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Introduction to Critical Appraisal

- WHY APPRAISE THE EVIDENCE?

= Where an article is published, or who wrote it
should not be an indication of its trustworthiness
and relevance. Using critical appraisal skills and
tools enables users of research evidence to reach
their own judgements.
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Harvard Finds Scientist Guilty of Misconduct

By NICHOLAS WADE  AUC. 20, 2010
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Harvard University said Friday that it had found a prominent researcher,
Marc Hauser, “solely responsible” for eight instances of scientific
misconduct.

Hours later, Dr. Hauser, a rising star for his explorations into cognition
and morality, made his first public statement since news of the inquiry
emerged last weel, telling The New York Times, “T acknowledge that I
made some significant mistakes” and saving he was “deeply sorry for the
problems this case had caused to my students, my colleagues and my
university.”

Dr. Hauser is a leader in the field of animal and human cognition, and in
20006 wrote a well-received book, “Moral Minds: How Nature Designed
Our TTniversal Sense of Right and Wrong.” Harvard's findings against him,
if sustained, may cast a shadow over the broad field of scientific research
that depended on the particular research technique often used in his
eXperiments.

Harvard itself had faced growing criticism for not releasing more details of
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They concluded that Hauser hac
fabricated data in one study, manipulatec
results In  multiple experiments, anc

Incorrectly described how studies were
conducted.




Importance

- Combat information overload.
- Identify papers that are clinically relevant.

- Continuing Professional Development
(CPD) - critical appraisal is a requirement for
the evidence based medicine component of
many membership exams.

» Research i1nterest.






Structure of an arficle

1. Title

2. Abstract

3. Introduction

4. Background / review of literature
5. Organizational context

6. Methodology

7. Results

8. Discussion



Structure of an arficle
1.Title
Not always a good indication of the content of
the article

Example: “the Risks of Autonomy: Empirical Evidence for the
Necessity of a Balance Management in Promoting Organizational



Structure of an article

2. Abstract

Sometimes unclear. What should be in it:
a summary of the the research question, key
methods, results and conclusions of the study



Structure of an arficle
3. Introduction

Should contain the research question (PICO) or
hypotheses tested

4. Background / review of literature
Research questions occur in the context of an already-
formed body of knowledge. The background should
address this context, help set the rationale for the study,
and explain why the questions being asked are relevant.



R —
Structure of an arficle

5. Research setting (organizational context)

6. Methodology

Should describe exactly how the research was carried out:

- Sample: characteristics, selection, number,
non-response

- Measures: description of tests / questionnaires
(validated?), data, outcome measures

- Procedure: study design (qualitative, quantitative,
controlled?)



Structure of an arficle
7. Results

Should tell the reader what the findings were. All outcome
measures must be reported and confidence intervals for
effect sizes should be presented.

8. Discussion
- Interpretation of the results / relation to theory

- Comparison with the results of other studies
- Weaknesses / limitations of the study

- Implications

- Recommendations



In general

- Don't let yourself be taken in by scientific jargon and
complex use of language. Good articles are written in
plain English!

- Even authorative journals with a high impact factor
contain bad articles and vice versa.

- Focus on research question, study design and outcome.

- Be critical!! Always ask yourself: does this make sense?






Critical appraisal of different
study designs

- To critically appraise a journal article, you would have to

start by assessing the research methods used in the
study.

- Checklists - specific to the study design.

» The following checklists are commonly used:
- CEBMH


http://cebmh.warne.ox.ac.uk/cebmh/education_critical_appraisal.htm

Tools for critical appraisal m
» CASP: Critical Appraisal -
Skills Programme —_—— e —
Checklists

- Critically Appraised Topics:
generic systematic reviews
(ACP Journal club)

» SIGN: Scottish

Intercollegiate Guidelines
Network

« GATE Frame



g Critical Appraisal Skills Programme (CASP)

S kills
P rogramme

Making sense of evidence

HOME CRITICAL APPRAISAL|  WORKSHOPS | | CASP TOOLS & CHECKLISTS| | ABOUT CASP | MORE

CASP CHECKLISTS

This set of eight critical appraisal tools are designed to be used when reading research, these include tools for Systematic Reviews,
Randomised Controlled Trials, Cohort Studies, Case Control Studies, Economic Evaluations, Diagnostic Studies, Qualitative studies and
Clinical Prediction Rule.

These are free to download and can be used by anyone under the Creative Commons License.

CASP Checklists (click to download)

CASP Systematic Review Checklist | CASP Qualitative Checklist

@/ CASP Randomised Controlled Trial CASP Case Control Checklist

@ Checklist

g CASP Diagnostic Checklist CASP Cohort Study Checklist
CASP Economic Evaluation CASP Clinical Prediction Rule Checklist
Checklist

A
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These checklists will help you work through the process of critically appraising a research paper.

Overviews - to appraise systematic reviews and meta analysis
Treatment - to appraise single randomised controlled trials
Diagnosis - to appraise studies of diagnosis

Prognosis - to appraise studies of prognosis
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C E BM CENTRE FOR EVIDENCE-BASED MEDICINE

HOME EDUCATION & TRAINING EVENTS EBM RESOURCE

Critically Appraising the Evidel

Evaluation a report of a study to determine whether it is valid, important and applicable to your ¢

Critical Appraisal Worksheets
English

Systematic Review Critical Appraisal Sheet
Diagnosis Critical Appraisal Sheet
Prognosis Critical Appraisal Sheet
Therapy / RCT Critical Appraisal Sheet

German - Translated by Johannes Pohl and Martin
Sadilek

Systematic Review German Translation (PDF)
Diagnosis German Translation (PDF)
Prognosis German Translation (PDF)
Therapy / RCT German Translation (FDF)

Home > EBM Resources > Tools > Critically Appraising the Evidence

Critical Appraisal tools CATMaker a

Critical appraisal worksheets to help you appraise the reliability, Put the “like” into your

Spanish - Translated by Ana Cristina Castro

« Systematic Review (PDF)

» Diagnosis (FDF)

« Prognosis Spanish Translation (PDF)

« Therapy / RCT Spanish Translation (PDF)

Lithuanian - Translated by Tumas Beinortas

» Systematic review appraisal Lithuanian (PDF)

» Diagnostic accuracy appraisal Lithuanian (PDF)
» Prognostic study appraisal Lithuanian (PDF}

« RCT appraisal sheets Lithuanian (PDF)




5-step approach
EBM is a 5-step approach

1. Formulate an answerable question (PICOC)
2. Search for the best available evidence

@ Cnitically appraise the quality of the found evidence
4

Integrate the evidence with managerial expertise
and organizational concems and apply

5. Monitor and evaluate the results



APPRAISING THE EVIDENCE

- 1. Is the study valid? -
- Decide whether studies have been g
undertaken in a way that makes their
findings reliable.
- 2, What are the results?
= Make sense of the results.

+ 3. Are the results useful?

= Know what these results mean in the
context of the decision that needs to be
made.



What’s A Paper on Therapy?

Randomised Control Trials
- Objectives
- Understand why randomised controlled
trials produce the most reliable

evidence for questions about
effectiveness

- Understand the important elements of
trial design to minimise bias

- Have critically appraised a randomised
controlled trial



What’s A Paper on Therapy?

» Clinical Trial (Controlled) Compares

INTERVENTION
with
CONTROL



Clinical Trial Compares
— INTERVENTION
Drug (New)
Structured exercise program (e.g. 0steoporosis)
Surgical procedure

— CONTROL
Placebo, old drug or old intervention
Usual regular advise given (osteoporosis)
Another surgical procedure / No surgery



.
Process of RCTs

Preparation: Randomization, Computer generated
list

Eligibility assessment (Inclusion/exclusion)
Consent

Allocation to study arms (Concealment)

Baseline assessment

Initiation of intervention (Blind)

Follow-up

Outcome assessment

Data analysis

AN
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Treatment Group Follow-up
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s 9 ’ Control Group Follow-up
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Appraise the Evidence

- Assess validity? Correctness (likely to
be true)

- What are the results? Clinically

Important

« Can we apply the results to our patient?
Applicable in and useful for my patients



USERS' (GUIDES TO THE
MEDICAL LITERATURE

A Manual for Evidence-Based Clinical Practice

The Evidence-Based
Medicine Working Group

Edited by

Gordon Guyatt, MD

Drummond Rennie, MD

Robert Hayward, MD (interactive guides)

JAMA

&
ARCHIVES
Al joumnaLs [~
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Validity

- Internal validity: How well was the study done?
Do the results retflect the truth?

- External validity: can I apply these results to MY
patients?



—
VALIDITY

»Randomization.
»Concealment.

»Blindness.

»Follow up complete.

» Intention to treat.

»Similar groups at start.
»Both groups treated equally.



Was the assignment of patients to treatments
randomised?

Was the randomisation list concealed?

Was follow-up of patients sufficiently long and
complete?

Were all patients analysed in the groups to which
they were randomised?

Were patients and clinicians kept "blind" to
treatment?

Were the groups treated equally, apart from the
experimental treatment?

Were the groups similar at the start of the trial?




Randomization

Randomisation = similar groups at baseline
Equal (50%) chance to be in either group
How was it randomized?
Was randomization concealed?

- selection

- allocation



Was allocation assignment
“concealed”?

Did investigators know to
which group the
potential subject would
be assigned before
enrolling them?




Importance of concealed
allocation

Trials with unconcealed allocation consistently
overestimate benefit by ~40%

Schulz KF, Chalmers I, Hayes RJ, et al. JAMA 1995;273:408-12
Schulz KF, Grimes DA. Lancet 2002;359:614-18.

Pildal J, et al. Int J Epidemiol 2007;36:847-857

Moher D, et al. Lancet 1998;352:609-13.



Ensuring Allocation Concealment
BEST — most valid technique ]

= Central computer randomization

DOUBTF

= Envelopes, etc

NOT RANDOMIZED

Date of birth, alternate days, etc®



Conducting a Study

Potential Subjects

Concealed
................ Allocation

Trial starts -

Actual
Subjects
Randomization
A o B
Blinding, etc




Selection bias

Reduced by:
v" centralised randomisation

v on-site computer system with group
assignments in a locked file

v sequentially numbered, sealed, opaque
envelopes

% Not: alternation, dates of birth, day of week



Blindness
Was study “double-blinded”?

- Did the patients know to which group they were
assigned?
- Did the treating physician know?

- Did investigators assessing outcomes know (“triple-
blinding” — up to 7 levels!)?
» Judicial assessor blind + allocation concealment = surgery RCTs

Schulz KF. Ann Int Med 2002;136:254-9.



