time of clinical hold 

due to a potential imbalance in TE events.

Figure 5. Secondary Endpoint: PFS in HA-High Patients; Stage 1. K-M, Kaplan-Meier.

Figure 6. Change in Tumor Size From Baseline in the HA-High Population. Data from 22 HA-High patients 

in the PAG arm and 21 HA-High patients in the AG arm (6 patients in each arm had no postbaseline tumor 

assessment and are therefore not included). Dashed line represents demarcation point for objective response. 
a Due to new lesion. CR, complete response; PR, partial response, SD, stable disease. 

Figure 1. PEGPH20 Targets Hyaluronan in the Tumor Microenvironment.

These results are presented on behalf of all participating sites of the HALO-109-202 study and the Ventana 

Medical Systems, Inc., collaborators. We thank the patients for their participation, as well as the staf f at each 

site—all of whom significantly contributed to the success of the study. Editorial assistance was provided by 

ProEd Communications, Inc., and was funded by Halozyme, Inc.

CONCLUSIONS
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  Stage 1 final results utilizing the Ventana HA CDx assay show clinically meaningful efficacy in HA-High 

patients treated with PAG vs AG

 –  PFS = 9.2 months vs 6.0 months (HR = 0.46 [95% CI, 0.15-1.40])

 –  ORR = 50% vs 33.3%, including 1 CR in the PAG arm

 –  Median DoR = 8.1 vs 3.7 months

  The exploratory OS analysis shows similar survival in PAG vs AG arms

 –  Factors potentially impacting OS include >40% discontinuation rate of PEGPH20 due to the clinical 

hold in the PAG arm and less aggressive disease in the AG arm

  TE events decreased in incidence with enoxaparin prophylaxis in both arms

 –  No arterial events in PAG arm have been reported with 1 mg/kg/day enoxaparin

  Stage 1 final results continue to support the PFS assumptions for the ongoing phase 3 trial of PAG vs AG 

in HA-High PDA patients (NCT02715804)

  Stage 2 data (mature PFS and ORR results) are projected in Q4 2016
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Table 1. Stage 1 Baseline Characteristics

PAG AG

All

(n = 74)

HA-High

(n = 22)

Al l

(n = 61)

HA-High

(n = 21)

Age, years, median (range) 65.9 (29-83) 67 (47-76) 67.3 (34-81) 68.5 (52-81)

Males, n (%)

Females, n (%)

45 (61)

29 (39)

14 (64)

8 (36)

31 (51)

30 (49)

8 (38)

13 (62)

Race, n (%)

 White 66 (89) 21 (96) 49 (80) 14 (67)

 Black 4 (5) 1 (4) 8 (13) 6 (29)

 Other 4 (5) 0 4 (7) 1 (5)

Karnofsky Performance Status, n (%)

 70%-80%

 ≥90%

28 (38)

46 (62)

7 (32)

15 (68)

24 (39)

37 (61)

9 (43)

12 (57)

History of Stage 1-3 disease, n (%) 4 (5) 2 (9) 10 (16) 6 (29)

Adjuvant therapy, n (%) 3 (4) 2 (9) 6 (10) 4 (19)

Time from diagnosis of Stage 1-3 to 

Stage 4, months, median (range)

15.9

(1.1-20.2)

15.9

(n=1)

25.7 

(0-83.5)

31.7

(1.7-83.5)

Table 7. Treatment-Related Adverse Events (AEs) in ≥ 25% of Patients; Stage 1

Preferred Term

PAG (n = 74)

Pat ients, n (%)

AG (n = 61)

Pat ients, n (%)

Any Grade Grade ≥3 Any Grade Grade ≥3

Any AE 73 (98.6) 63 (85.1) 57 (93.4) 45 (73.8)

Fatigue 52 (70.3) 15 (20.3) 42 (68.9) 11 (18.0)

Peripheral edema 44 (59.5)a 2 (2.7) 19 (31.1) 4 (6.6)

Nausea 43 (58.1) 5 (6.8) 31 (50.8) 2 (3.3)

Muscle spasms 41 (55.4)a 6 (8.1) 1 (1.6) 0

Diarrhea 31 (41.9) 6 (8.1) 24 (39.3) 2 (3.3)

Anemia 30 (40.5) 14 (18.9) 30 (49.2) 10 (16.4)

Decreased appetite 27 (36.5) 4 (5.4) 14 (23.0) 2 (3.3)

Alopecia 24 (32.4) 0 25 (41.0) 0

Vomiting 24 (32.4) 4 (5.4) 16 (26.2) 0

Neutropenia 23 (31.1) 18 (24.3) 12 (19.7) 10 (16.4)

Neuropathy peripheral 17 (23.0) 4 (5.4) 18 (29.5) 5 (8.2)

a P <.05; Febrile neutropenia reported in 3 vs 1 PAG- and AG-treated patients, respectively.

