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Learning objectives

• Review basics of EBM
• Discuss methods of communication of risk

and risk reduction
• Explore the challenges of applying results

of high quality clinical studies to patient
care
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Hypothetic Examples of RRR, ARR & NNT
Measures in 4 Studies

Group Pts   # Events RR ARR NNT
Placebo 1000 1 50% 0.05% 2000
Treated 1000 0.5

Placebo 1000 10 50% 0.5% 200
Treated 1000 5

Placebo 1000 100 50% 5% 20
Treated 1000 50

Placebo 1000 1000 50% 50% 2
Treated 1000 500



Number needed to….
• NNS- number needed to screen to prevent a

particular outcome
– (e.g. mammography/breast Ca)

• NNT- number needed to treat to prevent a
particular outcome
– (e.g. statins/CHD)

• NNH- number needed to harm to result in a
particular outcome
– (e.g. ASA and bleeding)



What is significant?

• Statistical significance
– Epidemiologists, policy makers, population

care advocates
• Clinical significance

– Clinicians

• Personal significance
– Patients



What is significant?

• RRR?
• ARR?
• P value < 0.05?
• Narrow Confidence Interval?

Desirable metrics:

• NNS < 1000 for a screening test?
• NNT < 100 for a treatment effect?
• NNH > 200 for a harmful effect?



P values or confidence intervals?

• P values test the evidence against a null
hypothesis- e.g. p=0.05 or we can be sure
that the hypothesis tested is likely to be
true 95% of the time.

• Confidence intervals tell us about the
strength of evidence- e.g. a 95% CI is the
range of values within which we can be
95% sure that the true value lies.



Risk reduction- relative (50%) or absolute (0.5%)?
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Risk reduction- relative (50%) or absolute (2.5%)?
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































































25/1000
2.5%

50/1000
5%

NNT 40

Treatment



Risk reduction- relative (26%) or absolute (0.8%)?











































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What is the benefit of not taking HRT for 10 years
regarding breast cancer incidence risk?
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Other graphical representations

J Natl Cancer Inst. 2003 Apr 16;95(8):581-7.



• In men with no history of coronary artery
disease, does lowering lipids result in
reducing heart attacks and death?





• In patients who have had a coronary
event, does statin therapy reduce the risk
of further events or death?





• In those who have had a coronary event,
does very aggressive lipid lowering
reduce the risk of further events and
death?

Was that the Prove IT study?





• In patients with CHF who are on a diuretic, ACEI
and digoxin, does spironolactone reduce the
incidence of death?
(RALES)





The spironolactone controversy
 Juurlink et al. Rates of hyperkalemia after publication of the RALES.

NEJM.2004;351:543

• Marked increase in patients with
hyperkalemia admitted AFTER publication
of RALES.

• Why?
– Older
– More diabetics and women
– Higher doses
– Higher use of beta blockers

• Patient selection!!!
Juurlink et al.Rates of hyperkalemia after publication of the RALES. NEJM.2004;351:543



• In a patient with moderate Alzheimer’s
disease, does the cholinesterase inhibitor
donepezil reduce the likelihood of
institutional placement?





Let’s think about this…
• It is important to know (or gain access) to the

evidence
– Benefits, harms, costs, competing needs

• Patient selection is critical
• It is a challenge to pick a method for

communicating risks
– RRR, ARR, NNT/t, graphic aids

• It is an evolving art
– How to assess patient values?
– How to assess comprehension?



Now let’s practice…

• You have a patient with COPD who hears
that treatment X may be helpful
– Have a discussion regarding risks and

benefits
• You have a patient whose family requests

treatment with Aricept (donepezil).
– Have a conversation with your patient (or

family) regarding your recommendation



Putting evidence based medicine
into practice

• What do you want to do differently in the
future?

• What do you need to accomplish this?