Measurement Bias -

minimizing differential
- Blinding — Who?
= Participants?
= Investigators?
= Qutcome assessors?
> Analysts?

Figure 1: The authors: double blindad versus single biinded

« Most important to use
"blinded" outcome assessors
when outcome is not
objective!

- Papers should report WHO A =4
was blinded and HOW it was B Y

done Flgure 2: The authors blinded and masko.a
Schulz and Grimes. Lancet,

2002



Best RCTs: Double Blind

- Subject doesn’t know which he’s getting.
» Researcher doesn’'t know which he’s
giving.

- Exit poll to see if patients could guess if
they were in the placebo group



Active tablet Placebo capsule

.

Active capsule Placebo tablet




Blindness

- If patient knows: Placebo effect Those
who are on effective treatment perform
better than those who receive Placebo

- If Physician knows: Overestimate
Treatment effect (More care, Co-
Intervention)



Selection biase Performance biase

Follow-up

Rx
Potential Feraes e
Subjects \ Allocation
C

1

Intervention starts




R —
How RCTs differ from other designs

Two balanced groups:

- Start Balanced: All prognostic factors are equally
distributed at the start (Concealed Randomization)

- Run Balanced: All prognostic factors are
maintained balanced throughout the study
(Blindness and the 3C)

- End Balanced: All prognostic factors are
maintained balanced at the end of the study (ITT)

Intervention
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*Committee members and investigators
in the Irbesartan in Heart Failure with
Preserved Ejection Fraction Study (I-
PRESERVE) are listed in the Supplemen-
tary Appendix, available with the full text
of this article at www.nejm.org.

This article (10.1056/NEJMoa0805450) was
published at www.nejm.org on November
11, 2008.

N Engl ] Med 2008;359:2456-67.
Copyright © 2008 Massachusetts Medical Society.
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ORIGINAL ARTICLE

Irbesartan in Patients with Heart Failure
and Preserved Ejection Fraction

Barry M. Massie, M.D., Peter E. Carson, M.D., John J. McMurray, M.D.,
Michel Komajda, M.D., Robert McKelvie, M.D., Michael R. Zile, M.D.,
Susan Anderson, M.S., Mark Donovan, Ph.D., Erik Iverson, M.S.,
Christoph Staiger, M.D., and Agata Ptaszynska, M.D.,
for the I-PRESERVE Investigators*

ABSTRACT

BACKGROUND
Approximately 50% of patients with heart failure have a left ventricular ejection
fraction of at least 45%, but no therapies have been shown to improve the outcome
of these patients. Therefore, we studied the effects of irbesartan in patients with
this syndrome.

METHODS
We enrolled 4128 patients who were at least 60 years of age and had New York Heart
Association class II, III, or IV heart failure and an ejection fraction of at least 45%
and randomly assigned them to receive 300 mg of irbesartan or placebo per day.
The primary composite outcome was death from any cause or hospitalization for a
cardiovascular cause (heart failure, myocardial infarction, unstable angina, ar-
rhythmia, or stroke). Secondary outcomes included death from heart failure or
hospitalization for heart failure, death from any cause and from cardiovascular
causes, and quality of life.

RESULTS
During a mean follow-up of 49.5 months, the primary outcome occurred in 742
patients in the irbesartan group and 763 in the placebo group. Primary event rates
in the irbesartan and placebo groups were 100.4 and 105.4 per 1000 patient-years,
respectively (hazard ratio, 0.95; 95% confidence interval [CI], 0.86 to 1.05; P=0.35).
Overall rates of death were 52.6 and 52.3 per 1000 patient-years, respectively (haz-
ard ratio, 1.00; 95% CI, 0.88 to 1.14; P=0.98). Rates of hospitalization for cardio-
vascular causes that contributed to the primary outcome were 70.6 and 74.3 per
1000 patient-years, respectively (hazard ratio, 0.95; 95% CI, 0.85 to 1.08; P=0.44).
There were no significant differences in the other prespecified outcomes.

CONCLUSIONS

Irbesartan did not improve the outcomes of patients with heart failure and a pre-
served left ventricular ejection fraction. (ClinicalTrials.gov number, NCT00095238.)



IRBESARTAN IN HEART FAILURE WITH PRESERVED EJECTION FRACTION

PPROXIMATELY HALF OF PATIENTS WITH
Aa diagnosis of heart failure have a normal
or near-normal left ventricular ejection

fraction.™s Such patients differ from those with
heart failure and a low left ventricular ejection
fraction in a number of important ways: they
tend to be older and female, and their condition
is more likely to be associated with hypertension
than with ischemia. The rates of death and ill-
ness among these patients are high and have not
declined, as they have in patients with heart fail-
ure and a low left ventricular ejection fraction.®

Unfortunately, no pharmacologic therapy has
been shown to be effective in improving outcomes
in patients with heart failure with a preserved left
ventricular ejection fraction. However, because the
renin-angiotensin-aldosterone system is involved
in many of the processes associated with this syn-
drome (including hypertension, left ventricular
hypertrophy, myocardial fibrosis, and vascular
dysfunction),”® inhibitors of this system have been
of particular interest as a therapeutic intervention
for these patients.>1® Although information about
neurohormone levels in this syndrome is limited,
available data indicate that plasma renin activity
is increased in patients with heart failure and a
preserved left ventricular ejection fraction, as com-
pared with control subjects, although levels are
lower than in patients who have heart failure with
a low left ventricular ejection fraction.” Further-
more, blockade of the renin-angiotensin system
has had favorable effects in patients with a low left
ventricular ejection fraction. It has also improved
outcomes in patients after myocardial infarction,
in those with hypertension, and in those with
other high-risk vascular disease — populations
that are thought to be at risk for heart failure with
a preserved left ventricular ejection fraction.

Accordingly, we conducted the Irbesartan in
Heart Failure with Preserved Ejection Fraction
Study (I-PRESERVE) to evaluate the effect of the
angiotensin-receptor blocker irbesartan on mor-
tality and cardiovascular morbidity in patients with
heart failure and a preserved left ventricular ejec-
tion fraction.

METHODS

PATIENTS
We enrolled patients from centers in 25 countries.
All patients were at least 60 years of age and
had heart failure symptoms and a left ventricular

N ENGL) MED 350,23 WWW.NEJM.ORG

ejection fraction of at least 45%.1%12 In addition,
we required patients to have been hospitalized
for heart failure during the previous 6 months
and have current New York Heart Association
(NYHA) class II, 111, or IV symptoms with corrobo-
rative evidence; if they had not been hospitalized,
they were required to have ongoing class Il or IV
symptoms with corroborative evidence. Such evi-
dence could include findings of pulmonary con-
gestion on radiography, left ventricular hypertro-
phy or leftatrial enlargement on echocardiography,
or left ventricular hypertrophy or left bundle-
branch block on electrocardiography. Treatment
with an angiotensin-converting-enzyme (ACE)
inhibitor was permitted only when such therapy
was considered essential for an indication other
than uncomplicated hypertension.

Exclusion criteria included previous intolerance
to an angiotensin-receptor blocker; an alternative
probable cause of the patient’s symptoms (e.g.,
significant pulmonary disease); any previous left
ventricular ejection fraction below 40%; a history
of acute coronary syndrome, coronary revascular-
ization, or stroke within the previous 3 months;
substantial valvular abnormalities; hypertrophic
or restrictive cardiomyopathy; pericardial disease;
cor pulmonale or other cause of isolated right
heart failure; a systolic blood pressure of less
than 100 mm Hg or more than 160 mm Hg or a
diastolic blood pressure of more than 95 mm Hg
despite antihypertensive therapy; other system-
ic disease limiting life expectancy to less than
3 years; substantial laboratory abnormalities (such
as a hemoglobin level of less than 11 g per deci-
liter, a creatinine level of more than 2.5 mg per
deciliter [221 pmol per liter], or liver-function ab-
normalities); or characteristics that might inter-
fere with compliance with the study protocol.

STUDY PROCEDURES
The trial was approved by the ethics committee
at each participating center; all patients provided
written informed consent. Eligible patients were
treated with single-blind placebo for 1 to 2 weeks
before randomization; those who successfully com-
pleted this run-in phase and whose condition re-
mained clinically stable were randomly assigned in
a 1:1 ratio to receive irbesartan or matching place-
bo. The randomization schedule was implement-
ed with the use of an interactive voice-response

PATIENTS
BLINDED

RANDOMIZATION

system. The randomization block size was twc CONCEALED
and was stratified according to site. Patients were , | aeaTION

DECEMBER 4, 2008
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TREATED
THE SAME

DATAANALYSTS
BLINDED

INVESTIGATORS
BLINDED
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also stratified according to their use of an ACE
inhibitor at randomization. Therefore, for each
site, separate blocks of two were designated for
patients who were taking an ACE inhibitor and
for those who were not taking an ACE inhibitor.
Randomization of patients who were taking an
ACE inhibitor at baseline was capped at 33% at
each site.

Patients were started on 75 mg of irbesartan
or placebo once daily. The dose was doubled to
150 mg after 1 to 2 weeks and was doubled again
to 300 mg after an additional 1 to 2 weeks, accord-
ing to a forced-titration protocol as tolerated. In
addition to the titration visits, patients were seen
8 weeks, 14 weeks, and 6 months after random-
ization and every 4 months thereafter. The score
on the Minnesota Living with Heart Failure
scale’® and the plasma level of N-terminal pro-
B-type natriuretic peptide (NT-proBNP) were re-
corded at randomization, at 6 and 14 months,
and at the final study visit. Serum creatinine and
potassium were measured before randomization
and at weeks 2 and 8, at month 6, and annually
thereafter and, along with NT-proBNP, were ana-
lyzed in a central laboratory (Esoterix Belgium).

The executive committee designed and over-
saw the trial in collaboration with representatives
of the study sponsors (Bristol-Myers Squibb and
Sanofi-Aventis), with assistance from an interna-
tional steering committee. The sponsors or a
contract research organization collected the trial
data, which were then analyzed at the Statistical
Data Analysis Center at the University of Wis-
consin, Madison, independently of the sponsors
and according to a predefined statistical analysis
plan. All investigators and committee members
who were involved in the conduct of the study
(except for members of the data and safety moni-
toring board) were unaware of study-group as-
signments. The manuscript was prepared and
submitted for publication by members of the
executive committee, who had unrestricted access
to the study data and who vouch for the accu-
racy and completeness of the reported analyses.

