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The 2 crucial questions 

Which reagent? Which perspective? 
How to evaluate the patient? 

Different types of immunotherapy, a variety of reagents 
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The POINT group 
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The brothers flew the plane for 12 seconds and 
covered 120 feet! 
Date 17 Dec 1903  



Principals of antitumor immune response 

A half scale model of Gustave Whitehead's Airplane #21, 
which the Bridgeport Herald reported flew at Tunxis Hill 
in Fairfield on August 14, 1901, two years before the 
Wright brothers famous Kitty Hawk flight, hangs in the 
lobby of the Discovery Museum in Fairfield  
  



CONTROLLED FLIGHT 

Propulsion     

Lift/wings    

Balanced center of gravity and weight  
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Prerequisites for immune function 
in the context of cancer 



List of Antigens   &   Adjuvants  
 SHARED ANTIGENS 

• Cancer-testis: BAGE,GAGE,MAGE,NY-
ESO-1 

• Differentiation antigens: CEA, gp100, 
Melan-A, PSA, tyrosinase 

• Overexpressed antigens: HER2, 
hTERT, p53, survivin 

 UNIQUE ANTIGENS 

• Oncogene associated antigens: b-
catenin, HSP70-2/m, KRAS 

 SHARED ANTIGENS WITH UNIQUE 

MUTATIONS 

• Glycans: GM2, MUC1 

 

• Cytokines/endogenous 

immunomodulators GM-CSF, IL12 

• Microbes and microbial 

derivatives BCG,CpG,Detox,MPL,poly I:C 

• Mineral salts  Alum 

• Oil emulsions or surfactants AS02, 

MF50, MontanideTM, ISA-51, QS-21, 
• Particulates  AS04, polylactide co-

glycolide, virosomes 

• Viral vectors Adenovirus, vaccinia, 
fowlpox 
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Propulsion may be equated with 
antigens which represent the 

fuel to tumor vaccination 
 

ANTIGENS AND ADJUVANTS 
IN PHASE III CLINICAL TRIALS 

What has been achieved? 
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•    EARLY DAYS:  MANY FAILED PHASE III TRIALS  
  ABANDONED AT INTERIM ANALYSIS  

WHICH INFORMATION COULD BE GAINED? 

 

By clinical trial standards: Not valid to go forward 
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CONCLUSION ON « PROPULSION »  
ANTIGENS AND ADJUVANTS 

IN PHASE III CLINICAL TRIALS: mostly NS 
but some highlights 

Combination therapy 

Early stage cancers 

Endpoint: OS rather than PFS 

Dendritic cells developed outside of the tumor 
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Prerequisites for immune function 
in the context of cancer 



Dendritic cell maturation in vitro / in vivo 

1°    IL4 and GM-CSF 
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2°  
+ LPS 

Salamero lab - J Cell Sci 2000 

Ex: PROVENGE 

2°  
+ CSF1 

red: early endosomes 
green HLA class 2 



Tumor Associated MACROPHAGES 

ARE DISTINCT FROM 

Mammary Tissue MACROPHAGES 
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Mammary tissue 
macrophages and 
TAMs are distinct 

 

As the tumor size increases, from 
65mm3 to 300mm3 

the amount of Tumor Associated 
Macrophages  increases  

while mammary tissue 
macrophages are lost 
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TAMs 



IF YOU DEPLETE  T A M (BUT NOT MTM) 

YOU RESTORE  TIL   RESPONSES 

AND  

SUPPRESS TUMOR GROWTH 
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TO BECOME and REMAIN AIRBORNE  

–Avoidance of heavy crosswinds  

–Through in vitro expansion  

of DCs and TILs in the laboratory 

Principals of antitumor immune response 



Past achievements in avoiding 
crosswinds  

• In vitro Dendritic cell expansion 
– Sipuleucel T (PROVENGER – DENDREON) 

• FDA approved autologous dendritic cell vaccine 

• designed to target the prostate PAP antigen 

– To treat minimally symptomatic/asymptomatic metastatic Prostate Cancer 

– Needs minimum treshold value of CD54 expression a marker of DC activation 

• Many ongoing trials based on in vitro DC cell expansion 
– Prostate 

– Ovary 

– Etc.. 
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Prerequisites for immune function 
in the context of cancer 



T cell expansion in vitro: solid tumors 

• In vitro autologous T cell 
expansion and reinfusion 

Adoptive T cell therapy with 
expanded cultures of tumour 
infiltrating lymphocytes 

 Remarkable clinical 
responses in melanoma 
Dudley JCO 2008 (n=93) 

 RR 50-70% (if assoc chemo 
+ TBI) 

  Selected patients 

 

• In vitro T cell receptor 
preparation and reinfusion 

Adoptive T cell therapy with 
autologous engineered T cells 
transduced with an anti-
MAGE-A3 TCR. Morgan, J 
Immunother 2013 

 Substantial regression in 
5/9 pts.  

