EBM AND CRITICAL APPRAISAL

i EVIDENCE BASED MEDICINE

 CRITICAL APPRAISAL



EBM

" The Practice of Medicine is an Art Backed by
Science

1 As Trainers We Must Pass on the Art as has
Occurred over the Centuries

1 The Science:
Basic Principles
Evidence Based Medicine



EBM

 EBM Is Not Intended To Replace Clinical
Judgement But Rather To Enhance It

 As Trainers We Must:
{ Teach our trainees the principles of EBM

i Teach them how to critically appraise the evidence
Validity
Applicability



THE HIERARCHY OF EVIDENCE

la Systematic review of randomised clinical trials
Ib Single randomised clinical trials

I Cohort study

Il Case-control study

IV Physiological studies, narrative overviews,
consensus reports, opinion of



DANGERS IN NON-RANDOMISED
STUDIES

i Biological Mechanisms
{ Limited time of diseases
i Cyclical progression of diseases
i When do we see patients?
1 Psychological Mechanism
i The Rosenthal effect, we see what we want to
see (BIAS)!
f The Barnum effect, we believe what we want to
believe (astrology)!

{ Confounding by indication



IMPORTANT ASPECTS OF
RANDOMISED CLINICAL TRIALS

1 Random errors

1 Systematic errors (bias)



RANDOM ERRORS IN SMALL
TRIALS

{ False positive results
(type | error)

i False negative results
(type Il error)



SYSTEMATIC ERRORS (BIAS) IN
RANDOMISED TRAILS

Methodological quality

Confidence that the design, conduct, and report of a

trial restrict bias in the intervention comparison



HOW TO ASSESS
METHODOLOGICAL QUALITY

f Generation of the allocation sequence
1 Allocation concealment

1 Double blinding

1 Sample size

1 Intention-to-treat analysis



CONCLUSIONS

Met hodol ogi cal quality of
estimated intervention effect

1 On average, high quality RCTs provide
reliable estimates

1 On average, lOW quality RCTs exaggerate
the intervention effect with 50%

OS Mmé
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CONCLUSIONS

he majority of trials in Gastroenterology

have inadequate methodological quality
regarding

1’
1’
1’

1T

- Generation of the allocation sequence
 Allocation concealment
- Double blinding

ne methodological quality varies

significantly within different disease areas



CRITICAL APPRAISAL



The 4 components of study appraisal

1) Is the study valid (i.e. good design / little bias)?
2) What 0s the magnitude of
3) Is the effect precise?

4) Are the findings applicable?
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iy

Is the study valid?
(l.e. I1s 1t well designed?)

Study design
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PECOT diagram: design components
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1)

Is the study valid?
(I.e is it well designed?)

Absence of bias

(random or systematic error)
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Random error (precision)

Systematic and random error

low

high

Systematic error (bias)

high

®__©

True result
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Source
population

Selection

Qutcomes
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Confounding

Outcomes
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Minimising confounding

Outcomes
+ -

time

confounding
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Measurement bias
loss f-p/compliance/contamination

~ Outcomes
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2) What is the magnitude of the effects
measured in the study?

The numbers
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GATE approach: numbers

: Numerator
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Outcomes
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Relative Risk

A Exposed

A Unexposed

A/(A+B)
C/(C+D)

A B

c o

Odds Ratio

A/B
C/D



NSAIDS .-.- .-.-




treatment Total Develop an Ulcer Did not

NSAID 10 4 6
Placebo 10 2 8

Calculations made form these
results

Event Rate (ER)4/10= 4

Control event 2/10 = .2
rate (CER)

Event Odds 4/6 = .66
Control Odds 2/8 =.25

Odds ratio .66/.25 =2.6
Relative Risks .4/.2=2
(ER/CER)

Absolute Risks .4-.2=.2
(ER/CER)

NNT 1/.2=5

(1/)ER/CER)



3)

Is the EFFECT Precise
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Train the Trainers 2003 - Education and Training Committee

THE NUMBERS TABLE
occurrence, effects & precision

Outcomes
& time

Comparison
occurrence
(CO)

Exposure
occurrence
(EO)

Rel. Risk
(SeJ[e0)
°959% ClI

Risk Diff
(CE-EO)
°95% ClI

NRT
(1/RD)
°95% ClI
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4)  Arethe findings Applicable

Relevant, feasible, affordable,

generalisable
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Train the Trainers 2003 - Education and Training Committee

CATs

Critically Appraised Topics



The 5 Steps of Practising EBHC

. Translate info needs into answerable questions

. Track down best evidence to answer them

. Appraise evidence for validity, impact and
applicability

. Integrate evidence with practice expertise and

apply in practice
. Evaluate performance

Steps 1-3 =CAT
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http://www.google.co.za/imgres?imgurl=http://www.goldsoft-metal-art.com/store/images/cat.JPG&imgrefurl=http://www.goldsoft-metal-art.com/store/shop/category.asp?catid=7&h=2112&w=2816&sz=1129&tbnid=zsBUwYcK3sjCwM:&tbnh=90&tbnw=120&prev=/search?q=cat+pictures+walking&tbm=isch&tbo=u&zoom=1&q=cat+pictures+walking&docid=EB5MvjhG5syDKM&hl=en&sa=X&ei=oasOT6f1H4O2hQeet_GMAg&sqi=2&ved=0CCcQ9QEwAg&dur=484

R R U

The 5 Steps of Generating A CAT

Scenario

5-part question

Search strategy & article found

Critical appraisal summary with evidence table

Comments
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Clinical Questions

Participants (patient group / problem)
Exposure ( intervention if about therapy)
Comparison (if relevant)

Outcome

Time
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