Table 8. Incidence of Thromboembolic (TE) Events in Stages 1 & 2

Enoxapar in 

Prophylaxis Dose

TE Event  Rate

PAG AG

Stage 1a 

(through Mar 31, 

2016)

 N/A

43%

(32/74)

25%

(15/61)

HA-High: 41% 

(9/22)

HA-High: 24% 

(5/21)

HA-Low: 43% 

(19/44)

HA-Low: 29%

(9/31)

Stage 2b 

(through Mar 31, 

2016)

40 mg/day or 

40 mg/day increased 

to 1 mg/kg/day

28%

(5/18)

29%

(2/7)

Started on 1 mg/kg/day
9%

(6/68)

6%

(2/34)

a In Stage 1, 66 and 52 patients in the PAG and AG arms, respectively, had available data to determine tumor HA status.
b HA status remains blinded in Stage 2 patients. 

For Stage 2 patients treated with enoxaparin, TE event rates are 13% for PAG (evaluable n = 86) and 10% for AG (evaluable n = 

41); no arterial events have been reported in the PAG arm vs 2 events reported in the AG arm since the implementation of 

enoxaparin 1 mg/kg day.

Table 2. Stage 1 Disposition and Exposure

Populat ions, n PAG AG

Treated population 74 61

Treated population with HA data (HA-High/HA-Low) 66 (22/44) 52 (21/31)

Duration of treatment, months, 

median (range) (HA-High)

n = 22

3.0 (0.1-15.0)

n = 21

3.5 (0.03-6.5)

 <3 months, n (%) 10 (45)a 9 (43)

 ≥3 months, n (%) 12 (55) 12 (57)

 ≥6 months, n (%) 8 (36) 2 (10)

 ≥9 months, n (%) 5 (23) 0

 ≥12 months, n (%) 1 (5) 0

a 3 of 10 PAG-treated patients discontinued treatment due to clinical hold.

Table 3. Stage 1 Patient Disposition

PAG, n (%) AG, n (%)

Treated population 74 61

Discontinued treatment 74 (100) 61 (100)

 Radiologic progression 24 (32) 27 (44)

 Withdrawal of consent 18 (24) 10 (16)

 Adverse event 15 (20)a  11 (18)b

 Clinical progression 10 (14) 5 (8)

 Investigator decision 4 (5) 5 (8)

 Other 3 (4) 3 (5)

a 15 PAG-treated patients experienced 21 AEs: pneumonitis (3), pulmonary embolism (2), and 1 each of the following: asthenia, 

CVA, diarrhea, dyspnea, DVT, fatigue, GI hemorrhage, hyperglycemia, MI, muscle spasms, myalgia, neutrophil count decrease, 

neutropenic sepsis, peripheral neuropathy, pleural effusion, respiratory failure.
b 11 AG-treated patients experienced 15 AEs: sepsis (2) and 1 each of the following: abdominal pain, acute r enal failure,  

arrhythmia, bacteremia, hypoxia, intestinal perforation, mental status changes, neutr ophil count decrease, orthostatic hypotension, 

peripheral sensory neuropathy, pneumonia, retinal vascular disorder, white blood cell decrease.

Table 6. Subsequent Treatment, Second-Line

PAG

(n = 14)

AG

(n = 14)

FOLFIRINOX 3 1

FOLFOX/CapeOx 5 1

Gemcitabine-based 4a 12b

Capecitabine 2 0

a PAG arm: gemcitabine (2), gemcitabine-nab paclitaxel (2); 
b AG arm: gemcitabine-nab paclitaxel (6), gemcitabine (4), gemcitabine-paclitaxel (1); gemcitabine-nab paclitaxel-capecitabine ( 1)

Table 4. Primary Endpoint PFS; Stage 1

Events/ Total (n); Median PFS, months

HR (95% CI)Populat ions PAG AG

All treated 44/74; 5.5 39/61; 5.2 0.70 (0.44-1.11)