STUDY OUTCOMES AND DEFINITIONS
The primary outcome, which was analyzed as the
time from randomization to the first event, was a
composite of death from any cause or hospital-
ization for a protocol-specified cardiovascular
cause. Reasons for such hospitalizations includ-

N ENGL) MED 35G;23 WWW.NEJM.ORG

ed worsening heart failure, myocardial infarc-
tion, stroke, unstable angina, ventricular or atrial
dysrhythmia, or myocardial infarction or stroke
that occurred during any hospitalization. The sec-
ondary outcomes were the components of the
primary outcome (death from any cause and hos-
pitalization for cardiovascular causes), a compos-
ite heart failure outcome (death due to worsening
heart failure or sudden death or hospitalization
due to worsening heart failure), a change in the
total score on the Minnesota Living with Heart
Failure scale at 6 months, a change in the plasma
level of NT-proBNP at 6 months, a composite
vascular-event outcome (death from cardiovas-
cular causes, nonfatal myocardial infarction, or
nonfatal stroke), and death from cardiovascular
causes. Deaths and hospitalizations were adjudi-
cated by members of an independent end-point
committee who were unaware of study-gronn as-

signments and used prespecified criteria, ADJUDICATORS
BLINDED

STATISTICAL ANALYSIS
We originally anticipated an annual event rate of
18% for the primary outcome in the placebo
group. A sample size of 3600 patients was planned
to provide 1440 primary events, yielding a statis-
tical power of 90% to detect a 14.5% reduction in
risk with irbesartan, corresponding to a reduction
in hazard of 15.75%, with a two-sided alpha of
0.05, assuming a recruitment period of 2 years
and a minimum follow-up period of 2 years. A
blinded review of event rates in 2004 indicated
that outcomes had accumulated at a slower-than-
anticipated rate. Consequently, to achieve the tar-
get number of events for the same decrease in the
hazard in a reasonable time period, the sample
size was increased to 4100 patients.

Data from all patients who underwent ran
domization were analyzed according to the inten -
tion-to-treat principle. The analyses of the pri-
mary outcome and other composites of death o.
hospitalization were performed with the use of
Kaplan-Meier estimates, with the log-rank test
for the comparison of the study groups, and a
supportive Cox proportional-hazards model to
calculate hazard ratios and 95% confidence in-
tervals. Consistency of effects was assessed for
eight prespecified subgroups, according to age
(<65, 65 to 75, and >75 years), sex, ejection frac-
tion (£59% or >59%), the use or nonuse of ACE
inhibitors and beta-blockers, the presence or ab-

DECEMBER 4, 2008
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CHARACTERISTICS
sence of diabetes, hospitalization for heart fail- as a body-mass index (the weight in kilograms . L |
ure within the previous 6 months, and geograph- divided by the square of the heigght in metirs] of e Pt
ic region (Europe, North America, or all other more than 30. At baseline, the median level of Characteristic Placebo (N=2061) Irbesartan (N =2067)
countries). Interactions were evaluated by fitting NT-ProBNP was 339 pg per milliliter (interquartile Demographic
an interaction term between treatment and each range, 133 to 964). Baseline medications included Age
of the eight covariates and then assessing signifi- diuretics (83%, including 52% who were taking a
cance with the use of a Wald test. The score on loop diuretic), beta-blockers (59%), calcium-chan- L= il 727
the Minnesota Living with Heart Failure scale and nel blockers (40%), spironolactone (15%), and ACE =275 yr—no. (%) 716 (35) 697 (34)
the log-transformed plasma level of NT-proBNP  inhibitors (25%). Female sex— no. (%) 1264 (61) 1227 (59)
were studied by analysis of covariance, with the Race — no. (%)
baseline value as a covariate. All analyses included STUDY-DRUG ADMINISTRATION AND FOLLOW-UP White 1925 (93) 1934 (94)
the use of ACE inhibitors as a term in the model. At the end of the titration phase, 84% of the pa- Black ) 39 (2)
To control for the global type I error, the study tients in the irbesartan group and 88% of those - 150 15.0)
outcomes were examined in a prespecified se- in the placebo group had reached the 300-mg
quence as described previously. If at any step su- dose (mean doses, 275 mg and 284 mg, respective- Other 784 )
periority was not demonstrated at the 0.05 level, ly). The proportion of patients reaching the tar- Clinical
no conclusion would be drawn for subsequent get dose did not differ according to the use of an NYHA class — no. (%)%
outcomes. All P values are two-sided and were ACE inhibitor. During the study, the proportion I 445 (22) 426 (21)
not adjusted for multiple testing. of patients receiving an ACE inhibitor rose from m 1562 (76) 1582 (77)
The protocol specified that the data and safety 25% in the two groups at baseline to 39% in the W 5303) 593)
monitoring board should conduct a single interim  irbesartan group and 40% in the placebo group, TREATED )
efficacy analysis for mortality from any cause the use of spironolactone rose from 15% in the THE SAME Heart rate — beats/min 71210 721l
after 50% of the total expected deaths had oc- two groups at baseline to 28% in the irbesartan Blood pressure — mm Hg
curred. For this analysis, the Pocock approach was ~ group and 29% in the placebo group, and the use Systolic 136+15 137£15
applied for harm and the O’Brien-Fleming ap- of beta-blockers rose from 59% in the irbesartan Diastolic 7949 79+9
proach was applied for benefit. group and 58% in the placebo group to 73% in the Body-mass index 29.6+5.3 29.7+5.3
tWo groups. ) Electrocardiographic findings — no. (%)
RESULTS 51.1.[2?1:’:;;2 db;;fz(;ilégDTg?;hsi 1};;1{(1)0;1[ :; rIE'ISg' Left ventricular hypertrophy 624 (30) 636 (31)
PATIENTS systolic and 2.1+10.5 mm Hg diastolic in the irbe- Lefibucdichienchiblock 166 16718)
From June 2002 through April 2005, a total of 4563  sartan group and by a mean of 0.2+17.6 mm Hg Avrial fibrillation or flutter 344 (17) 353 (17)
patients were formally screened and 4128 under- systolic and 0.2+10.4 mm Hg diastolic in the Ejection fraction 0.60+0.09 0.59+0.09
went randomization at 293 sites in 25 countries in  placebo group; the decreases in the two groups Cause of heart failure — no. (%)
Western Europe, Eastern Europe, North America, persisted for the duration of the trial. Among the e2mh 500 (24) 536 (26)
South America, South Africa, and Australia. Of surviving patients, the discontinuation rates in Hypertension 1304 (63) 1318 (64)
those patients, 2067 were assigned to receive irbe- the irbesartan group and in the placebo group, T ————-) _— ———— —T e
sartan and 2061 to receive placebo. The common respectively, were 13% and 12% at 1 year, 21% espitalization for heart failure within previous  mo — no. (%) “4 “4
study termination date was set for April 17, 2008, and 20% at 2 years, and 34% and 33% at the end Medical history — no. (%)
when it was estimated that at least 1440 events of of the trial. Hypertension 1816 (88) 1834 (89)
the primary outcome would have occurred. The At the end of the study, vital-status data were Angina symptomsf 824 (40) 828 (40)
FOLLOW-  mean follow-up time was 49.5 months, and the not available for 29 patients (1%) in the irbesartan  FoLLOW-UP Unstable angina 149 (7) 166 (8)
up trial included 16,798 patient-years of follow-up. ~group and 44 patients (2%) in the placebo group. Myocardial infarction 482 (23) 487 (24)
The study groups did not differ significantly in If contact could not be made at end of study, data —— 267 (13) 281 (14)
baseline characteristics (Table 1). The mean age for these patients were censored from the analysis o
was 72 years, and 60% of the patients were wom- at the date they were last known to be alive. Arial fbrillation 603 (29) 606 (29)
en. The primary cause of heart failure was hyper- Diabetes mellitus 564 (27) 570 (28)
tension in 64% of the patients and ischemic heart PRIMARY OUTCOME Stroke or transient ischemic attack 201 (10) 198 (10)
disease in 25%, and hypertension was present in The primary composite outcome occurred in 742
88% overall. Atrial fibrillation was present in 29% patients (36%) in the irbesartan group and in 763
and diabetes mellitus in 27%. Forty-one percent patients (37%) in the placebo group. There were
of the patients were obese, which was defined 100.4 end-point events per 1000 patient-years in




—
VALIDITY

»Randomization.
»Concealment.

»Blindness.

»Follow up complete.
»Similar groups at start.
»Both groups treated equally.
» Intention to treat.



e
INTENTION TO TREAT

All patients analyzed in the groups
to which they were allocated



|
INTENTION TO TREAT (ITT)

200

intervention/\ control
100 100
Drop out Drop out
50 70

1 1

40 IMPROVED 40

80% 57%
OR OR
40% 40%



Were all patients analysed in the
groups to which they were
randomised?



2000 RANDOMIZED

.

1ooo 1000
270= IMPROVED 900 === |\\PROVED= 130
EER=270/?

CER=130/?



TP Participants Accesoed
fior Eligibility O excluded frormm

randomizaticomn

i
FF Parmticipants Ramndomiby
Assipmed to Condition.

ePREPF Condition Flacebo/ Comtrol
m= 38 Conditicon
no= 35
MNumber completed rMurmber of completed
AStesorments: AssEesSTImyents:
Baseline: Gmales 29 females Baselime: 17 males 2Z females
{(all 8 received (Al 39 recaeinved
imtervention, but data for X intervention, but data for 5
pAartcipants was Nnot partcipants was Mmook
recorded dus To Cormputer recorded due to computer
error} error}
Hwbk: B males 27 fermales Buwwk: 11 males 20 fermales
13 month: 7 males 24 females Amoanth: 10 males 16 fermales
Reason for drop outs: Reason faor drop owuts:
Did mot respond ©o owr Did mot respond Lo our
multiple attempts Lo multiple arttem pts TO
contact contact

] .

28 included im analysis 39 included in analysis




=,
Follow up

e duration of study.

e drop out < 20%.



Was follow-up of patients
sufficiently long and complete?



Results
“Importance”




Definition

« Number Needed to Treat (NNT):

= Number of persons who would have to receive an
intervention for 1 to benetfit.

NNT=1/ARR



2000 RANDOMIZED

N

1000 1000

/l l

270= IMPROVED 900 mss—) |VIPROVED= 130

EER=270/?
CER=130/?



