2012/9/14

EBMf 1 % fok & ?

B R F R EA
*#l}ﬁt - "&é‘% ]:F

Outline
@$?ﬁ§§

— 5A (ask, acquire, appraise, apply, audit)
—6S

REFFLRAEH

2012/9/14

2012/9/17



Review of History

* 1960’s: Dave Sackett: Nephrologist at USA.

e 1972: Archie Cochrane : Publish : Effectiveness and
Efficiency : RCT.

* 1980's: Clinical Epidemiology & Biostatistics at
McMaster University: Canada= ¢ ;’i%’ﬁ % [ Evidence-
based clinical practice )

* 1992:
* Gorden Guyatt in McMaster U. =EBM

* UK: Cochrane Collaboration by NHS(national
health service) for review group. (1993)

2012/9/14

Evidence-Based Medicine

The ability to track down,
critically appraise, and
incorporate this rapidly growing
body of evidence into one's
clinical practice has been named
EBM
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# & 48 (Question Formulation) — ask

#&F # 5 (Evidence Search) — access, acquire

Bt 33 (Critical Appraisal) — appraisal

15 % i * (Evidence Application) — apply
* & % % (Outcome Evaluation) — audit
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1. Asking an answerable question

* Background question: ask for general knowledge
about a certain condition, illness, or some aspect
of health status
— a question root (ie, who, what, when, where, why, how)

— a disorder, test, or treatment (eg, hypertension,
angiography, or exercise)

Straus SE, Richardson WS, Glasziou P, Haynes RB. Evidence-Based Medicine: How to

2012/9/14 Practice and Teach EBM. 3rd ed. London: Churchill Livingstone;2005
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1. Asking an answerable question

* Foreground question

* PICOD) * Diagnosis Questions
— What type of Participants? formulated : PPICO

— What types of Interventions?

_ What types of Comparison? — Populations of interest

— What types of Outcomes? — Prior test(s) (if appropriate)
— Intervention
e D: design — Comparisons (if appropriate)
— Etiology — Outcomes
— Diagnosis
— Causation

— Therapy or Prognosis

2012/9/14

2. Acquire the evidence

* What evidence should we search?
— For a clinical question?
¢ A good-quality study my be enough
— For a decision making (policy)

¢ Several good-quality studies will be enough

* Systematic review and meta-analysis

2012/9/14
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What is a meta-analysis?

Optional part of a systematic review

Table 3. Clinical Outcomes 9
Clinical Outcome
“ Resolution Rate According to
Study Defined Time or Average Time
Study Treatment Daily Dose, mg Duration Severity to Resolution
Single-agent, oper-label studies
Breitbart™  Olanzapine Initial: 3.0 + 0.14 7 days MDAS < 10: 45% by Time 2 (Day
2-3), 76% by Time 3 (Day 4-7)
~ Final: 6.3 + 0.52
[ ] S ¢ Parellada®®  Risperidone  Initial: 26 + 1.3 7 days DRS <13 by Day 3: 91%
}’ . Final: 15 + 0.8
Sasaki®? Quetiapine  Mean: 44.9 + 31 “Until DRS-J = 12: 4.8 + 3.5 days
racnlitinn”
Comparison: 03 Treatment versus Placebo
Outcome: 01 Effect of treatment on mortality
Treatment Control OR Weight OR
Study nH nH (95%Cl Fixed) % (95%Cl Fixed)
Browen 1995 24 1472 357499 —= 95 0.71[0.421.21]
Geoffrey 1997 1202850 15212838 - 918 0.54[0.51,0.81]
Mazon 1996 56 42051 §4 /2030 —— 244 0.65[0.46,0.92]
Peters 2000 R 4178 P 11 1.22(0.31 4.71]
Scott 1995 3 7ES 465792 —a— 131 0.66[0.42 1.06]
TotalB5%%C1 236 /6242 351 F6237 - 1000 0.66[0.56,0.75]
Test for heterogeneity chi-square=092 df=4 p=092
Test for overall effect z=-4.82 p=0.00001
1z 1 5w
Favours treatment Favours contral
Olanzapine
Control Final: haloperidol
rate 3.4 + 162, olanzapine
278+ 185
Kim* Haloperidol  Initial: haloperidol 7 days DRS-R-G8 < 15.25
2.67 + 2.71, risperidane 6.7 + 55 days haloperidol
0.97 + 0.67 4.8 + 3.4 days risperidone.
P=2
2012/9/14 Risperidone  Final: haloperidol
[ ) ( 1.67 + 1.32, risperidone
1300314
10
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0Oxford Centre for Evidence-Based Medicine 2011 Levels of Evidence

ll“

jproblem?

Eurveys (or censusas)

hat allow matching to local
jcircumstances™

[Question Step 1 tep 2 [Step 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 |Lacal non-random sample® * [Case-series™ hra

laccurate?
|| Diagnesis)

fwe do not add a

[Is this diagnostic of [Systematic review
[menitoring test

of cross sactional studies with
consistently applied reference
istandard and blinding

inception cohort studies

Individual cross sectional

tudies with

[Non-consecutive studies, or studies without

ly applied reference standards™*

|pplisd reference standard and
biinding

[Case-control studies, or

jreference standa:

poor or non-independent feasoning
B

Mechanism-based

ohort study or centrol arm of rendomized trial™

[Case-series or case-
ontrol studies, or poor

bz

COMMON harms?
Traatment Harms)

frials, systematic review

mested case-control studies, n-
-1 trial with the patient you are
jraising the question about, or
observational study with dramatic
pffect

r (exceptionally) observational
tudy with dramatic effect

ftherapy? lquality Prugnus(ic cohart

[Prognosis) srudy™

[Does this [Systematic review Randomized trial controlled cohort/fellow-up [Case-series, case-control Mechanism-bazed
fintervention help? randomized trials or n-of-1 trials |or ebservational study with study® * istudies, or historically reasoning
Treatment Benefits) ramatic effect ontrolled studies**

what ara the review of randomized  |[Individual randomized rial controlled cohort/fellow-up [case-series, case-control, Mechanism-based

[etudy (post-marketing surveillance) provided
here are sufficient numbers to rule out a
fcommon harm. (For long-term harms the
[duration of follow-up must be sufficient.J**

frarms?