All treated with HA data 37/66; 6.8 33/52; 5.3 0.61 (0.37-1.01)

 HA-Low 26/44; 5.4 22/31; 4.8 0.72 (0.39-1.30)

 HA-High 11/22; 9.2 11/21; 6.0 0.46 (0.15-1.40)

  Events; 6-month PFS  5; 70.7% 6; 57.4%

  Events; 9-month PFS  6; 60.6% 11; 0

  Events; 12-month PFS 10; 12.1% 11; 0

Differences in PFS between treatment arms did not reach statistical significance.

CI, confidence interval; HR, hazard ratio.

Table 5. Secondary Endpoint: ORR and DoR (Blinded Central Review); Stage 1

ORR, n/ N (%)

Populat ions PAG AG

All treated 30/74 (40.5) 20/61 (32.8)

All treated with HA data 28/66 (42.4) 17/52 (32.7)

 HA-Higha 11/22 (50.0) 7/21 (33.3)

 HA-Low 17/44 (38.6) 10/31 (32.3)

DoR, median (95% CI), months

PAG AG

All treated 7.4 (3.8-9.0) 4.0 (2.5-9.2)

All treated with HA data 7.8 (3.7-10.4) 4.0 (2.4-9.2)

 HA-Higha 8.1 (6.9-NA) 3.7 (2.5-NA)

 HA-Low 6.0 (3.2-9.0) 4.0 (1.9-9.2)

DoR, duration of response; ORR, objective response rate; NA, not assessable.
a One complete response with DoR of 7.4 months.

RESULTS (continued)

PEGPH20 Targets Hyaluronan 

in the Tumor Microenvironment1

1. Hendifar A, Bullock A. Oncology & Hematology Review, 2017;13:107–111

PEGPH20

Vasculature

HA

Collagen

Macrophage T cell

Treg MDSC

Fibroblast

Adenosine Molecular

receptors

Decrease 

intratumoral 

pressure

Decompress

vasculature

Increase

perfusion

Increase

access for 

therapeutics

Increase

access for 

immune cells

Removal of hyaluronan (HA) by PEGPH20 

in HA-high tumor animal models was shown to:
Cancer cell



Secondary Endpoint: PFS 
HA-High (Combined Stages 1 and 2)1

PAG

(n = 49)

AG

(n = 35)

Events 24 19

Median PFS, mo 9.2 5.2

HR (95% CI) 0.51 (0.26-1.00)

P .048
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Phase 3 HALO-301 Trial in Metastatic PDA1

Metastatic PDA

high HA patients

N = 420

PEGPH20 + PAG

AG + placebo

R

• Randomized (2:1/PAG:AG), double-blind, placebo-controlled, and global

• Interim analysis when target number of PFS events reached 

• PFS powered by HR of 0.59 (to detect 41% risk reduction for progression)

• First patient dosed in March 2016, study will include approximately 200 sites 

in 20 countries

Primary endpoints: PFS, OS

1. https://clinicaltrials.gov/ct2/show/NCT02715804. Accessed January 16, 2018.



Vitamin D: “The Sunshine Vitamin”1

• VDR is expressed in 

stroma from human 

pancreatic cancer

• Calcipotriol reduces 

fibrosis and inflammation

1. Sherman MH et al. Cell. 2014;159:80-93. 



Paricalcitol (Synthetic Vitamin D)

• Poor clinical outcome in pancreatic ductal adenocarcinoma (PDA) is attributed to intrinsic chemoresistance and a growth-

permissive tumor microenvironment. 

• Conversion of quiescent to activated pancreatic stellate cells (PSCs) drives the severe stromal reaction that characterizes PDA.

• The vitamin D receptor (VDR) is expressed in stroma from human pancreatic tumors and that treatment with the VDR ligand 

calcipotriol markedly reduced markers of inflammation and fibrosis in pancreatitis and human tumor stroma. 

