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Objec1ves	  

•  Mechanism	  of	  ac1on	  
•  Early	  clinical	  experience	  and	  the	  discovery	  of	  
immune	  related	  adverse	  events	  

•  FDA-‐approved	  checkpoint	  modulators	  
–  Ipilimumab	  
– Nivolumab	  

– Pembrolizumab	  

•  Experimental	  checkpoint	  modulators	  



Oncology	  



Cancer	  Immunotherapy	  

1.  Nonspecific	  s1mula1on	  of	  immune	  reac1ons	  

a)  S1mulate	  effector	  cells	  
b)	  	  Inhibit	  regulatory	  factors	  	  

(checkpoint	  blockade)	  

2.  Ac1ve	  immuniza1on	  to	  enhance	  an1-‐tumor	  
reac1ons	  (cancer	  vaccines)	  

3.  Passively	  transfer	  ac1vated	  immune	  cells	  with	  an1-‐
tumor	  ac1vity	  (adop1ve	  immunotherapy)	  



T	  cell	  ac1va1on	  
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T	  cell	  ac1va1on	  



The	  role	  of	  Signal	  2	  checkpoints	  

•  Immune	  checkpoints	  promote	  self-‐tolerance	  
–  Ini1al	  response	  to	  an1gen	  occurs	  primarily	  in	  
secondary	  lymphoid	  organs	  	  (lymph	  nodes,	  tonsils,	  
spleen,	  Peyer’s	  patches,	  mucosa	  associated	  lymphoid	  
1ssue)	  

•  Immune	  checkpoints	  limit	  “collateral	  damage”	  
–  Effector	  recogni1on	  in	  peripheral	  1ssue/tumor	  

•  For	  cancer	  immunotherapy,	  two	  opportuni1es	  to	  
break	  tolerance	  to	  self-‐an1gen	  



CTLA-‐4	  



PD-‐1	  



PD-‐1/PD-‐L1	  



Checkpoint	  blockade	  



Checkpoint	  Blockade	  
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Ipilimumab	  



Nivolumab	  



Nivolumab	  for	  melanoma	  
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Pembrolizumab	  for	  melanoma	  
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Pembrolizumab	  for	  melanoma	  
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Nivolumab/Ipilimumab	  



Nivolumab/Ipilmumab	  



Nivolumab/Ipilimumab	  



Melanoma	  



Highly	  mutated	  tumors	  

•  Non-‐small	  cell	  lung	  cancer	  
•  ~158,040	  deaths/year	  in	  

US	  
•  Regional	  disease	  

16%	  5	  yr	  survival	  
•  Metasta1c	  disease	  

2%	  5	  yr	  survival	  
•  Correla1on	  between	  

smoking	  and	  #	  muta1ons	  

•  Tumors	  with	  mismatch	  
repair	  (MMR)	  deficiency	  
–  Lynch	  syndrome	  (germline	  

muta1on)	  
–  Sporadic	  muta1on	  

–  MSH2,	  MLH1,	  MSH6,	  PMS2	  

•  Bladder	  cancer	  
–  16,000	  deaths/year	  in	  US	  
–  Highly	  lethal	  once	  

metasta1c	  



Nivolumab	  for	  NSCLC	  
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Pembrolizumab	  for	  NSCLC	  



MMR-‐deficient	  cancer	  



Tumor-‐stromal	  interface	  



Utothelial	  Cancer	  



Tremelimumab	  



Pembrolizumab	  in	  Breast	  Cancer	  

•  Part	  of	  KEYNOTE	  012	  
•  Triple	  Nega1ve	  BC	  
•  PD-‐L1	  (+)	  on	  IHC	  	  
(65/111,	  59%)	  

•  10mg/kg	  q2w	  
•  32	  pa1ents	  (27	  evaluable)	  
•  OR	  18.5%,	  CR	  3.7%	  (1	  pt)	  
•  Grade	  ≥	  3	  AE	  9.4%	  

•  TNBC	  
•  PD-‐L1	  (+)	  on	  IHC	  
(20/105,	  19%)	  



Pembrolizumab	  in	  Gastric	  Cancer	  

•  Part	  of	  KEYNOTE-‐012	  
•  Required	  ≥	  1%	  PD-‐L1	  
staining	  (65/162,	  40%)	  

•  10	  mg/kg	  q2w	  
•  39	  pa1ents	  
•  OR	  22%	  
•  Grade	  ≥	  3	  AE	  10%	  



Head	  and	  neck	  SCC	  



Checkpoint	  pipeline	  



Melanoma	  



Urothelial	  bladder	  cancer	  



Blocking	  the	  PD=1	  pathway	  
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