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MSc in EBHC x 25

PICQO, searching, levels of evidence,
study design, appraise RCTs, stats

90 min — appraising systematic reviews

Followed by 90 min hour workshop



What would you consider
“the essentials™?
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KNOW YOUR AUDIENCE



Objectives

Show some techniques/tips for critical
appraisal of systematic reviews

Help you plan your own 1 %2 hour teaching
critical appraisal

Help make teaching critical appraisal of
systematic reviews fun(ish)



How will you answer this?



| would...

Conduct a trial?

Search and appraise a relevant RCT?

Conduct a systematic review?

Strip down to your underwear and do a ceremonial
dance to the great and mighty evidence gods?!

Search and appraise a relevant SR?



EBM and Systematic Review

EBM (quick & dirty) 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)!




Objectives

By the end of this session you will:
Explain

- what a systemat i

- the steps involv pr INng one

I
IS

Be able to (rapidly)
review using availab

raise a systematic

Have learned something new

Have had (some) fun!
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THINK “DO” OBJECTIVES



What Is a systematic review?

“The application of strategies (methods) that limit
bias in the assembly, critical appraisal, and synthesis

of all relevant studies on a specific topic.”
Oxford Centre of Evidence Based Medicine (OCEBM) Levels Table



Why is research synthesis important?



Dangerous

_y 1972 First RCT

Steroids lower risk
of death by 30-50%



Unethical?

a) | can tell which of
these trials were
potentially unethical to
perform

b) If | had more time |
could sort of work it
out, maybe...

c) Huh?!....

Study
Fletcher
Dewar
European 1
European 2
Heikinheimo
Italian
Australian 1
Frankfurt 2
NHLBI SMIT

ISIS-2
Wisenberg

Total

Year

1959
1963
1969
1971
1971
1971
1973
1973
1974

1987
1987
1987
1988
1988
1988
1988

No. of

Cumulative Mantel-Haenszel
Method (odds ratio)

z=-228,P=0.023

z=-2.69, P =0.0071

z = —3.37, P<0.001

Patientso'5
23
65
232 N
962 <

1,388 _—
1,709 —_——
2,226 —_—————
2,432 —_—
2,539 _—
2,647 —_—
2,738 e —
2,761 _—
3,356 —_—
4,084 —_————
4314 _—
4,338 —_—
4,821 —_——
4,879 e —
5,194 —s
6,935 —_—
18,647 ——
18,699 ==
18,758 TS -
18,796 T
18,840 -
18,938 e
19,002 -
19,221 oo
19,328 =
19,353 -
19,721 ===
36,908 ——
36,974 ==

z = —8.16, P<0.001

Favors Treatment

Favors Control
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SET EXPECTATIONS



What makes a review “Systematic™?

Traditional Systematic
Question Vague Focused
Search Not stated Stated explicitly
Selection Unclear Objective criteria
Assessment | Absent Standardised
Results Qualitative Quantitative if possible




Meta-analysis

= calculated “best guess” of the true effect size

* The statistical combination of the results gives a single,
pooled [weighted] average of the primary results

* Allows more precise estimate and exploration of subgroups

e Optional part of SR

"'

\ A Meta-analyses performed
= outside a systematic review




Not all meta-analyses are part of systematic
reviews

Individual patient
data meta-analyses

Meta-analyses




Prof Archibald Cochrane
(1909 - 1988) -

"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
randomized controlled trials”

(1979)

o [ 2

Source: http://www.cochrane.org/cochrane/archieco.htm



O

Cochrane

1980s: international collaboration to
develop the Ox base of Perinatal
Trials

1992: first Coc tre in Oxford, UK
1993: The Cochrane Collaboration
2015: Cochrane

e
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JUST ENOUGH!






Delay or not delay?
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FIND A HOOK



Practising EBM —the 5 A’s

Step 4

. Appraise | Apply the
AT LT the evidence

Ask a
clinical
guestion

the best
evidence

evidence

Assess the impact and performance



Our clinical question?