• Evans et. al show that VDR acts as a master transcriptional regulator of PSCs to reprise the quiescent state, resulting in 

– induced stromal remodeling 

– increased intratumoral gemcitabine

– reduced tumor volume, and a 

– 57% increase in survival compared to chemotherapy alone



BTK-Activated Signaling Regulates 

PDAC Tumorigenesis1

1. Gunderson AJ et al. Cancer Discov. 2016;6:270-285.
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RESOLVE: Ibrutinib and Nab-Paclitaxel/Gemcitabine in the First-Line Treatment of 

Metastatic Pancreatic Cancer1

Phase 2/3, randomized, multicenter, double blind, placebo controlled trial

1. https://clinicaltrials.gov/ct2/show/NCT02436668. Accessed January 12, 2018.

N = 420

Inclusion criteria

• Histologically or cytologically confirmed 

metastatic adenocarcinoma of the pancreas

• Stage IV disease diagnosed within 6 wk 

of randomization

• Adequate hematologic, hepatic, and renal 

function

• KPS ≥ 70

Exclusion criteria

• Prior treatment with BTK inhibitor, radiotherapy, 

cytotoxic chemotherapy, or radiotherapy in the 

adjuvant setting within 6 mo

• Neuroendocrine (carcinoid, islet cell) or acinar 

pancreatic carcinoma

• Treatment with a strong CYP3A inhibitor

PAG +

ibrutinib 560 mg continuously 

PAG + 

placebo

R

Primary endpoint: PFS

Secondary endpoints: OS, safety, and tolerability

1:1



Targeted Therapy (Precision): A Definition

• Drugs targeted at pathways, processes, and physiology 

that are uniquely disrupted in cancer cells

– Receptors

– Genes

– Angiogenesis

– Stromal alterations

– Metabolomic





Genomic Analyses Identify Molecular Subtypes 

of Pancreatic Cancer: Potential Therapeutic Implications?1

1. Bailey P et al. Nature. 2016;531:47-52.
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uCR <1 weekb

Treatment Duration With Rucaparib for Patients With Pancreatic Cancer 

and a BRCA Mutation (N = 19)1

2

2

2

1

2

2

2

2

1

2

2

3

1

3

2

2

1

1

1

Number of Prior 

Regimens

Cycle

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Rucaparib treatment

Complete response

Partial response

Stable disease

Progressive disease

Progressive disease reported 

on last day of treatment

SD 72 weeks

SD 20 weeks

SD 24 weeks

a

c
d 

e

PR 36 weeks

PR 25 weeks
PR 5 weeksf

CR 19 weeks

a Patients discontinued treatment for other reason. b Study terminated; patient rolled over to an Individual Patient IND application. c Patient discontinued 

due to investigator decision. d Patient discontinued due to an AE and scan with stable disease performed after last treatment day. e Patient discontinued 

due to AE and progressive disease. f Patient withdrew consent; partial response confirmed with a scan after last treatment day. 

1. Domcheck SM, et al. ASCO 2016. Abstract 4110. 

a



3:2 

randomization

Olaparib

300 mg twice daily until progression

If cancer progresses by local standard criteria, treatment 

is given according to local standard

If cancer progresses by RECIST criteria, 

chemotherapy is resumed

Step 1
Patients who:

• Have metastatic pancreatic cancer

• Are on a first-line platinum regimen

Patients who have already had BRCA testing and are positive for a BRCA mutation are eligible; patients who have not been 

previously tested for a BRCA1 or BRCA2 mutation will be offered BRCA testing (blood screening paid by a supporter)

POLO: Olaparib in Metastatic BRCA-Mutant Pancreatic Cancer1

Step 2: Randomizationa

Patients who:

• Test positive for BRCA1 or BRCA2

• Have not progressed on their chemotherapy

• Have completed at least 16 weeks of platinum 

(ok if no longer on platinum)

Patients who participate in POLO will be randomized 

3 to 2 to receive olaparib or placebo

Total number of participates = 145

Placebo 

until progression

a If BRCA1 or BRCA2 positive, patients are inviting to join study.

1. https://clinicaltrials.gov/ct2/show/NCT02184195. Accessed January 16, 2018.



Immuno-Oncology



• Limited infiltrating effector T cells seen in tumor specimens and modest 

mutational burden

Immunotherapy and Pancreatic Cancer1-4

1. von Bernstorff W et al. Clin Cancer Res. 2001;7:925s-932s. 2. Clark CE et al. Cancer Lett. 2009;279:1-7. 