Treatment Harms)

What are the RARE | [Systematic review of randomized

frials or n-of-1 wrial

|[Randomiz=d trial
r {exceptionally) observational
study with dramatic effect

r historically controlled
Erudies™ ™

reasoning

[ this (=arly

[Systematic review of randomized

Randomized trial

[Non -randomized controlled cohort/fellow-up

[Case-series, case-control,

Mechanism-based

[detection) test frials lstudy®* r historically controlled  feasoning
worthwhile? studies®*

Screening)

2012/9/14 OCEBM Levels of Evidence Working Group*. "The Oxford 2011 Levels of Evidence".

"6S" Hierarchy of Preappraised Evidence
From: Haynes et al: ACP J Club, 2009 Sep 15; 151:JC3-2

Types of resources:

Computerized decision

RESOQURCES available through the
Wright State University Libraries:

D — —
support systems (CDSSs)
*ACP PIER (Physician Information
and Education Resource)
Evidence-based textbooks; -« *Clinical Evidence
Evidence-based clinical *FirstConsuilt
practice guidelines *National Guidelines Clearinghouse
(check currency, evidence grading)
Evidence based -— SYNOPSES of SYNTHESES  —— “ACP Journal Club
abstraction journals
“Cochrane Database of
Systematic Reviews
:ye\slllzrvr;:hc < SYNTHESES » *DARE (other systematic re-
views in the Cochrane Library)
*PubMed Systematic Reviews
search (part of clinical queries)
Evidence-
based ‘
abstraction SYNOPSES of STUDIES — *ACP Journal Club
journals
Original
articles = __»  'PubMed Clinical Queries search
pubhshed STUDIES *Cochrane CENTRAL—registry of
in journals clinical trials
BS, 110
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Health Technology Assessment 2009; Vol. 13: No. 27

rofen

[FITCH]).

phamacy

— Paracetamol and ibuprofen for the
A treatment of fever in children: the
Ha PITCH randomised controlled trial ;-cramol and
ibu 'n: the PITCH
is 2009;13(27):

ran
1-1 AD Hay, NM Redmond, C Costelloe,
L AA Montgomery, M Fletcher,
S Hollinghurst and T] Peters

Evidence-Based Medicine
February 2010 | volume 15 |
number 1 |15

COMMENTAR]|
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EBM Review: glycated haemoglobin A1c and fasting
ONLINE plasma glucose screening tests have similar

sensitivities and specificities for early detection of
type 2 diabetes

Chris L Bryson and Edward J Boyko

Evid. Based Med. 2007;12;152-
doi-10.1136/ebm 12.5 152

Updated information and services can be found at:
http:/febm.bmj.com/cgilcontent/full/12/5/152

Review: glycated haemoglobin A, and fasting plasma gf|ucose
screening fests have similar sensitivities and specificities for early
detection of type 2 diabetes

Bennett CM, Guo M, Dhcrmage SC. HbAlc as @ screening tool for detection of type 2 diabetes: a systematic review. Diabet Med
2007,;24:333-43.

Clinical impact ratings GP/FP /Primary care # % # # & & IM/Ambulatory care # %% # # * *r Enclocrine # 4 k4 1

Q How do the glycated haemoglobin A, (HbA ) and fasting plasma glucose (FPG) tests compare as screening tools for
early detection of type 2 diabetes?

2012/9/14




METHODS

Data sources: Medline, EMBASE/Excerpta Medica (1994 to
September 2004), and bibliographies of relevant articles.

= |

Study and English k cross-
secnond studies that compared the HbA, - test with the FFG st
as screening tools for deteding type 2 diabetes, reported
sensitivifies and specificities using the 75 gerdgluoesa tolerance
fest (OGTT) as the reference standard, and reported HbA. test
resulls in a format compatible with that of the Diabetes Contral
and Complications Trial. 9 studies [n=19 500, 13-92

published in 19982004 met the selection criteria; 4 smges were
mmunity-based, and 5 were hospital-based. Quality
assassment of individual studies was based on the sampling
frame and size, measurements of HbA;_ and FPG, adequacy of
fest descriptions, and 80% verification with OGIT.

E Qutcomes: sensitivity, specificity, and likelihood ratios (LRs).

MAIN RESULTS

In =2 studies, receiver operating characteristic curves identified
. 6.1%, and 6.2% as optimal HbA, cut-points and 5.6 mmol/l and
T f.ul-pmnl'. for diagnosing diabetes. The
s, and LRs for the HbA,,. and FPG tests were
similar for detecting diabetes (table). At equivalent cut-points, both
the HbA,. and FGP tests had generally lower sensitivities (about
50%) for detecting impaired glucose tolerance.

CONCLUSIONS

The glycated hacmoglobin A, and fasting plasma glucose screening
tests have similar sensitivities and spedfidties for early detection of
type 2 diabetes. The HbA,, and FPG tests have lower sensitivities for
detecting impaired glucose tolerance.

