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Intrinsic problems/opportunities of AI
Intrinsic problems/opportunities of Big data

Intrinsic problems /opportunities of health care



Artificial Intelligence (AI)

That what makes a machine behave in a way we would call 
intelligent if it was done by a human
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Creating “meaning”
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Deep Learning

• Pattern recognition-Classification // Prediction

• Only recognizes what it has seen before; will always guess an answer

• Black box: very hard to find out HOW or WHY the answer is what the
answer is





Deep Learning

• Pattern recognition

• Only recognizes what it has seen before; will always guess an answer

• Black box: very hard to find out HOW or WHY the answer is what the
answer is

• Need for (big) trainingsets (Big data)









Time (and thus potential causality)



Did Napoleon have an Apple or an Android smartphone?

context
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What Can Work?
Basic science

Does it work?
Evidence Based Medicine

Does it

work in real 

life?

Evidence Based Medicine

Intervention

Is it worth it?

Health economy

Can we afford it Public management

Do we really want 

this rather than
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Ethics
Cultural/philosophical

Core outcome sets



Theoretical and Basic 
research
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Can it work?
Basic science

Intervention



DATA

INFORMATION

KNOWLEDGE
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Evidence Based Medicine

Decision making on (medical) actions, intentionally
based on a TRANSPARANT and SYSTEMATIC analysis of 

available evidence, and this applied to a REAL LIFE 
clinical context 



Evidence Based Medicine

Decision making on (medical) actions, intentionally
based on a transparant and systematic analysis of 

available evidence, and this applied to a real-life clinical
context 

With the goal to decrease the 
DISCREPANCY

between
medical actions

And
Medical knowledge



Evidence Based Medicine
Randomized Controlled Trial

Randomisation to ensure that the
only difference between two
experimental groups is the
intervention under scrutiny

Causality





This is 
a 

whale

Evidence Based Medicine
Randomized Controlled Trial

Systematic
review



Data mining: systematic reviews

Deep learning/artificial intelligence/big data 
could help to

• identify and select relevant literature/data
• extraction of relevant data

• presentation of data



Data mining: systematic reviews



The MAGIC tool

http://magicproject.org/research-projects/living-guidelines/magic-today-2/


Wrong outcomes impede
meta-analysis



Adequacy of dialysis: definitions in RCTs: a systematic review

Steyaert et al, 2017



AKI: what are we talking about?

Steyaert et al, 2017



AKI: what are we talking about?

Steyaert et al, 2017



AKI: what are we talking about?
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www.european-real-best-practice.org

Studies vs Real Life
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External validity

RALES-study

Juurlink et al N Engl J Med

2004, 351:543-551



Target population

RCT sample 
(random selection)

Generalisibility

Target population

RCT sample 
(random selection)

Transportability



Can it work?
Basic science

Does it work?
Evidence Based Medicine

Does it 

work in real 

life?

Evidence Based Medicine

Intervention

Core outcome sets

Big Data/AI can be helpful
• Uniformisation of data
• Completeness of data
• Correctness/veracity of data
• Representativity of data

Veracity
Volume
Variability
Velocity



Observational studies
NO VALUE ?
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Causality
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Bonten et al, NEJM, 2015

49 vs 90 infection with vaccine type strain

100 vs 144 Pneumococcal CAP 



Bonten et al, NEJM, 2015

49 vs 90 infection with vaccine type strain

100 vs 144 Pneumococcal CAP 

PER 84000 

patients!!!!
NNT: 51/42000 => 1/823

Mortality from pneumococcal pneumonia: 2 vs 2

Overall mortality: 3006 vs 3005  

Overall CAP: 747 vs 787
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How much does Herceptin cost?

28000 euro/year

Primary endpoint effect size: disease free survival at 2 
year: 

7,6 %(85,5% vs 78,2%).



Barett et al, BMJ, 2006
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INSURANCE
SOLIDARITY



FALSE POSITIVE
vs

FALSE NEGATIVES





Can it work?
Basic science

Does it work?
Evidence Based Medicine

RCT

Observational data

Does it 

work in real 

life?

Evidence Based Medicine

Intervention

Big data 

Is it worth it?

Health economy

Can we afford it Public management

Do we really want 

this rather than

something else

Qualitative research

Value Based Health Care

Patient Participation

Advanced
statistics

Epidemiology

Implementation

Health organisation
management

Evaluation

Ethics
Cultural/philosophical

Patient
reported
experience

Core outcome sets

Rare Side Effects!!!!!



Hard core EBM



EXTERNAL 

VALIDITY of the 

EVIDENCE





ROLE of the PATIENT



ROLE of the PATIENT

Shared decision making












