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Lord Rayleigh, 1842-1919
“One of the very few members of the higher nobility 

who won fame as an outstanding scientist.”

http://www-phys.llnl.gov/Research/scattering/RTAB.html


  

John William Strutt, 3rd Baron Rayleigh

1879-1884 
Professor of Experimental Physics, Cambridge

1887-1905
Professor of Natural Philosophy, Royal Institution 

1904
Nobel Prize in Physics "for his investigations of the 
densities of the most important gases and for his 
discovery of argon in connection with these studies."



  



  

“If, as is sometimes supposed, science 
consisted in nothing but the laborious 
accumulation of facts, it would soon come to 
a standstill, crushed, as it were, under its 
own weight…
…The work which deserves, but I am afraid 
does not always receive, the most credit is 
that in which discovery and explanation go 
hand in hand, in which not only are new 
facts presented, but their relation to old 
ones is pointed out.” 

Lord Rayleigh, 1884



  

Austin Bradford Hill
1897-1991



  

Bradford Hill’s 4 questions to ask 
of researchers when reading their 
reports of research (1965)

Why did you start?  
What did you do?  
What answer did you get? 
And what does it mean anyway? 



  



  

Classification of Discussion sections in RCT 
reports published in May issues of Ann Int 
Med, BMJ, JAMA, Lancet, and N Eng J Med

19No apparent systematic attempt to 
set new results in context of other 
trials

4Discussed a previous review but 
did not attempt to integrate new 
results

2Contained an updated systematic 
review integrating the new results

1First trial addressing the question

1997
n=26



  



  

Classification of Discussion sections in RCT 
reports published in May issues of Ann Int 
Med, BMJ, JAMA, Lancet, and N Eng J Med

2719No apparent systematic attempt to 
set new results in context of other 
trials

34Discussed a previous review but 
did not attempt to integrate new 
results

02Contained an updated systematic 
review integrating the new results

31First trial addressing the question

2001
n=33

1997
n=26



  

Reports of clinical trials should 
begin and end with up-to-date 
systematic reviews of other 
relevant evidence: a status report 

Mike Clarke, DPhil, UK Cochrane Centre
Sally Hopewell, MSc, UK Cochrane Centre 
Iain Chalmers, DSc, James Lind Alliance



  

Classification of Discussion sections in RCT 
reports published in May issues of Ann Int 
Med, BMJ, JAMA, Lancet, and N Eng J Med

102719No apparent systematic attempt to 
set new results in context of other 
trials

534Discussed a previous review but 
did not attempt to integrate new 
results

002Contained an updated systematic 
review integrating the new results

331First trial addressing the question

2005
n=18

2001
n=33

1997
n=26



  

Reports of new research should 
make clear what contribution the 

new evidence has made to 
the totality of relevant evidence. 

Why should we be expected to 
subscribe to journals that do not 

ensure that readers are well 
served in this respect? 



  

People have suffered and resources 
have been wasted 

 because new evidence has not 
been set in the context of 

up-to-date, systematic reviews 
of all other relevant evidence.



  

The human costs of failing to ensure 
that new research begins and ends 
with systematic reviews

“Advice on some life-saving therapies has 
been delayed for more than a decade, while 
other treatments have been recommended 
long after controlled research has shown 
them to be harmful.”

Antman et al. JAMA, 1992



  



  



  



  

“Advice to put infants to sleep on the front 
for nearly half a century was contrary to 
evidence available from 1970 that this was 
likely to be harmful. Systematic review of 
preventable risk factors for SIDS from 1970 
would have led to earlier recognition of the 
risks of sleeping on the front and might 
have prevented over 10 000 infant deaths 
in the UK and at least 50 000 in Europe, 
the USA and Australasia.”

Ruth Gilbert et al. Int J Epidemiol, 2005



  

Anti-arrhythmic drugs 
in myocardial infarction

A 1983 systematic review of 14 
randomized controlled trials of anti-
arrhythmic drugs in heart attack

“The theoretical potential for a preventive 
or prophylactic effect of antiarrhythmic 
drugs …..in the treatment of coronary 
patients with ventricular arrhythmias has 
not been realized.” 

Furberg, 1983



  

A 1993 systematic review of 51 RCTs of anti-
arrhythmic drugs in heart attack involving 
23,229 patients 

660 deaths in patients allocated drugs
571 deaths in patients allocated to control

89 deaths attributable to drugs  

Teo et al. JAMA 1993.

•



  

The vast majority of the victims of 
these drugs were treated outside 
controlled trials

At the peak of their use in the late 
1980s, it has been estimated that 
these drugs killed as many 
Americans every year as were 
killed during the whole of the 
Vietnam war. 

Moore 1995.



  

If each report of the 51 trials of a class 
1 anti-arrhythmic drug had set new 
results in the context of a systematic 
review of the results of all previous 
trials the lethal potential of these drugs 
could have been recognised a decade 
earlier. 



  



  

Preventing complications after premature birth
Babies have suffered unnecessarily
and resources have been wasted



  



  

Cumulative estimate of the effect of aprotinin on 
perioperative blood transfusion, 1987-2002.



  



  

An example of what is needed 

A systematic review* revealed uncertainty 
about whether giving systemic steroids to 
patients with acute brain injury does more 
good than harm.

This led to a large, multicentre randomized 
trial to address the uncertainty, the protocol 
for which was published.

* Alderson P, Roberts I (1997). Corticosteroids in 
acute traumatic brain injury: systematic review of 
randomised controlled trials. BMJ 314:1855-9; and 
Cochrane Database of Systematic Reviews. 



  



  



  



  

The report of the CRASH trial is 
exemplary because:

• it refers to current uncertainty about the effects of 
a treatment, manifested in a systematic review of 
all the existing evidence, and in variations in 
clinical practice 

• it refers to prior publication of the protocol for 
the study

• it sets the new results in the context of an 
updated systematic review of all the evidence 

• it provides readers with all the evidence needed 
for action to prevent thousands of iatrogenic 
deaths



  


