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Distinguishing “self ” from 

“non-self ” 

 T cells trained in the thymus as a child 

 Millions of  variations of  T cell receptors tested 

 If  TCR binds to “self ” then T cell retrained or eliminated 

 Only 3% of  T cells survive this process 

 Remaining TCRs should only respond to “non-self ” 

 T cells roam the body waiting to recognise “non-self ” antigens 



Cancer and immune system 

Schreiber RD, Cancer Immunol Res 2005 



Immune Tolerance 

Topalian ASCO 2012 



Cervix cancer as a target for 

immunotherapy: HPV 



Doorbar, J Clin Virol 32:7-15, 2005 

Progression to Cancer is Accompanied by 

Deregulation of Viral Gene Expression 

CIN  1 CIN  2 CIN  3 

Common molecular events:   

•Viral genome integration into cellular DNA 

•Loss of E2 leads to increased E6/E7 expression 

•Loss of L1, L2 expression.  Therefore, current 

vaccine can’t clear pre-cancerous lesions. 



Mutation Burden 

Alexandrov Nature 2013 



Immune Tolerance 

Topalian ASCO 2012 



Passive Immunotherapy 

• Adoptive Cellular Transfer (ACT) 

 

• Pts have T cells capable of recognizing 
antigens expressed by tumours (e.g. 
TILs) 

 

• These cells can attack tumours ex vivo 

 

• Pull T cells out of the tumour, activate 
in vitro, reinfuse to patient 

 







Active Immunotherapy 

• Reverse immune tolerance in situ to promote 
recognition of endogenous tumour antigens 
and facilitate tumour rejection 

 

• More generic approach but can target multiple 
tumour antigens 

 

 



Active Immune Therapies 
• Interferon α  

– Benefit in adjuvant melanoma, mRCC 

 

• IL-2 (1998) 
– Durable CRs in a small subgroup (5-7%) 

– Toxicity +++ 

 

• Therapeutic vaccines: Disappointing in 
established cervix cancer 

 

• T cell modulators (2011+) 
– Ipilimumab 

– Anti PD-1/L1 

– Many many more….. 

aka “checkpoint inhibitors” 





Immune checkpoints 

Ribas NEJM 2012 



Ipilimumab 

 Antigen-presenting cells present 
antigens to T cells 

 Need additional signal to activate T 
cell – B7 on APC binds to CD28 on T 
cell to provide co-stimulation. 

 When this happens, CTLA-4 
expression by T cell is slowly induced.  
CTLA-4 binds better with B7  
inhibits the T cell. 

 CTLA-4 acts to turn off  activated T 
cells and damp down the immune 
response   

 Ipilimumab blocks CTLA-4  
increased activation of  T cells 



Ipilimumab in cervix cancer: 

Phase 1/2 

 42 patients with measurable disease progression and prior 
platinum exposure 

 4 cycles of  Ipilimumab (3-10mg/kg) every 21 days followed by 4 
maintenance cycles every 12 weeks 

 35 had prior RT and 21 had 2-3 prior regimens 

 “Manageable” toxicities: Grade 3 diarrhoea (x4) and grade 3 
colitis (x3) 

 No CRs but 3 partial responses 

 Median PFS was 2.5 months 

Lheureux L, ASCO annual meeting 2015 
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Immune checkpoints 

Ribas NEJM 2012 



T cell silencing 

by the tumour 
 PD-1 (programmed cell death 

-1) is another inhibitory 

receptor on the T cell surface. 

 PDL-1 is its primary ligand and 

is frequently expressed in the 

tumour microenvironment 

(including tumour cells and 

tumour-infiltrating 

macrophages) 

 When PD1 binds to PDL1, the 

activated T cell is switched off 

 Pembrolizumab and 

nivolumab are PD-1 inhibitors 
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Keir ME et al, Annu Rev Immunol 2008; Pardoll DM, Nat Rev Cancer 2012 

T cell silencing by tumour 



Nivolumab Phase 1 

Cancer N. RR 

melanoma 94 41% 

NSCLC 76 18% 

RCC 33 27% 

CRPC 17 0 

CRC 19 0 

N=296 

Toplalian NEJM 2012 



Defining Response: RECIST v1.1 vs irRC 

Category RECIST v1.11 irRC2 (immune-related response criteria) 

