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What is Evidence-Based Medicine? 

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

 



Why do we need EBM? 



  

Fifty years ago Frances Kelsey transformed the way prescription 
drugs are regulated. As a new FDA employee she was assigned to 
review Kevadaon, better known as its brand name drug 
thalidomide. 
 
Kelsey at the time questioned the drugs safety. “It just came with so 
many extravagant claims that I didn’t believe.” 



Types of study evidence affects the 
quality  



Expert opinion- Lowest level 
of evidence  

Would you ever have put 
babies to sleep on their 

tummies?  



Expert opinion  

Baby and Child Care” has actually sold more that 50 million 
copies, only outmatched in sales by the Bible 



Ruth Gilbert et al. Int. J. Epidemiol. 2005;34:874-887 

Front vs. back 
 
 
 
 
 
 
front vs. non-front  

Over four fold increase 
risk of sudden infant 

death syndrome  



Types of study evidence affects the 
quality  





Survival from age 35 for continuing cigarette smokers and lifelong non-smokers among UK 
male doctors born 1900-1930, with percentages alive at each decade of age.  

Doll R et al. BMJ 2004;328:1519 

©2004 by British Medical Journal Publishing Group 



Types of study evidence affects the 
quality  



Why  we need RANDOMIZED CONTROLLED 
TRIALS ?  In the early 1980s newly introduced 

antiarrhythmics were found to be highly 
successful at suppressing arrhythmias.  
 
 
 
 
 

Not until a RCT was performed was 
it realized that, although these 
drugs suppressed arrhythmias, they 
actually increased mortality.  
 
 
The CAST trial revealed Excess 
mortality of 56/1000.  
 
By the time the results of this trial 
were published, at least 100,000 
such patients had been taking these 
drugs. 



Types of study evidence affects the 
quality  



•  For every 1000 patients treated 65 more will be alive at 1 month if treatment is 
administered in the first hour – the ‘golden hour’ – after symptom onset. 
  
•  37 lives are saved for every 1000 patients treated in the 1–2 hour interval 
  
•  26 lives are saved for every 1000 patients treated in the 2–3 hour interval 
  
•  29 lives are saved for every 1000 patients treated in the 3–6 hour interval 
 
•  20 lives are saved for every 1000 patients treated in the 7–12 hour interval 



EBM  
as a medical 
student? 



Be aware that treatment 
options should be based on 
clinical need and the 
effectiveness of treatment 
options, and that decisions 
should be arrived at through 
assessment and discussion 
with the patient 



Must be aware of their 
responsibility to maintain their 

knowledge and skills 
throughout their careers. 

 
Students are expected to keep 

up to date and to apply 
knowledge necessary for good 

clinical care.  



Steps	of	prac,cing	EBM	
1.	Ask	a	focused	ques-on.	
2.	Track	down	some	evidence		
3.	Cri,cally	appraise	evidence	for	its	
validity	and	effect		
4.	Apply	the	evidence	in	prac,ce:	



1. General Questions 
General knowledge about  a condition such as heart attack. 
These types of questions typically ask who, what, where, 
when, how  
& why. For example: 
q  What are the risk factors for an MI?  
q  What are the symptoms and sign of someone presenting 

with  MI?  
q  What are the diagnostic tests for MI? 
q  What are the treatments of MI?  
q  What are the complications of an MI? 
 
 



Patient presenting with MI  
 
Specific Questions about actual  
patient care decisions and actions 
 
For treatment  
4 (or 3) components: 

In Patients with a heart attack   
Does (I) cholesterol lowering therapy    
Compared to placebo  
reduce mortality (O)  
 
 
 