3. Royal RE et al. J Immunother. 2010;33:828-833. 4. Alexandrov LB et al. Nature. 2013;500:415-421.



Immunotherapies Undergoing Evaluation 

for Advanced/Metastatic Pancreatic Cancer

Category Description/Examples

Immune checkpoint inhibitors 

• PD-1 and PD-L1 mAbs

• CTLA-4 mAbs

• IDO inhibitors

Vaccines

• CRS-207 = attenuated 

mesothelin-expressing listeria

• GVAX

• Algenpantucel-L (“hyperacute” vaccine)

CD40 agonist mAbs • Multiple ones under active investigation

CAR-T cells
• Pilot studies ongoing

• Mesothelin represents frequent target



Immune Checkpoint Inhibitors in PDAC: Pembrolizumab1

4 patients with 

pancreatic cancer 

 2 objective 

responses

Percent Change in Target Lesions

• KEYNOTE-028 study in advanced solid tumors with defective mismatch repair (dMMR/MSI-high); 

pembrolizumab 10 mg/kg every 2 weeks
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1. Le DT et al. ASCO 2016. Abstract 195.



Indoleamine 2, 3-Dioxygenase Pathway Inhibitors1

• IDO is a tryptophan-catabolizing enzyme 

and plays a key role in normal regulation 

of peripheral immune tolerance; 

in cancer, IDO facilitates evasion 

of immune-mediated destruction

• Indoximod

– Phase 1/2 study of indoximod + 

gemcitabine/nab-paclitaxel 

for metastatic PC reported at the 

2016 ASCO GI meeting1

– Interim results of the phase 2 

portion were presented at the 2016 

ASCO meeting2

IDO Mechanism of Action3

Treg proliferation 

anergy

Trp catabolites

Uncharged 

tRNA

Downregulators 
of IDO

T cells
BLIMP-1
Kynurenine

Dendritic cells
IL-6, SOCS3/CD28

EIF2α,

CHOP

ILT3 and 4

TGF β1

Immune

activation

IDO1/2

Tryptophan

NF-Kβ, STAT1

Tumor

EIF2α, CHOP

Vav1, TCR,

MAPK

LIP

IL-6

Activation 

proliferation

IDO1/2

IFNγ

1. Bahary N et al. ASCO GI 2016. Abstract 452. 2. Bahary N et al. ASCO 2016. Abstract 3020. 

3.Soliman H et al. Cancer J. 2010;16:354-359.



Rationale for Cabiralizumab

in Combination With Nivolumab

• TAMs inhibit antitumor T-cell activity in 

the tumor microenvironment1,2

─ In pancreatic and other cancers, 

high levels of TAMs are associated 

with poor prognosis3-5

─ Signaling through the CSF-1 

receptor promotes the 

maintenance and function 

of TAMs1,2

• Cabiralizumab is a humanized 

IgG4 mAb that blocks CSF-1R6

and depletes TAMs

• Preclinical data suggest that CSF-1R 

inhibition synergizes with PD-1 blockade 

to enhance antitumor activity7

1. Ries CH et al. Cancer Cell. 2014;25:846-859. 2. Cannarile M et al. J Immunother Cancer. 2017;5:53. 3. Hu H et al. Tumour Biol. 2016;37:8657-8664. 4. Kurahara H et al. J 

Surg Reg. 2011;167:e211-e219. 5. Goswami KK et al. Cell Immunol. 2017;316:1-10. 

6. Bellovin D et al. Cancer Res. 2017;77(13 suppl): Abstract 1599. 7. Zhu Y et al. Cancer Res. 2014;74:5057-5069.



Deep and Durable Responses Observed Accompanied by Significant Reduction in 

Pancreatic Tumor Marker CA19-9

In this heavily pretreated population, durable 

clinical benefit was observed 

in 5 patients (16%)

• All 5 had MSS disease, which historically 

has not shown benefit 

with anti–PD-1/L1 therapy1,2

• Confirmed ORR = 10%

(Updated confirmed ORR = 13%)

• Duration of treatment for responders = 

275+, 168+, 258, 

and 247+ days

Responses were accompanied by steep 

declines in levels of the pancreatic tumor 

marker CA19-9 over baseline

• Best change in tumor burden over time in efficacy-evaluable 

patients treated with cabiralizumab 4 mg/kg + nivolumab 3 mg/kg 

(n = 31)a

a Plot shows 31 efficacy-evaluable patients discontinued treatment early due to AEs before disease evaluation.

