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A heart attack in Burgdorf 1981

• 55-year old man
• Anterior myocardial infarction
• Regular heart beat
• Overweight
• No signs of cardiac failure
• No obstructive lung disease
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A heart attack in Burgdorf 1982

• 55-year old man
• Anterior myocardial infarction
• Regular heart beat
• Overweight
• No signs of cardiac failure
• No obstructive lung disease
• BETA-BLOCKER ?
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Information overload

In 1995 the most important internal 
medicine journals published

7000 articles

7000 : 365 = 19 articles / day
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“ … we still have no clear evidence 

that beta-blockers improve long-term 

survival after infarction despite 

almost 20 years of clinical trials ”

Mitchell. BMJ 1981;282:1565-70
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“ … it seems perfectly reasonable to 

treat patients who have survived a 

myocardial infarction with timolol ”

Hampton. Eur Heart J 1981;2:259-268
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Traditional reviews

• Subjective 

• Methods not transparent

• Results not reproducible

• No quantitative summary

• Uncertainty remains

Mulrow. Ann Intern Med 1987
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Archie Cochrane (1979)

“ It is surely a great criticism of our profession that we have not 
organized a critical summary, by specialty or subspecialty, 

adapted periodically, of all relevant randomized controlled trials ”
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Systematic reviews

• Systematic approach to minimize 
biases and random errors

• Always includes materials and methods 
section

• May include meta-analysis

Chalmers and Altman 1994
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Meta-analysis

• A statistical analysis which combines 
the results of several independent 
studies considered by the analyst to be 
‘combinable’

Huque 1988
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Relative risk

(95% confidence interval)
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Overall (95% CI) 0.80 (0.74 - 0.86)

Mortality results from 33 
trials of beta-blockers in 

secondary prevention after 
myocardial infarction

Adapted from Freemantle et al BMJ 1999
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Cumulative meta-analysis of 33 trials of beta-blockers in 
secondary prevention after myocardial infarction

Calculated from Freemantle et al BMJ 1999
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Streptokinase in acute
myocardial infarction:

Cumulative meta-analysis

“Newtonian”
Mann, Science, 1990
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So why are up-to-date 
systematic reviews so 
necessary?
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“Because the results of a particular research study 
cannot be interpreted with any confidence unless 
they have been synthesised, systematically, with the 
results of all other relevant studies. 

Science is meant to be cumulative, but researchers 
usually don’t cumulate scientifically…”

Iain Chalmers
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Potentials of Systematic Reviews

• Objective appraisal of the evidence

• Enhanced precision of pooled estimate

• Timely introduction of effective treatments

• Promising future research questions 
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Magnesium in acute myocardial infarction:
Cumulative meta-analysis
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Editorial
Intravenous Magnesium in Acute

Myocardial Infarction
An Effective, Safe, Simple and Inexpensive Intervention

Salim Yusuf FRCP, DPhil; Koon Teo, FRCPC, PhD; and Kent Woods, MD, FRCP

Circulation Vol 87, No 6  June 1993
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• ‘An exercise in mega-silliness’

• ‘Meta-analysis … should be stifled at birth’

• ‘… an obstetrical Baader-Meinhof gang’

• ‘A tool has become a weapon’

• ‘I still prefer the conventional narrative review 

article’
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“Nine patients died in the lorcainide group and one in 
the placebo group…” 

“The development of lorcainide was abandoned for 
commercial reasons, and this study was therefore 
never published…”

“The results described here ….might have provided 
an early warning of trouble ahead.”

Cowley et al. Int J Cardiol 1993

Publication is an ethical 
imperative !

27Topics in meta-analysis – Matthias Egger



• Formulate the question
• Locate and select studies
• Critically appraise studies
• Analyse and interpret results

Principles and procedures
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P - Who is the patient or participant?

I - What is the intervention or exposure?

C - What is the comparison group?

O - What is the outcome or endpoint?

Formulate review question

+ study design
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Locate studies
Develop search strategy considering
the following sources:
• MEDLINE, EMBASE, other databases
• Cochrane Central Register of Controlled Trials 

(CENTRAL)
• Trials registers 
• Hand searching of key journals
• Personal communication with experts in 

the field
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Select studies
•Have eligibility checked by >1 observer

•Develop strategy to resolve 

disagreements

•Keep log of excluded studies, with 

reasons 

for exclusions
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Extract data
•Design and pilot data extraction form

•Consider data extraction by >1 observer

•Consider blinding of observers to 

authors, 

institutions and journals
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Analyse and present results
•Tabulate results from individual studies
•Examine forest plot
•Explore possible sources of 

heterogeneity
•Consider meta-analysis of all trials or 

subgroups of trials
•Perform sensitivity analyses
•Make list of excluded studies available to 

interested readers
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Interpret results 
•Consider limitations, including publication 

and related biases

•Consider strength of evidence

•Consider applicability
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Write up and publish 
•PRISMA Statement 

•MOOSE proposal

•See www.equator-network.org for current 

reporting guidelines
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