Types of study evidence affects the 
quality  



2000 2005 2010 2015

Heart Attack evidence 

2002 
Lancet: HPS study shows 
benefit of statins 
independent of baseline 
level 

2013 
Routine use of Oxygen 
questioned in a 
Cochrane review

2005 
Editorial in BMJ calls for 
aspirin for everyone 

2000 
Lancet: publishes  
effect of low dose b-
blockers in the 
elderly 

2003 

Lancet: primary PTCA 
more effective than 
thrombolysis 

2015
Paramedic 2 Trial tests 
effectiveness of 
adrenaline in cardiac 
arrest

2009 
Lancet: aspirin is of 
uncertain net benefit for 
primary prevention

2010  
In hospital mortality 5%

Lancet: cholesterol 
triallist collaboration 
90,056 participants in 
14 RTCs 

Lancet: 2005 COMMIT 
trial  beta blocker should 
be withheld if the patient 
is unstable 

2015 
American College of 
Physicians guidelines 
warn against screening  
asymptomatic individuals 

2005 
Lancet: COMMIT  
trial  of early 
metoprolol  in 45,852 
participants 

1999 
HOPE trial published on 
ramipril  in the NEJM



 questions to ask  
 
1. How common is the problem  Prevalence  

2. Is early detection worthwhile  Screening 

3. Is the diagnostic test accurate  Diagnosis  

4. What will happen if we do nothing  Prognosis  

5. Does this intervention help  Treatment  

6. What are the harms of an intervention   Treatment  
 



Specific Questions about 
actual  patient care decisions and 
actions 

General Questions about  a 
condition These types of questions 
typically ask who, what, where, when, 
how  

Experience with the condition  

General and Specific Questions  

 K
now

ledge requirem
ents  



Keeping up to date  
Size of Medical Knowledge 

•  NLM MetaThesaurus 
– 875,255 concepts 
– 2.14 million concept names 

•  Diagnosis Pro 
– 11,000 diseases 
– 30,000 abnormalities (symptoms, signs, lab, X-

ray,) 
– 3,200 drugs (cf FDAs 18,283 products) 

1 disease per day 
for 30 years 

To cover the vast field of medicine in four years is an impossible task. 
  - William Olser 



Median minutes/week spent reading 
about my patients 

Self-reports at 17 Grand Rounds: 
 
•  Medical Students:     90 minutes 
•  House Officers (PGY1):  0    (up to 70%=none) 
•  SHOs (PGY2-4):   20  (up to 15%=none) 
•  Registrars:   45  (up to 40%=none) 
•  Sr. Registrars   30  (up to 15%=none) 
•  Consultants: 

– Grad. Post 1975:  45  (up to 30%=none) 
– Grad. Pre   1975:  30  (up to 40%=none) 



Steps	of	prac,cing	EBM	

1.	Ask	a	focused	ques,on.	
2.	Track	down	the	evidence		
3.	Cri,cally	appraise	evidence	for	its	
validity,	effect	size,	precision	
4.	Apply	the	evidence	in	prac,ce:	



FINDINGS: 
 
At the end of study, 59 individuals had dropped out from the rosiglitazone 
group and 46 from the placebo group. 306 (11.6%) individuals given 
rosiglitazone and 686 (26.0%) given placebo developed the composite 
primary outcome (hazard ratio 0.40, 95% CI 0.35-0.46; p<0.0001); 1330 
(50.5%) individuals in the rosiglitazone group and 798 (30.3%) in the 
placebo group became normoglycaemic (1.71, 1.57-1.87; p<0.0001). 
Cardiovascular event rates were much the same in both groups, although 14 
(0.5%) participants in the rosiglitazone group and two (0.1%) in the placebo 
group developed heart failure (p=0.01). 



“Furthermore, despite the population being at low risk of heart failure (10 
year risk 0.33%) a significant increase (0.4%) in heart failure was seen in the 
rosiglitazone group compared with placebo (7.03, 1.60 to 30.9, number 
needed to harm at three years 250).” 



In the next 4 weeks  

•  Try to ask for one patient you  have seen:  

1.  What causes the disease? 
2.  How was the disease diagnosed?  
3.  How was the patient treated?  
4.  What is the natural history of the disease? 
5.  Consider formulating a PICO 

And try to find some evidence 





Thank you  
 
www.cebm.net 
 
Twitter @cebmblog  
 


