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The roots  of EBM



James Lind

(1716-1794)



Pierre-Charles- 
Alexandre Louis

(1787-1872) 

Presenter
Presentation Notes
Tot ver in de 19e eeuw was bijvoorbeeld aderlaten een zeer gangbare therapie, die voor om het even welke aandoening werd gebruikt. Met succes, maar vaak ook met minder succes. Men trachtte dit op basis van de kennis over fysiologische processen te verklaren, maar zag dat het niet altijd werkte zoals men verwachtte. Het afleiden van wetmatigheden aan de hand van individuele observaties bleek niet altijd mogelijk. 



De tijd was rijp voor een ander soort kennis.



Met de opkomst van de wiskunde en de statistiek die daaruit ontsproot, werd het aandachtspunt van de individuele patiënt verlegd naar groepen patiënten. 

Niet langer focuste men op uitsluitend de persoonlijke indruk, maar nu keek men naar het algemene beeld, naar reeksen patiënten.



Een van de eersten die een toepassing zag in de geneeskunde was de Franse arts Pierre Louis.



Met zijn “méthode numérique” had hij een instrument om het nut van bijvoorbeeld aderlaten in vraag te stellen.







Pierre Louis 

Paris, 1836
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Presentation Notes
 

Deze tabellen tonen zijn zorgvuldig geregistreerde observaties van reeksen patiënten die met aderlaten werden behandeld voor een pneumonie.



Ze werden gepubliceerd in 1836, maar doen denken aan notities van een hedendaagse onderzoeker. 

 



Look for causalities,

but…

are the inferences correct?
what is the role of chance?

Presenter
Presentation Notes


Toch is er een verschil.



Louis en zijn tijdgenoten waren net als in de pathofysiologie nog altijd op zoek naar oorzaak-gevolg verbanden. Waar Louis wel het belang inzag van het noteren van zoveel mogelijk kenmerken van patiënten en deze te vergelijken, was hij nog niet in staat om te onderzoeken of zijn conclusies wel juist waren. 



Zijn bevindingen konden nog altijd toevallig zijn. 





Randomized Controlled Trial - RCT

Allocated by chance

Comparable groups Intervention

Control

Outcome

Outcome

Presenter
Presentation Notes
Het zou nog een eeuw duren voordat men een methode had gevonden, die wel een weg wist met de rol van het toeval, de randomized controlled trial of RCT.

In het opzet van een RCT vergelijkt men twee of meerdere groepen die vergelijkbaar zijn, omdat alleen het toeval heeft bepaald wie in welke groep terecht komt. 



Schematisch ziet een RCT er zo uit. In beide groepen meet men een tevoren vastgelegde uitkomst en met behulp van statistische toetsen kan men dan berekenen hoe groot de kans is dat de gevonden verschillen tussen beide groepen aan het toeval te wijten zijn. 



De uitkomst van een RCT is dus een kans, een waarschijnlijkheid.





EBM today



Evidence-Based Medicine

“Evidence-based medicine 
is the integration of 
best research evidence
with clinical expertise
and patient values” 

Sackett & Straus, 2001



Why  is EBM important?



Why  is EBM important?

Need for valid information daily on Diagnosis, 
Treatment, Prognosis and Prevention

Inadequate traditional sources:
Outdated (Textbooks)
Frequently wrong (Expert opinions)
Ineffective (Didactics/CME)
Too overwhelming in volume and variable in validity 
(Medical Journals)



Rule 31 – Review the World Literature Fortnightly*
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*"Kill as Few Patients as Possible" - Oscar London

P. Glasziou



Why  is EBM important?

Time constraints in clinical practice
Primary care doctors would need over 17 hours/day just 
to review reasonable pertinent material
Specialists in one narrow field would need 6+ hrs/week
Practicing doctors average around 1-1.5 hrs/wk

Relevant information is widely scattered



An impossible task to keep up to 
date?

We are on a slippery slope…



Shin





Is EBM the answer?

How does evidence inform us?



Would you use drug X?

Drug X has been studied in preterm delivery

Of 7 randomised trials: 
5 trials showed no significant difference; 
2 showed significant benefit
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Would you use drug X?

Drug X has been studied in preterm delivery

Of 7 randomised trials:
5 trials showed no significant difference; 
2 showed significant benefit 

Drug X is corticosteroids



Would you recommend Drug Y?

Drug Y has been studied in trials of 
myocardial infarction

Of 24 randomised trials:
4 showed a significant benefit; 
20 showed no significant benefit



Would you recommend Drug Y?

Drug Y has been studied in trials of 
myocardial infarction

Of 24 randomised trials:
4 showed a significant benefit; 
20 showed no significant benefit

Drug Y is streptokinase (circa 1982)





Smoking and lung  cancer  / CV Risk 

Men born in 
1900-1930 
who smoked 
only cigarettes 
and continued 
smoking died 
on average 
about 10 
years younger 
than lifelong 
non-smokers.

BMJ 2004;328



Hormone Replacement Therapy

1991: Cohort study showed relationship between 
use of HRT and CV disease and mortality

World wide use of HRT promoted

1995: PEPI trial shows effect on CV risk factors 
(surrogate end points)

2002: WHI trial shows increased risk of cancer and 
no proven CV benefit



Wyeth stock chart
25 March 2003

http://investor.wyeth.com/ireye/ir_site.zhtml?ticker=WYE&script=300&layout=0

WHI trial 
published









The Epidemiology of Ignorance
 in Health Care -

 
P. Glasziou

What do we know about what we know?



