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o Y2 (evidence-base medicine, EBM)
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e E LSBT

o 1972 Bl H .”?vﬁ =k Archie Cochrane T4y
Effectiveness and Ef#iciency--“that health
services should be evaluated on the basis of
scientific evidence rather than on clinical
Impression, anecdotal experience, ‘expert’
opinion or tradition” - flﬁ*iﬁ—%frandomized
controlled trialspugf !4

. 1980’3:%@'?‘%&%&'@David L. Sacketti J[l&F
McMaster 575 T g i SPEat SR 59
1 -+~ =5 (Evidence-based clinical
practice)
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e« 1992: Evidence-based Medicine— ﬂpl JEF A
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Cochrane Collaboration Logo
(meta-analysis of seven trials)
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David L. Sackett, Oxford University

Patient values and preferences

Clinical epidemiology
Problem-based, small group,
Self-directed adult learning

Best possible
decision

Clinical expertise Best evidence
l Populations and groups of patients

Evidence-based health care
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An Updated Model of EBM

Haynes RB, McMaster University

Clinical state and cireumstances

Clinical ExXgertise

Patients’ preferences Research evidence
and actions
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The reason of interest:
4 realizations

Dally need for valid clinical information

Inadequacy of traditional sources of
iInformation

Disparity between experience and up-to-
date knowledge & performance

Inabllity to afford time for finding and
assimilating the evidence
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The reason of interest:
5 developments

Strategies for tracking down and
appraising evidence

Systematic review (Cochrane
Collaboration)

Secondary journals
Information technology eg. internet

Strategies for lifelong learning and
Improving clinical performance
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EBMp - {[5H, (5 steps)

Step 1: Ask an answerable question

Step 2. Search the best evidence

Step 3: Critical appraisal

Step 4: Apply to our patients(extrapolation)
Step 5: Self evaluation(audit)
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. ﬁ?ﬁiﬁ[&'[ﬁiﬁ(clinical scenario)%|/background
vs. foreground gquestions
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Background Questions

Ask for general knowledge about a disorder

Two components
— A question root (who, what, where, when, how, why)
— A disorder, or an aspect of a disorder

Ex:What causes babesiosis? When do
complications of acute pancreatitis usually occur?

Background resources: textbooks, narrative
reviews in journals (Online Harrison, UpToDate)

— Answering only background guestions is insufficient
to help getting the best available care to our patients

Ed



Foreground guestions

» Ask for specific knowledge about managing
patients with a disorder

e 4 components(PICO)
— Patient and/or problem
— Intervention (or exposure, test)
— Comparison
— Qutcomes
e EX: In older patients with isolated diastolic

dysfunction, does adding digoxin to standard
diuretic and ACEI treatment yield enough

reduction in morbhidity and/or mortality to be
worth its adverse effects?

Ed



Determining question type

Therapy

— Determining the effect of different treatments on improving
patient function or avoiding adverse events

Harm

— Ascertaining the effects of potentially harmful agents (including
the vary therapies we would be interested) on patient function,
morbidity, and mortality

Diagnosis

— Establishing the power of an intervention to differentiate between
those with and without a target condition of disease

Prognosis
— Estimating the future course of a patient’s disease
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4 PICOTIIES 5 st

e Scenario: you are interested in whether
statin is effective in reducing CV risk and
mortality rate in DM patients

e Question
— Population: In DM patients does
— Intervention: statin therapy
— Comparison: placebo

— Qutcome: reduce CV event risk and mortality
rate?
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P( Diabetes mellitus OR OR )AND
|( ggﬂdi;?;ﬁ; OR  statin OR )AND
Inhibitors
C( OR OR )AND
O( Cardiovascular OR mortality OR )

disease
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Treatment Study

Occurrence of diabetic Relative risk Absolute risk Number
neuropathy at 5 years reduction reduction needed to
among insulin-dependent (RRR) (ARR) treat (NNT)
diabetics in the DCCT trial
Usual insulin Intensive CER —EER CER-EER 1/(RRRxCER)
regimen insulin regimen CER =1/ARR
control experimental
event rate event rate
(CER) (EER)
9.6% 2.8% 9.6% -2.8%  9.6% - 2.8% 1/6.8%
9.6% =6.8% = 15 patients
=71%

95% Cl*=  4.4%1t0 9.2% 11 to 23

B e S




Confidence Interval(Cl)

 95% CIl on an NNT = 1/(limits on the CI of
its ARR)

 Limits on the CIl of ARR

_ ARR+1.96 CERx (1- CER) N EERx (1- EER)
#ofControl Pts #ofExperPts

_ 6.8%+1.96 0.96x0.904 N 0.028x0.972 _ 6.8%4 2 4%
730 711
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Diagnosis Study

Target disorder
(iron deficiency anemia)

Present Absent
Diagnostic Positive 731 270
test result (< 65 mmol/L) a b
(serum ferritin) Negative 78 1500
(= 65 mmol/L) C d
Totals 809 1770
a+c b+d

Totals

1001
a+b

1578
c+d

2579
a+b+c+d



“Constant” Parameters of A

Diagnostic Test

Sensitivity, Sn = a/(a+c) = 731/809 = 90%
Specificity, Sp = d/(b+d) = 1500/1770 = 85%
Likelihood ratio for a positive test result, LR+
= Sn/(1-Sp) = 90%/15% = 6

Likelihood ratio for a negative test result, LR-
= (1-Sn)/Sp = 10%/85% = 0.12

T SO P
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Independent Variables