Population -
Amongst adults with acute ACL injuries, does

Intervention

early reconstructive g mpared with
Control .
delayed reconstructi rad to

Outcome 1 . . .
favourable return to former activity and/or risk of

Outcome 2 . .
recurrent knee injury?
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REINFORCE KEY CONCEPTS



Practising EBM —the 5 A’s

Step 4

: Appraise | Apply the
AL IIE the evidence

Ask a
clinical
qguestion

the best
evidence

evidence

Assess the impact and performance



= NCBI

Resources ™ How To Sign in to NCBI

Publed v

US Mational Library of Medic
National Institutes of Health

PubMed Clinical Queries

Results of searches on this page are

_ _ Multiple-ligament knee injuries: a systematic review of the NS
Aterorcruiate igament eaty &9y timing of operative intervention and postoperative rehabilitation. . D E

Clinical Study Categories Mook WR, Miller MD, Diduch DR, Hertel J, Boachie-Adjei ™", Hart JK. Sop 14
Category: Theapy . Bone Joint Surg Am. 2008 Dec; 81{12):2945-57. | ;_ﬁ:son P—
Scope: Boad - S i
Early versus delayed surgery for anterior cruciate ligament 1 vaccines. 1.usa.goy
Results: 5 of 18 reconstruction: a systematic review and meta-analysis.
Timing of Surgery of the Anterior Cruc?at S mith TDI Davies L, ng CH. ——————————
Andernord D, Karlsson J, Musahl V/, Bhandari M to topics in medical
) Arthroscopy. 2012 Sep 18; . Epub 2013 Sep 18, Knee Surg Sports Traumatol Arthrosc. 2010 Mar; 18(3):304-11. Epub 2009

Uslng PubMEd Treatment fftlr a;uie_an;an_nrl cruciate lige Oct17

outcome of randomised trial. .

PUbMEd Uiﬂk Slﬂ.r Frobell RB, Roos HP, Roos EM, Roemer FW, Ran

BMJ. 2013 Jan 24; 346:1232. Epub 2013 Jan 24. See all (E}
: The optimal timing for anterior cruciate |i
M with respect to the risk of postoperative } | sS85

Kwok CS, Harrigon T, Servant C.

PubMed FAQs Arthroscopy. 2013 Mar, 28(3):556-65. Epub 2018
[Infection after anterior cruciate ligament This column displays citations for systematic reviews, meta-

PubMed Tutorials i o . . . . .
errorin treatmentt) analyses, reviews of clinical trials, evidence-based medicine,

Regauer M, Neu J

N d Noteworth dnieleninure. 2012 Sep TIEE) 445, consensus development conferences, and guidelines. See filter
M Change in cartilage thickness. posttraur . . .

lesions, and joint flid volumes after acu information or additional related sources.

two-year prospective MR study of sixty-

Frobell RB

J Bone Joint Surg Am. 20171 Jun 15; 9312} 1 05—

This column displays citations filtered to a
category and scope. These search filters w

Haynes RB et al. See more filter informatio P{}Pu LA.R. FEA.TI.I RED

“You are here: NCBI = Literature = PubMed Write to the Help Desk

GETTING STARTED RESOURCES POPULAR FEATURED NCBI INFORMATION




Practising EBM — the 4 A's

Step 4

evidence

evidence

evidence




LOOKING CONFUSED

“Hang on. Systematic
reviews collect, appraise
and combine evidence!

“So why do we need to
appraise them?”



Qua
Qua
Qua

ity of included studies
ity of SR methodology
ity of decisions about research synthesis



It matters...

February 1, 1995, Vol 273, No. 5=

< Pranious Artiols Full Content is available to subscribers Maxt Articie s

ARTICLE | February 1, 1995

Empirical Evidence of Bias
Dimensions of Methodological Qual
Estimates of Treatment Effects in C
Kenneth F. Schulz, PhD, MBA; lain Chalmers, MBBES, MSc; Rich
JAMA. 1995,273(5):408-412. doi:10.1001/jama.18995.0352029

an

e A A A

Article | References

ABSTRACT

I 41% (27% to 52%) for inadequately concealed trials

I 30% (21% to 38%) for unclearly concealed trials
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WHY IT MATTERS



Allocation bias

Systematic difference in how participants are assigned to treatment and comparison groups in a clinical trial.

which allocation was inadequately concealed reported estimates that were between 7%
and 40% larger than effects in trials in which allocation was adequately concealed,
although the size and direction of the effect were not predictable. A simulation of trials
using realistic conditions for allocation concealment showed that up to about 20% of true
null hypotheses could be rejected because of false positive effects.




