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What is involved in translating a new lab 
concept into “first in man” clinical trials? 
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It took about 150 years to go from this first 
immunization to eradication of small pox worldwide!

I don’t remember signing 
An informed consent form! I wonder how I am 

going to make this a 
marketable product?

THE SCIENCE AND TECHNOLOGY NEEDED TO 
CATCH UP TO THE OBSERVATION!

Since then translational research got even 
more complicated!

What is involved in translating a new lab 
concept into “first in man” clinical trials? 
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Translational Research Pathway

Development of a Concept to test in Patients

Hypotheses
Based on prior data

Pre-clinical 
Experimentation

Data analyses
That lead to insights

Design of proof of 
principle  clinical 
trials testing the 
hypotheses
PHASE 1

Design of proof of 
efficacy and safety 
trials
PHASE 2

Patients

Design of 
Validation /Approval
Trials
PHASE 3

Key Points

• Many new drugs are targeted therapies (alter a 
specific biologic target)

• Testing new agents is facilitated by knowledge of a 
biomarker or surrogate marker of response 
associated with the targeted biologic pathway
 Biomarkers are needed to demonstrate target modulation

 Biomarkers are needed to optimize dosing and schedule

 Biomarkers are needed to identify subsets of patients who 
may benefit from the new agent 

• Early studies should be powered to address scientific 
markers of response rather than clinical response

Development Of A Pancreatic Cancer 
Treatment Vaccine At Johns Hopkins

Hypotheses
Based on 
new immune 
data

Pre-clinical 
Experimentation

Development,
Feasibility and 
Toxicity Studies

Design of proof of 
principle  clinical trial 
testing the 
hypotheses

Design of proof of 
efficacy and safety and 
antigen target validation
studies

Development and 
testing of a new 
antigen delivery 
vaccine platform

Development 
of a functional 
genomic 
approach to 
identify 
candidate 
biomarkers

1st Pancreatic 
cancer vaccine

Design of 
combinatorial 
vaccine clinical 
trials to overcome 
immune tolerance

Conduct 
Registration     
Trial
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Why Cancer Vaccines?

Immune System

Fight Infection

Natural Role

Fight Cancer

Exploit

Question:  

Why doesn’t the body naturally fight 
developing cancers?

Hypothesis:

Unlike infection, cancer cells grow slowly and 
undergo insidious changes, and are therefore 
not recognized as dangerous.  Rather, they 
are ignored by the immune system!
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Can we trick the body into 
recognizing tumors as 

dangerous?

CYCLOPHOSPHAMIDE

Gal 3

T cells are regulated by many signalsAntigen presenting cells must be engaged in the proper 
context to activate immunity against any antigen
– infectious or cancer

The type of T cell response depends on whether the 
positive or negative signals dominate!

Mouse model used to test hypothesis

 Established the rationale for a clinical trial

 Suggested a safe starting dose, dose escalation range, 
and parameters for monitoring bioactivity in the clinic

 Toxicology studies performed using standard operating 
procedures to comply with regulatory (FDA) expectations
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Translating new immunotherapies into 
patients requires developing the right 
series of human trials

• As a clinical researcher/biologist, the first question I 
have is what are the trial options?

• As a translational scientist my major goal is to 
understand whether this new agent will work in 
patients and by what mechanisms

• Besides scientific rationale, I have preclinical 
feasibility, scheduling, and toxicology data to help 
drive the design

Best Option:  Translational Clinical Trial

• A study that evaluates BOTH safety and 
bioactivity since this is a cancer targeted 
therapy that is likely to not reach a DLT

• Provide opportunity to obtain patient 
reagents for additional laboratory discovery 
studies and identifying more specific 
biomarkers of response

Used a 3x3 Phase I dose seeking design with additional 
patients enrolled on the most bioactive dose for 
correlative biomarker analyses

Development Of A Pancreatic Cancer 
Vaccine Program At Johns Hopkins

Hypotheses
Based on 
new immune 
data

Pre-clinical 
Experimentation

Development,
Feasibility and 
Toxicity Studies

Design of proof of 
principle  clinical trial 
testing the 
hypotheses

Design of proof of 
efficacy and safety and 
antigen target validation
studies

Development and 
testing of a new 
antigen delivery 
vaccine platform

Development 
of a functional 
genomic 
approach to 
identify novel 
antigens

1st Pancreatic 
cancer vaccine

Design of 
combinatorial 
vaccine clinical 
trials to overcome 
immune tolerance
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• Regulatory, Regulatory, Regulatory 
 Begins with an IND application
 Continuous updates to IND application
 Post-marketing surveillance

• Collaborator, Facilitator, Advisor
 Pre-IND meetings 
 Advice from beginning to approval
 Development of new regulatory “pathways” for new 

drugs, combinations, etc.

FDA plays an “interactive” role in translating laboratory 
concepts into the clinic and into “standard of care”! 

