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fa Evidence-based medicine (EBM) :
defintion

the conscientious, explicit and judicious

2. use of current best evidence in making
decisions

3. about the care of individual patients

* Conscientious: careful to do everything

* explicit : express clearly and directly

* Judicious: wise: done sensibly and carefully


http://en.wikipedia.org/wiki/Evidence
http://en.wikipedia.org/wiki/Health_care




Evidence should be included
1. clinical expertise
2. research evidence
3. patient value

Ewvidence Triad




EBM 5 steps

. Asking: Converting the clinical uncertainties into an

answerable question.

. Accessing: Search the database and tracking down the

best available evidence

. Appraising: Critical appraising that evidence for its

validity and importance

. Applying: Integrating the critical appraising with our

clinical expertise and our patient’s unique biology,
values and circumstances

. Auditing: Evaluating our effectiveness and efficiency in

executing step 1- 4 and seeking ways to improve them
both for next time



fa

From: http://www.hsl.unc.edu/services/tutorials/ebm_searching/pages/intro.htm

C-lr:zsiigf-l Suggested best type of Study
Therapy RCT>cohort > case control > case series
Diagnosis prospective, blind comparison to a gold

standard
Etiology/Harm RCT > cohort > case control > case series
Prognosis cohort study > case control > case series
ey RCT=>cohort study > case control > case

series

Clinical Exam

prospective, blind comparison to gold
standard

Cost

economic analysis




Step 1: asking:
Answerable question

PICO

Patient and/or Problem
Intervention/ or Exposure
Comparison intervention (if relevant)
Outcomes



X . : :
Step 2: Accessing: Searching skills

e Systematic retrieval of the best evidence
available

1. Identify terms to fit your PICO question

2. Look for secondary sources:
— UpToDate, Cochrane, EBMR, DynaMed...

3. Search for primary sources

— PubMed, Medline, nursing reference,
EMBASEUsing, OVIDYou...



Step 3 Appraising

Randomization: the two (or more) groups of subjects
are followed in exactly the same way

the only differences in terms of procedures, tests,
outpatient visits, and follow-up calls

Follow up: <20% loss is better

Blind: procedures that prevent study participants,
caregivers, or outcome assessors from knowing which
intervention was received

— "single-blind," "double-blind," and "triple-blind“

— participants, care providers, those assessing
outcomes



fa Step 4 Applying

Categories of recommendations

Level A: Good scientific evidence suggests that the benefits of the
clinical service substantially outweigh the potential risks.

Level B: At least fair scientific evidence suggests that the benefits
of the clinical service outweighs the potential risks.

Level C: At least fair scientific evidence suggests that there are
benefits provided by the clinical service, but the balance between
benefits and risks are too close for making general
recommendations.

Level D: At least fair scientific evidence suggests that the risks of
the clinical service outweighs potential benefits. Clinicians should
not routinely offer.

Level I: Scientific evidence is lacking, of poor quality, or
conflicting, such that the risk versus benefit balance cannot be
assessed.



Step 5 auditing

. Am I asking any clinical questions at all?
. Am I asking well-formulated questions:

v Two-part questions about “background” knowledge?

v Four- (or three-) part questions about “foreground” diagnosis,
management, etc.?

. Am [ using a “map” to locate my knowledge gaps and
articulate questions?

. Can I get myself “unstuck™ when asking questions?

. Do I have a working method to save my questions for
later answering?

(SE Straus et al. 2005: Evidence-based medicine — how to practice & teach EBM, 3™ ed.)



&' Randomized controlled trial

* specific type of scientific experiment, and
the gold standard for a clinical trial

* used to test the efficacy or effectiveness of
various types of medical intervention within a
patient population

 May provide an opportunity to gather useful
information about adverse effects, such as drug
reactions

http://en.wikipedia.org/wiki/Randomized_controlled_trial


http://en.wikipedia.org/wiki/Gold_standard_(test)
http://en.wikipedia.org/wiki/Clinical_trial
http://en.wikipedia.org/wiki/Efficacy#Medicine
http://en.wikipedia.org/wiki/Effectiveness
http://en.wikipedia.org/wiki/Health_intervention
http://en.wikipedia.org/wiki/Statistical_population
http://en.wikipedia.org/wiki/Adverse_drug_reactions
http://en.wikipedia.org/wiki/Adverse_drug_reactions

3 Number needed to treat / harm
(NNT/NNH)

* ways of expressing the effectiveness and safety
of an intervention in a way that is clinically
meaningful.