Far oorrespondenoe: Dr C M Bennet, University of Melboume, Videria,
Austrelia. ¢ bennett@unimelb. edu.cu

c [ L

he syskematic review by Bennetl e of compared HbA,., o measure
mrm'ion|y used b assess diabeles contral, with FPG, using OGTT as
the gold standerd in screening for type 2 dichetes. Currently, the
American Digbetes Assaciation (ADA) recommends 2 lests fo screen for
diabetes among asymptomatic individuals: plasma glueose obtained
after 8 hours of fasting or an OGTT glvanuomrdmg to the World Health
Organizafion pmtocﬁ T Boh screening lests require pmm preparction,
ich may promote missed opportunifies for screening, and because of
burden, OGTT |smiusua||ydnns exceptin pregnant women. A third test,
r:ndnm pl(smn dur.ms is recommen dlugmmc testing in
gy matic patients. Unless there is clear evidence of lycoemia, it
|swr::rrmrd that each of these fests be rspoubd.hrpmg *

HbA, . testing is an atiractive allemative as it reflects averoge plosma

ucose concentrations over 60-90 days and does not require additional
Eu from patients other than phlebotomy. However, alhough the
rasuh‘s of the OGTT, FPG, and HbA,. tests are correlaled, the later 2
identify (or miss) different patients, and a combined screening strcteg
may prove more effective for minimising the false negative rate.
Concerns abaut HbA,_ dandeordisation have dlso been raised by the
ADA and Internciional Dicbetes Federation, neither of which currently
recommends HbA; - as a screening lest for 2 diabetes.

Any single HbA;_ cut-point to rule in or rule out dicbetes would lead to
significant misdiagnesis. Hence, separate HbA,; . values may be needed:
one that clearly rules out diabetes mellitus and a higher HbA, . value that
clearly rules it in. Pctients with values between these thresholds would
need to proceed to an OGITT. At this ime, clinicians should conlinue to
use the current approach of screening high risk patients with an FPG fest
and recommending an OGTT if the value is =5.6 mmal/1.*

Chris L Bryson, MD, M3

Edward 1 Boylw, MD, MPH

Veterans Affairs Puget Sound Health Care System
Seatfle, Washingten, USA.

1 American Diabetes Associafion. Diabetes Care 2007:30:542-7.
2 Perry RC, Shankar RR, Fineberg N, ef al Diabetes Care 2001;24:465-71.
3 Américon Dicbetes Associafion, Dinbates Cors 2007:30:54-41

16°

When we concerned about EBM - in real world

« Updated Guideline

« Find a systematic review (meta-analysis)

Appraise SR

 |If a SR could not be fined

Find relevant RCTs
Appraise RCTs
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PEDIATRICS |

OFFICIAL JOURNAL OF THE AMERICAN ACADEMY OF PEDIATRICS

Hearing Impairment in Childhood Bacterial Meningitis Is Little Relieved by

Dexamethasone or Glycerol
Heikki Peltola, Irmeli Roine, Josefina Fernandez, Antonio Gonzalez Mata. Inés
Zavala, Silvia Gonzalez Ayala. Antonio Arbo, Rosa Bologna, José Goyo, Eduardo
Lopez, Greta Miifio, Solange Dourado de Andrade, Seppo Sarna and Tapani
Javhiainen
Pediarics 2010:125:21-e8: originally published online Dec 14, 2009:

DOI: 10.1542/peds.2009-0395

METHODS. Children aged 2 months to 16 years with meningitis were
treated with ceftriaxone but were double-blindly randomly assigned to
receive adjuvant dexamethasone intravenously, glycerol orally, both
agents, or neither agent. We used the Glasgow coma scale to grade the
presenting status. The end points were the better ear’s ability to detect
sounds of =40 dB, =60 dB, and =80 dB, with these thresholds indicat-

ing any, moderate-to-severe, or severe impairment, respectively. All
201279/ 14

3. Critical appraisal -
example as intervention

1. Meta-analysis 2. Systemic review

The Evidence Pyramid

Ideas, Editorials, Opinions

In vitro (test tube) research

2012/9/14
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1d?
Grade of Level of Therapy
Recommendation Evidence
[A] 1a Systemic review of RCTs
1b Single RCT
1c ‘All-ar-none’
[B] 2a Systemic review of cohort
sludies
2b Cohort study or poor RCT
2c ‘Outcomes’ research
3a Systemic review of case-
control studies
3b Case-control study
4 Case series
5 Expert opinion, physiology,
bench research
2012/9/14
20

3. Critical Appraise

» Not journal reading

o i H 49 it PeE 2 kR Fl(publication year,
sample size, study quality, race or ethnicity ---)

e M M IEH 1 E

« Validity and importance

o & g% Level of evidence (*- FEPF L A &)

2012/9/14

2012/9/17
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Critical Appraisal Tools

Systemic reviews
Randomized controlled trials
Cohort studies

Case control studies
Qualitative research studies
Economic evaluation studies
Diagnosed test studies

2012/9/14 21

iR BHAOREW TAD HAW

) Windows iecin &) BETSEIE ) St ot http://www.sph.nhs.uk/what-we-do/public-health- 22
) - %] &) @b Dws Josmme @ 3. Workforce/resources/critical-appraisals-skills- v B
. sph.nhs. uleiwhat-we-do/public- health-workforcefresourcesic ritical-ap proadsals-5 programme/?searChterm_CASP
Contact us | |
better health, better value healthcare m

Solutions for Public Health

Home Who we are ‘What we do

Home — What we do — Workforce Development — Resources — Critical Appraisal Skills Programme

Health Inteligence

CASP HiliZ 7 Learning &Development at the Public Health
Resource Unit iy—{Ez1&1 > %1993 AFRE ot PR S A=

Services 4 - e
S KBS AR AL E S fE DL E RS T A E e i S B o
o 4 _.L
Resources . i h
SPH conference Critical Appraisal Skills Programme Who we are

presentations

Solutions for Public Health (SPH) has contributed to the development of the Critical

Useful links Appraisal Skills Programme (CASP) and is a partner of the intemational CASP network About Us »
Portfalio development - CASP has helped to develop an evidence-based approach in health and social care Ourvalues »
tools & tips working with local, national and international groups. The programme aims to enable o :

