
The Data Deluge and what to do with it 







Molecular Cancer Data 

‘p’  
features 

‘n’ samples 

(now) 
    n ~  103 
    p ~  104  (gene expression) 

 106  (SNPs) 

(soon) 
    n ~  104  (larger studies) 

 107  (UK population scale) 
    p ~  109  (genome seq.) 

•  Genomic 
•  Transcriptomics 
•  Epigenomics 
•  Proteomics 
•  Metabolomics 



Clinical covariates 
Clinical Feature 
Age at diagnosis 
Treatment group 
Disease grade 
Tumour size 
No. of positive lymph nodes 
Histological type 
ER status 
Tumour cellularity 
PAM50 subtype 
Treatment received 
Batch identifier 



Digital Pathology 

(image courtesy of  
Yinyin Yuan/METABRIC) 



Brain Cancer/Schizophrenia 

Liver disease 

Wound infections 

Lung diseases 
Metabolic diseases 

Eye infections 
Ear/Nose/Throat 

Bacterial infections 
i.e. MRSA & C-Diff 

Application of ‘Smell Technology’ 

Gastrointestinal  
diseases 

•  May not be specific marker 
•  Change in total profile 
•  For disease management/

healthy living 

Gas-phase biomarkers 

(slide courtesy of  
James Covington) 







METABRIC (~2000 patients) 
Clinical Feature 
Age at diagnosis 
Treatment group 
Disease grade 
Tumour size 
No. of positive lymph nodes 
Histological type 
ER status 
Tumour cellularity 
PAM50 subtype 
Treatment received 
Batch identifier 

Copy number 

Gene expression 



Gene Expression 



Adding in Clinical Covariates 



Range of Models 



Further Directions 

•  Better feature learning models 
•  Better survival prediction models 
•  Data fusion methods 

•  (samples from more patients) 
•  (more data types) 



(image courtesy of Mark Morgan) 





Big Models? - Pros 

•  Might be better at capturing complex 
underlying structure 

•  Better able to integrate different data types? 



Big Models? - Cons 

•  Might not be better at capturing complex 
underlying structure 

•  Computationally more intensive 
•  Can be harder to develop 



Big Models? – a Thought 
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Why Cancer? 

•  Per year… 
–  14 million cases 
–  8.2 million deaths 
–  1 in 7 deaths worldwide 
–  (WHO Globocan 2012 report) 



Concordance Index 

If actual survival time of patient A > patient B 

Concordance Index (CI) is the probability that  
our model correctly predicts this 

For example: 
CI = 0.5   !  coin-flip (useless) 
CI = 1   !  perfect prediction    



Final Leaderboard 