* |n general, computed two treatments A and B
* Atypically a drug; and B a placebo

* probabilities %A and %B of treatments A and B
 NNT =1/(%B-%A)

 example, an NNT of 4 means if 4 patients are
treated, only one would respond.



fa
Systematic review

* A systematic review is a literature review

* focused on a research question that tries to
identify, appraise, select and synthesize all

high quality research evidence relevant to that
guestion.

* Systematic reviews of high-quality randomized

controlled trials are crucial to evidence-based
medicine



http://en.wikipedia.org/wiki/Literature_review
http://en.wikipedia.org/wiki/Randomized_controlled_trial
http://en.wikipedia.org/wiki/Randomized_controlled_trial
http://en.wikipedia.org/wiki/Evidence-based_medicine
http://en.wikipedia.org/wiki/Evidence-based_medicine
http://en.wikipedia.org/wiki/Evidence-based_medicine
http://en.wikipedia.org/wiki/Evidence-based_medicine

t Meta-analysis

 Meta-analyses are often, but not always, important components of
a systematic review procedure

* methods that focus on contrasting and combining results from
different studies

* hope of identifying patterns among study results, sources of
disagreement among those results, or other interesting
relationships

* more powerfully estimate the true effect size as opposed to a less
precise effect size derived in a single study

* aframework called estimation statistics which relies on effect
sizes, confidence intervals and precision planning to guide data
analysis, and is an alternative to null hypothesis significance testing.

http://en.wikipedia.org/wiki/Meta-analysis


http://en.wikipedia.org/wiki/Systematic_review
http://en.wikipedia.org/wiki/Estimation_statistics
http://en.wikipedia.org/wiki/Effect_size
http://en.wikipedia.org/wiki/Effect_size
http://en.wikipedia.org/wiki/Confidence_interval
http://en.wikipedia.org/wiki/Statistical_hypothesis_testing
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fa

Q: Is the follow up enough ?
How many % completed the study
and this make the study reliable?

1. 80%

2. 0%
3. 950%



fa Q: Can statin reduce subarachnoid hemorrhage?

take statin 100 persons with 7 got
subarachnoid hemorrhage, control with
100 persons and 17 got subarachnoid
hemorrhage ( incidence of delayed
Ischemic deficits)

relative risk(RR)EG—G_

absolute risk reduction
(ARR)=

number need to treat (NNT) = -




relative risk
RR=(7/100)/(17/100)=0.41

absolute risk reduction=
17/100-7/100=10/100=0.1

NNT =
1/ (17/100-7/100)=1/0.1=10
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Q:Homogeneity and heterogeneity?

Expemnental Control ouas Rano Oas Rath

Asbmnen)ﬂﬂzb § wu R szmsc 213 |

Bratt R 190¢ 0 W0 5 0 A% SN T
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Faiours sipztimantal Fawurs contre

Testfor avarall efec; 2= 355(P = 0.0004)



A Q:homogenity and heterogeneity?

Helerogeneity Chi* =138 df=3(P=071), F=0%
Tes! for overall effect 2= 3.55 (P = 0.0004)

’ Heterogenity p= |
@<=
oo
=




t:'2001 Oxford Center for EBM: Levels of Evidence

ik | B Therapy/Prevention/Etiology/Harm
Foo| RE
A 1a | 2400 Systematic review
(o A B B AR RS A U, L& RIS
A 1b | BT B4 &RhahE 2 Bt (RCT) R IR s
A 1c | All or none
B 2a | ZLuMEEIEA(SR) (S AT B AT, B4 RIS
B 2b | [H{XH5E Cohort study; xS < i R IR
(<50%RCT)
B 2c | "Outcomes" Research; Ecological studies
B 3a | ZantEoler (i BuEm ] - HURHTE, HESARIRI)
B 3b | P - EEEAESE Individual Case-control study
C 4 %i%ﬁ%ﬁ’ﬂ%li@iﬁ@ﬁ; s R ZTHACHTS Aop ol - HHIEHT
v
D 5 | REFEZHFMMNE R, AR5, Ao e b, LM, 3