Clinical regulatory burden for a 
single “proof of principle” trial

Regulatory burden for cGMP production 
of one vaccine for single phase 1 study 
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Pancreas Cancer:  Epidemiology & 
Stage at Presentation

Estimated US incidence (2007)  ~ 37,170
Estimated US mortality (2007)    ~ 33,370

resectable
stage I and II
unresctable
stage III and IV

20-30% resectable

1-year survival all stages = 25-30%

5-year survival all stages =  4%

Few treatment options even for surgically resected patients.  Can perform 
early clinical trials in best patient population – minimal residual disease 
with best immune system.

Chemotherapy 
improves 
survival by a 
median of 10 
months in 
metastatic 
patients

Phase 1 Study Demonstrates Safety 
and Immune Activity

 Demonstrated safety and identified optimal dose

 DTH responses to autologous tumor (crude biomarker of 
response) associated with DFS

 Immunized lymphocytes used to screen SAGE library to 
identify pancreatic cancer specific antigens – more 
specific biomarkers

J Clin Oncol 19:145-156; 2001.
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Post Vaccination DTH Correlates 
with Disease-Free Survival

3 disease-free 
survivors provided 
reagents to 
identify new 
immune targets

Jaffee et al, J. Clin. Onc., 2001

Development Of A Pancreatic Cancer 
Vaccine Program At Johns Hopkins
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efficacy and safety and 
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Follow up single arm open label phase 2

 Estimate response rate and further assess toxicity

 Controversy over single vs control arm in phase 2

 Low rate (10%) of successful phase 3 following significant 
phase 2 study

 Identified new biomarker of response – Enhanced potency 
and T cell repertoire of mesothelin-specific CD8+ T cells

Ann Surg 11:1-8;2011

Tumor

APC

Normal 
Cell

Differential
Gene Analysis

Candidate Genes

Predict antigen
epitopes that will
bind to MHC I

CD8

IFN-gamma
ELISPOT Readout

T-2 cells

Functional Genomic Approach for Antigen Identification

Serial Analysis of 
Gene Expression

Ranking

No mutations

Biologically 
important

BIMAS

SYFPEITHI

Uncultured and enriched
CD8+ lymphocytes

Transfected with 
HLA alleles A3, 
A24

Mesothelin-specific T cell responses 
predict long-term disease free survival
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Thomas et al. Journal of Experimental Medicine, 2004, 200(3):297-306.
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Mesothelin is an immune target in patients

J Exp Med 200(3):297-306; 2004.

A Listeria Monocytogenes vaccine expressing 
mesothelin is safe and induces immunity

Clin Ca Res 18(3):858-868; 2011.
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GVAX

GM-CSF

Dendritic Cell

Antigen uptake 
& Activation

T Cell

Tumor antigens

ΔactA ΔinlB

GVAX Pancreas
Irradiated, whole‐cell tumor vaccine

LADD Listeria
Live‐attenuated Listeria monocytogenes

Tumor Cell 
Destruction

Two Vaccines May Be Better Than One!
PRIME/BOOST Study – 2 Synergistic 
Mechanisms
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Live-Attenuated Double Deleted 
(LADD) Listeria

Tilney and Portnoy, 1989

Immunogenicity

Immune Activation
• Dendritic cells targeted
• Extra- and intracellular 

host receptors engaged
• TLR 2,5,9 activation
• Antigens expressed 

intracellularly
• Induces IL-12 secretion

Pathogenicity

Safety
•Targeted infection to Antigen 
presenting cells
•No cell-to-cell propagation
•Shown to be safe in phase 
I/II studies – no shedding
•Exquisitely sensitive to 
penicillin





What makes Listeria different?

Preclinical Data Supporting GVAX as Prime
and Listeria as Boost Vaccine

Study Design:  Randomized Multicenter Phase II of GVAX
Prime and Listeria Boost versus GVAX alone

Low dose cyclophosphamide (Cy) given before each GVAX to deplete regulatory T cells 

Dung Le, et al. ASCO Abstract, 2013
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The Controversy over Phase 2 Studies

• The majority of drugs with a positive phase 2 result fail in phase 3

• Blamed on single arm rather than use of randomized controlled 
study

• Randomization in phase 2 usually not powered to compare the two 
arms

• Randomization does provide balance of patient demographics 
which is a benefit 

• Drugs failure likely multifactorial – includes lack of an adequate 
biomarker for optimizing administration, schedule, dose, etc.

Overall Survival Benefit of Prime/Boost Vaccine

Percent Change From Baseline in the CA19.9 Biomarker
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Where are we now?
• Aduro Biotech licensed IP from JHU

• Conducting multicenter randomized phase 2b while 
adapting vaccine for phase 3 

• Phase 2 data was significant enough for FDA to 
grant accelerated approval status – phase 2b can 
therefore lead to provisional approval for therapy

• Preclinical studies suggest combining vaccine with T 
cell modulating agents that block T cell inhibitory 
signals will improve vaccine therapy

• Phase 2 studies underway testing combinations
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