- . | ur people »
Critical Appraisal individuals to develop the skills to find and make sense of research evidence, helping
Skills Programme them to put knowledge into practice Qur vision »
Public Health White To access a numbep-sHtesia-de glp with this process or if you would just like Leadership team »
Paper - Key to find out more abdut CASF‘ visit 4 4sp-uk net
documents Cliznts »

If you have any queries relating to the CASP appraisal tools or you are interested in Careers at SPH »

Summary of the
Health and Social

finding out where CASP workshops are available contact CASP UK via info@casp-uk.net
Qur history »

Care Bill 2011

[F] Frint this page
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Home

Apprais:

Workshop: Ab

Welcome to the CASP UK Website

The Critical Appraisal Skills
Programme helps people to find and
interpret the best available evidence
from health research

It is part of an international network
that shares a commitment to self-
directed learning and promaoting better
understanding of science

On this website you can find out about
the CASP approach. download the
CASP checklists. and find out what
sort of workshops we offer to help
improve your appraisal skills

You can even commission one that is
custom designed for your needs

t CASP

Contact us

Introduction by Amanda Burls

Critical Appraisal Skills Programme

Checklists

Download the CASP critical appraisal
checklists for

Randomised Controlled Trials
Systematic Reviews

Cohort studies

Case-control studies
Qualitative studies
Economic evaluations
Diagnostic studies

You can alzo find cut about
the background to CASP, the CASP

approach and Training the
Trainer approaches

Workshops

Soon we hope to offer you the facility
ta find a Critical Appraisal or Finding
the Evidence workshop near you. In the
meantime, please contact us if you
would like to find out more about any of
our workshops or learning

programmes

We will be hosting a calendar of
events. so that in the future anyone in
the network of CASP partners can
advertise their workshops

Network News

Consumers workshop in
Madrid

CASP UK and CASPe will be helping
run a workshop for consumers on 19th
October at the Cochrane Colloguium in
Madrid. Aimed at helping consumers
make sense of scientific evidence and
comment on Cochrane reviews, the
waorkshop is free for consumers
waorking in health care

Find more details on the Satellite
meetings section of the Colloguium
website

ZU1Z/ Y/ 14
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Home About the CEBM

‘Asking Focused Questions

Finding the Evidence

Explanations and Examples
Critical Appraisal Sheets
EBW Calculators
CATmaker

Making a Decision
Evaluating Performance

Designing Research

BEE REED R FHEEWw IAD

cebm.net

SHEAHE

7 BeaRE | CEEM » EEM Tools > Critival Apprsissl » Overview

MR AR
®)iesein TER -
Xy wE - =] EEE o F

Publications

CENTRE

M Tools = Critical

al Appraisal

. Bel u can d
software tool CATmaker

Critical Appraisal Sheets

Training & Education

FOR EVIDENCE

on contains useful tools and downloads for i
Example appraisal sheets are pre
nload our ¢

Resource Centre  Blog

S

MEDIC

al helpful

Explanations & Examples

al appraisal of medical

Contact

UNIVERSITY OF

OXFORI

What's New

Levels of Evidence #2
Be the firstto review our updated
Levels of Evidence' table.

More Information & FREE Downlo

Workshop on Evidence-Based

Systemnatic Revi

Prognaosis Ci
RCT Ci

wm oo

Calculators

Pre-test probability
SpPin and SnNout
Likelihood Ratios
NNTs

CATmaker

Practice
(1 day) 24th June 2011
More Information

iPhone App

evidence-based
decision making

All-purpose 2x2 Table
Tl ATmaki tching Post’
Flash format)

Interactive Nomogram

CATmakeris a l

FAATAL for

Clinical Prediction Rules, evidenc
summaries & excerpts from Best
Practice.

Download from iTunes

@ BaE G -] Al
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« V (Valid/

VIP

Reliability)

the article valid? # 3 & & ¢94% 3,

WEEh

Q };’k ’% ?”

25

Are the results of
2\ ipe

e | (Important/Impact) : What are the

results?
FWmER

S A

)

‘z"%?”

st TA ARG T 0 i B

« P (Practice/Applicability) : Will the results
help me in caring for my patients? 4 ® 3@“ *

K BT
}’@’%
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‘Critical Appraisal for Therapy Articles

THERAPY STUDY: Are the results of the trial valid? (Internal Validity)

What question did the study ask?
Patients -
Intervention -

What were the results?

1. How

was the treatment effect?

Most often esuls are presanted as dchotomous 0UoMes (yes of Hot oulcomes that hapgen of don' happen) and can

include such ouicomes as.

cancer recurrence, myocardial nfarction and death. Consider a study in which 15% (0.15) of

the control group died and 10% (0.10) of the treatment group died fler 2 years of ireatment. The resuls can be

expressed in many ways a5 shown below

What iz the measure?

What doas it mean?

Comparison -
Outcome(s) -
la. R- Wes the of to treatments
What is best? Where do I find the information?
Centrafised r randomisation is ideal and often The Methods should tell you how patents were allocated

used in muli-centred frials. Smaler tnals may use an
independent person (e.g, the hosptal phamacy) to
“police’” the

o groups and whether of not randomisation was
conoealed.

This poper: Yes I No2  Unclear =
Comment.

Relative Risk (RR) = risk of the outoome in the
treatment group / risk of the culcome in the control
group.

In our example, the RR = 0.10/0.15 = 0.67

The relative risk talls us how many times more likely it is that
an event will occur n the treatment group relative 1o the control
group. An RR of 1 means that thers is no difierence betwsen the
two groups hus, the ireatmen had no efect. An RR < 1 means
that he treatment decreases the isk of the outoome. An RR > 1
means that the treatment increased the risk of the outcome

Since the RR < 1, the trealment decreases the risk of death.

What is best?

1b. R- Were the groups similar at the start of the trial>

Where do I find the information?

