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Cancer Immunotherapy in the news



The tumour microenvironment: a core feature of cancer

Hallmarks of Cancer: The Next Generation Douglas Hanahan, Robert A. Weinberg. Cell 
Vol 144, Issue 5, p646–674, 4 March 2011



Tumour

“Removing the brakes” on the anti-cancer immune response 
– checkpoint blockade

Unleash 
“pacified” T cells

Why do only some patients/tumours respond ?

Patients with metastatic cancers 

Responses long-lasting in some
patients

Effects in range of tumours 



The potential for cure

Chemotherapy vs standard treatment Immunotherapy : durable responses in some patients 

Melanoma, anti-CTLA-4
Melanoma, anti-CTLA-4 +/- anti-PD-1

Anti-CTLA-4
Control

NSCLC  Meta-analysis, JCO, 2008



Checkpoints regulate T cell antigen recognition

• CTLA-4/CD80/86 
and PD1/PDL1/L2 
have emerged as 
important 
checkpoint controls



Why have we evolved checkpoint controls ?

• Inhibitory checkpoints are critical to dampen down T cell responses

• ctla-4 gene KO results in massive autoimmunity and death at young age 

• Mutations and/or polymorphisms in the CTLA-4  gene have been associated 
with a wide range of autoimmune diseases, including insulin-
dependent diabetes , celiac disease, systemic lupus erythematosus, multiple 
sclerosis , primary biliary cirrhosis and other autoimmune diseases.

• pd-1 gene KO live for > 1 year before presenting SLE-like symptoms

• Implications : will blocking these checkpoints be safe in humans ?



Checkpoint blockade – CTLA-4



Checkpoint blockade – PD1/PDL1

• T cell activation by DCs
• PD1 pathway blockade shifts 

balance of signals delivered by the 
DC from suppressive to activating 

• Antigen-specific T cell effector 
function

• In the tumour microenvironment, 
tumour-specific T cells potentially 
recognise tumour cells but can 
then be inactivated by expression 
of PD-L1 or PD-L2 on the tumour 
cell >>>>tolerance/anergy

• Blockade rescues T cell function in 
the periphery, leading to full 
effector function and tumour 
killing



Checkpoint blockade of PD-1 in NSCLC 

N Engl J Med 2015;372:2018-28.



(L) MRI lung scan, 51 year old patient, active tumour
progression despite chemo (red arrows =
metastases).

(R) < 3 months of anti-PD1 treatment > excellent
response, metastases massively reduced.

Checkpoint blockade of anti-PD-1 in NSCLC 

• Large, international, Phase I, Keynote 001 trial 
• Advanced NSCLC, either untreated or treated
• Assessed PD-L1 expression as potential predictive biomarker 

• Results: 
- tolerable side effect profile 
- durable responses in some patients

Cf Ipiliumumab (anti-CTLA-4 in melanoma:up to 
1/3rd of patients “immune-related serious adverse 
effects” or irSAEs, up to grade 3 or 4; ranging from  
dermatitis to chronic/acute hepatitis



Blockade of PD-1 in NSCLC: PDL1 as a potential biomarker   

Predictive correlates of response to the anti-PD-L1 antibody MPDL3280A in cancer patients
Roy S. Herbst, et al. Nature 515, November 2014
Clinical and correlative biomarker results from a phase 1 clinical trial in patients with different solid 
tumours are presented; the findings indicate that PD-L1 expression on tumour-infiltrating immune cells is 
associated with clinical response to MPDL3280A (anti-PD-L1).

PD-1 blockade induces responses by inhibiting adaptive immune resistance
Paul C. Tumeh, et al. Nature 515, November 2014
The dynamics of T-cell responses are investigated in tumour tissue from patients with advanced melanoma 
who were treated with a PD-1-blocking monoclonal antibody, revealing that clinical efficacy of the 
treatment correlates with increased frequencies of pre-existing CD8+ T cells and PD-1 and PD-L1 
expression.

http://www.nature.com/nature/journal/v515/n7528/full/nature14011.html
http://www.nature.com/nature/journal/v515/n7528/full/nature13954.html


Checkpoint blockade: unleashing responses to 
mutated tumour antigens

Predicting immunogenic tumour mutations by combining mass spectrometry and exome
sequencing
Mahesh Yadav et al. Nature 515, November 2014
A combination of genome-wide exome and transcriptome analysis, mass spectrometry and 
computational structural modelling are used here to identify immunogenic neo-antigens in two 
mouse tumour cancer cell lines; mice vaccinated with predicted immunogenic peptides yielded 
therapeutically useful cytotoxic T-lymphocyte responses.

Checkpoint blockade cancer immunotherapy targets tumour-specific mutant antigens
Matthew M. Gubin et al. Nature 515, November 2014
A carcinogen-induced mouse tumour model is used here to show that mutant tumour-specific 
antigens are targets for CD8+ T-cell responses, mediating tumour regression after checkpoint blockade 
immunotherapy, and that these antigens can be used effectively in therapeutic vaccines; this advance 
potentially opens the door to personalized cancer vaccines.

• Intracellular proteins > class I MHC pathway
• Presentation of “mutated self”

http://www.nature.com/nature/journal/v515/n7528/full/nature14001.html
http://www.nature.com/nature/journal/v515/n7528/full/nature13988.html


Understanding the immunogenetics of tumours

• Mutational burden in human tumours varies

• Does tumour immunogenicity relate  to mutational burden ?

• The prevalence of somatic 
mutations across human cancer 
types.

• Signature of mutational processes 
in human cancer; Alexandrov et 
al, Nature 500, 415-21, (2013)



Anti-PD-1 unleashes responses to mutations in NSCLC

Science Vol 348, pp 124-8 (2015)



















NOVEL ASPECTS

 Immune-related response criteria
 Endpoints
 The immune-related toxicities

All differ considerably 
from conventional 
cytotoxic agents and 
targeted therapies



RESPONSE EVALUATION FOR 
IMMUNOTHERAPY

•Permissive not restrictive

•RECIST/mWHO modified by 
immunological criteria  

•First radiological examination 
the most critical (pseudo-
progressions)

•irResponders with new lesions 
also but decrease in baseline 
lesions

•PD should be confirmed after 4 w

Wolchok JD, et al Clin Cancer Res 
2009; 15:7412-7420.













Phase I Workshop
You are going to design a Paediatric Phase I study of
• Anti-PD1 immune checkpoint inhibitor
• Combination of anti-PD1 and CTLA4 inhibitor

1. What is your study population?
– Age?
– Tumour types?
– Selection by biomarkers?

2. What statistical trial design methodology will you use and 
justify?
– What are your objectives and endpoints for each component?

3. Do you have any specific toxicity of interest/ concern?
4. What translational studies do you want to conduct?
5. How will you move forward into pivotal studies and how will 

your design facilitate this?


	Dianummer 1
	Dianummer 2
	Dianummer 3
	The tumour microenvironment: a core feature of cancer
	Dianummer 5
	Dianummer 6
	Dianummer 7
	Dianummer 8
	Dianummer 9
	Dianummer 10
	Dianummer 11
	Dianummer 12
	Dianummer 13
	Dianummer 14
	Dianummer 15
	Dianummer 16
	Dianummer 17
	Dianummer 18
	Dianummer 19
	Dianummer 20
	Dianummer 21
	Dianummer 22
	Dianummer 23
	Dianummer 24
	NOVEL ASPECTS
	RESPONSE EVALUATION FOR IMMUNOTHERAPY�
	Dianummer 27
	Dianummer 28
	Dianummer 29
	Dianummer 30
	Dianummer 31
	Phase I Workshop

