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WHAT IS BIG DATA 

• Study and application of datasets that are too large and complex for traditional 

data analytics to handle 



APPLICATIONS 

• Internet Boolean Search Engines 

• Advertising 

• Fintech  

• Government 

• Medical Research and Service Provision 



ROLE OF BIG DATA AND MEDICINE 

• Learning from large, complex data sets 

• build better health profiles and better predictive models 

• Individualise treatment 

• better diagnose and treat disease. 

• improve classification of disease,  

• reveal ways to determine the influence of particular physicians on practice patterns,  

• predict clinical events. 



CHALLENGES  

• Accurate data collection and acquisition 

• Data Storage 

• Data Analysis 

• Data Search and Transfer 

• Data application for real world uses 

• Information Privacy and Security 



WHY NOW? 



CHEAP 
STORAGE 



AFFORDABLE DATA GATHERING DEVICES 

• Cheap data gathering ( 

Mobile devices, 

Wearable trackers, 

Security cameras, Home 

Sensors) – Data 

acquisition has increased 

at double every 40 

months 



ELECTRONIC MEDICAL RECORDS 

 



DATA SECURITY 

 



BIG DATA AND HEALTHCARE - PERSONALISED 
MEDICINE 

• Personalized medicine 

• Prescriptive analytics 

• Clinical risk intervention 

• Replicating Clinical Tests 

• Electronic health data management, 

• Clinical Imaging storage,  

• Sensor data,  

• Information Security and Data Protection 



PERSONALISED PRECISION CARDIOLOGY 

• The Shift from ‘One Size Fits All’ 

• The electronic patient health record (EHR) is a source of big data containing 

information regarding socio-demographics, medical conditions, genetics, and 

treatments;  

• EHR will provide an integral resource for future clinical decision support systems 

(CDSSs) 

• Adherence, screening and readmission 

Patient-tailored prioritization for a pediatric care decision support system through machine learning 

J. Am. Med. Inform. Assoc., 20 (e2) (2013), pp. e267-e274 



Precision Analytics 



PRECISION ANALYTICS 

• takes prediction one step further by showing providers even variables which have 

never been identified 

• decision support - protocols treatments useful for new clinical staff 

• Prescriptive analytics leverages descriptive reports and predictive data analytics to 

identify the action that would produce the maximum value for the minimum effort, 

•  allowing users to develop and adhere to optimal clinical pathways. 



TRADITIONAL RISK SCORING 



 



PREDICTIVE ANALYTICS  

• Predictive analytics tell users what is likely to happen by using historical patterns to infer how 

future events are likely to unfold.   

• eg. If a patient fails to fill a prescription for his congestive heart failure, he is likely to have a 

higher risk of ending up in the emergency department.  

• Predictive analytics can identify that patient based on his previous patterns – five late refills in 

the past year on his pharmacy record, three pounds of weight gain as evidenced by his Bluetooth-

connected home scale, and a higher number of calls to his primary care provider in the past two 

weeks – and calculate the risk that the individual is headed for a costly crisis. 



RISK MODEL PREDICTION 

• Current ASCVD risk prediction models 

• Expert selection of variables, fine-tuning of variable transformations and 

interactions, and imputing missing values are time-consuming and could bias 

subsequent analysis, particularly given that missingness in EHR is both high, and 

may carry meaning.  

• Prognostic modelling is important in clinical practice and epidemiology for patient 

manage- ment and research.  





Electronic Health Record 
Management and Data Mining 



MACHINE LEARNING AND EHR 

• machine learning approaches combined with EHR may make it feasible to produce 

fine-tuned, individualised prognostic models, which will be particularly valuable 

in patients with conditions or combinations of conditions which would be very 

difficult for conventional modelling approaches to capture. 



IDENTIFYING NEW RISK VARIABLES 

• EHR studies used a median of 

just 27 variables 

•  Existing using EHR not many 

variables 

• Issues with missing data 



• AI can sometimes beat doctors use of 

records in predicting CAD 

 

• Machine learning identify hero 

unknown variables 



Clinical Risk Intervention 



CDSS CLINICAL DECISION SUPPORT SOFTWARE 

• Health Records have been successfully mined for post-market surveillance of 

medications and improved pharmacovigilance. 

• CDS can be closely integrated with CPOE (Computer Provider Order Entry) 

• CPOE for pharmacy orders has been around for several years in an effort to 

leverage technology to reduce medication error 



CPOE 

• Helps in CDSS 

• Protocolsize certain prescriptions 

• Tracks prescriber data 

• Tracks dispensation of 

medications , eg warfarin, 

antibiotics, opiod and sedative 

use. 
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PHARMACO-VIGILANCE 

• Using Big data to help programme software to detect and help resolve prescription 

errors 

• Detect where most common errors occur 

• Help formulate Decision support software to prevent that from occuring 



COUNTERFEIT DETECTION 

• ‘track and trace’ legislation to combat illegal drugs in the pharmaceutical 

supply chain.  

