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Objectives

• Review current understanding of the 
mechanism of action for anti-PD-1 therapy  

• Have an appreciation for the types of adverse 
events associated with nivolumab (anti-PD-1) 

• Review what might be done to improve 
response rates in patients with NSCLC.
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Overall Survival: 1% PD-L1 Expression

Controversy: PD -L1 Expression



Controversy: PD -L1 Expression



Problems:

Different methods 
used to detect 
PD-L1

Patients without 
detectable PD-L1 
Can still respond

Controversy: PD -L1 Expression
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What did they “look” at?
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Chen and Mellman

What else can we “look” at?
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Melanoma section showing PD-L1+ 
macrophages surrounding PD-L1- tumor cells









Most Important Question in 

Immuno-Oncology Today?



Most Important Question in 

Immuno-Oncology Today?

Why do people 

not respond 

to immunotherapy?



Alexandrov L et al. Nature  2013
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Immune Resp +

Immune Resp -

Hypothesis
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Respond to 
checkpoint 
blockade? 

Hypothesis



Hypothesis: PD-1 
Blockade works in 
patients with a “pre-
existing” immune 
response against their 
tumor.  
This data supports 
hypothesis..



BIG QUESTION:

What will Prime Anti-Cancer Immunity

• Will combination immunotherapies?
- Standard therapies (chemo/rads)
- Std. vaccines + Costim (OX40, 4-

1BB)
- Ab – Ab combinations 

(Tim3, OX40, LAG-3, VISTA …)
• “Re-direct” immune cells - Chimeric Antigen 
Receptor (CAR) T cells, DARTs, Bi-specific Abs. 

Big Question?



Anti-CTLA-4 alone

Vaccine + 
Anti-CTLA-4



NSCLC Vaccines can induce CR (RARE) 
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Vogelstein B, Science 339:1546, 2013 

Hypothesis:

Effective 
treatment of 
metastatic  
cancer will 
require an 
immune 
response to 
many 
antigens

Hypothesis: Cancer Heterogeneity Mandates 
Requirement for Broad Immunity
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Characterization of DPV -001:
A Cancer Autphagosome Vaccine



Proposed Model for DPV -001
Cross -Presentation

DPV-001: APC-Targeted delivery of a stable double 
membrane vesicle containing more than 100 
putative cancer antigens overexpressed by NSCLC, 
DAMPs and agonists for TLR 2, 3, 4, 7 and 9
NCT01909752 /  NCT02234921

Proposed Model for DPV -001
Cross -Presentation
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NSCLC metastasis post DPV-001 vaccination: 
Tumor cells are strong PD-L1+ and infiltrated by T cells 



Phase I/II Combination: 2 nd line
Metastatic Squamous NSCLC
DPV-001 + anti-PD -1  vs   anti-PD -1 alone
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aPD-1
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270 – 300 patients
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Antibiotics reduce effect of Oxaliplatin
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