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SHRDLU language

Conceptualisation of 
the world

Manipulating
symbols: 
2+2=4; 4+2=6; 
2+2+2=6
*$*£%; %$*£M; 
*$*$*$£M

Creating “meaning”









Theoretical and Basic 
research

Eloquence based 
medicine
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Can it work?
Basic science

Intervention



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





Cochrane review Hemmingsen et al, BMJ, 2011



Wrong outcomes impede
meta-analysis



Adequacy of dialysis: definitions in RCTs: a systematic review

Steyaert et al, 2017



www.european-real-best-practice.org

Impact of non-published evidence: the reboxetine case

Eyding et al, BMJ, 2010







80% relative risk reduction



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



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





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



Bach, NEJM, 2009



Can it 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

something else

Ethics
Cultural/philosophical

Core outcome sets



RCT



This is 
a 
whale

RCT

Observational Studies







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!!!!!



Causality



Hard core EBM



EXTERNAL 

VALIDITY of the 

EVIDENCE



ROLE of the PATIENT

Shared decision making







Statistical illiteracy: uncertainty