Measurement of 
tumor burden 

• Unidimensional  • Bidimensional 

Complete 
response (CR) 

• Disappearance of all target and non-target lesions 
• Nodes must regress to <10 mm short axis 
• No new lesions 
• Confirmation required 

Partial response 
(PR) 

• ≥30% decrease in tumor burden 
compared with baseline 

• Confirmation required 

• ≥50% decrease in tumor burden 
compared with baselinea 

• Confirmation required 

Progressive 
disease (PD) 

•  ≥20% + 5 mm absolute increase 
in tumor burden compared with 
nadir 

• Appearance of new lesions or 
progression of non target 

• ≥25% increase in tumor burden 
compared with baseline, nadir, or 
“reset” baselinea 

• New lesions added to tumor burden 
• Confirmation required 

Stable disease 
(SD) 

• Neither PR nor PD 

aIf an increase in tumor burden is observed at the first scheduled assessment, baseline is reset to the value observed at the first assessment. 

1. Eisenhauer EA et al. Eur J Cancer. 2009;45(2):228-247. 

2. Wolchok JD et al. Clin Cancer Res. 2009;15(23):7412-7420. 

Hodi ASCO 2014 



KEYNOTE-028 (NCT02054806): Phase 1b Multicohort Study of Pembrolizumab for PD-L1–positive Advanced Solid Tumors 

Presented By Jean-Sebastien Frenel at 2016 ASCO Annual Meeting 



Baseline Characteristics 

Presented By Jean-Sebastien Frenel at 2016 ASCO Annual Meeting 



Treatment-Related Adverse Events 

Presented By Jean-Sebastien Frenel at 2016 ASCO Annual Meeting 



Antitumor Activity<br />(RECIST v1.1, Investigator Review) 

Presented By Jean-Sebastien Frenel at 2016 ASCO Annual Meeting 



Treatment Exposure and Duration of Response in Responders (RECIST v1.1, Investigator Review) 

Presented By Jean-Sebastien Frenel at 2016 ASCO Annual Meeting 



Progression-Free Survival† and Overall Survival 

Presented By Jean-Sebastien Frenel at 2016 ASCO Annual Meeting 



How best to select patients? 

Whereas Nivolumab trial that didn’t select for PDL-1 was negative! 



PD-L1 expression and cervix 

cancer 

 Little published! 

 Marijne Heeren et al, Modern Pathology 2016 

 156 SCC and 49 adenocarcinoma plus 31 primary and paired 
metastatic tumour samples 

 54% of  SCC and 14% of  adenocarcinoma were >5% PDL1 positive 

 No significant difference between primary and metastatic samples 
but some became positive 

 Different staining patterns had different associations with survival 
times: diffuse, marginal, positive tumor infiltrating macrophages 



Diffuse staining bad in SCC but 

marginal staining good 

 

Positive TAMs bad in adeno 



Side effects of  checkpoint 

inhibitors 

 Ipilimumab causes a more general activation of  the immune 

system  higher rate of  side effects 

 20-30% pts will have severe side effects 

 PD-1 inhibitors more specific to the tumour 

microenvironment  better tolerated 

 10-15% will have severe side effects 

 Spectrum of  side effects similar 

 Autoimmune and inflammatory in nature 

 Treatment is early recognition and steroids (generally) 



Timing of  side effects 

Weber JCO 2012 30:2691 



Any autoimmune problem… 

 Autoimmune disease can affect any system 

 Broad spectrum of  potential side effects 

 Still learning 

 Autoimmune hepatitis, pneumonitis, type 1 diabetes, 

arthritis, uveitis, nephritis, Guillain-Barre, aseptic 

meningitis, red cell aplasia, neutropenia, thrombocytopenia, 

acquired haemophilia A. 

 Other side effects – fatigue, nausea, reduced appetite, fever 

 



Improving on the efficacy of  

single-agent PD-1 

 Combinations with other checkpoint inhibitors 

 Cmbinations with therapeutic vaccines 

 Combinations with radiotherapy 

 Combinations with cytotoxics 

 Working out who to treat! 

 Working out when to treat 



Improving on the efficacy of  

single-agent PD-1 

 Combinations with radiotherapy 

 Combinations with cytotoxics 

 Combinations with other checkpoint inhibitors 

 Combinations with therapeutics vaccines 