1fthe randomisaion peocess worked (inat s, achieved
houkd be smilar

The Results should have a tabie of “Baselne.

more simiar the grougs the befier 115

significant (ie. p values)

comparing s
number of variables that could affect the oulcome (ie. age,
risk factors efc). i not, mevemaybeadumwmoim
similarty in the secton

This poper: Yes o No=  Unclear =
Comment:

Absolute Risk Reduction (ARR) = risk of the
oulcome in the control group - risk of the oulcome
in the treatment group. This & akso known as the
absolute risk difference.

In our example, the ARR = 0.15 - 0.10 = 0.05 or 5%

The absolute risk reduction lells us the absolute diflerence in the
rales of events betwsen the two groups and gives an indication
of the baseline sk and freatment effect. An AR of 0 means
that there is no difference between the two groups thus. the
treatment had no effect

The absolute benefil of ireaiment i a 5% reduction in the death
rats.

What is best?

2a. A - Aside from the allocated treatment, were groups treated equally?

Where do I find the information?

Apart from the intervention the pasents in the different
groups should be treated the same. eg., addibonal
reatments or fests

Look i the Methods sechon for the follow-up schedule
and permitied addbonal treatments efc and i Results for
actual use.

Relative Risk Reduction (RRR) =
reduction / risk of the outcome in the conrol group.
An alternative way o caloulate the RRR is fo
‘subfract the RR from 1 (eg RRR = 1 -RR)

In our example, the RRR = 0.05/0.15 = 0.33 or 33%
Or RRR=1-067=0330r33%

T is the complement of the RR and is
probably the most commonly reporied measure of treatment
effects. It lells us fhe reducton i the rate of the cuicome i he
treatment group relafive fo that in the control group.

The treatment reduced the risk of death by 33% relative to that

This paper: Yes 2 No=  Unclear 0
Comment:

2b. A - Were all patients who entered the trial accounted for? - and were

anal in the to which were
What is 2 Where do I find the information
1 should be preferably The should say how many pabents were
than 20%. However, if few patients have the outcome of | andomised (eg.. Baselne Characleristcs table) and how
interest, up the y pat You
results_ Patints lysed in the groups fo 1o carit the number
which they alysis’ | and reason for losses 1o follow-up.

Number Needed to Treat (NNT) = inverse of the
ARR and is calculated as 1/ ARR.

In our example, the NNT = 1/ 0.05 = 20

The number needed lo Ireat represents the number of patients
wes need to treat with the experimental therapy in order 1o
prevent 1 bad outcome and incorporaes the durabion of
reatment. Clinical sgnificance can be determined to some
extent by looking at the NNTs, bist alsa by weighing the NNTs
‘against any harms or adverss effects (NNHs) of therapy

We would need to reat 20 peaple for 2 years in order to pravent
1 death,

Thiz paper: Yes O NoJ  Unclear O
Comment:

3. M - Were measures objective or

What is best?

were the patients and clinicians kept

"blind" to which treatment was being received?

Where do I find the information?

2. How precise was the estimate of the treatment effect?

The true risk of the oulcome in the population is not known and the best we can do is estmate the true risk based on
the sample of patients in the tial This estimat s calied the point estimate. We can gauge how closs this estimate is
1o the true valus by looking at the confidence intervals (C1) for each estimate. If the confidence interval s fairly narow
then we can be confident that our pot estmate is of value

also provides us with information about the result. If the value 1o no effect
falls autside the 85% confidance interval then the resullt is statistically significant at the 0 05 level. If the confidence:

Wis ideal if the study is ‘double-blinded —that s, both
pabents and investigators are unaware of treatment
alocation. If the outoome is objective (eg.. mln)lhcn

First, ook in the Methods secton o see i there s some

menbion of masking of eaiments, o5 . placebos with the

same appearance or sham therapy. Second, the Methods
od

binding is less cribcal If

the vah 1o no effect then the results are significant.

Will the results help ma in caring for my patient? (ExternalValidity/Applicability)

sﬁmum»mhlmmmmm
assessoris

section
and whether the assessor's were aware of the patients'
treatment

Thiz paper: Yu_ NoZ Unclear 2
Comment

The questions ha you should ask before you dedds 1 apply the results of the study fo your palient are:
s s my patient so different to those in the sludy thal the resulls cannol apply?

* Is the treatment feasibie in my sefing?

+_ Will the potential bensfits of reatment outweigh the potsntial harms of treatment for my patieat?
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Inhaled Anticholinergics and Risk of Major Adverse 27
Cardiovascular Events in Patients With Chronic

Obstructive Pulmonary Disease: A Systematic Review

and Meta-analysis

Sonal Singh; Yoon K. Loke; Curt D. Furberg
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JAMA. 2008;300(12):1439-1450 (doi:10.1001/jama.300.12.1439)

Figure 2. Meta-analysis of Randomized Controlled Trials of Inhaled Anticholinergics vs Control for Major Adverse Cardiovascular Gutcomes
Composite

Antichoinergic Cantrod

Fesk Ratio Favors | Favers
No. of Evants Weight, % {85% C Intervention | Control

‘Suottal

Total svents 58

Total events T a5

Overall
Total 7472
Total events 135 ]

Risk Fatio (85% CI

20°

d) death,

C t and stroke. Size of the data markers indicates weight of the study. Cl indi-
cates confidence interval.
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A 4-Year Trial of Tiotropium in Chronic Obstructive
Pulmonary Disease

