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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

Autonomy

Knowledge Beliefs

Valid Fidelity
Beliefs

Accessible Knowledge

Meaningful Energy
Continuous improvement



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
Placebo

Treated

Placebo
Treated

Placebo
Treated

Placebo
Treated

Pts

1000
1000

1000
1000

1000
1000

1000
1000

# Events

1 CER
0.5 EER
10 CER
5 EER
100 CER
50 EER
1000 CER
500 EER

RR
50%

50%

50%

50%

ARR NNT
0.05% 2000

0.5% 200
5% 20
50% 2

As the control event rate increases, the NNT decreases- populations

with higher rates of events are more likely to benefit from interventions
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EER= experimental event rate
CER= control event rate

—» EER=A/A+B

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



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....

- number needed to to prevent a

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

- number needed to to prevent a

particular adverse outcome
— (e.g. warfarin/atrial fibrillation)

- number needed to 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

» Confidence intervals tell us about the
strength of evidence- e.g. a 95% Cl is the
range of values




Risk reduction- relative (50%) or absolute (0.5%)?
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Risk reduction- relative (50%) or absolute (2.5%)?
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Risk reduction- relative (26%) or absolute (0.8%)?
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RRR 26%
o
No HRT ARR 0.8% HRT for 10 years

What is the benefit of not taking HRT for 10 years

regarding breast cancer incidence risk?

NNT 125



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,
NOo murmurs
+1 pedal pulses

—Lungs: clear
— Extremities: no edema
* Labs are normal
 ECG shows atrial fibrillation



Ask Clinical Questions

Patient/
Population

In an elderly

female with

nonvalvular
atrial fibrillation

Intervention/

Comparison (Outcome)
Exposure
i no _ what is the risk
anticoagulation of stroke?
_ compared reduce
does warfarin to aspirin or the risk
no treatment of stroke?
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COCHRANE STROKE GROUP
Abstracts of Cochrane Reviews Cochrane

The Cochrane Library Issue 2,2001 Library

The full text of these teviews and protocols is available in [The Cochrane Library ]

indicates the review is new in the cutrent release of the Library.
indicates the review has been substantially amended since the last issue of the Library.
Note: 'Protocols' are the introduction, objectives, matetials and methods for reviews currently being prepared.

Reviews

Anticoagulants for acute ischaemic stroke (Cochrane Review)
Anticoagulants for preventing recurrence following ischaemic stroke or transient ischaemic attack (Cochrane Review
ants for preventing stroke in patients with nonrheumauc atrial fibrillation and a history of stroke or transient ischemic attacks (Cochrane Review

Antiplatelet therapy for acute 1schaenuc stroke Cochrane Review
Antiplatelet thera

Antithrombotic drugs for carotid artery dissection (Cochrane Review’

Calcium antagonists for aneurysmal subarachnoid haemorthage (Cochrane Review

Caleium antagonists for acute ischemic stroke (Cochrane Review)

Carotid endarterectomy for symptomatic carotid stenosis (Cochrane Review)

Carotid endatterectomy for asymptomatic carotid stenosis (Cochrane Review)

Circulatory volume expansion for aneurysmal subarachnoid hemotthage (Cochrane Review)
Cognitive rehabilitation for memory deficits following stroke (Cochrane Review)

Cognitive rehabilitation for attention deficits following stroke (Cochrane Review)

Cooling therapy for acute stroke (Cochrane Review)

Cotticosteroids for acute ischaemic stroke (Cochrane Review)

Electrical stimulation for preventing and treating post-stroke shoulder pain (Cochrane Review
Ewversion versus conventional carotid endatterectomy for preventing stroke (Cochrane Review
Fibtinogen depleting agents for acute ischaemic stroke (Cochrane Review)

Gangliosides for acute ischaemic stroke (Cochrane Review)

Glycerol for acute stroke (Cochrane Review)

Haemodilution for acute ischaemic stroke (Cochrane Review)

Interventions for deliberately alteting blood pressure in acute stroke (Cochrane Review)



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% (1 0.23 - 0.52), all stroke (OR = 0.39, 95% Cl 0.26 - 0.59), all disabling or fatal stroke (OR
= 0.47, 95% (I 0.28 - 0.80), and the combined endpoint of all stroke, MI or vascular death (OR = 0.56,
95% (I 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

OR =0.34, 95% CI0.23 - 0.52

* Odds Ratio < 1 > decreased risk
» Confidence Interval does not cross 1 > statistically significant
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Abstract s