 Neurotoxicity in 3/9  

 Selected patients 
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CONCLUSION ON  
IN VITRO EXPANSION  

of DC & T cells 

FDA approval of DENDREONR   

DC & T cell expansion are powerful tools 

Patient selection 

Presently expensive to manufacture 
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CONTROLLED FLIGHT 

Propulsion     

Lift/wings    

Balanced center of gravity and weight  
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ACHIEVEMENTS ON 
CHECKPOINT MODULATION  

 

In the normal immune function   
Activity is counterbalanced by negative regulators  such as  CTLA4 

 
CTLA4:   role is to shut down excessive  immune activation to avoid auto immunity 
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Prerequisites for immune function 
in the context of cancer 



Prolongation of T cell lytic activity 

Modify check points 

  

 Stimulation of  

activating  Rcptrs 

 Blockage of  

Inhibitory 

receptors/ligands 

     PD-L1 , PD-1, CTLA4,  

 

     Prevent/decrease  

      T-regulatory cells 

 

 Active standard therapy 

⁻ Chemotherapy, 

⁻ Hormonetherap 

⁻ Radiotherapy 

⁻ Targeted therapy 
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Decrease myeloïd        

suppressor activity 

 

DC maturation in vivo 

– Block TAM 

– Block CSF1/CSF1 R  

 

 
 

 
 



To remain airborne:  

 balance and centre of gravity 
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Weighting Model for  a Horsa glider 
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“APPROXIMATELY 1/4 TO 1/5  PATIENTS TREATED WITH ANTI–PD-1 
ANTIBODY HAD OBJECTIVE RESPONSES WITH DURABILITY 
 
IN HEAVILY PRETREATED PATIENTS WITH DIVERSE TUMOR TYPES” 
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Tolerance of PD1/PDL blocade  

296 patients treated up to early 2012:   No MTD! 

 

Drug-related adverse events consistent with immune-related causes  

Grade 3 or 4:     14% of patients 

3 deaths (pulmonary toxicity) 
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From: Mellman, I, Coukos G, Dranoff G Nature 2011 
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N Engl J Med 2006;355:1018-28. 



Finally: patient selection  
for checkpoint blocade treatment? 
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CONCLUSION ON  
CHECKPOINT MODIFYERS  

IN CLINICAL TRIALS 

VERY HIGH clinical interest 

Ease of administration: off the shelf 

Tolerance appears acceptable: immune related AE 

Not clear whether PDL1 expression is a useful 
biomarker for patient selection 
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2nd  crucial question 

How to track immune set up in the patient? 

 
Website: http://www.raids-fp7.eu/ 



FAVORABLE CELL  PHENOTYPE  
TIL AND MYELOID CELLS AT TUMOR SITE 

 Effective DC  

 ‘M1 type’  

 

 High CD8/Treg ratio 
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TG 4010 

Mrs H. patient 207    

 Individual patient success story  



VARIATIONS IN CIRCULATING CD4+ T CELLS 
AND CSF1 SERUM LEVELS IN 10 PATIENTS 

• Pattern: CD4 high – CSF1 low • Pattern: CD4 low – CSF1 high 

 

2 Partial Responses;  
1 patient (207) alive and well  at +15 years 

Rapid progressors 



VARIATIONS IN CIRCULATING CD4+ T CELLS AND 
INCREASE IN ANTITHYROÏD ANTIBODIES 
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PATIENT 207 
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Maximal  
diameter  
at surgery 
Feb 2000 

9 

20 

5* 
*Histologically  

No tumor 

Maximal response  
August 1999  

TUMOR MEASUREMENTS OVER THE COURSE OF 1 YEAR 

PATIENT 207 



In vitro studies on DC and 
macrophage 
differentiation 

 

 

 

CSF1 is a key macrophage 
differentiation marker and 
abundant in tumors 

 

 

The assessment of levels 
in the tumor micro 
environment and in the 
circulation may give 
valuable  information on 
how the tumor 
microenvironment is 
geared 
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Future perspectives 
 : expanding and folding wings at leisure 



THE END 

My co speakers will now take you through important aspects of  

 

   immune evasion  

 how therapeutic  immunomodulation can restore 

 antitumor immunity 
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The Tyrannos  
gets ready for take-off 

Future plane: Hoverbike 
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! 

COMBI ! 

COMBI ! 

DC 