* Pre-test probability (prevalence, p) =
(a’+c’)/(a’+b’+c’+d’)
— p= (a+c)/(atb+c+d) = 809/2579 = 31%
 Pre-test odds = p/(1-p) = 31%/69% = 0.45
— Pre-test odds = (a+c)/(b+d) = 809/1770 = 0.45
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Predictive Values

* Positive Predictive Value, PPV = p x Sn/{p x
Sn + (1-p) x (1-Sp)} = 0.31x0.9/{0.31x0.9+(1-
0.31)x(1-0.85) = 73%

— PPV= al/(a+b) = 731/1001 = 73%

 Negative Predictive Value, NPV = (1-p) x
SpAp x (1-Sn) + (1-p) x Sp} = (1-
0.31)x0.85/0.31x(1-0.9)+(1-0.31)x0.85 = 95%

— NPV= d/(c+d) = 1500/1578 = 95%

« PPV NPV:p 1-p;Sn Sp
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Post-test Odds

e |ndex test +ve

— Post-test odds = pre-test odds x LR+ =
0.45x6 = 2.7 = {p/(1-p)} x {Sn/(1-Sp)}
* Post-test odds = a/b =731/270 = 2.7

e |ndex test —ve

— Post-test odds = pre-test odds x LR— =
0.45x0.12 = 0.05 = {p/(1-p)} x {(1-Sn)/Sp}
e Post-test odds = c/d = 78/1500 = 0.05

T SO P
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Post-test Probability

e |ndex test +ve

— Post-test probability = post-test odds /
(post-test odds +1) = 2.7/(2.7+1) = 73% = p
x Sn/{p x Sn + (1-p) x (1-Sp)} = PPV
» Post-test probability = a/(a+b) = 731/1001 = 73%
e Index test —ve
— Post-test probability = post-test odds /
(post-test odds +1) = 0.05/(0.05+1) =5% =p
x (1-Sn) / {p x (1-Sn) + (1-p) x Sp} =1 - NPV
» Post-test probability = c/(c+d) = 78/1578 = 5%

EE or: JoEET o B e
e +ve —ve:Sn 1-Sn:Sp 1-S :



Meta-analysis:

Comparison: 03 Treatment versus Placeho
Outcome:

01 Effect of treatment on mortality

Forest plot

Treatment Control OR Weight OR
Study nH nH (95%Cl Fixed) % (95%Cl Fixed)
Browven 1995 241472 355499 = 9.6 Q7[0421.21]
Geoffrey 1997 1207 2850 182 12838 -ﬁ- 218 0.64{0.51,081]
Mazon 1996 a6 12051 a4 1 2030 —— 244 0.65[0.46,0.92]
Peters 2000 aia 4778 = 1.1 1.22[0.31 4.71]
Scott 1993 C) I 46 1 792 —a 131 06E[0.42 1.06]
Total(95%Clh 236 16242 301 FTE237 i 100.0 0.6E[0.56,0.75]
Test for heteru::gene'rt%_.f chi-zguare=0132 df=4 p=0392
Test for overall effect z=-4 .52 p=0.00001
12 i 10
Fawaours tregtment Fawaurs control
Eyeball test Cochran Q Impact size
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i deasY Clinical bottom line)

o Statement of best available answer(s) to
the question
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Level 1 RCT' & & stk | #HR8F3° &) | A& sih ol 4l ATAR AR AT | A bbE ) AR
EIAE § % B AR & | Level 1 ik | 2 &2 4H® Level 1 34§ :
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Interval # &9RCT | 5] it 4% 5 SedE ot AN ET | = Rre@ i 4ET i) & 3
A ) FoRBRRAET | K
52 Bl 3 GO ER IR
5307
Level 2 AT AR & | B A X Ac) ] =] A A 7 #tE E AR
HE o oA EAE N Level 2 3¢ @k & Z & #HEE Level 2 =gk -
i ou " o7 RCT RCT # it | A A |8 fdmyd | A EFRBERS
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Level 3 HHE M A B E1 AR EELE £y it BE R R
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(case- control
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Level 5 LFEERL EEER EEER EEERL EEERL
& FEEF B Ao FEF 2005 FARME S RN EEF 2 (Oxford Centar for EBM, May 2001) &35 £ 3 #F (4854 5
hitp-www cebm netlevels _of evidence asp ; & & #» NHS R&ED &5 Bob Philips and Cheis Ball et al, since 1993)
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Grades of Recommendation

consistent level 1 studies

consistent level 2 or 3 studies or extrapolations from
level 1 studies

level 4 studies or extrapolations from level 2 or 3
studies

level 5 evidence or troublingly inconsistent or
Inconclusive studies of any level

"Extrapolations" are where data is used in a
situation which has potentially clinically
Important differences than the original study

situation i Je AR S BEb
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Systems Computerized decision support
S{J \ Evidence-based textbooks
mmaries
| l
Synopses\ Evidence-based journal abstracts
Syntheses \ Systemaii c Reviews
Studies \ Origina journal articles

Modified from R Brain Haynes et al.: ACP Journal Club Nov/Dec 2006 | Vol 145 ¢ Number 34;A8-A9.
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H 7 EBMpY= FEH=0
e “Searching & appraising”

— provides E-B care, but Is expensive in time
and resources

e “Searching only”

— much, quicker, and if carried out among E-B
resources, can provide E-B care

* “Replicating” the practice of experts

— quickest, but may not distinguish evidence-
based from ego-based recommendations
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I piugElF2 (Paradigm Shift)

» FE¥= FIIDOE (Disease-Oriented
Evidence)iE72£|POEM (Patient-Oriented
Evidence That Matters)
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