• Artificial Intelligence (AI) will allow companies to use their ‘track and trace’ 

programs to deliver new levels of transparency and visibility to their supply 

chains. 



WAFARIN DOSING 

• Improves safety 

• Training 

• CDSS 



Disesae Mapping and 
Resouce Allocation 



DISEASE MAPPING 

• In the wake of serious shortages of doctors and nurses, international public health organizations 

have been forced to make tough decisions about which groups are in the most dire need of 

treatment.  

• Ebola crisis inspired the use of various platforms, apps, and services to collect data and 

communication and provide real-time information about recent outbreak situations and 

developments.  

• a mobile phone based data-collection system that was able to collect real-time data about teacher 

and student attendance to help ensure hygiene equipment had been delivered to schools in Sierra 

Leone. 



SEE TRENDS FOR DEPLOYMENT OF STAFF 

• ability to predict and track major outbreaks in order to improve public healthcare 

resources and the dissemination of healthcare messages to victims using social media.  

• Predictions of serious healthcare emergencies such as exacerbations of asthma can be 

better predicted in models that combine social media analysis with environmental data.  

• prediction models of the volume of daily emergency-department visits for acute asthma 

(volume defined as low, moderate, or high) using Twitter activity, Google searches, and 

air-quality data 
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BIG DATA AND CARDIAC IMAGING 

• AI to improve image quality 

• AIDR (Adaptive Iterative Dose Reduction) 

• Interpolation of images - much like how TVs convert DVD images to 4K 



BIG DATA AND CARDIAC IMAGING 

 

Original AI Enhanced 



BIG DATA COMPARED 
TO ESTABLISHED 
ALGORITHMS 

 



 



Wearbles and Sensor Data 



WEARABLES AND SENSOR DATA 

• smartwatch to monitor your heart rate , heart rate recovery , ECG 

• Blood pressure  

• Blood glucose 

• SPO2 

• Steps and Calorie burn 



WEARABLES 

• Through the use of these wearables, patients may be alerted to take their 

medication or moderate their activity levels, due to an irregular heartbeat or a 

change in blood-oxygen levels.  

• This remotely-collected data will automatically be integrated with other streams of 

data and EHRs to help alert doctors and family members, in the event of an 

emergency 

• Physician Visits just 10 mins, Wearables give longitude data 



WEARABLES 

• baseline may predict a disease state 

or sliding into a disease state.  

• able to intervene sooner to prevent 

you from that kind of slide. 

• And while the wearable devices 

today are in this more recreational-

grade state, they’re changing 

incredibly rapidly into research 

grade and ultimately clinical grade. 



• data collection will be 

passive,  

• looking at dashboards 

about themselves 

• they’re able to see it 

every day and understand 

what it means. 

WEARABLES 



Data Security, Integrity and 
Protection 



DATA SECURITY CHALLENGES 

• increase in patient numbers,  

• harder for hospitals and clinics to process and store information. 

• Secure information sharing methods, are crucial  

• This is where blockchain comes in useful, as one of its main advantages is data 

integrity. When information is recorded and encrypted, it becomes impossible to 

change or remove. 



BLOCK CHAIN 

• technology that creates immutable and 

distributable data records which are 

shared peer to peer between 

networked database systems.  

• records digital events in a way that 

does not allow for the data to be 

changed or recognized until it reaches 

the recipient. 

• data is theoretically secured and 

protected from data breach threats.  



BLOCK CHAIN 

• secure recording and sharing of 

information is anchoring data to the 

public blockchain. 

• Secure verification of medical data 

and audits 

• Improve the integrity of clinical 

research resultsand ensure regulatory 

compliance 

Block Chain Serial  
Graphic cards Array 



WHY BLOCK CHAIN IS SECURE 

• decentralized register, recording every transaction made through the system.  

• Every device that is a part of the system stores a copy of this block.  

• Before making a transaction, the system confirms whether a blockchain version coincides with 

another in the network.  

• Therefore, each blockchain user can identify the owner of a particular data block at any time.  

• blockchain is not only a secure way to send money, but a fully protected data sharing method 

that widens its potential use in healthcare. 



Is Clinical Medicine dead? 



No 



DON’T FOLLOW COMPUTERS BLINDLY 

• AI and Big Data are tools tat 

help physicians identify and 

decide how to treat patients 

• It cannot supplant the 

reassurance that a doctor 

gives the patient.  





SUMMARY 

• Big data and AI can be leveraged to help health care in many ways automating 

mundane processes 

• Its an tool 

• Cannot fully rely 



 