B Death from Any Cause Table 4. Incidence Rate of Serious Adverse Events per 100 Patient-Years.®
= Relativa Risk for Tiotropium
3 Adverse Event Tiotropium [N=2986)  Placebo [N=3006) vs. Placebo (85% CI}
] . Cardiac 3.56 421 0.24 (0.73-0.98)f
[ Placeb Angina 051 036 1.4 (0.91-2.26)
1 Arial fibrillation o 077 0.95 (0.63-1.33)
E . Cardiac failure 061 048 1.25 (0.84-1.87)
< o otropium Congestive heart failure 0.29 048 059 (0.37-0.96)F
E Coronary artery disease 0.21 037 058 (0.33-1.01)
5 Myocardial infarction 0.69 057 071 (0.52-099)F
5 wet respir 1 a7 34 (0.77-092)F
:‘_E Hazard ratio, 059 ¢ l: “:Inmw ;ii 13 1 ?m [u nj::)‘
(95% €1, 0.79-1.02) e 2 = .20 (0. )
é P-0.09 COPD exacerbation 819 970 0.84 (0.76-0.94)f
: , , Dyspnea 033 062 061 (0.40-0.94)f
3 42 & Preumania 328 146 0.95 (0.81-1.11)
Month Respiratory failure 0.90 131 0,69 (0.52-092)f
No. at Risk
Tiotropium 2086 2048 2899 2851 785 2721 2646 2574 2306 * Listed are the incidence rates of serious adverse events excluding lung cancer) that were reported by more than 1% of
g Freb e R R oy R S patients in sither study group, sccording to organ dass during the study periad (from the first day of administration of
a study drug until the last day plus 30 days).
{ P<0.05

2012/9/14 N Engl J Med 2008;359:1543-54.
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JOURNAL of MEDICINE

AN

Perspective

The Safety of Tiotropium — The FDA's Conclusions

Theresa M. Michele, M.0., Simone Pinheiro, Sc.D., and Solormon Iyasu, M.O., M.P.H
N Engl J Med 2010; 36310971099 | Septernber 16, 2010

Bt of the strencan o e |

UPLIFT data, the absence of a strong 29 Pooled Trials UPLIFT
. Attribute (N=13,544) (N=5992)
signal related to stroke or .

N N . . Study duration 1-12 mo 48 mo
cardiovascular events with HOtropium, | puyentyears plscebo group) Tte5 5455
and the pOteI’ltlal methodologlc Patient-years (tiotropium group) 4571 9222
limitations of the Singh meta-analysis, | Relative risk (95%ci)
the FDA concluded that current data Stroke 137 (0.73-15.6) 095 (0.70-1.29)
do not support the conclusion that Myocardial infarction 0.71 (0.51-0.99)
there iS an increased risk Of stroke, Death from cardiovascular causest 0.97 (0.54-1.75) 0.73 (0.56-0.95)

. 2 Death from any cause 0.85 (0.74-0.98)
heart attack, or death associated with

tiotropium HandiHaler * Data from UPLIFT (Understanding Potential Long-Term Impacts on Function with Tiotropium)
are for the treatment period plus 30 days of follow-up, not including vital status for patients
who withdrew from the trial. Data may be found at www.fda.gov/AdvisoryCommittees/
CommitteesMeetingMaterials/Drugs/Pulmonary-AllergyDrugsAdvisoryCommittee/ucm190461
-htm. Cl denotes confidence interval.
1 Deaths include those categorized as resulting from an adverse event i the cardiac system
organ class or the vascular system organ class, myocardial infarction, stroke, sudden death,
2012/9/14 cardiac death, or sudden cardiac death.
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e | (Important/Impact) : What are the results? &
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What were the results?

1. How large was the treatment effect?

MD@( utoos

(ves or not oulcomes that happen or don't happen) and can

expressed in many ways as shown below.

and death. Consider a study in which 15% (0.15) of

the control group disd and 10% (0.10) of the reatment group died after 2 years of treatment. The results can be

What is the measure?

Whet does it mean?

Relative Risk (RR) = risk of the oulcome i the
treatment group / sk of the culcome in the control
roup

In our example, the RR = 01040 15 = 0 67

The relative risk iells us how many times more likely it is that
an event will ocour in the treatment group relative 1 the control
group. An RR of 1 means that there i no difference between the
two groups thus, the freatment had no effect An RR < 1 means
that the treatment decreases the risk of the outcome. An RR > 1
means that the treatment increased the nsk of the oulcome.

Since the RR < 1, the treatment decreases the risk of death.

Absolute Risk Reduction (ARR) = risk of the
ulcome in the control group - isk of the outcome
in the treatment group. This is also known as the

The absolute fisk reduction tells us the absolute difference in the
rales of events between the two groups and ives an indicstion
of the bassiine risk and freatment sfiect. An AR of 0 means

» The magnitude of

a7’

2012/9/17

the treatment
effect (effect
size)

absolute risk difference. that there is no difference between the two groups thus, the
ireatment had no effect.

In our example, the ARR = 0.15 - 010 = 0.05 or 5% | The absolute benefit of treatment is a 5% reduction in the death
rale

The relative risk reduction is the complement of n- RRandis

probably the most
efacts. sl us the reduction mmralﬁnﬂhamnﬂnemﬂe

Relative Risk Reduction (RRR) = absolute risk

reduction ! risk of the outco

An altemative way to cakulate the RRR s to

sublract the RR from 1 {eg. RRR = 1- RR)

In our a:ample the RRR = 0.050.15=0.33 or 33% | The treatment reduced the risk of death by 33% relative to that
RRR=1-067=0330r 33% | cocurring in the control group.

Mumber Needed to Treat (NNT) = inverss of the | The number needed 1o treat represents the Aumber of patients
ARR and is calculated 2s 1/ ARR. we need lo treat with the experimental therapy i order o
prevent 1 bad outcome and incorporates the duration of
reatment. Clinical significance can be dstermined to some
extent by looking at the NNTs, but also by weighing the NNTs
against any hamms or adverse effects (NNHs) of therapy.