A

Level of evidence 2001

Oxford Centre for Evidence-based Medicine Levels of Evidence (May 2001)

Leweal | Therapy/Prevention, Progioss [Hagnosis [tteranial diagnosissympiom Econcmic and dacison analyses
AetiokgyHamm prevalence shudy
1a &R (wilh homogenety*) of RCT: &R (with homogeneity*] of inception | SR (with homogengity*) of Level 1 &R fwith hernoganeity*) of ER (with hamogeneity™) of Level 1
cohort sludias, &Eii validatedin | diagnastic stuces, CORT with 16 prospacive cohort shudkes eonamic studies
diffenent peoukations shudies from diferent climical cantnes
1h Individual RCT faith namow Inciichial inception cohor siudy with | Valdaling™ eohon sbudy with Prospecfae cohon siudy wih goaod Analysis hassd on clinically senaible
Cordigence Intervalt = A0% folow-up; CORT valkdaesdin | goodtTT reference standards; or folloe-up= C0ET8 or alfematives; syshamatic
a singla popuEion C:DR1 feshad within ona cinical raview(s) of tha evidance; and
Cens Including midd-way senstty
AnalyERs
Ic A or nonal All o non@ CASa-5EE5 Ahsoluta Sprms and SnhNousTT All ar nong cASa-SENES Alrsolute better-value or worsa-valle
analyses 11T
X &R (wilh homogenety*) of cohor SR (with homogensity) of eihes SR (with homogensity) of Level =2 | SR jwith homogensity*) of 2 and homogengly™) of Leve] =2
shudies refraspectiva cohor shudias or diagrastc studies befiar shudas eonamic studias
uritraate] eoetrel orouge in RCTs
T Individal cohort study induding low | Retospeciiva cohor shudy or iolos- | Exploraiony™ cohor shudy with Retraspedieg cohon study, or poor | Analyse based on dimcally sansible
qualiy RCT: &.., <80 folkew-up) | up of unieated corim patentsinan | goodftTrefersnce standands; CORT | follow-up roEts or alematives; linvhad
RCT, Derivation of CORY or after derivation, or validabed anly on revigwiz) ol the evdence, of gingle
valdatad on spif-2amoiesss anly spit-5amplesas or databases studies; and nousing rukkway
gefigihdly analyess
thlj'l:m Ressarch; Ecological ‘Cusbcomes” Aesaarh Ecoingical shaes At or pubcomes ressah
shdies
SR {with homogensy®] of case- SR {with homogensity*) of 3 and SR with hornogensity*) of b and ER (with homogeneity®) of 30 and
cantd snudies [ratter studes bermar stides Paittar studes
R individual Cass-Control Ssurdy Mor-consecuin sfudy, or without | Kon-corsscutive cohort study, or Analyses based on limited
ransisierty appled raference wvary limrad populaoon altemalives or costs, poar qualty
standards esimatas of data, bt inchuding
aeqaiiivily analy=es incomporating
elinically sansible vanations
4 Case-sanes |and poor quality cohod. | Case-senas (and poor guality Cease-oningl study, poor or non- {a5a-5a0es of suparsadnd Analyses with no sansitrity analyss
and ease-pontiol st procnoaic cohodt shidiss*) independant reference slandand feferanoa standards
5 Expert opinion without sxplictt crical | Expsi opineon without exglick crtical | Esper apinion withoud esplictt cntical | Expert opinicn winout explict crtical | Exper opnion without sxplicit cifca
apprasal, or basad an physiokogy, appraisal, or based on physioiogy, appraisal, or basad on physiokogy, appraisal, or based on physiciogy, appraisal, or hasad on ewonomic
beneh resegreh o "est piinciples” | beneh research of first poinciples” | bench research of Tl principles” | bench researdh of "irst principles” | theory of e prineiples

Produced by Bob Phillips, Chris Ball, Dave Sackett, Doug Badenach, Sharan Straus, Bran Haynes, Martin Dawes sinee November 1958