Question™ — - S —
Bt Risk of Stroke

Diasowy  VVarfarin vs. placebo RRR 62%, 95% Cl48% - 72%
Cliborsti — Aspirin vs. placebo RRR 21%, 95% Cl 2% -38%

Shudy sl Warfarin vs. aspirin RRR 36%, 95% Cl 14% - 52%
AF. The exc SN

Dat

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

Primary prevention: NNT = 37 NNT = 67 usted-dose
Secondary prevention: NNT =12 NNT =40 tfi?fﬂﬁgd
(e o) Sl
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one stroke will be prevented.

afatin 1 mote effective than aspirin, The
balance of benefit and tisk between warfarin and aspinin depends on the underlying risk for stroke and hemorthage in each patient,
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Anticoaqulation to prevent embolization
in chronic atrial fibrillation:

Recommendations

'RISK FACTORS
+Mortality after stroke
PSUMMARY OF CLINICAL TRIALS
+Possible limitations to clinical practice
+Utilization of warfarin
'RECOMMENDATIONS
+Preventive strateqies
+Patient selection
-Lone AF
-Paroxysmal AF
-Hyperthyroidism
-Permanent pacemakers
+anticoaqulation with warfarin
-Goal INR
-Initiation of therapy
+Antiplatelet agents

GRAPHICS
*Fibrinogen genotype outcome AF
rWarfarin in AF
rAnalysis of warfarin in AF
*Anticoaq AF age risk factors
*Events in AF according to INR
*Low dose warfarin in AF
»Anticoaqulation nonvalvular AF

Anticoagulation to prevent embolization in chronic atrial fibrillation:
Recommendations

Morton F Arnsdorf, MD U pTo Date

Gregory ¥H Lip, MD, FRCPE, FESC, FACC

UpTobDate performs a continuous review of over 270 journals and other resources, Updates are
added as important new information is published. The literature review for version 9.1 is current
through December 2000; this topic was last changed on April 18, 2000,

Systemic embolization from atrial thrombi can occur with either paroxysmal or chronic atrial fibrillatior
{AF), spontaneously or in association with cardioversion. As a result, anticoagulation is often
considered in these patients. This decision is best made with an appreciation both of the risk of
embolic events and of the results of controlled trials that have been published in the past few years.

Among patients with chronic AF, the Framingham Heart Study found that the incidence of clinically
evident embolization was about 5§ percent per year; in addition, the overall incidence of
cerebrovascular embolization was 28 percent as compared to 7 percent in patients in sinus rhythm
[1]. The prevalence of stroke associated with AF increases strikingly with age. As an example, one
study evaluated 27,202 men and women, aged 50 to 89, with a hospital diagnosis of AF and without
a prior diagnosis of stroke [2]. The stroke rate {percent per patient per year) was:

1.3 in those aged 50 to 59
2.2 in those aged 60 to 69
4.2 for those aged 70 to 79
5.1 for those aged 80 to 89

Compared to the general population, AF increased the risk of stroke in men (relative risk 2.4) and
women (relative risk 3.0).

Autopsy studies, however, have revealed a much higher frequency of embolization: 40 percent or
more of patients with chronic AF had peripheral embaoli and 40 to 70 percent had cerebral emboli
[1,2]. In comparison, it has been assumed that the risk of embaolization is small and that
anticoagulation may not be necessary if cardioversion is performed within 72 hours of the onset of
AF. However, this assumption may be erroneous. (See "Anticoagulation during restoration of sinus
rhythm in atrial fibrillation").

1. Wolf, PA, Kannel, WB, McGee, DL, et al. Duration of atrial fibrillation and immminence of stroke: The Framingham
study. Stroke 1983; 14:664.

2. Frost, L, Engholm, G, Johnsen, S, et al. Incident stroke after discharge from hospital with a diagnosis of atrial
fibrillation. Am J Med 2000; 108:36.

3. Hinton, RC, Kistler, JP, Fallon, 1T, et al. Influence of etiology of atrial fibrillation on incidence of systemic embaolism
Am 1 Cardinl 1977: 410:509
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TRODUCTION
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Spontaneous echo contrast
vypercoagulable state
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Transesophageal echocardiography
umrary of risk models
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farfarin
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ow-dose warfarin plus aspirin

isk of bleeding

yperthyroidism

irelagatran

onpharmacologic options

Prevention of AF

LAA ligation, amputation, or occlusion
ROKE IMN THE SETTING OF AF

isk of recurrent embolism

valuation

Echocardiography

cute antithrornbotic therapy
Thrombolysis

Heparin

Aspirin

=

discussed separately. (See "aAnticoagulation prior to and after restoration of sinus rhythm in atrial

fibrillation").