In our example, tha NNT = 1/ 0.05 = 20 We would need to treat 20 people for 2 years in order to prevent
1 death

2. How precise was the estimate of the treatment effect?
The true sk of the outcome i the populabon is not known and the best we can do is estmale the inue risk based on
the sample of pafients i the frial. This estimate & called the point estimate. We can gauge how close fis esimate is
o the true value by looking i the: confidence intevals (C) for each estimate. If the confidence interval i fairly narmow
then we can be confident that our point estimate is a precise reflection of the popalation value. The confidence interval
‘alsa provides us with information about the statisbeal significance of the resul. If the value corresponding 1o no effect
then the result 0,05 level. If the confidence
t0 no effect nen the resuits are ically significant

interval includes the vak

Will the results help me in caring for my patient? (ExternalValidity/Applicability)

“The questions hal you shouid ask before you decide 1o apply the resulls of the study 1o your patient are
« s my patient o different 1o those in the study that the resuts cannot apply?
2015 |* e teatmentieasie in my sefing?

= Willthe potental benefis of reatment outweigh the potential harms of reatment for my patient?

32
British Yournal of Dermatology (1979) 100, 113.

Clinical and Laboratory Investigations

Comparison of chlorambucil, azathioprine or
cyclophosphamide combined with corticosteroids
in the treatment of lupus nephritis
Dichotomous outcome

TABLE 3. Range of urinary abnormalities seen in patients

No. of Miscroscopic Nephrotic
Morphological type  patients  Hypertension Proteinuria haematuria syndrome
Lupus glomerulo-
nephritis
Mild 23 5 18 21 _—
Moderate 61 16 48 51 27
Severe 62 41 62 62 43
Mixed membrano-
proliferative lesion 17 7 7 3 5 Continuous outcome
TABLE 6. Serum urea (mg/roo ml) in patients on corticosteroids only and
in patients on steroids -+ azathioprine
Corticosteroids only  Corticosteroids - azathioprine
Before treatment 85 (4231) 81 (4117)
After 6 months 121 (419°2) 117 (+93)
After 12 months 163 (+17:3) 154 (57
After 24 months 237 (£12) 219 (only one survivor)
2012/9/14
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Calculation of OR/RR :+ 8RR
Treatment Event
Positive Negative
Exposed (experimental) a b
Not exposed E d
RR= Relative Risk =
RE S AR R
e R e TR R Rt B
RR= EER/CER= (a/a+b)/(c/c+d)
2012/9/14 33
38
Calculation of OR/RR :*+ 5 OR
Treatment Event
Positive Negative
Exposed (experimental) a b
Not exposed ® d
OR = = Relative Odds = = 3 it
tEF AR ENE NS L LI
P i %5 B LR
OR= EEO/CEO = (a/b)/(c/d)= ad/bc
Odds (*% &)
a ratio of events to non-events
CEEESCEES TEE EE L ST RS
2012/9/14 34
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NNT vs NNH

* NNT : number needed to treat
—F-FibER Y BRI R S "Iﬁi A A
NI - BIE RS
- GER B AAF14F )
« AR AR R RAR B 0 WF G BB
NNTE &&in: Fi#
e NNH: number needed to harm

B B AL G T TR AR Gl RIE
)

2012/9/14 . 35
2248k www.cebm.utoronto.ca

36°
Important

« EER: experimental event rate
» CER: control event rate
« ARI: absolute risk increase (& ¥k '& 3 v & )

- ARI= |EER - CER|
« RRI: relative risk increase (4p ¥tk ' 3 4v & )

- RRI= |EER-CER| /CER

e ARR: absolute risk reduction
« NNT= 1/ARR
« NNH= 1/ARI

2012/9/14 36

18



37

Operating characteristics of the HbA;. and FPG tests for early detection of type 2 diabetes*

Diognostic tests Number of trials [n])  Cut-point Sensifivity Specificity AR IR

HblAc 1 (846) =59% 76% Bk 54 0.28
1{111) 95% &67% iy 0.07
1(2877) =61% 7B% 7% a7 0.29
1{111) Bl% BaA% 51 0.23
1(505) =62% 43% b 107 0.58
1(111) B1% B88% &8 0.22

FPG 1 (2877) =5.6 mmol/| B8% 7% 43 0.15
1(505) BO% Bk 5.6 0.24
1(111) =6.1 mmol/l 48% F8% 24 0.53
1(10 447) 4% D4 10 0.39

*HbA,, = glycated hoemoglobin A, ; FFG = fasting plasma glucose; LR = likelihood ratio. Diagnostic terms defined in glossary.

2012/9/14

http://ktclearinghouse.ca/cebm/practise/cal/cal

culators/statscalc

centre for

Evidence-Based Medicine
TORONTO

L T LITU G2 @ EUAUE LAy« SVACLILRL UELATIA LD 24ULIG S L U LAITW JUATL) LAk LIS ATIUALT Vi LuD
program. Although this program has been tested thoroughly, the accuracy of the information
cannot be guaranteed.

This calculator is also available in a Palm OS version and a Pocket PC version.

CEBM Statistics Calculator

|Pr05pecti\te Study V‘ Disease No Disease
Treated 330 5230

Not Treated [ 392

el 831

Results 1
chi-squared 4.376 p-value: 0.036
Estimate 95% CI
RR 0.856 [0.742 1o 0.983]
ARR 0.006 [0.001 10 0.012]
NNT 154 [1942 to 80]
—. At
& & MEEE 45 - ®I0% -

2012/9/17
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2. How precise was the estimate of the treatment effect?
The frue risk of the outcome in the population is not known and the best we can do is estimate the true risk based on
the sample of patients in the trial. This estimate is called the point estimate. We can gauge how close this estimate is
to the true value by looking at the confidence intervals (Cl) for each estimate. If the confidence interval is fairly narrow
then we can be confident that our point estimate is a precise reflection of the population value. The confidence interval
also provides us with information about the statistical significance of the result. If the value corresponding to no effect
falls outside the 95% confidence interval then the result is statistically significant at the 0.05 level. If the confidence
interval includes the value corresponding to ne effect then the results are not statistically significant.

o How precise are these results? (CASP)
- If the result is precise enough to make a decision

- If a confidence interval were reported. Would your decision
about whether or not to use this intervention be the same at the
upper confidence limit as a the lower confidence limit?