Oxford Centre for Evidence-Based Medicine 2011 Levels of Evidence

Oxford 2011

Question a

Step 1 Step 2 F:‘m:p 3 Step 4 Step 5 (Level 5)
(Level 1%) (Level 2%) (Level 3*) (Level 4%)
How common is the [Local and current random sample  Systematic review of surveys  [Local non-random sample** Case-serigs** nfa

problem? SUrveys (or Censuses) that allow matching to local
common circumstances**
1s this diagnostic or [Systematic review Individual cross sectional Non-consecutive studies, or studies without Case-control studies, or  Mechanism-based
monitoring test of cross sectional studies with studies with consistently consistently applied reference standards** ‘poor or nen-independent reasoning
ccurate? consistently applied reference applied reference standard and reference standard**
’?Dlagnnsls] standard and blinding blinding
hat will happen if [Systematic review Inception cohort studies Cohort study or control arm of randomized trial* (Case-series or case-  p/fa
edonotadda  pf inception cohort studies control studies, or poor
therapy? quality prognostic cohart
(Prognosis) study**
Does this Systematic review Randomized trial Non-randomized controlled cohort/follow-up  Case-series, case-control Mechanism-based
intervention help?  of randomized trials or n-of-1 trials pr observational study with  study®* studies, or historically ~ reasoning
(Treatment Benefits) dramatic effect controlled studies**
What are the Systematic review of randomized  [Individual randomized trial Non-randomized controlled cohort/follow-up Case-series, case-contral, Mechanism-based
COMMON harms?  rials, systematic review ar (exceptionally) observational study (post-marketing surveillance) provided o historically controlled  reasoning
(Treatment Harms)  of nested case-control studies, n-  study with dramatic effect there are sufficlent numbers to rule out a studies**
af-1 trial with the patient you are comman harm. (For long-term harms the
raising the question about, or duration of follow-up must be sufficient.)**
observational study with dramatic
effect
What are the RARE Systematic review of randomized  Randomized trial
harms? trials or n-of-1 trial ar (exceptionally) observational
{Treatment Harms) study with dramatic effect
1s this (early Systematic review of randomized  Randomized trial Non -randomized controlled cohort/follow-up  [Case-series, case-control, Mechanism-based
detection) test trials study** or historically controlled  reasoning
worthwhile? studies**

(Screening)




fa

Impact of quality of evidence on
strength of recommendation

GRADE system

(Grading of Recommendations
Assessment, Development and
Evaluation)

Find out Judge to compare




1A
4, Write the recommendation and determine the strength (strong or weak/conditional)

Determine whether the recommendation is “for” or “against” an intervention.

o [fbenefits outweigh downsides, guideline panels will recommend “for” an intervention.
o [f downsides outweigh benefits, guideling panels will recommend “against” an intervention.

Determine the wording of recommendation. There are 3 wording options.

Wording 1 Wording 2 Wording 3
Strong recommendation for We recommend.. Clinicians should.. We recommend..
|/ Weak recommendation for We suggest Clinicians might.. We conditionally recommend..
Weak recommendation against | | We suggest..not Clinicians might not.. We conditionally recommend...not
Strong recommendation against | | We recommend...not | Clinicians should not.. ~ We recommend...not

27






ﬁf GRADE guidelines: 4 domains, 5 quality, 6 bias

1.Quality of evidence

L

2.Balance of benefits vs
harms & burdens

3.Values and preferences

4.Resource implications

1. Limitations of |£:>
design
— bias
2. Inconsistency
— Larger dose for sicker
3. Indirectness
— Different PIC to the
(O)outcome
4. Imprecision
— Sample size, 95%CI
5. Publication bias

Allocation
concealment
Blinding

Loss of follow —
up

. Intention to

treat

. Stop early
. Neglect to

report
outcomes

29



http://en.wikipedia.org/wiki/Intention_to_treat_analysis

fa
GRADE guidelines: Four domains

—, Quality of evidence

« Keyreasons for downgrading or upgrading
* Whether data for outcome is not available?

—

__.. Balance of benefits versus harms and burdens
* Baseline risks for benefit or harms
* Modeling require?
—. Values and preferences
* Perspective gitaken and source
* Methods determine values satisfactory?

/U, Resource implications
*  Cost per unit, feasibility, opportunity costs, settings