EER=270/800 = 33%= 0.33
CER=130/900=14 %=0.14
ARR= 0.33-0.14= 0.19
NNT=1/0.19= 5.2=6

EER=270/1000=27%=0.27
CEER=130/1000= 13%=0.13
ARR=0.27-0.13=0.14
NNT=1/0.14=7



WHAEN THE OUTCOME IS UNFAVOURABLE




Magnitude (treatment effect):

« Absolute effects (ARR & NNT)
 Relative effects (RR, RRR )




Result Tabulation

 feve | ve |

Experimental] o | b | ab
_Control | c | d | cd

« EER = Experimental Event Rate (a/a+b)
« CER = Control Event Rate (c/c+d)




Result Tabulation

present |Absent
Drug A 20 | 80 | 100
oruge | 40 | 60 | 100

« EER-A (Risk A) = 20/100 = 20% (0.2)
. CER-B (Risk B) = 40/100 = 40% (0.4)




.
Calculations

> ARR = CER - EER
>NNT =1/ ARR
>RR = EER/CER (Risk A/Risk B)

> RRR =1- RR



Result Tabulation

Bleeding |Bleeding |Total
present |Absent

owh | 0 | s | o
ows | 0 | e | oo

e ARR=CER - EER NNT=1/

ARR
* RR = EER/CER RRR=1-RR



Calculations

» ARR=CER—-EER=04-0.2 = 0.2 (20%)
» NNT=1/ARR =1/0.2= 5

» RR=EER/CER =0.2/04 = 0.5

» RRR =1-RR =1-0.5= 0.5 (50%)



Precision

« Confidence intervals:

» The range within which the likelihood of a true
value Is expected to be within a given degree of

certainty, usually evaluated at 95% CI.
- P value



APPLICABILITY




CAN | APPLY THESE VALID, IMPORTANT
RESULTS TO MY PATIENT?

- Do these results apply to my patient?

- IS THE TREATMENT FEASIBLE?
- POTENTIAL BENEFITS AND HARMS

- Are my patient’s values and preferences
satisfied by the intervention offered?



siimmary

- Validity - is the paper
likely to be true

——— T

- Importance - size of / V -
effect SUCE)
s NNT “‘*}é
= Percision | e
J

- Applicability - can it
work for me/my

4 49



DOES THIS STUDY ADDRESS A CLEAR QUESTION? WHAT WERE THE RESULTS?
Outcome event Total
1. Were the following clearly stated: Yes Can't tell No Yes No
+ Patients Experimental group a b a+b
* Intervention Control group c d c+d

+ Comparison Intervention
Experimental event rate = risk of outcome event in experimental group = EER = a/(a+b)

*  Outcome(s) . .
Control event rate = risk of outcome event in control group = CER = c/(c+d)

Relative risk (RR) = EER Odds ratio (OR) = ad
CER b

?
ARE THE RESULTS OF THIS SINGLE TRIAL VALID? Relative risk reduction (RRR) = (CER - EER)/CER or 1 - RR

A.  The main questions to answer: Absolute risk reduction (ARR) = CER - EER
Number needed to treat (NNT) = 1/ARR = 1/(CER - EER)
2. Was the assignment of patients to treatments Yes Can't tell No
randomised?
3. Was the randomisation list concealed? Can you tell? 9. How large was the treatment effect?
Consider
4. Were all subjects who entered the trial accounted for +  How were the results expressed (RRR, NNT, etc).
at it's conclusion?
5. Were they analysed in the groups to which they were 10. How precise were the results?
randomised, i.e. intention-to-treat analysis
Were the results presented with confidence intervals?

B.  Some finer points to address: CAN | APPLY THESE VALID, IMPORTANT RESULTS TO MY PATIENT?

6. Were subjects and clinicians ‘blind’ to which Yes Can't tell No

treatment was being received, i.e. could they tell? 11. Do these results apply to my patient? Yes | Canttell | No

* |s my patient so different from those in the trial that
the results don't apply?

* How great would the benefit of therapy be for my
particular patient?

7. Aside from the experimental treatment, were the
groups treated equally?

12. Are my patient’s values and preferences satisfied by
the intervention offered?

8. Were the groups similar at the start of the trial? * Dol have a clear assessment of my patient’s values
and preferences?

* Are they met by this regimen and its potential
consequences?




Evaluating Research about
Diagnostic Tests




COMMENTARIES

Financial Disclosure: Dr Leischow reports consulting and serving as a paid speaker
for Pfizer and as a consultant for Johnson & Johnson.
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Diagnostic Errors—The Next Frontier

for Patient Safety

David E. Newman-Toker, MD, PhD
Peter J. Pronovost, MD, PhD

An estimated 40 000 to 80 000 US hospital deaths result
from misdiagnosis annually.* Roughly 5% of autopsies re-
veal lethal d ic errors for which a correct diagnosis

URING THE PAST DECADE, AWARENESS AND UNDER-

standing of medical errors have expanded rap-

idly, with an energetic patient safety movement

promoting safer health care through “systems” so-
lutions. Efforts have focused on translating evidence into
practice, mitigating hazards from therapies, and improv-
ing culture and communication. Diagnostic errors have re-
ceived relatively little allennon Al(hough the science of er-
ror is ic errors are
an important source of prevenlable harm.' In this Com-
mentary, we offer definitions for diagnostic error and mis-
diagnosis-related harm, present an overview of the magni-
tude of diagnostic errors, and give suggestions for how
research can mature.

Distinguishing Errors From Harms

In considering diagnostic errors, it is important to distin-
guish between the error (a process) and the resulting harm
(an outcome). Diagnostic error can be defined as a diagno-
sis that is missed, wrong, or delayed, as detected by some
subsequent definitive test or finding.! However, not all
misdiagnoses result in harm, and harm may be due to either
disease or intervention. Misdiagnosis-related harm can be de-
fined as preventable harm that results from the delay or fail-
ure to treat a condition actually present (when the work-
ing diagnosis was wrong or unknown) or from treatment
provided for a condition not actually present.

1060 JAMA, March 11, 2009—Vol 301, No. 10 (Reprinted)

coupled with treatment could have averted death.” In the
Harvard Medical Practice Study, physician errors resulting
in adverse events were more likely to be diagnostic than drug-
related (14% vs 9%), and misdiagnoses were more likely to
be considered negligent (75% vs 53%) and to result in se-
rious disability (47% vs 14%).° Not surprisingly, tort claims
for diagnostic errors are nearly twice as common as claims
for medication errors and result in the largest payouts.” As
with all types of medical error, the human toll of misdiag-
nosis on an individual or family can be tremendous, par-
ticularly when a heallhy patient expenences an adverse event.

Di errors often are ized or unreported, and
the science of measuring these errors (and their effects) is un-
derdeveloped 12 Avallable slalxsms consnder neither deaths due
to misdi nor is-related mor-
bidity and assoclaled costs. For example, stroke, the leading
cause of serious, long-term disability in the United States, af-
fects 780 000 Americans annually.® Opportunities to prevent
disabling stroke are missed when patients experiencing mild
or transient warning symptoms receive misdiagnoses. Accord-
ing to a recent systematic review, 9% of all cerebrovascular
events are missed initially, and the odds of misdiagnosis in-
crease at least 5-fold when symptoms are mild or transient.”

Author Affiliations: Departments of Neurology (Or Newman-Toker) and Anes-
thesiology and Critical Care (Dr Pronovost), Johns Hopkins University School of
Medicine, Baltmore, Maryland.

plu Pathology Bidg 2- 10, 600N WaleSt savnm i (toker@jhu.edu).

©2009 American Medical Association. All rights reserved.

Downloaded from www.jama.com at Oxford University Library Services on May 15, 2009

* 40,000-80,000 US
hospital deaths from
misdiagnosis per year

- Diagnosis uses <5% o
hospital costs, but
influences 60% of
decision making
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Roles of a new test

- Replacement — new replaces old

= E.g., CT colonography for barium enema
- Triage — new determines need for old

= E.g., B-natriuretic peptide for echocardiography
- Add-on — new combined with old

» ECG and myocardial perfusion scan

Existing Replacement Triage Add-on
situation
Papulation | Population | Population | Papulation |

Initial tests | Initial tests | New test | Initial tests |
Y Y R +—ﬁ Y
Existing test | Mew test |

Existing test
Existing test | - Flr+‘
Bossuyt et al BMJ 2006;332:1089-92 = ¢ Y Y ¥ ' et |

+ —

Roles of tests and positions in existing diagnostic pathways



Read this abstract

Patient-Initiated Treatment of Uncomplicated Recurrent Urinary Tract

Infections in Young Women

Kalpana Gupta, MD, MPH; Thomas M. Hooton, MD; Pacita L. Roberts,

Background: Recurrent urinary tract infections (UTls) are a com-
mon outpatient problem, resulting in frequent office visits and
often requiring the use of prophylactic antimicrobial agents. Patient-
initiated treatment of recurrent UTIs may decrease antimicrobial
use and improve patient convenience.

Objective: To determine the safety and feasibility of patient-
initiated treatment of recurrent UTIs.

Design: Uncontrolled, prospective clinical trial.
Setting: University-based primary health care clinic.

Participants: Women at least 18 years of age with a history of
recurrent UTIs and no recent pregnancy, hypertension, diabetes, or
renal disease.

[ntervention: After self-diagnosing UTI on the basis of symp-
toms, participating women initiated therapy with ofloxacin or
levofloxacin.

Measurements: Accuracy of self-diagnosis determined by evi-

MS; and Walter E. Stamm, MD

dence of a definite (culture-positive) or probable (sterile pyuria
and no alternative diagnosis) UTI on pretherapy urinalysis and
culture. Women with a self-diagnosis of UTI that was not micro-
biologically confirmed were evaluated for alternative diagnoses.
Post-therapy interviews and urine cultures were used to assess
clinical and microbiological cure rates, adverse events, and patient
satisfaction.

Results: 88 of 172 women self-diagnosed a total of 172 UTIs.
Laboratory evaluation showed a uropathogen in 144 cases (84%),
sterile pyuria in 19 cases (11%), and no pyuria or bacteriuria in 9
cases (5%). Clinical and microbiological cures occurred in 92%
and 96%, respectively, of culture-confirmed episodes. No serious
adverse events occurred.

Conclusion: Adherent women can accurately self-diagnose and
self-treat recurrent UTIs.

Ann Intern Med. 2001;135:9-16. www.annals.org
For author affiliations, current addresses, and contributions, see end of text.
See related article on pp 41-50 and editorial comment on pp 51-52.
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2 by 2 table Reference test

<+ -
True False
+ positive positive
Test

False True
- negative | negative




—————
IF only a test had perfect

discrimination...
Reference test

True
positive

True
- negative




Sensitivity Disease

Proportion of
people with the
disease who have a
positive test.

Sensitivity =a/a+c




Specificity Disease
Proportion of people
without the disease
who have a negative
test.