How  to use  EBM in patient  
care

“Evidence-Based Practice”



Evidence-Based Medicine



Steps of EBP: the four ‘AA’s

1.1. AAsk …an answerable Question

2.2. AAccess …literature for the Answer

3.3. AAppraise …the quality of the Answer

4.4. AApply …the Answer to your specific 
environment/patient

Questions and Answers…



Step 1 of the four ‘AA’s

AAsk …an answerable Question
AAccess …literature for the Answer
AAppraise …the quality of the Answer
AApply …the Answer to your 

specific environment/patient

Set out the Question in a way that is answerable



What do you think about “flight socks” ? 

Another case of 
“economy” class 

syndrome.
Shouldn’t everyone 
take an aspirin and 

wear stockings?
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What do you think about “flight socks”
 

?

PICO: 

Population/patient
Intervention
Control
Outcome

P people on long haul    
flights

I compression stockings
C no stockings
O incidence of DVT

“Do flight socks compared 
with no stockings reduce 
the incidence of DVT 
after long haul flights?”



Step 2 of the four ‘AA’s

AAsk …an answerable Question
AAccess …literature for the Answer
AAppraise …the quality of the Answer
AApply …the Answer to your 

specific environment/patient



Ideal, still theoretical, links to best research 
evidence, always updated, drills down

Provide enough information to support a clinical 
action

More details, summaries based on exhaustive 
search for evidence, explicit scientific reviews, 
and systematic assembly of evidence

When all above fails, more recent or not 
reviewed topics
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Provide enough information to support a clinical 
action
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and systematic assembly of evidence

When all above fails, more recent or not 
reviewed topics





http://clinicalevidence.bmj.com/





Ideal, still theoretical, links to best research 
evidence, always updated, drills down

Provide enough information to support a clinical 
action

More details, summaries based on exhaustive 
search for evidence, explicit scientific reviews, 
and systematic assembly of evidence

When all above fails, more recent or not 
reviewed topics



Cochrane Systematic Reviews (5412)
Database of Abstracts of Reviews of Effectiveness (8349)
Registry of Randomised Controlled Trials (540,156)

www.theCochraneLibrary.com



Systematic Reviews - mostly for therapy

Alderson, 2005
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Reviews and protocols for reviews on 
The Cochrane Database of Systematic Reviews

Issue 1/2005



Systematic Review

studies studies studies

criteria

Overview of RCTs
Study 1---------outcome
Study 2---------outcome
Study 3---------outcome

RCTs



Meta-analysis

studies studies studies

criteria

Statistical pooling

Overall effect size (OR)

RCTs



Compression stockings for preventing deep vein thrombosis in airline passengers 
M Clarke, S Hopewell, E Juszczak, A Eisinga, M Kjeldstrøm

Cochrane Database of Systematic Reviews 2008 Issue 3 (Status: Unchanged) 
Copyright © 2008 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Critical  appraisal



Step 3 of the four ‘AA’s

AAsk …an answerable Question
AAccess …literature for the Answer
AAppraise …the quality of the Answer
AApply …the Answer to your 

specific environment/patient



Critical
 

appraisal
 

–
 assessing

 
the risk of BIAS

1. What?

2. Who?

3. How? - study design

4. Result? 

5. Risk/Cost-Benefit for my patient?



1.  What is studied?

Is the research question relevant for me/my 
patient?



2. Who is studied?

Population – “mice or men”
Setting
In- and exclusion criteria

Age and sex
Comorbidity

Groups comparable



3. How  is the study conducted?

Study design – observational vs experimental
Method 
if RCT

Randomisation – allocation concealment
Blinding: single-double-triple blind
Placebo
Outcome measurement
Intention to treat



Study Pyramid for Clinical Research

Strongest

Weakest



4. Results

How are the results reported?
“Hard” (e.g. morbidity, mortality) vs “surrogate” (e.g. Blood 
pressure, serum cholesterol) outcomes
Relative vs absolute risks – NNT

RR = Ri/Rc
ARD = Ri-Rc
RRR = Ri-Rc/Rc
NNT = 1/ARD

Estimate of accuracy – 95% CI; p-value



5. What is the cost-benefit for my patient?

If the results are valid, is it good for my 
patient?

Access
Availability
Acceptability
Benefit-harm balance

Informed choice for each individual patient



Exercise with critical appraisal



Critical appraisal checklist
1. What? – research question relevant?
2. Who?

1. patients in PHC 
2. in/exclusion
3. comparable groups

3. How? – research method
1. Randomisation
2. Blinding
3. Placebo
4. Outcome measurement
5. Intention to treat

4. Results
1. hard/surrogate outcome – risk measurement
2. accuracy (95%CI; p-value)

5. Cost benefit for my patient



Step 4 of the four ‘AA’s

AAsk …an answerable Question
AAccess …literature for the Answer
AAppraise …the quality of the Answer
AApply …the Answer to your 

specific environment/patient



Would you use the vaccine to prevent 

OMA in children?



So…  Why EBM?

Answer questions about patients when
we need it

Keep up to date

Better informed doctors and patients

Better patient care…



EBM

“more certain uncertainty”

“more uncertain certainty”

(Richards, BMJ 1997)
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