
 
 

 

 

 

 

 

 

 

Cancer Patient Genomics Analysis at Oxford University 

Challenges 
With one of the world’s largest cancer patient databases of over 20,000 patient records, 
Oxford University’s Cancer Research department struggled with multiple databases of 
patient data including pathology results, genotype analysis, clinical trial tests and patient 
history data. The challenge that SMI undertook was to normalize and aggregate thousands 
of patient records with different data structures into a single repository and that could be 
analyzed by Deep Learning for emerging patterns between patient data and the emergence 
of certain types of cancer. 

Solution – Data Aggregation 
Over 18 patient data sets were aggregated by matching different sets of ID numbers that 
referenced a patient on various files. The source files included data that was collected at 
various points in time and contact with the patient across the diagnostic to treatment 
lifecycle, for example: 

 Registration, patient profile data and preliminary diagnostic information from the 
NHS hospital 

 Pathology data from external laboratories conducting the biopsy analysis 

 Genotype and SNPs from the Oxford genetics department 

 Protein analysis of biopsy samples during clinical drug trials 

 Treatment records from the administering hospital and doctor 

 Clinical drug trial results on the progression of the cancer and response to 
genetically targeted drugs 

Post aggregation, the repository was analyzed using specially developed controls for multi-
variate analysis of 150 + attributes per single patient record, in order to determine if 
commonalities existed in certain formation of cancer tumors. 

 



Analytics – AI and Deep Learning Insights 
SMI’s AI included automatic discovering of behavioral patterns based on intelligent 
processing of all data collected using different data mining techniques (hierarchical 
clustering, classification using SVM and ANN/DNN, decision trees, probabilistic networks). 
 
Deep Learning algorithms created models on the genotype-to-phenotype relationship and 
cell variables in order to produce a disease risk model. The resulting comparative model 
established statistical significance for a potentially causal variant for a particular disease in 
the affected group of individuals for a particular cancer event. 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results  
SMI was able to have develop an integrated approach to close many of the aforementioned 
gaps in the healthcare, clinical and research IT systems and provide Oxford University a 
comprehensive AI based bio-informatics platform for biomedical R&D.  
 
The key deliverables included:  



 provided a platform that captures and analyses a high‐quality multi‐institution 
medical data that was specially designed to connect patients, doctors and research 
scientists for expedited therapy development.  

 standardized scientific data collection across participating organizations performing 
clinical evidence‐based pharmaceutical research.  

 created the Electronic Data Capture (EDC) system to automate the collection of 
structured data relating to all aspects of healthcare (such as diagnosis, medication, 
laboratory test results, genetic, radiological and imaging data).  

 couple the real‐time EDC and EHR systems to improve our ability to perform 
pharmaceutical research. This allows patient medical record data, such as 
diagnoses, treatment regimes, drugs and multiple laboratory values, to be combined 
with clinical research data, such as from a genome‐wide association study, into a 
single cohesive unit such that it can be queried in an integrated manner.  

 implemented AI and machine learning to automatically identify associations 
between the structured data in the EHR (history of the patient, history of illness, 
treatments regimes, medications and lab results), deviation from the standard 
values from the reference knowledge base, and to further investigate disease 
comorbidities, patient stratification, drug interactions and clinical outcome  

 provided integration of electronic health records, fine‐grained longitudinal 
phenotypic profiles, biobanks and genetic data, together with systems biology 
approaches, for downstream personalized medicine development, patient safety 
improvement, and informed clinical decision making assistance.  

 

Once all data was available on patients and aggregated and analyzed, SMI’s visual controls 
enabled users to rapidly view the data the way they wanted and challenge the established 
methods of analysis that are typically rigid in the level of information detail and the ways 
users can navigate. 

Together with highly interactive capabilities, scientists were able to quickly and easily see 
patterns, trends, and unforeseen relationships and dependencies in their data – and as a 
result, were able to draw insight, inferences, and conclusions on causal relationships. 

 

‘Cyscom’s SMI AI platform is helping us to integrate and analyze complex data sets into a bio‐
repository that will transform the way we can realize our goals for providing precision 
medicine’ Prof. David Kerr, Oxford University’ 

 

 


