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Learning objectives

• Review some 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



The Encounter Paradigm
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Evidence Based Medicine

• "conscientious, explicit and judicious use
of current best evidence in making
decisions about the care of individual
patients" (Sackett, DL. BMJ. 1996 Jan
13;312(7023):71-2).

• An intriguing irony- as most RCT’s are
based on average efficacy in large
populations



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
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As the control event rate increases, the NNT decreases- populations
with higher rates of events are more likely to benefit from interventions



The Randomised Control Trial
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EER= A/A+B

CER= C/C+D 

ARR (absolute risk reduction) = CER-EER
RRR (relative risk reduction) = ARR/CER
NNT (number needed to treat) = 1/ARR

EER= experimental event rate
CER= control event rate
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Disclaimer
• “The application of randomized trials has

brought…splendid progress in the science of evaluating
average therapeutic efficacy, but the basic statistical
strategies are not designed or intended to address the
basic scientific challenges in clinical taxonomy and data.
Randomization is not a scientific method; it is an
invaluable statistical strategy for the mathematical
exploitation of uncertainty.”

• “Thus, despite their magnificent general contributions,
randomized trials have encouraged and allowed
clinicians to evade the basic scientific challenges of
appropriate data and clinical taxonomy.”

Feinstein, Alvin. Clinical Judgment Revisited: The distraction of 
Quantitative models. Ann Intern Med. 1994;120:799-805.



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 adverse outcome
– (e.g. warfarin/atrial fibrillation)

• NNH- number needed to harm to cause an
additional particular harmful outcome
– (e.g. ASA/bleeding)



Desirable metrics?

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



What is significant?

• Statistical significance
– Epidemiologists, policy makers, population

care advocates
• Clinical significance

– Clinicians

• Personal significance
– Patients



What is significant?

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



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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Accessing the Evidence

The Dartmouth EBM Website
Via Biomedical Libraries

http://domwebserver.hitchcock.org/EBM/



What is it?

• A focused resource
• Easily searched
• A clinical curriculum of EBM



What is it more specifically?
• A compilation of clinically relevant studies

– High quality, RCTs or meta-analyses
– Likely to be useful in the clinical practice of

medicine
• Organized concisely
• Easily searched
• Quantitatively informative
• Palatable and digestible
• Backbone of an essential library for the clinician



What is it not?

• Not a competitor to Biomedical Library,
UpToDate, Ovid, Harrison’s, Center for
Evidence Based Medicine, EBM reviews,
Cochrane…

• Not pathophysiology
• Not ethics, etc.

• It is simply bringing us a step closer to
clinical evidence



Why do we need it?

• We are chronically overwhelmed with
information and information resources

• The effort to search and filter remains
considerable

• We need point of care access to
information
– To inform choice discussions
– To inform our patients
– To teach ourselves, residents and students



Stroke Reduction in Atrial
Fibrillation- how effective is

Anticoagulation?



  Assess Your Patient
• Mrs. Jones is a 78 year old woman with

nonvalvular AF diagnosed 2 months ago,
hypertension, and diabetes.  An ECHO
showed normal LV function and left atrial
size.

• No complaints
• Medications:

– Metoprolol XL 50 mg, Digoxin 0.125 mg,
Glipizide 10 mg, ASA 325 mg



 Assess Your Patient
• PE:  BP - 120/70,  pulse - 65

– Cardiac:  irregularly irregular,
 no murmurs
+1 pedal pulses

– Lungs:  clear
– Extremities:  no edema

• Labs are normal
• ECG shows atrial fibrillation



Ask Clinical Questions

Patient/
Population

OutcomeIntervention/
Exposure Comparison

In an elderly 
female with 
nonvalvular 

atrial fibrillation does warfarin
compared

to aspirin or
no treatment

what is the risk
of stroke?

no
anticoagulation

reduce
the risk

of stroke?



Medline



Cochrane

Library



Main results: Of 2313 participants without prior cerebral ischemia from five trials, about half (n = 1154)
were randomized to adjusted-dose OAC with an estimated mean INRs ranging between 2.0-2.6 during
1.5 years/participant average follow-up. Participant features and study quality were similar between
trials. OAC was associated with large, highly statistically significant reductions in ischemic stroke (OR =
0.34, 95% CI 0.23 - 0.52), all stroke (OR = 0.39, 95% CI 0.26 - 0.59), all disabling or fatal stroke (OR
= 0.47, 95% CI 0.28 - 0.80), and the combined endpoint of all stroke, MI or vascular death (OR = 0.56,
95% CI 0.42 - 0.76). The observed rates of intracranial and extracranial hemorrhage not significantly
increased by OAC therapy, but confidence intervals were wide.

Reviewers' conclusions: Adjusted-dose OAC (achieved INRs between 2-3) reduces stroke as well as
disabling/fatal stroke for patients with nonvalvular AF, and these benefits were not substantially offset by
increased bleeding among participants in randomized clinical trials. Limitations include relatively short
follow-up and imprecise estimates of bleeding risks from these selected participants. For primary
prevention in AF patients who have an average stroke rate of 4%/year, about 25 strokes and about 12
disabling fatal strokes would be prevented yearly for every 1000 given OAC.OR = 0.34,   95% CI 0.23 - 0.52

• Odds Ratio < 1  decreased risk
• Confidence Interval does not cross 1   statistically significant



Best
Evidence



Risk of Stroke
Warfarin vs. placebo    RRR 62%,   95% CI 48% - 72%
Aspirin vs. placebo    RRR 21%,   95% CI  2%  - 38%
Warfarin vs. aspirin    RRR 36%,   95% CI 14% - 52%

Number needed to treat (NNT) for one year:  
                          Warfarin vs. placebo Aspirin vs. placebo 

   Primary prevention:  NNT = 37        NNT = 67
Secondary prevention:  NNT = 12        NNT = 40

For every 37 patients with AF treated for
one year with warfarin for primary prevention, 

one stroke will be prevented.



UpToDate





















Apply the Evidence
• Given her age and risk factors, Mrs.

Jones has approximately an 8 to
12% yearly risk of stroke.

• Treatment with warfarin will reduce
this risk to 2 - 4% each year, an
absolute risk reduction of 6-8% (NNT
12-17)

• Maintaining an INR between 2 – 3
should minimize the increase in
major bleeding.



Conclusions

• The encounter paradigm expects the
physician to do a great deal

• Information access and dissemination
remain challenging

• The Dartmouth EBM Website may be an
aid in the quest for quantitative knowledge
to inform the encounter

• http://domwebserver.hitchcock.org/EBM/
or Biomedical Libraries Website


