
Combination opportunities
 

in 
immunotherapy

 
with

 immunostimulatory mAb.

?



SYNERGY 
syn-ergos, συνεργός, meaning 

'working together'.

http://en.wiktionary.org/wiki/%CF%83%CF%85%CE%BD%CE%B5%CF%81%CE%B3%CF%8C%CF%82


Surfing the
 

web
 

for
 

an
 

intuitive
 

example
 

of
 

synergy…
See

 
what

 
it

 
came

 
out first!



Dose

Response

1.

 

Different

 

mechanism 
of action.

2. Cooperative effect



What
 

is
 

an
 

immunostiulatory
 monoclonal antibody?

+ -Receptor agonist Receptor antagonist

CD137
CD40
OX40
GITR
CD27

CTLA-4
PD1
B7-H1
BTLA
TGF-β
IL-10



The master switch 
if you please?



surface
expression

TCR avidity

 

for
Tumor antigen

Tumor
antigen

Anti-CD137
or

Anti-CTLA-4

Selective advantage 
for the TCR-fittest CTL clones

REASONS TO PLAY WITH INDUCIBLE TARGETS

1.Less toxicity(remember about 
the supra-agonist anti-CD28 mAb)

2. More specificity and avidity



-CD137

-OX40 -CTLA-4

-CD40

Radiotherapy

Chemotherapy

Vaccination

T-reg Depletion/
inactivation

Adoptive T-cell
immunotherapy

–Clinical Standard
–Clinical Trials
–Preclinical Studies

-PD1

Melero I. et al Nat rev cancer (2007)



Desideratum

Enforced

 

costimulation
CD40, CD137. OX40, GITR



COMBINATION WITH STANDARD 
TREATMENTS (chemotherapy)

•
 

Will happen anyway
•

 
Maybe not the most efficacious 
combinations

•
 

Interesting points of synergy:

Immnogenic cell 
death

Lymphopenia

Nice surprises





Combinations with VACCINES







Combinations with vaccines

•
 

Dependent on the type of vaccines.
•

 
Optimal timing for  immunization and 
immunostimulation.

•
 

Commercially difficult to find a partner.
•

 
Especially important in the minimal 
residual disease setting.



….What about turning one/some of 
the existing tumor lessions into a 

vaccine?

1.
 

Chemotherapy-induced immunogenic cell death.

2.
 

Intratumoral injections of TLR agonists or cytokines
While causing some tissue destruction:

CpG, Poly I:C, Imiquimod, IL-12, IFNα, GM-CSF…

Follow research by Lawrence Zitvogel,  Ron Levy…



COMBINATIONS AMONG 
IMMUNOSTIMULATORY MAB



Trail-like induced tumor cell apoptosis+ DC maturation+ Tcell costimulation



Furthermore…









COMBINATIONS AMONG 
IMMUNOSTIMULATORY MABS

•
 

Non-overlapping mechanism of action.
•

 
Non-overlapping mechanism of toxicity.

•
 

Driven by immune correlates and biomarkers. 
PRE-POST TUMOR BIOPSIES.
•

 
Business reasons weigh a lot but should follow 
good scientific reasons

•
 

Dose optimization
•

 
(and let us be very empirical)

Dose

Response
Or
Toxicity



Do something on Treg and MDSC



Anti-CTLA-4 is not a good anti-Treg 
treatment.

•
 

CTLA-4 is brightly expressed on Treg cells
•

 
Selective genetic defficiency of CTLA-4 in 
FOXP-3 cells leads to autoimmunity

•
 

Paradoxically, selective CTLA-4 blockade 
on Treg with mAb has a modest effect.

•
 

Patients under ipilimumab or 
tremelimumab treatment have largely 
normal Treg numbers and function.







We have neglected lymphocyte 
traffic to tumors

Enforced

 

costimulation
CD40, CD137. OX40, GITR



Immunotherapy (2009)



Dr.Melero can you predict the 
future a little bit?

Disclaimer:
1)

 

Almost all I have to predict the future with are mice.
2)

 

I am glad to inform you that mice are similar,
but not identical to humans.

Standard treatment

And

Local intervention to 
enhance 
immunogenicity in 
some tumor lesions

Or

A vaccine in minimal 
residual disease status

Do something to Treg

+

Check point
blockade:

-CTLA-4
-PD1
-B7-H1

+
Enforced
costimulation:

-CD137
-OX40
-GITR
-CD40

The sequence of these treatments?:
-concomitant
-Sequential

……to be empirically learnt



My lord, some used to say so, but it must be 
done.
Let me talk to friends in
Pharma industry, Regulatory agencies,
and funding agencies at ISBTC and 
let us see what happens…

Sancho, my friend: is it a Quixotean
task to COMBINE THESE 
IMMUNOTHERAPIES?



Carlos Alfaro
Natalia Suarez
Lorena Erro
Sarai Solano
Izaskun Gabari

José

 

L Pérez Gracia
Bruno Sangro
Jorge Quiroga
Alfonso Gúrpide
Javier Rodriguez
Jesús García-Foncillas
Maurizio Bendandi
Alberto Benito
Ivan Peñuelas 

Sandra Hervas
Juan Dubrot
Asis Palazon
Oihana Murillo
Arantza Azpilikueta
Uxua Mancheño
Eneko Elizalde
Elena Ciordia

Digna-Biotech
Bristol Myers Squibb
Pfizer
Roche Lieping

 

Chen
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