Specificity=d /b +d




ROC curves (Receiver Operating
Characteristic curves) - What are they
and what aren’t they?



ROC curves - provide accuracy results over
a range of thresholds

Lo A test with 30%
20 sensitivity and
50 - 90% specificity
70 - (10% false
50 - positive rate) at

Sensitivity | | 50 - one cut-pointis

40 - plotted in the
301 ¢ lower left corner.
20
10
0

0 o 20 30 40 50 &0 70 &0 90 100

1-Specificity or false positive rate




]

upper left hand et e
PP discrimination
corner
100+
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90 - + ¢
" ¢ Area under the
" curve (AUC)
I ] _
Sensitivity | | o, - 0.5 = useless
10 1.0 = perfect
30 A L
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Why this is important

ﬁT OD AY Search TODAY biﬁg Search

Babies' blood tests can end in
false-positive screening scares

| Newborn panels can save lives, but about 200,000 a year aren't accurate, experts say

Image: Ann Majdek-Andrada and Gianni|

A Tweat 27
Below: Discussion ﬁ Related

http://today.msnbc.msn.com/id/42829175



What about positive and negative
predictive values?



positive predictive value (PPV)

Disease

PPV =a/a+b

Proportion of people
with a positive test who
have the disease




negative predictive value (NPV)
Disease

NPV =d/c+d

Proportion of people
with a negative test
who do not have the
disease




Positive/Negative predictive
values
 Test result known

- Depend on prevalence

Sensitivity/specificity

» Disease status known

- Not as dependent on
prevalence

- but can be affected by disease
spectrum eg selection of
patients



Likelihood Ratios and Bayesian reasoning

- Can use in situations with more than 2 test
outcomes

- Direct link from pre-test probabilities to post-
test probabilities



Positive and negative likelihood ratios

LR+ How much more often a L R+ = a/a+c / b/b+d
positive test occurs in people

with compared to those without Or
the disease LR+ = sens/(1-spec)
LR- How less likely a negative test L R- = c/a+c / d/b+d
result is in people with the disease
compared to those without the Or
disease LR- = (1-sens)/(spec)




LRs = Diagnostic Weights

Probability :

P decrease increase z

-45% -30% -15% +15% +30% +45%

LRs 0.1 0.2 0.5 1 2 5 10 LRs
l l l 1 1 1 S = l 1 l 1 ] l (A TS l 1 l 1
| R=1 LR>10.... strong
LR<O.1....-Strong . - positive test
negative test No diagnostic result
result value



APPENDICITIS

4 decrease Propability increase .
-45% -30% -15% +15% +30% +45%
LRs 0.1 0.2 0.5 1 2 5 10 LRs
| | Vet [ 2 1) V5 88 e / RSN g i
Absence of severe right lower ﬂ/tcBurney's point tenderness
quadrant tenderness Rovsing's sign
sence of McBurney's point tenderness Psoas sign

McGee: Evidence based Physical Diagnosis (Saunders Elsevier)



Bayesian reasoning
Post-test odds = Pre-test odds x Likelihood ratio

Post-test odds for disease after one test become pre-¢
test odds for next test etc



ayesian reasoning =7
using Fagan st 1oy Los
Nomogram '+  _ | 90
2 200 &0
100+
50— 70
= 204 &0
o4 10+ a0
L 440
agd 2T T30
1__
3|:|__ __.5 __ED
4':"— __.E ——1|:|
20T 4.1
&0 + .05 15
0T +.02
B0+ T +2
o T .005
? Appendicitis: sl 4 ooz 1,
McBurney tenderness .| 1=
LR+ =3.4 T
= .2
23 A
Pretest Likelihood Post-test

Probability Ratio Probability



Disease No disease
True Positive False Positive
TEST
+
TEST False Negative True Negative

(FN) (TN)




Sensitivity

Disease No disease

: False Positive
TEST (FP)

TEST 5 Ne True Negative
' (TN)




Specificity

Disease No disease

True Positive
TEST (TP)

TEST False Negative
' (FN)




Positive Predictive Value

Disease No disease

True Positive False Positive

TEST

TEST False Negative True Negative
] (FN) (TN)




Negative Predictive Value

Disease No disease

True Positive False Positive

TEST

TEST False Negative True Negative
] (FN) (TN)




Likelihood Ratios

Similar to the concepts of “ruling in” and “ruling out” disease

Pre Test Odds x LR = Post Test Odds

The problem — we don’t think in terms of odds

Clinical decision rules: Do the hard math for us, be we need to enter
the appropriate data and interpret results



Levels of infernal validity

Were there enough subjects in the study?

Was a control group used?

Were the subjects randomly assigned?

Was a pretest used?

Was the study started prior to the intervention or event?

Was the outcome measured in an objective and reliable way?

6X yes

oX yes high (A)
4-3x yes limited (B)
2X yes

1-Ox yes




Appraisal
Cnifical appraisal questionnaires

WYY cabrmea. ora/200-iools



http://www.cebma.org/ebp-tools

Appraisal of a cohort

. Did the study address a clearly focused issue?
. Was the cohort / panel recruited in an acceptable way? (selection

bias)

3. Was the cohort/ panel representative of a defined population?

. Was a control group used? Should one have been used?

5. Are objective and validated measurement methods used and were

© ©®© N O

they similar in the different groups? (misclassification bias)
Was the follow up of cases/subjects long enough?

Could there be confounding?

Is the size of effect practically relevant?

Are the conclusions applicable?



edicine Toolbox

Y -
o~

-

Critical Appraisal Worksheets Clinical Questions Educational Prescriptions Self-Evaluations Pocket Cards EBM Calculators Additional Resources

Downloads:
*There are different worksheets available. Click on the title to access the

Microsoft word (.doc) versions of the worksheets:


https://ebm-tools.knowledgetranslation.net/worksheet
https://ebm-tools.knowledgetranslation.net/themes/blue/files/uploads/Diag-worksheet.doc
https://ebm-tools.knowledgetranslation.net/themes/blue/files/uploads/Harm-worksheet.doc
https://ebm-tools.knowledgetranslation.net/themes/blue/files/uploads/Prog-worksheet.doc
https://ebm-tools.knowledgetranslation.net/themes/blue/files/uploads/sr-worksheet.doc
https://ebm-tools.knowledgetranslation.net/themes/blue/files/uploads/Ther-worksheet.doc

iPhone

App Store Preview

This app is only available on the App Store for iOS devices.

C AT CAT Manager
Center for Evidence-Based Management

Free
iPhone Screenshots
ss8c0 T-Mobile NL = 11:37 4 100% (- sse8c0 T-Mobile NL = 11:37 £ 100% - ese00 T-Mobile NL = 11:37 % 100% M- eseco T-Mobile NL = n:37 % 100% -
£ Back ¢ Back Next > ¢ Back
Result
Before you start the process of critical Determine study design The study is most likely a
appraisal, you first have to determine the study : A ;
design. Systematic review / meta analysis
STUDY Was there a control (comparison) A systematic review or meta-analysis
. group? based on randomized controlled studies
| already know the study design © is
| don't know the study design a very appropriate design
CAT Manager (LEVEL A+)
Yes No
The CAT (Critically Appraised Topic) .
Manager helps managers critically If the CAT Manager uses terms you are not to measure an Eﬁeq- impact or causal
evaluate the trustworthiness of scientific familiar with, click the button for help relation.

stidies in order to anawer nractical





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

Take-home messages:

- Different types of question require different
study designs.

« Does the study address a
9

- Did the study use valid methods to address this
question?
- Are the valid results of this study important?

- Are these valid, important results applicable to
my patient or population?


http://www.cebm.net/asking-focused-questions/

Refrences

- Critical Appraisal tools and Work sheets

- Jane M Young & Michael J Solomo. How to critically appraise an
article. Nature Reviews Gastroenterology and Hepatology 6, 82-91
(February 2009) | doi:10.1038/ncpgasthep1331

- What is a critical appraisal?

- The BMJ - How to Read a Paper

- Evidently Cochrane
- CEBM


http://www.casp-uk.net/e-learning
http://www.casp-uk.net/checklists
http://clinicalevidence.bmj.com/x/set/static/ebm/toolbox/665061.html
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Types of reviews

LON

Meta-analysis




Narrative reviews

- Usually written by experts in the field

- Use informal and subjective methods to collect
and interpret information

- Usually narrative summaries of the evidence

Read: Klassen et al. Guides for Reading and Interpreting Systematic
Reviews. Arch Pediatr Adolesc Med 1998;152:700-704.



What is a systematic review?

A review of the evidence on a clearly formulated
question that uses systematic and explicit
methods to identify, select and critically
appraise relevant primary research, and to
extract and analyse data from the studies that
are included in the review*

*Undertaking Systematic Reviews of Research on Effectiveness. CRD’s Guidance for those Carrying Out or
Commissioning Reviews. CRD Report Number 4 (2nd Edition). NHS Centre for Reviews and Dissemination,

University of York. March 2001.



Key elements of a systematic
review

Structured, systematic process involving several
steps :

Formulate the question

Plan the review

Comprehensive search

Unbiased selection and abstraction process
Critical appraisal of data

Synthesis of data (may include meta-analysis)
Interpretation of results

SR ol o

All steps described explicitly in the review



Limitations of systematic reviews specific
to health promotion

- Results may still be inconclusive

- There may be no trials/evidence

- The trials may be of poor quality

» The intervention may be too complex to be
tested by a trial

- Practice does not change just because you have
the evidence of effect/effectiveness




EBM and Systematic Review

e EBM « Systematic Review
Steps Steps
1. Question (PICO)? 1. Question (PICO)
2. Find the best evidence? 2. Find the best evidence x 2+
3. Appraise? 3. Appraise x 2+
4. Synthesised? 4. Synthesize
5. Apply? 5.
Time: 120 seconds Time: 6 months+, team
1 - 20 articles < 2,000 articles
This patient survives! This patient is dead

Find a systematic review (and appraise it quickly)!



The Cochrane Collaboration

International non-
profit organisation that
prepares, maintains,
and disseminates
systematic up-to-date
reviews of health care
interventions

THE COCHRANE
COLLABORATION®

1992



.
Cochrane Collaboration

Named in honour of Archie Cochrane, a British
researcher

In 197/9:

"It is surely a great criticism
of our profession that we
have not organised a critical
summary, by specialty or
subspecialty, adapted
periodically, of all relevant
randomised controlled trials”




—————
The Cochrane Library

- Cochrane Systematic reviews : Cochrane reviews and
protocols

- Database of Reviews of Effects: Other systematic reviews
appraised by the Centre for Reviews and Dissemination.

