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Clinical challenge:
High and growing number of deaths from pancreatic cancer

AACR Cancer Progress Report 2012 Pancreatic Cancer Action Network Report 2012



• Desmoplastic stroma and immune suppression is a pharmacological 
and biological barrier

• Inflammation drives oncogenesis, progression, and metastasis

• Novel genetically engineered mouse models provide a robust 
scientific foothold for discovery and translation

KPC mouse 
Bayne et al, Cancer Cell, 2012

KPC-Y mouse
Rhim et al, Cell, 2012

Biological challenge:
Hostile microenvironment in pancreatic cancer
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Next generation genetic sequencing of pancreatic cancer 

April 1, 2013



Personalized diagnostics for pancreatic cancer

At Penn Medicine, Robert Daber (left) 

and David B. Roth check for flaws in a 

flow cells, which hold tumor DNA

Philadelphia Inquirer, Aug 9, 2013
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discovery

Quality, outcomes, 
screening in general 

population

Personalized care in pancreatic cancer
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on pancreatic cancer
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What we know about pancreatic cancer



Massive increase in the depth and breadth of research 
activity in pancreatic cancer 

1970 1985 1995 2001 2003 2005 2007 2009 2011 2012
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Publications on 
breast cancer 
in 2012: 13,925
in 2002: 5,090



We are here



• Chemotherapy combinations

• Kras, the oncogene

• Immunology and immune therapies

• Stroma

• Autophagy

Recent research findings for today’s discussion



• Two new combinations of drugs for patients with metastatic disease
– FOLFIRINOX (Conway et al, New England Journal of Medicine, 2011)

– Gemcitabine/Abraxane (Von Hoff et al, ASCO, 2013)

• Rates of major tumor regression to initial therapy have gone from 
<5% to 25%-30%, with an improvement in patient survival

– But still not a ‘cure’

• Implications and next steps
– It’s not just gemcitabine alone anymore

– Provides a better initial approach to stabilize our patients so additional therapies 

can be added

– We also need to test these new therapies in patients after surgery 

Redesigned chemotherapy for pancreatic cancer



• Randomized phase II study of ruxolitinib/capecitabine vs 
capecitabine alone for patients with recurrent metastatic pancreatic 
cancer

– Interim analysis announced August 21, 2013

• Six-month survival of patients marked improved in combination arm
– No major toxicity issue reported

• Ruxolitinib is a “JAK1/JAK2 inhibitor”, already FDA-approved for a 
blood disorder (MF)

Ruxolitinib and chemotherapy for pancreatic cancer



• More than 95% of all 
patients with pancreatic 
ductal adenocarcinoma 
have mutations in Kras in 
the tumor 

• There are cooperating 
mutations but no other 
common ‘driver’ 
mutations

Mutant Kras oncogene

Pasca di Magliano and Logsdon, Gastroenterology, 2013

Biakin et al, Nature, 2012



Pasca di Magliano and Logsdon, Gastroenterology, 2013

See also, 

Collins et al, J Clin Invest, 2011

Ying et al, Cell, 2012

Tumor growth depends on mutant Kras ‘oncogene’



Commisso et al, Nature, 2013

Mutant Kras also drives tumor cell ‘appetite’

Kras
mutation

Specialized 
uptake 

of albumin

Altered amino 
acid metabolism

Tumor 
growth



http://deainfo.nci.nih.gov/advisory/ncab
/165_0613/McCormick.pdf

‘Project Ras’



• “The Future in Now” (AACR meeting, 2012)

• “A development as exciting as The Beatles were to music” 
(AACR Special Conference on Pancreatic Cancer, 2012)

Immune therapy for cancer

Bayne and Vonderheide, Curr Opin Immunol, 2013



Engineered T cell therapy for cancer

1. Remove the immune cells 
from blood 

2. Engineer killer lymphocytes 
in our clinical laboratory

3. Prepare cells 
for re-infusion 

4. Give patient engineered T cells

+ chemotherapy

Porter et al, NEJM, 2011





CD40 antibody as immune therapy 
for pancreatic cancer

Beatty GL et al, Science, 2011

Tumor regressions after 

agonist CD40 mAb in 

laboratory experiments

Major and durable tumor 

regressions in metastatic 

patients receiving CD40 

mAb and gemcitabine
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CD40 antibody as immune therapy 
for pancreatic cancer

CD40

immune

activation

Beatty et al, Science, 2011

Before treatment After treatment





The challenge and opportunity of stroma

Olive et al, Science, 2009

Provenzano et al, Cancer Cell, 2012

Jacobetz et al, Gut, 2013

Chemotherapy cannot penetrate

the surrounding stroma

Dense stroma surrounding 

pancreatic cancer After treatment with hyaluronidase

Chemotherapy can now penetrate

and cause tumor regression



The challenge and opportunity of autophagy

Autophagy is a ‘rope-a-
dope’ mechanism for 
pancreatic cancer to go 
into hiding

Mediates resistance to 

chemotherapy and 

radiation therapy

Hydroxychloroquine 

inhibits autophagy and 

enhances effect of 

chemotherapy

Clinical trials underway 

with gemcitabine/abraxane
NCT01506973

Better inhibitors being 

designed
Yang et al, Genes Dev, 2011

McAfee et al, Proc Natl Acad Sciences, 2012

Selvakumaran et al, Clin Can Res, 2013



Pancreatic cancer can hide but it cannot run

Joe Louis on the 1946 Heavyweight match with Billy Conn:

“He can run, but he can't hide." 



Pancreatic cancer can hide but it cannot run



Research in clinical trials are critical

Hoos et al, J Clin Oncology, 2013



Pancreatic cancer is a clinical EMERGENCY



Conclusions

• Research efforts in pancreatic cancer 
are accelerating 

• New discoveries are driving novel 
therapies, and new means of early 
detection

– “Inhibit Kras”

– “Arm the immune system”

– “Destroy the stroma”

• Clinical trials are critical



Information

To make an appoint at Penn: 

1-800-789-PENN

Clinical trial information: 

www.oncolink.org

Pancreatic Cancer Action Network:

www.pancan.org

Patient and Liaison Services (PALS) program 

Mon-Fri 7a.m.-5p.m. Pacific Time, Toll Free 877-272-6226; pals@pancan.org