- If a p-value is reported where confidence intervals are
unavailable

2012/9/14

VIP

P (Practice/Applicability) : Will the results help
me in caring for my patients? 4w i@ i& # X AR
A TR ARG Y S BERY LB H BN

“ 47 e 52"
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41
Will the results help me in caring for my patient? (ExternalValidity/Applicability)
The questions that you should ask before you decide to apply the results of the study to your patient are:
* s my patient so different to those in the study that the results cannot apply?
* s the treatment feasible in my setting?
«  Will the potential benefits of treatment outweigh the potential harms of treatment for my patient?
o filienip
o Wi M OF R
o .‘f}is Boenig 43
o J&ohd $F# (biologic issues)
o }Fﬁm/r%ﬂ%* B vam)[i; Q%E‘—’-i@‘?. * ek B2V
AP A BTk A LR AE A ( UREERY GFTE
§= v
o Ak ¢ A F 4% (social and economic issues) 7 &
- Jlx‘ T B EF OV A1
-7 rﬁ/v%iﬁf%“i\- r‘m B TR B V%‘?)ﬁgﬁ,mﬁbbﬁ‘;{zm?‘?f}%ﬁ&
—*‘mﬁcb}iz‘x i A de@ 27
s MERT FHE (epidemiological issues )
AR ALT R B SRR TR R 2HEY 547
4?%/{*\(?@"" B 5] A s o ? Fdisfm DAl S
E A /r},% [ P“%ﬁmi‘—a] ?
2012/9/14 p &
oA 3 EM: FE2pTHmes 2 aisiy
4f2

o S EH Ev1dencprphcat10n - application:
apply the evidence to your clinical practice

e IT® & % (Outcome Evaluation) - auditing:
evaluating your effectiveness and efficiency
in executing step 1-4 and seeking ways to
improve them both for next time

2012/9/14

2012/9/17
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Auditing-evaluate performance

Self-evaluation

Evaluation by expert or peer

Audit by organization
Audit by third party (NHI, Insurance)
* Audit by computer

2012/9/14

Evaluating evidence-based
performance

* Does a trainee perform the 5 steps in the course
of patient care activities?

* Does this clinician perform evidence-based
clinical manoeuvres and affect desirable patient

outcomes?

2012/9/14 Evidence-based medicine, 2006, 11, 99-101.
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€ yvancomycin trough level for

MRSA infection T2 3~ 4p i F° 4%

2012/9/14
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# BvancomycinZE o ¥ kR 2 TBhk BT -
A(ask) 3| A(audit) - Background information

* From pharmacodynamics/pharmacokinetics
— AUC/MIC > 400
— MIC <= 1 ug/ml

— Trough level increased to 15-20 ug/ml in severe or
complicated MRSA infection

c RAEFR - MR FEAEREPFE
* Vancomycin TDM-f&/k ZEF /i ~ % & 6 4 5 R

2012/9/14

48

# B VancomycinZ$ o ¥ kB2 [k BT -
K A(ask) ] A(audit) & % 2009-2010

* Asking:
B & R & * vancomycinZ. & A

» JBFF B Z trough level(15-20ug/ml) &_F #t +*
MAF BB 2 trough level(5-15ug/ml) § $RAF 3R
fa?

* Accessing:
1CO

— Studies included or excluded?

2012/9/14

2012/9/17
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# B Vancomycin# $ x ©? kR 2 TRk &7 -
K A(ask) | A(audit) & % 2009-2010
 Auditing:

— Evaluating our effectiveness and efficiency in executing

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

¢ Methods

Self-evaluation

Evaluation by expert or peer

Audit by organization
Audit by third party (NHI, Insurance)
Audit by computer

2012/9/14
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# B VancomycinZ $ & ¥ kR 2 TRk B2 -
K A(ask) ] A(audit) & % 2009-2010

Journal Title Study design Inclusion criteria

Hidayat| Archives of Internal |High dose vancomycin therapy| Prospective, [1.>=18y/o

LK Medicine for MRSA infections cohort 2. nosocomial MRSA infection
2006.166:2138-44 3. vancomycin therapy >=72hrs
Jeffres Chest 2006. Predictors of mortality for |Retrospective,|1. MRSA health-care-associated
MN 130:947-55 MRSA health-care-associated cohort pneumonia
pneumeonia 2. vancomycin >=72hrs

Jeffres |Clinical Therapeutics| A retrospective analysis of |Retrospective,(1. MRSA health-care-associated

MN 2007. 29:1107-15 possible renal toxicity cohort pheumonia

2

associated with vancomycin in . vancomycin >=72hrs
patients with health

care-associated MRSA

pneumonia

2012/9/14
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# BvancomycinZE$Hw ¥ ER2Z[REBT -
K A(ask) F|A(audit) % %

ESaRE Y B

Study design |Setting Patients F/U |Interventionsnumbers) Trough |mortality| Resolutionof
concentration| fever after 7Zhrs
(ug/mL) of vancalmycin
Jeffres |Retrospective,| Single (health-care-associated|6.5yrs| =15ug/ml | 34 204+3.2 | 353% Zi
2006 cohort center pneumonia <13pg/ml. | 68 94+32 | 294%
Ben Guideline | Therapeutic monitoring of vancomyein in adult patients: A consensus review of the
Lomaestro American Society of Health-System Pharmacists, the Infectious Diseases Societh
2009 of America, and the Socicth of Infectious Diseases Pharmacists,
Am J Health-Syst Phamm. 2009; 66:82-98
American | Guidelines Guidelines for the management of adults with hospital-acquired,
Thoracic ventilator-associated, and healtheare-associated pneumonia. Am J Respir Crit Care
Societh Med. 2005;171(4)388-415.
Documents|
2012/9/14

Thanks for your attention
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