1. Overman M et al. Ann Oncol. 2016;27(suppl 6): Abstract 479P. 2. Le DT et al. N Engl J Med. 2015;372:2509-2520.
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Mutated KRAS Initiates 
Pancreatic Carcinogenesis

Morris JP 4th, et al. Nat Rev Cancer. 2010;10(10):683-695.



KRAS Mutation 
Metabolic Reprograming 

• Increased glucose uptake and metabolism 
(Warburg effect)

– Increased GLUT1, HK1, HK2 expression

• Differential channeling of glucose intermediates

– Hexosamine biosynthetic pathway

– Non-oxidative pentose phosphate pathway

• Reprograming glutamine metabolism

• Increased autophagy

– Mitophagy

• Increased macropinocytosis

Locasale JW, et al. Cell. 2012;149(3):656-670.



Schematic representation of the differences between oxidative 

phosphorylation, anaerobic glycolysis, and aerobic glycolysis 

(Warburg effect) 

Matthew G. Vander Heiden et al. Science 2009;324:1029-1033



Vitamin C

DHA

DHA

Vitamin C

GSH/NADPH

ROS

GLUT1

GAPDH PARP

NAD+ DepletionATP depletion

Energy crisis

KRAS or 

BRAF mutant cells

S-glutathionylation 



• Drug Molecule: 

• Very safe

• Extremely cheap

• Target molecule:

• Mechanism of action:

• Responder ID:

GAPDH

Inhibiting Glycolysis

KRAS or BRAF mutations

• Toxic to cancer cells



WCMC Phase II Pilot Study: Cohort B

Metastatic, 

refractory

KRAS or BRAF

mutant solid tumor 

cancer
Vitamin C 1.25 g/kg IV over 2 hours

3-4 days / week

3-4 weeks

X 6 months 

or POD

Primary 

End point

3 month disease 
control rate (DCR)

Week 1 Week 2 Week 3 Week 4

KRAS/NRAS/BRAF testing
- Patients who elect for 
Tissue biopsy will be further 
Analyzed.Biostats:  30% 3-month DCR vs. < 10%

90% power, one-sided alpha 0.1 requires 25 evaluable 
patients



Ongoing Research

• Organoids

– Tuveson et al

– CTCs to organoids

– High throughput drug screen

• Role of radiation

– SBRT 

 Neoadjuvant and adjuvant settings

– Electroporation (IRE)

• New drugs

– MEK inhibitors

– Parp inhibitors

– CDK inhibitors

– SM-88 (tyrosine analog)

– Anti-CA19-9 antibody

– RX-3117

– Grand Slam approach (chemotherapy, Vitamin D, Immunotherapy)
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My personal objective is to relay

HOPE

in the treatment of pancreatic cancer

Slide courtesy of Gayle Jameson and Raji Chandrasekaran



Supportive Care 
Symptom Prevention & Management

“The worst symptom you can have is cancer.”
Dr. Mark Green



Best Supportive Care

• The goal of supportive care is to prevent or treat as early as 
possible the symptoms of a disease, side effects caused by 
treatment of a disease, and psychological, social, and spiritual 
problems related to a disease or its treatment.

• Palliative Care

https://www.cancer.gov/publications/dictionaries/cancer-terms/def/supportive-care



Common Symptoms

General

• Fatigue

• Weight loss

• Malnutrition

• Pain

• Anxiety/Depression

• Insomnia

• Dehydration

Gastrointestinal

• Loss of appetite

• Nausea

• Bloating/Abdominal Pain

• Diarrhea

• Digestive Enzyme Insufficiency

• Jaundice



Other Associated Problems

• Diabetes

• Venous Thromboembolism

• Peripheral Neuropathy

– May be diabetes or treatment related

• Ascites

So how can we help patients live well with this disease?



Patient

Infusion 

nurse

Medical 

oncologist

Radiation 

oncologist

Radiologist

Pharmacist

Nurse 

practitioner
Gastro-

enterologist

Research 

Team

Mental 

Health 

Professional

Nurse 

Navigator

Surgeon

Dietician

Palliative 

care team

Social 

worker

Multidisciplinary Approach
Patient issues are very complex

Provide services to meet the 
following needs:

- Disease Management

- Physical

- Informational 

- Emotional 

- Spiritual 

- Social



Cancer Related Fatigue (CRF)

CRF is a distressing, persistent, subjective sense of physical, 
emotional and/or cognitive tiredness or exhaustion related to 
cancer or cancer treatment that is not proportional to recent 
activity and interferes with usual functioning1

1National Comprehensive Cancer Network. NCCN.org Version 1.2016
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Fatigue - What Can We 
Recommend?