INCIDENCE OF EMBOLISM — Atrial fibrillation occurs in 2 to 4 percent of the population aged 60
years and older [3-5]. The prewvalence of AF increases with age, affecting more than 10 percent of
people older than age 80 years {show figure 1) [3,6]. AF is thought to be responsible for
approximately one-sixth of all ischemic strokes in people over age 60 years [7].

The incidence of stroke associated with AF increases with age [7,8]. This was illustrated in a study
that evaluated 27,202 men and women, ages 50 to 89, with a hospital diagnosis of AF and without a
prior diagnosis of stroke [2]. The stroke rate (percent per patient per year) was:

+ 1.3 in those aged 50 to 59 years
* 2.2 in those aged 60 to 69 years
* 4.2 for those aged 70 to 79 years

+ 5.1 for those aged 80 to 89 years

Compared with the general population, AF increased the risk of stroke in men (relative risk 2.4) and
women (relative risk 3.0).

Most embolic events are ischemic strokes; in one review, peripheral embolization accounted for only
6.3 percent of events [2]. AF is associated with more severe strokes and "longer" transient ischemic
attacks than embaoli from carotid disease, presumably due to embolization of larger particles in AF
[10,11]. This relationship was illustrated in a report comparing ischemic brain events in patients with
A&F and those with carotid disease in two major trials; the ratio of hemispheric events to retinal
events was 25:1 with AF compared to 2:1 with carotid disease [10].

In addition to causing clinical stroke with major deficits, AF is also associated with silent cerebral
infarctions [12-14]. The frequency with which this occurs was evaluated in a report of 516 patients
with nonrheumatic AF in the SPINAF trial; CT scanning was performed initially and, in the absence of
neurologic symptoms, at the end of follow-up [12]. One or more silent cerebral infarctions were seen
at presentation in 15 percent; the estimated rate of new silent cerebral infarcts was about 1.3

aail this to a colleague

percent per year at up to three years follow-up.
[ [ [ [ | @ intemnet
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Resources
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¢ Consumer Health
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e 2Books
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eb of Science
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Search
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Home | Search | Index
General Info Resources Services Forms Guides/Help

Evidence-Based Medicine (EBM) Resources

Evidence-based medicine is the "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).

Finding Evidence-Based Answers to Clinical Questions-
Quickly and Effectively [Chart/Overview; PDF]

Resources for answering broad, general clinical questions:

Textbooks

UpToDate
eMedicine

National Guideline Clearinghouse

Resources for answering narrow, patient-focused clinical questions:

e Cochrane Database —

of Systematic Reviews —
ACP Journal Club < ]
bmjupdates —

Database of Abstracts of Reviews of Effectiveness { DARE)

Dartmouth EBM Database- Maintained and updated by members of the —
Department of Medicine.
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\EBM Database Home Essential EBM for the Practicing Clinician

yWiew Recent Additions The Evidence Based Medicine database at Dartmouth Hitchcock Medical Center is
designed to provide rapid access to clinically important trials likely to be of use in the
»Search practice of medicine. It is maintained and updated by members of the Department of
Medicine.

»Add New Study Studies that are summarized have high quality and level of evidence {e.g. randomized
control trial, meta-analysis, systematic review) and have been formatted to allow rapid
yReview Pending retrieval. No summary can substitute for a careful exploration of the literature but
presenting clinically relevant studies in this format may provide useful information in a
vWiew Log timely manner. Although the medical literature is vast, certain studies have or should
inform the everyday practice of medicine, and we are in the process of building an
vEdit Administrators "Essential EBM for the Practicing Clinician". Suggestions for studies that should be
included in the database are encouraged, and new submissions are welcome. The

»Log Out database provides direct links to the original articles for further reading.

Keywords:
control event rate
experimental event rate

relative risk reduction

confidence interval {the true value is likely to reside in this interval with 95%
certainty)

numher needed to treat (1/absolute risk reduction)
intention to treat
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BN Databece Home Latest additions to the EBM Database

»View Recent Additions 972742005 Do patients with heart disease but without LY dysfunction benefit from
ySearch ACEI? (HOPE Trial)

g In patients with non-valvular atrial fibrillation, does the addition of
/2772005 : ; 5
vAdd New Study coumadin reduce the risk of stroke”

972742005 In patients with abdominal aortic aneurysm (AAA), IS endovascular
' | ' ' ' ir? DREAM
yReview Pending repair superior to open surgical repair

In patients with mild to moderate Alzheimer disease, does the addition

vViewlog RISt E of donepezil reduce subsequent hospitalization or disability?