- Cochrane Central Register of Controlled Trials:

Bibliography of controlled trials (some not indexed in
MEDLINE).

- Health Technology Assessment Database: HTA reports

« NHS Economic evaluation database:
Economic evaluations of health care interventions.
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Abstract There is no consensus in the literature regarding
the optimal timing of surgical reconstruction of the ruptured
anterior cruciate ligament (ACL). Previous authors have
suggested that carly reconstruction may facilitate an carly
retum to work or sport but may increase the incidence of
post-operative complications such as anthmfibmosis. This
study systematically reviewed the literature to determine
whether ACL mconstuction should be performed acutely
following rupture. Medline, CINAHL, AMED, EMBASE
databases and grey literature were reviewed with a mets-
analysis of pooled mean differences where appropriate. Six
papears including 370 ACL reconstructions were included.
Eardy ACL rcconstructions weme considored as thosc
undertaken within a mean of 3 weeks post-injury; delayed
ACL reconstructions were those undertaken a minimum of
6 wecks posi-injury. We found there was no difference in
clinical owtcome between patients who underwent early
comparcd to delayed ACL reconstruction. However, this
conclusion is based on the current literature which has
suhstantial methodological limitations.

T. 0. Smith (=)
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Hempital, Colney Lane, Morwich, Norfolk NE2 TUY, UK
e-mail: whysmith Panuhnhsak
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Keywords Amnterior cruciate ligament - Reconstruction -
Timing of surgery - Meta-analysis

Introduction

The anterior cruciate ligament { ACL) is the most frequently
injured ligament of the knee with an incidence of 8 per
100,000 cases per year [6, 28]. Surgery is the typical
treatment for younger athletes or those with physically
demanding occupational or sporting pursuits since it
restores stability and limits the potential for progressive
degeneration and long-term instability of the knee (2, 4, 19].

Surgical technigues of ACL reconstruction have evolved
over the past three decades with debate reganding timing of
reconstruction [37] In a national survey by Francis o al.
[12], af 101 consultant orthopacdic surgeons in the UK,
1% reported that they considered the idcal time span from
injury to operation to be between 1 and 6 months, although
it was ackmowledged that only 35% of ACL reconstructions
am: perfarmed within this time-frame in MNational Health

Proponcnis of carly surgical intorvention during the
initial weeks post-injury have suggesied that mestoring
tibiofermoral stability may minimise the rsk of further
meniscal and chondral injury which may be associatcd with
degenerative joint changes [3, 9, 35]. Early surgery may
also facilitate return to sporting and occupatiomal pursuits
with considerable economic consequences. Delayed ACL
reconstruction may be associasted with an increase in
muscle atophy and reduced strength which may delay
c.u:ly mehahilitation [ 10, 249]. E‘mv:mly‘ d:Luyi:lg SI.ITEiL‘.!l
intervention allows optimisation of pre-operative knee
range of motion and recovery of surounding soft tissues
from the initial injury potentially reducing the incidence of




Tools for critical appraisal m
» CASP: Critical Appraisal -
Skills Programme —_—— e —
Checklists

- Critically Appraised Topics:
generic systematic reviews
(ACP Journal club)

» SIGN: Scottish

Intercollegiate Guidelines
Network

« GATE Frame



#® Critically Appraising the

L Bl | www.cebm.net/c

g-the-evidence

i} Apps @b WebLearn: Welcom... [l Posts < David Nunan... ¥ David Nunan | abl

Critical Appraisal Worksheets

CEBM i/ e

Systematic Review Critical Appraisal Sheet

» Diagnosis Critical Appraisal Sheet

» Prognosis Critical Appraisal Sheet

HOME EDUCATION & TRAINING EVENTS
Therapy / RCT Critical Appraisal Sheet

Critically Appraising tl German - Translated by Johannes Pohl and Martin
Evaluation a report of a study to determine whether it is valid, importa Sa dile k

Home > EBM Resources > Tools > Critically Appraising the Evidence

» Systematic Review German Translation (PDF)

» Diagnosis German Translation (PDF)

Critical Appraisal tools

» Prognosis German Translation (PDF)
« Therapy / BCT German Translation (FDF)

Spanish - Translated by Ana Cristina Castro
« Systematic Review (PDF)
s Diagnosis (PDF)
« Prognosis Spanish Translation (FDF)

Critical appraisal worksheets to help you appraise the reliability.

+ Therapy / RCT Spanish Translation (PDF)

Lithuanian - Translated by Tumas Beinortas

« Systematic review appraisal Lithuanian (PDF)

« Diagnostic accuracy appraisal Lithuanian (PDF)

» Prognostic study appraisal Lithuanian (PDF)

« BCT appraisal sheets Lithuanian (PDF)




Appraisal of a systematic review

« 10 questions

Clearly-focused question

The right type of study included
Identifying all relevant studies
Assessment of quality of studies
Reasonable to combine studies

What were the results

Preciseness of results

Application of results to local population
Consideration of all outcomes

10. Policy or practice change as a result of evidence

© OV oYU p WP

CASP
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Abstract There is no consensus in the literature regarding
the optimal timing of surgical reconstruction of the ruptured
anterior cruciate ligament (ACL). Previous authors have
suggested that carly reconstruction may facilitate an carly
retum to work or sport but may increase the incidence of
post-operative complications such as anthmfibmosis. This
study systematically reviewed the literature to determine
whether ACL mconstuction should be performed acutely
following rupture. Medline, CINAHL, AMED, EMBASE
databases and grey literature were reviewed with a mets-
analysis of pooled mean differences where appropriate. Six
papears including 370 ACL reconstructions were included.
Eardy ACL rcconstructions weme considored as thosc
undertaken within a mean of 3 weeks post-injury; delayed
ACL reconstructions were those undertaken a minimum of
6 wecks posi-injury. We found there was no difference in
clinical owtcome between patients who underwent early
comparcd to delayed ACL reconstruction. However, this
conclusion is based on the current literature which has
suhstantial methodological limitations.
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Introduction

The anterior cruciate ligament { ACL) is the most frequently
injured ligament of the knee with an incidence of 8 per
100,000 cases per year [6, 28]. Surgery is the typical
treatment for younger athletes or those with physically
demanding occupational or sporting pursuits since it
restores stability and limits the potential for progressive
degencration and long-term instability of the knee [2, 4, 19].

Surgical technigues of ACL reconstruction have evolved
over the past three decades with debate reganding timing of
reconstruction [37] In a national survey by Francis o al.
[12], af 101 consultant orthopacdic surgeons in the UK,
1% reported that they considered the idcal time span from
injury to operation to be between 1 and 6 months, although
it was ackmowledged that only 35% of ACL reconstructions
am: perfarmed within this time-frame in MNational Health

Proponcnis of carly surgical intorvention during the
initial weeks post-injury have suggesied that mestoring
tibiofermoral stability may minimise the rsk of further
meniscal and chondral injury which may be associatcd with
degenerative joint changes [3, 9, 35]. Early surgery may
also facilitate return to sporting and occupatiomal pursuits
with considerable economic consequences. Delayed ACL
reconstruction may be associasted with an increase in
muscle atophy and reduced strength which may delay
c.u:ly mehahilitation [ 10, 249]. E‘mv:mcly‘ d:]xymg m.n'gic.sl
intervention allows optimisation of pre-operative knee
range of motion and recovery of surounding soft tissues
from the initial injury potentially reducing the incidence of

3 minutes



Step 1 — Are the results of the review

valld’7
* Question — what is the PICO (etc.)

* Finding — comprehensive?
« Appraise — did they select good ones?

» Synthesise — numerically/appropriate?



QUESTION FIND APPRAISE SYNTHESISE

1. What question (PICO) did the systematic
review address?

E Is question clearly stated early on?
o Treatment/exposure described?

o Comparator/control described?

= Qutcome(s) described?

Title, abstract, introduction

@O




QUESTION FIND APPRAISE SYNTHESISE

Knee Surg Sports Traumatol Arthrosc (2010) 18:304-311

post-operative arthrofibrosis and wound complications [17,
31, 37, 38].

There 1s no consensus In the current hiterature regarding
the optimal time of surgical intervention [29]. The purpose
of this study was to assess the effects of duration from
Injury to surgical intervention for patients undergoing ACL
reconstruction by comparing the clinical and radiological O's
outcomes of early to delayed ACL reconstruction follow-
Ing initial injury.



2, Is it unlikely that important, relevant studies
were missed?

Look for

= Which bibliographic databases were used? More than 17?
= Search terms used (text and MeSH)?

= Search for unpublished as well as published studies?

= Search for non-English studies?

Methods




QUESTION FIND APPRAISE SYNTHESISE

Is finding all published studies enough?

- Negative studies less likely to be published than
‘Positive’ ones

- How does this happen?

 Positive studies SUBMITTED 2.5x more often
than negative (Dickersin, JAMA, 1992)



QUESTION FIND APPRAISE SYNTHESISE

Patients and methods
Data sources and searches

A database search was performed via_Ovid of Medline
(1950 to June 2009), CINAHL (1982 to June 2009),
AMED (1985 to June 2009) and EMBASE (1974 to June
2009) using MeSH terms to identify all English-language
randomised and non-randomised clinical trials specifically
comparing outcomes of early versus delayed ACL recon-
structions. The key word terms and Boolean operators used
were “anterior cruciate ligament reconstruction” AND
“surgery” AND “timing” OR “delay.” We also searched
for unpublished literature using the search term “anterior
cruciate ligament™ from the databases SIGLE (System for
Information on Grey Literature in Europe), the National
Technical Information Service, the National Research
Register (UK) and Current Controlled Trials databases. We
attempted to contact the corresponding authors of each
included paper to highlight any omitted citations. Trials




QUESTION FIND APPRAISE SYNTHESISE

3. Were the criteria used to select articles for
inclusion appropriate?

Look for

2 Inclusion/exclusion criteria a priori?
= Are eligibility criteria related to PICO?
s Types of studies?

Methods

@O




QUESTION FIND APPRAISE SYNTHESISE

—a SELA MRS MR L LWL MR T ME LA P AL CALMEA  GAAENT LfRAL EEEA ] FE REL % lrmas

or axthmqmplc the type of graft, gender or post-operative
rehabilitation. The reference lists of review papers were
scrutinised for relevant publications not identified by the
initial search strategy. Single case reports, comments, let-
ters, editorials, protocols, guidelines and review papers
were excluded. We also excluded studies evaluating cases
under the age of 16; studies of revision ACL reconstruc-
tion; studies presenting result of ACL repair rather than
reconstruction; and papers which did not specifically detail
the range of time between injury and surgery for their acute
and delayed groups. Two investigators (TS, LD) indepen-
dently selected articles meeting the Patients and methods

Data sources and searches

A database search was performed via Ovid of Medline
(1950 to June 2009), CINAHL (1982 to June 2009),
AMED (1985 to June 2009) and EMBASE (1974 to June
2009) using MeSH terms to identify all English-language
randomised and non-randomised clinical trials [specifically
comparing ouicomes ol early versus delayed ACL recon-




QUESTION FIND APPRAISE SYNTHESISE

4. Were the included studies sufficiently valid for
the type of question?

Look for

o Criteria for quality assessment defined?
= Appropriate for the question?
s Were the assessment results provided?