Three Important Points

• Good Nutrition

• Adequate Sleep

• Regular Exercise

*Important to rule out other causes; thyroid, 
adrenal dysfunction, narcotics, etc.



American Cancer Society Guidelines on Nutrition and Physical Activity for 
Cancer Survivors

Correct the Myth
that More Rest is Good



Pancreatic Exocrine Insufficiency

Symptoms can be disabling and impact nutrition: 
- bloating, excessive gas, abdominal pain, diarrhea – especially 
after meals

Symptoms may not be recognized as enzyme
Patients are frequently not treated or are under-dosed

Treat with oral Pancrealipase 
FDA has 3 approved products
Tolerated well
Instruct to take with first bite food
May be “financially toxic” and not affordable



GI Symptoms

Nausea/vomiting
Determine cause

• Disease

• Chemotherapy

• Delayed gastric emptying

• Gastric outlet obstruction

Antiemetics, pro-motility agents

IV Hydration

Anorexia/cachexia
• Nutrition consult at time of dx

• Appetite stimulants

• Exercise for muscle strengthening
https://www.nccn.org/patients/resources/life_with_cancer/managing_symptoms/fatigue.aspx. Accessed April 9, 2018.

Mustian KM et al. JAMA Oncol. 2017; 3:961-968.



Pain

• Location depends on tumor site (head vs tail)
• Best treatment is to decrease tumor 
• Narcotics: short and long acting
• NSAIDS
• Pain specialist
• Intrathecal pumps
• Celiac plexus block
• Palliative radiation or chemoradiation



Anxiety/Depression

Pancreatic cancer is believed to have one of the highest rates of concomitant 
depressive disorders¹

• Discuss mood often with patients and family

• Assess for suicide risk

• Referrals to psychology or psychiatry, social services

• Pastoral Care

• Complementary Therapies

– Yoga, Tai Chi, Massage, etc.

• Consider antidepressant meds

1. Akizuki N et al. Jpn J Clin Oncol. 2016;46:71-77.



Chemotherapy Induced Peripheral Neuropathy 
(CIPN)

• Despite 25+ years of study, CIPN remains essentially an 
untreatable toxicity of many chemotherapy agents

• Clearly affects quality of life and quantity of life by limiting 
effective treatments

• No well accepted evidence – based prevention 
interventions to date

• Interventions have been “borrowed” from the diabetic 
literature – not proven in CIPN; unknown if may interfere 
with chemotherapy effect

• New strategies for prevention and treatment are needed



CIPN Prevention Trial

A Pilot Randomized Feasibility Trial Comparing an Investigational Hand Therapy 
Intervention to a Traditional Occupational Therapy Intervention to Prevent 
Chemotherapy-Induced Peripheral Neuropathy of the Hands in Patients 
Receiving Albumin-Bound Paclitaxel plus Gemcitabine Containing Combination 
Chemotherapy

Principal Investigator: 
Gayle Jameson, MSN,ACNP-BC, AOCN

Medical Consultant:
Daniel Von Hoff, MD, FACP 

Sponsored by Celgene
Site: HonorHealth Research Institute

Scottsdale, AZ

Example of a non-pharmaceutical trial to address a common disabling treatment related problem



Research

Great need for clinical trials addressing symptom 
prevention and management

Goals – improve QOL for patient and family, 
decrease symptom burden

Hot Topics in cancer related symptom research1

- Pain: 164 studies 

- Fatigue: 80 studies

- Caregivers: 50 studies

- Neuropathy: 27 studies

- Cachexia – 20 studies
1https://clinicaltrials.gov, retrieved 4/30/18

https://clinicaltrials.gov/ct2/results?cond=cachexia+and+cancer


Let’s not forget the Family

• Involve family members only as requested by 
the patient

• Respect boundaries

• Caretaker support & counseling

• Involve specialists in supporting children



The way to fight this disease is through research

Pancreatic Cancer is Not
an Impossible Enemy

• Slide courtesy of Gayle Jameson and Raji Chandrasekaran

Slide courtesy of Daniel Von Hoff



Thank you


