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Clinical and cultural challenges ahead for the 
efficient use of Big Data in healthcare 



Agenda

 Clinical and cultural challenges in the healthcare sector and 
proposed solutions.

 Big Data analytics: are we ready for a quantum leap?

 Proposal of intra-EU and international guidelines to govern 
digitalization and Big Data analytics in the healthcare 
domain. 
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Why physicians and researchers skepticism?

 Evidence-Based Medicine (EBM) and Big Data Analytics: 
very different approaches to producing evidence.

 Physicians and researchers not specifically trained.

 ICT architecture in Hospitals: inadequate or not available.

 Data privacy and legal implications disincentivizes its use 
in clinical practice.
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Evidence 
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 Evidence: is the basis for a claim of knowledge.

 Traditional EBM: hypothesis-driven - data collected -
analysis by using frequentist biostatistics.

 Big Data analytics: data-driven - algorithm applied on 
non protocol-directed data (“more data is better than 
better data”).
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Pathway of knowledge: EBM vs Machine Learning

Traditional EBM

June 19th 2018Slide 5

Data - Information - Knowledge

Data

Information

Knowledge

 Data

 Raw observations, objective facts

 Information

 Data in meaningful context

 Knowledge

 Understanding about the world

- Esplicit, codifiable (e.g. Wikipedia, guidelines)

- Tacit, not codifiable (e.g. expertise)

 Process knowledge

 Useful for explaining, predicting, guiding future action
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Pathway of knowledge: EBM vs Machine Learning

Big Data Analytics
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Machine Learning (ML),

Deep Learning

Big non-traditional

Data

Information

Knowledge
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Pathway of knowledge: EBM vs Machine Learning
Scott IA  Ann Intern Med 2018
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Pathway of knowledge: EBM vs Machine Learning
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Two Epistemiological Approaches

Data ScienceEvidence-Based Medicine

 Frequentist, hypothesis-

testing.

 Internal validity is paramount: 

“best” evidence should be the 

main basis for decisions.

 Decisions often narrowly 

framed: e.g., does this drug 

work? 

 Data-driven rather than 

hypothesis-testing.

 External validity is more highly 

valued: e.g., what worked in 

patients like mine?

 Decisions are personal, 

iterative and contingent, 

involving tradeoffs and 

uncertainty.  
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Pathway of knowledge: EBM vs Machine Learning
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Two Cultures

Evidence-Based Medicine

 Emphasis of empirical

evidence over expert judgment, 

and research over authority .

 Evidence must be appraised

and synthesized with 

methodological rigour.

Data Science

 Emphasis of empirical 

observation via data.

 “More data is better than better 

data”.

 Trust in algorithms.
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Machine Learning-Big Data Analytics Pitfalls
Cabitza F, JAMA,  Aug.2017
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EBM vs Machine Learning
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Is the choice of one method exclusive?

- Despite their differences, EBM and ML can assist one another.

- Algorithms can facilitate more precise estimates of individual

risk and regression models (superior performance in ML) could

be applied to clinical studies that use traditional biostatistics.

- ML could take advantage of the experience developed in the 

field of EBM to achieve “prime time” clinical application.

- Hybrid algorithms are emerging that incorporate both methods

(and perform better than those based on 1 method alone)

Scott IA  Ann Intern Med 2018
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Pathway of knowledge: EBM vs Machine Learning
Sim I  Ann Intern Med 2016
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Physicians need a specific training 
Letters to the Editor, JAMA,  Dec.2017

June 19th 2018Slide 15
“Digitalisation and Big Data: implications for the health sector”, European Parliament, 

Brussels, Belgium



ICT architecture in Hospital

 The percentage of hospitals able to exchange patients’ 
clinical care information electronically with other health 
care organisations remains low 

 Exchanges within the same country ranges from 33% to 
39%, whereas with health and care providers in another 
EU countries this figure is only 4%

 The infrastructure to exchange health data across 
borders is limited.

 Big Data stored locally still remain an opportunity that is
not adequately exploited.
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Ethical and legal implications

 Various “experiences” in the clinical practice give the 
impression that there are significant data protection and 
security issues currently in the healthcare sector.

 The debate on digitized and interconnected health care will
create a new awareness of privacy and will better protect
health data in the future. 

 New opportunities to improve and control data security and 
data protection proposed: binding specifications, deadlines
and sanctions needed. 
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Big Data Analytics: ready for a quantum leap?

 Potentially yes, but we need to govern better the 
digitalization process through the healthcare domain. 

 Who is in charge? EU, governments of countries, self-
regulatory bodies, physicians and reserchers.

 Clear and shared guidelines are mandatory. 
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Proposal for EU guidelines for Big Data Analytics

 New proposal EU-STANDS4PM - A European 
standardization framework for data integration and data-
driven in silico models for personalized medicine. (Call: 
H2020-SC1-2018-Single-Stage-RTD)

 Main Objective: To establish a pan-European 
standardization framework for in silico methodologies 
applied in personalized medicine.

 Secondary Objectives: 
1. To declare cross-border, generally admitted recommendations for 

standardisation guidelines.

2. To align the progressive and innovative framework and guidelines already 
developed by GA4GH for improving data dissemination for future EU 
projects. 

3. To reach out and maximize impact of EU-EU-STANDS4PM´s 
recommendations in research, national funding schemes and policy.
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Check us on the Web:
www.bd2decide.eu

Thank you
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