Methods, Results




QUESTION FIND APPRAISE SYNTHESISE

Criteria for quality assessment defined?

Data extraction and quality assessment

Two investigators (TS, LD), blinded to the source, publi-
cation date, authors and affiliations for each paper, used a
standardised extraction form. All papers were then evalu-
ated against the eleven-item PEDro scoring system by TS
and LD independently. The PEDro appraisal tool has
demonstrated reliability and validity in the assessment of



QUESTION FIND APPRAISE SYNTHESISE

Appropriate for the question?

Were assessment results provided?

Table 3 PEDro critical appraisal results

Bottoni et al.  Marcacci et al.  Meighan et al.  Petersen and Laprell Sgaglione et al. Wasilewski et al.

[4] [26] [28] [34] [35] [42]
Eligibility criteria 1 0 1 0 1 0
Random allocation 1 0 1 0 0 0
Concealed allocation 1 0 0 0 0 0
Baseline comparability 1 0 0 0 0 1
Blind subject 0 0 0 0 0 0
Blind clinician 0 0 0 0 0 0
Blind assessor 0 0 1 0 0 0
Adequate follow-up 1 1 1 0 1 1
Intention-to treat analysis 0 0 1 0 0 0
Between-group analysis 1 1 1 1 1 1
Point estimates and 1 0 0 1 1 0
variability
Total score 7 2 6 2 4 3

1 one point, 0 no point



5. Were the results similar from study to study?

Consider whether

u]

m]

The results of all the included studies are clearly displayed

The results are combined (meta-analysis)
= Are studies sufficiently similar

The reasons for any variations in results are discussed




QUESTION FIND APPRAISE SYNTHESISE

Meta-analysis

= calculated “best guess” of the true effect
size
- The statistical combination of the results gives a

pooled, weighted average of the primary results

- It weights the effect size (result) of each study in
relation to sample size of the study

Systematic
reviews

- Optional part of SR

lyses
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QUESTION FIND APPRAISE SYNTHESISE

Individual RCT and Overall Meta-analysis Results
Odds Ratio (Log Scale)

No.of 01 0.2 05 1 2 5 10

Year Patients S TS W W . W - TR

1972 f f f f Smallest Which is the smallest A
1974 § » study?

1974 : —e : ' Which is the largest  .B
1977 . = : _ study?

1980 5 T How manyare  .C
i i statistically significant?

1981 : —— ; : P<0.05

1982 ? R o ﬁ

1982 5 = 5 5 g3y

1982 —r— :

1982 : ———t=

1983 o

1983 ; s = S 5
1983 | —— Is treatment better
i __:E'_ than control?
b , _ How much

Overall : . better?

Favors Treatment Favors Control



236 /6242 351 J 6237
=092 df=4 p=092
0.00001

100.0 0.66[0.56,0.78]

12
Favours treatment

Effect size =




QUESTION FIND APPRAISE SYNTHESISE

Heterogeneity

“The quality or state of being
diverse in character or content”



QUESTION FIND APPRAISE SYNTHESISE

Heterogeneity
(diversity)

- Clinical heterogeneity

Varialflity in the participants, interventions and/or
outcoles studied

- Mefhodological heterogeneity

Varialflity in study deign and risk of bias

- Statistical heterogeneity

The observed intervention effects being more different from
each other than we would expect due to random error
(chance) alone



High heterogenelty

appropriate to pool data?



Comparison: 03 Treatment versus Placebo
Dutcome: 01 Effect of treatment on mortality
. Trestment . Control : OR Weight OR
Studhy nM i {35%Cl Fixed) ¥ (95%C1 Fixed)
Brown 1998 24 1 472 35 £ 493 a5 0.71[0.421.21]
Geofiray 1987 120 £ 2850 182 F 2833 B 1.8 0.64[0.51 0.81]
heson 1996 56 12051 84 [ 2030 —= 24 4 0.55(0.450.82]
Peters 2000 5181 4578 - 14 1.22(0.31 4.71]
Scott 1998 314783 455792 —_—a 134 0.66{0.42,1.08]
Tots959%C1) 236 f 624 351 FE237 e 100.0 0.66]0.55 0.76]
Test for Eﬁﬂnm@ﬂ
Test for oversll effect 0.00001
a2 1 IR
Fawours trestresnt Fawours unri.]'u_i

Are the results similar across studies? 3 tests:
1. ‘Eyeball’ test — do they look they same?

2. Formal tests o
a) Pr%pqrtl_on of variation not due to chance (12)
. ariation between tests, now preferred estimate
s 0% to 40%: might not be important;
= 30% to 60%: may represent moderate heterogeneity;
s 50% to 90%: may represent substantial heterogeneity;
s 75% to 100%: considerable heterogeneity

b) Test of ‘Null hypothesis’ of no variation (p-value)
*  Cochrane Chi-square: p<0.10 = heterogeneity



QUESTION FIND APPRAISE SYNTHESISE

Are these trials different?

I

>tudy group, n/N Risk ratio (RR), random, with Weight RR, random

Study Treatment Control 95% confidence interval (Cl) % (95% CI)

Tankanow 25/30 16/30 —_ — 19.74 1.56 (1.08-2.26)
Arvola 31/89 9/78 —_— 15.48 3.02 (1.53-5.94)
Vanderhoof 13/99 25/103 —— 16.42 0.54 (0.29-1.00)
Jirapinyo /8 8/10 = 11.95 047 (0.18-1.21)
LaRosa 26/60 31/60 —— 19.64 0.84 (0.57-1.23)
Kotowska 17/132  22/137 — . 16.77 0.80 (0.45-1.44)
Total events 115/418 111/418 -~ 100.00 1.00 (0.62-1.61)

| | |

| | |
01 0.2 05 1 2 5 10
Favours treatment  Favours placebo

Fig 3: Incidence of antibiotic-associated diarrhea — intention-to-treat analysis. The analysis
showed a nonsignificant difference between probiotics and placebo (z score) and statisti-




Table 2 Results of meta-analysis

QUESTION FIND APPRAISE SYNTHESISE

5. Were the results similar from study to study?

Outcome Papers Relative risk (95% CI) Owerall effect Heterogeneity
(P value) -

2 P
Lysholm Score [4, 34, 35] 007 (=993, 10.08)* 0.99 0.02 &1
Lysholm Score (Goodexcellent) [26]
Tegner Score [4, 34, 35] =007 (=042, 029} 071 0.60 0
ET-1000 Arthrometer [4, 34, 35] 0.05 (—052, 0.63)* 0.85 019 42
Tibiofemoral Displacement = 3 mm [25, 35] 059 (025, 1.43) 024 019 43
Positive Lachman [26, 34, 35] 064 (027, 1.51) 031 0.02 73
Positive pivot shift [26, 34, 315] 0.69 (043, 1.11) 013 052 0
Extension deficit [4, 35] =090 (=239, 0.59)* 024 N/E N/E
Flexion deficit [4, 35] =050 (=255, 1.55)* 0.63 N/E N/E
Extension deficit = 10° [4, 26, 3] 096 (0.21, 4.37) 0.96 021 36
Incidence of arthrofibrosis [28, 34, 35, 42] 1.83 (0.81, 4.14) 015 0.76 0
Incidence of meniscal injury [4, 26, 28, 34, 472] 092 (0.71, 1.19) 053 =101 74
Incidence of chondral injury [4, 26, 34, 42] 077 (044, 1.37) 038 026 25
Frequency of revision surgery [26, 28, 34, 35, 42] 0E1 (042, 1.58) 0.54 0.30 17
Incidence of patellofemoral pain [35, 42] 205 (0.86, 4.89) 0.11 058 0
Incidence of thromboembolic complication [28, 35] 1.79 {021, 27.29) 068 021 i7

* Mean difference (95% confidence intervals), ® degrees, Cf confidence intervals, run millimetres, N/E not estimated




Step 2 — What were the results?

Consider

= What these are (numerically if appropriate)
o How were the results presented/expressed (risk ratio, odds ratio, etc.)
= |f you are clear about the review’s ‘bottom line’ results




Table 2 Results of meta-analysis

What are we interested in?

Outcome Papers Relative risk (95% CI) Owerall effect Heterogeneity
(P value) -

) P
Lysholm Score [4, 34, 35] 007 (=993, 10.08)* 099 002 81
Lysholm Score (Good/excellent) [26]
Tegner Score [4. 34, 35] =007 (=042, 029 071 0.60 0
ET-1000 Arthrometer [4. 34, 35] 0.05(—052, 0.63)* 085 019 42
Tibiofemoral Displacement = 3 mm [25, 35] 059025, 143) 024 019 43
Positive Lachman [26, 34, 35] 0.64 (027, 1.51) 031 0.02 T3
Positive pivot shift [26, 34, 35] 0.69 (043, 1.11) 013 052 0
Extension deficit [4. 35] =090 (—-239, 050 024 N/E N/E
Flexion deficit [4. 35] —050 (255, 155 0.63 N/E N/E
Extension deficit = 10° [4. 26, 34] 096 (021, 437) 096 021 36
Incidence of arthrofibrosis [28, 34, 35, 42] 1.B3 (0.81, 4.14) 015 0.76 0
Incidence of meniscal injury [4, 26, 28, 34_47] 092 (0.71, 1.19) 053 =101 74
Incidence of chondral injury [4, 26, 34 472] 077 (044, 1.37) 038 026 25
Frequency of revision surgery [26, 28, 34, 35, 42] 081 (042, 1.58) 054 030 17
Incidence of patellofemoral pain [35, 42] 2.05(0.86, 4.89) 011 058 0
Incidence of thromboembolic complication [28, 35] 1.79 (0.21, 27.29) 0.68 021 n

* Mean difference (95% confidence intervals), ® degrees, Cf confidence intervals, mm millimetres, N/E not estimated



“Our clinical question

P tion |, c e
Amongst ac()flliﬁg) with acute ACL injuries, does

Intervention . .
early reconstructive surgery compared with

délfVed reconstructive surgery lead to

favourable @etarato former activity and/or risk

Strecafrent knee injury?




