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To exist, tumors must evolve 
mechanisms to locally disable 

and/or evade the immune system.

The goal of immunotherapy, then, is to 
restore the capacity of the immune system to 

recognize and reject cancer.
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Temodar:
CR:  2.5%
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SD:   18%
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Treg depletion is critical

But blockade is also important

Both Treg and
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Metastatic Melanoma

Non-Small Cell Lung Cancer
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Idea:  To expect benefit from αPD-1/αPD-L1 treatment, there must be PD-L1 expressed.



Note:  Absolute Lymphocyte Count (ALC) < 1000 predicts no response to Ipilimumab
but is also not predictive in the context of combination blockade of CTLA-4 and PD-1.



A major challenge in the field to understand 
the factors governing immunotherapy 

resistance.

With the exception of MSI-high cancers, Hodgkin’s 
lymphoma, and cutaneous melanoma, most patients 

still fail to respond to T cell checkpoint blockade.



Overall, most tumors are cold and checkpoint non-responsive.





After β-catenin, PTEN loss is next most
Associated with “cold” melanoma.



1) When successful, T cell 
checkpoint blockade frees 
the immune system from 
repression in the tumor 
eliciting durable 
regression of even 
widespread cancer.

2) Multiple 
mechanisms of 
immune 
suppression can 
repress T cells and 
prevent tumor 
regression even in 
the presence of 
checkpoint 
blocking 
antibodies.



A second challenge is to identify T cell

modulating antibodies with the capacity to 
expand the depth and frequency of 

immunotherapy responses.

PD-1 and CTLA-4 blockade potently impact T cell 
function, but no other modulators of T cell co-

stimulation have reached clinical approval.
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1. In an open label, dose escalation study, Urelumab (BMS) achieved monotherapy 
Recist PR in melanoma (10-15%) and SD > 6m in 17% of melanoma and 14% of 
RCC (2005).

2. During a Phase II follow-up trial in melanoma, multiple instances of Grade 4/5
liver toxicity led to an FDA hold (2009).

3. Urelumab “safety dosing” is below the threshold for efficacy (10x lower than best 
dose from Phase I).

1. Pfizer developed Utomilumab at a time when Urelumab was on FDA hold – their 
primary criteria was to find a 4-1BB agonist with minimal liver toxicty.

2. Utomilumab has an excellent safety profile but very low efficacy – no PR in 
melanoma; PR/CR as monotherapy only in Merkel Cell.

Urelumab : High efficacy, high toxicity (Superagonist)

Utomilumab : Very low efficacy, low toxicity (Fc dependent, ligand-blocking agonist)

Neither of these will be FDA approved as monotherapy and only 
Utomilumab is advancing in combinations.



Novartis
Compass
Alligator

Cytomx/BMS

Pieris (Ph. I)
Roche
Numab
Aptevo
Mabimmune
F-Star
…

Find a selective target epitope?

Servier



To exist, tumors must evolve 
mechanisms to locally disable and/or 

evade the immune system.

The goal of T cell checkpoint blockade is 
block the switches on T cells being engaged 
by the tumor to shut them down and in so 
doing to restore tumor-specific immunity.
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