FEAI Admitistators Does levodopa hasten neurodegeneration in Parkinson's disease as
9/20/2005 measured by a clinical scale (Unified Parkinson's Disease Rating

vLog Out Scale) and by a radiological measure of dopamine transporter density
[123]l-beta-CIT SPECT.

Search the database for a study

VL LTS All Categories ¥
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vEBM Database Home Category: | Neurology
Sub Category: | Stroke

»Wiew Recent Additions

Dusstion: In patients with non-valvular atrial fibrillation, does the addition of
rSearch " | cournadin {warfarin) reduce the risk of stroke?

Type: | Meta-analysis
vAdd New Study

Excellent quality, limited by some heterogeneity across trials.
_ , Quality: | Published trials were from 1989-1993 All studies were analyzed by
rReview Pending intention to treat.

wWiew Log Sixteen trials included a total of 9874 participants (mean follow-up,

. " patients: | 1.7 years) and 2239 assigned to placebo. Target INR for cournadin
vEdit Administrators was 2-2 6.

vLog Out Courmadin Placebo

Outcome EER CER RRR
Stroke, all patients: 3.6% 9.1% 60 (48-72)

Absolute risk reductions were 2 7% (NNT 37) per year for primary
prevention and 8 4% (NNT 12) per year for secondary prevention.
Major extracranial bleeding was increased by warfarin therapy
o (absolute risk increase, 0.3% peryear). Aspirin (six trials, 3119
Signiffc';",:zﬂ participants) reduced stroke by 22% (Cl, 2% to 38%), absolute risk
reductions were 1.5% per year for primary prevention and 2 5% per
year for secondary prevention. Adjusted-dose warfarin (five trials,
2837 participants) was more efficacious than aspirin {relative risk

reduction, 36%
[ [ [ [ [ |N{Localintranet
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yWiew Log

vEdit Administrators

vLog Out

Sixteen trials included a total of 9874 participants (mean follow-up,
Patients: | 1 7 years) and 2239 assigned to placebo. Target INR for coumadin
was 2-2 6.

Coumadin Flaceho

Outcome EER CER RRR
Stroke, all patients: 3.6% 9.1% 60 (48-72)

Absolute risk reductions were 2 7% (NNT 37) per year for primary
prevention and 8 4% (NNT 12) per year for secondary prevention.
Major extracranial bleeding was increased by warfarin therapy
(absolute risk increase, 0.3% per year). Aspirin (six trials, 3119

Clinical | - ticipants) reduced stroke by 22% (Cl, 2% to 38%); absolute risk

Significance:

reductions were 1.5% per year for primary prevention and 2 5% per
year for secondary prevention. Adjusted-dose warfarin (five trials,
2837 participants) was more efficacious than aspirin (relative risk
reduction, 36% [Cl, 14% to 52%]).

Ann Intern Med. 1999 Oct 5:131(7):492-501
Jonathan M. Ross
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Antithrombotic Therapy To Prevent Stroke in Patients with Atrial

Fibrillation: A Meta-Analysis

Robert G. Hart, MD; Oscar Benavente, MD: Ruth McBride, BS; and Lesly A. Pearce, MS

Purpose: To characterize the efficacy and safety of anti- onvalvular atrial fibrillation is an important in-

coagulants and antiplatelet agents for prevention of dependent risk factor for stroke. Since 1989, 16

stroke in patients with atrial fibrillation. published clinical trials have conducted 36 separate

Data Sources: Randomized trials identified by using the randomized comparisons of antithrombotic agents

search strategy developed by the Cochrane Collaboration  in approximately 10 000 participants with atrial fibril-

Stroke Review Group. lation (1-17). Previously published meta-analyses

Study Selection: All published randomized trials testing ~ and pooled analyses of individual patient data (18-

antithrombotic agents to prevent stroke in patients with 20) have considered, in various combinations, the

atrial fibrillation. first 6 clinical trials to be published. We present a

Data Extraction: Data on interventions, number of par- ~ meta-analysis of all currently available trials to fur-

ticipants, duration of exposure and occurrence of allstroke  ther characterize the comparative efficacy and safety

(ischemic and hemorrhagic), major extracranial bleeding, of antithrombotic therapy for the prevention of

and death were extracted independently by two investiga- stroke in patients with atrial fibrillation.

tors.

Data Synthesis: Sixteen trials included a total of 9874

participants (mean follow-up, 1.7 years). Adjusted-dose Methods
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Apply the Evidence

Given her age and risk factors, Mrs.
Jones has approximately an 8 to
12% vyearly 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