Return to former activity (page 306):

There was no statistically significant difference between
the early and delayed ACL reconstruction groups for the
Lysholm score or Tegner score (Table 2). There was no
significant difference between the groups for International
Knee Documentation Committee rating score [not signifi-
cant (n.s.)] [26], IKDC perceived stability rating (n.s.) [26],
or the Hospital for Special Surgery score system (n.s.) [35].
There was no reported significant difference in patient
satisfaction (P = (.19) [35]. The frequency that patients
returned to the same level of sporting participation was
assessed in Marcacci et al.’s [26] paper. This reported that
there was no statistically significant difference in return
rates between the two groups (ns.) [26].



Table 2 Results of meta-analysis

Risk of recurrent knee injury

Outcome Papers Relative risk (95% CI) Owerall effect Heterogeneity
(P value)

apl B
Lysholm Score [4, 34, 35] 0.07 (—9.93, 10.08)* 0.99 0.02 g1
Lysholm Score (Good/excellent) [26]
Tegner Score [4, 34, 35] =007 (=042, 0.20)* 071 0.60 0
KT-1000 Arthrometer [4, 34, 35] 0.05 (=052, 0.63)* 0.85 0.19 42
Tibiofemoral Displacement > 3 mm [25, 35] 0.59 (025, 1.43) 0.24 0.19 43
Positive Lachman [26, 34, 35] 0.64 (027, 1.51) 0.31 0.02 73
Positive pivot shift [26, 34, 35] 0.69 (043, 1.11) 013 052 0
Extension deficit [4. 35] =090 (=239, 0.59)* 0.24 N/E N/E
Flexion deficit [4. 35] —0.50(—2.55, 1.55)* 0.63 N/E N/E
Extension deficit = 10° [4. 26, 34] 0.96 (021, 4.37) 0.96 0.21 30
Incidence of arthrofibrosis [28. 34, 35 47] 1.83 (0.81.4.14) 0.15 0.76 0
Incidence of meniscal injury [4, 26, 28, 34, 42] 0.92 (071, 1.19) 0.53 =101 74
Incidence of chondral injury [4, 26, 34, 42] 0.77 (044, 1.37) 0.38 0.26 25
Frequency of revision surgery [26, 28, 34, 35, 42] 0.81 (042, 1.58) 0.54 0.30 17
Incidence of patellofemoral pain [35.42] 205 (0.86, 4.89) 011 058 0
Incidence of thromboembolic complication [28, 35] 1.79 (021, 27.29) 0.68 021 37

* Mean difference (95% confidence intervals), ® degrees, CF confidence intervals, rn millimetres, N/E not estimated



What’s the ‘bottom line’ of the review?

Conclusions

The findings of this study suggested that there was no
statistically significant difference in outcomes between
those patients who underwent earlier compared to delayed
ACL reconstruction. The present evidence-base presented
with substantial methodological limitations. A sufficiently
powerful, well-design randomised controlled trial is
required to determine whether of duration from injury to
surgical intervention is an important prognostic indicator
for patients who undergo an ACL reconstruction.



Can | apply these results to my case?

* |s my patient so different to those in the study that
the results cannot apply?

early were compared to 209 delayed procedures. The mean
age was 25.6 years in the early group [Standard deviation
(SD) = 2.3] compared to 26.2 years (SD = 1.1) in the
delayed group (Table 1).



‘Clinical pearls’

- Don’t forget to ask “Is it worth continuing?”

- Look for ‘key’ references: Cochrane Risk of Bias,
GRADE, PRISMA

- 12 >50%: adequate statistical heterogeneity to suggest
looking deeper into clinical, methodological
heterogeneity reported

- Would your patient meet the inclusion criteria of
trials/studies in the review?



Publication Bias: Solution

- All trials registered at inception,
 The National Clinical Trials Registry: Cancer Trials

- National Institutes of Health Inventory of Clinical
Trials and Studies

- International Registry of Perinatal Trials
- Meta-Registry of trial Registries
= www.clinicaltrials.org
= www.controlled-trials.com

4+ AllTrials
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Publication bias

 Occurs when publication of research results depends
on their nature and direction

- Often happens because smaller (n and effect size)
studies not submitted/rejected, selective reporting,
selective citation (of +ve results)

- Funnel plots help identify if there is a bias:
= Treatment effect vs. study size
= Smaller the study = wider the effects

= Largest studies will be near the average (truth), small studies
will spread on both sides = symmetric funnel

= Asymetric funnel indicates publication bias — but not all the
time (e.g. heterogeneity)

= Interpretation difficult if only a few studies in meta-analysis



Funnel plots
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Funnel psl_ot examples

Sample Size

0.0 0.2 0.4 0.6 0.8 1.0 1.2

Figure 24.4 Funnel plot for all studies

From: Cooper & Hedges: The handbook of research synthesis. 1994



0.0 0.2 0.4 0.6 0.8 1.0 1.2
Effect Size

24.5 Funnel plot when only studics statistically significant at the 0.05 level are reported

From: Cooper & Hedges: The handbook of research synthesis. 1994
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Practice Guidelines




Practice Guidelines

» The Good,
» The Not-So-Good
- The Ugly
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Where do practice guidelines come
from?

o Trust us, we're the experts: Opinion-based/
consensus guidelines
> 'Whose opinion? Do they have a conflict of interest? What is their

perspective?

o Trust us, we have the evidence: “Evidence-based”
= How was the evidence used? Patient-oriented? Values?

« Evidence-linked:
= Here is how we found the evidence, used the evidence
= Strength of recommendation noted



What is a Clinical Practice
Guideline?

- A clinical practice guideline is a systematically
developed statement designed to help health
care professionals make decisions about
appropriate health care for specific clinical
circumstances.



Guidelines attempt to do this by:

- Describing a range of generally accepted
approaches for the diagnosis, management, or
prevention of specific diseases or conditions.

- Defining practices that meet the needs of most
patients in most circumstances.



Questions to Ask




Scope and Purpose

- Are the overall objectives of the guideline
specifically described?

- Is the clinical question(s) covered by the
guideline specifically described?

- Are the patients to whom the guideline is meant
to apply specifically described?



Stakeholder Involvement

 Does the guideline development group include
individuals from all of the relevent professional
groups?

- Have the patients' views and preferences been
sought?

- Have the target users of the guideline been
clearly defined?

- Has the guideline been piloted among target
users?



Rigour of Development

- Were systematic methods used to search for evidence?
- Is the criteria for selecting the evidence clearly described?

- Were the methods used for formulating the
recommendations clearly described?

« Were the health benefits, side effects, and risks considered
in formulating the recommendations?

- Is there an explicit link between the recommendations and
the supporting evidence?

- Has the guideline been externally reviewed by experts
prior to its publication?
- Is a procedure for updating the guideline provided?



Clarity and Presentation

- Are the recommendations specific and
unambiguous?

- Are different options for management of the
condition clearly presented?

- Are key recommendations clearly identifiable?

» Is the guideline supported with tools for
application?



Applicability

- Have the potential organization barriers in
applying the recommendation been discussed?

- Have the potential cost implications of applying
the recommendations been considered?

» Does the guideline present key review criteria for
monitoring and/or auditing purposes?



Editorial Independence

- Is the guideline editorially independent from the
funding body?

- Have conflicts of interest of guideline
development members been recorded?



Appraisal of Clinical Practice
Guidelines




The AGREE

- The AGREE (Appraisal of Guidelines for
Research & Evaluation) Instrument is a tool that
assesses the methodological rigour and
transparency in which a guideline is developed
and it is used internationally.

- The purpose of the AGREE Instrument is to
provide a framework for assessing the quality of
clinical practice guidelines.



Login

AGREE e |

Advancing the science of practice guidelines

Home About AGREE Tools Research Projects News My AGREE PLUS

AGREE Enterprise website > AGREE Tools > Original AGREE Instrument

AGREE Il o AGREE Il Instrument
My AGREE PLUS Original AGREE Instrument Download the AGREE I
Since its original release in 2003, the Appraisal of
AGREE GRS Instrument ’
Guidelines for Research and Evaluation (AGREE) The AGREE Training tools
AGREE-REX: . Instrument has advanced the science of practice Instrument quickly 9
Recommendation guidelines (PG) appraisal and quickly became the became the Learn ppw to apply the AGREE Il though
EXcellence ) . . . . our training modules.
international gold standard for PG evaluation and international gold
AGREE-HS: Health development. standard for practice
Systems guidelines evaluation Appraise guidelines
AGREE Reporting e Read more about the history of AGREE and development. Appraise practice guidelines with the
Checklist My AGREE PLUS online appraisal
i latform.
CheckUp The AGREE Instrument has been translated into platiorm
many languages, endorsed by several
Original AGREE izati ; i i e )
A organizations (e.g., National Institute for Health and'CllnlcaI Exc‘ellence), and Guideline Reportmg
used by many development groups (e.g., WHO Advisory Committee on Health - =
R h) Apply the AGREE Reporting Checklist
Original AGREE esearch). when reporting guidelines.
Instrument
Publications A page of key publications of the original AGREE instrument can be accessed :
Original AGREE here. Follow us on Twitter
Instrument
Transiations We recommend the use of the new AGREE Il in place of the original AGREE ¥ Follow @AGREEScientific
Instrument.

Guideline

Imnlamantahilihe fAr



The AGREE

- The AGREE Instrument is designed to assess
guidelines developed by local, regional, national,
or international groups or affiliated government
organizations. These include:
= New guidelines
= Existing guidelines
» Updates of existing guidelines


http://www.agreetrust.org/

The AGREE Il

- The original AGREE Instrument has been
updated and methodologically refined. The
AGREE II is now the new international tool for
the assessment of practice guidelines. The
AGREE II is both valid and reliable and
comprises 23 items organized into the original 6
quality domains.



Find Clinical Practice Guidelines:

National Guideline Clearinghouse
ClinicalKey and click on the link to
"Practice Guidelines" at the top of the page.
MEDLINE, click on "Additional

Limits", and limit by publication type (Practice
Guideline).



http://guidelines.gov/
https://www-clinicalkey-com.proxygw.wrlc.org/
http://himmelfarb.gwu.edu/eresources/edatabase.cfm/go/MEDLINE-1946-present-including-daily-update

National Guideline Clearinghouse

» Vetted guidelines from various groups

- Standard organization so that information can be
compared across various guidelines
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http://www.ngc.gov/
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