Appraising a systematic review

Knee Surg Sports Traumaiol Anbrose (20000 18:304-311
DhCH 10k 0 A5 00 16 7O 006 5

KNEE

Early versus delayed surgery for anterior cruciate ligament
reconstruction: a systematic review and meta-analysis

Toby O. Smith - Leigh Davies - Caroline B. Hing

Recsived: 1 July 2009/ Accepiet: 5 Ocioher 209/ Publizhed onlne: 17 Ocicher ANQ

© Springer-Verlag 2009

Abstract  There is no consensus in the literature regarding
the optimal timing of surgical reconstruction of the nuptured
anterior cruciate ligament (ACL). Previous authors have
sugpgested that early reconstruction may facilitate an eardy
retum to work or sport but may increase the incidence of
post-operative complications such as arthmfibrosiz. This
study systematically reviewed the literature to determine
whether ACL meconstruction should be performed acutely
following rupture. Medline, CINAHL, AMED, EMBASE
databazes and grey litermture were reviewed with a meta
analysis of pooled mean differences where appropriate. Six
papars including 370 ACL reconstructions were included.
Eady ACL reconstructions wem considered as those
undertaken within a mean of 3 weeks post-injury; delayed
ACL meconstructions were those undertaken a minimum of
6 weeks post-injury. 'We found there was no difference in
clinical outcome between patients who underwent cardy
compared to delayed ACL reconstruction. However, this
conclusion is based on the current literature which has
substantial methodological limitations.

T. O Smith (&)

Instituie of Orthopmedics, Norfolk and Narwich University
Hespitsl, Colney Lane, Norwich, Norfolk NR2 TUY, UK
e-musil: boby.smith @mubhohs uk

T. 0. Smith
University of Eaxs Anglia, Norwich, UK

L. Davies

Physiotherapy Depariment, Norfalk and Narwich University
Hespital, Norwich, UK

C. B. Hing
Watford General Hespital, Wistford, UK

£) Springer

Keywords Anterior cruciate ligament - Reconstruction -
Timing of surgery - Meta-analysis

Introduction

The anterior cruciate ligament { ACL) is the maost frequently
injured ligament of the knee with an incidence of § per
100,000 cases per year [6, 28], Surgery is the typical
treatment for younger athletes or those with phy sically
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 techniques of ACL reconstruction have evolved
over the past three decades with debate reganding timing of
reconstruction [37]. In a national survey by Francis et al.
[12], of 101 consultant orthopacdic surgeons in the UK,
B1% reported that they cons idered the ideal time span from
injury to operation to be between 1 and & months, although
it was ackmowledged that only 35 % of ACL reconstructions
are performed within this time-frame in National Health
Service hospitals.

Proponents of carly surgical intervention during the
initial weeks post-injury have suggested that restoring
tibiofemomal stability may minimise the nisk of further
meniscal and chondml injury which may be associated with
degenerative joint changes [3, 9, 35]. Early surgery may
also facilitate return to sporting and occupational pursuits
with considershle economic consequences. Delayed ACL
reconstruction may be associsted with an increase im
muscle atophy and reduced strength which may delay
carly rchabilitation [10, 29]. Conversely, delaying surgical
intervention allows optimisation of pre-operative knee
range of motion and recovery of sumounding soft tissues
from the initial injury potentially reducing the incidence of




Tools for critical appraisal

CASP: Critical Appraisal Skills Programme
Checklists

Critically Appraised Topics (ACP Journal club)

SIGN: Scottish Intercollegiate Guidelines Network

GATE frame




Critical Appraisal Worksheets
English

e Systematic Reviews Critical Appraisal Sheet
e Diagnostics Critical Appraisal Sheet q
e Prognosis Critical Appraisal Sheet

e Randomised Controlled Trials (RCT) Critical Appraisal Sheet valid?

Chinese - Translated by Chung-Han Yang and Shih-Chieh Shao

o Systematic Reviews Critical Appraisal Sheet information?
» Diagnostic Study Critical Appraisal Sheet or final paragraph of the

P e Shidies Critical A i<al Sh i clearly state the guestion. If you
e Prognostic Studies Critical Appraisal Sheet n what the focused question Is

e RCT Critical Appraisal Sheet sections, search for another

German - Translated by Johannes Pohl and Martin Sadilek

e Systematic Review Critical Appraisal Sheet
e Diagnosis Critical Appraisal Sheet
e Prognosis Critical Appraisal Sheet
e Therapy / RCT Critical Appraisal Sheet  informatian?

. . Portuguese - Translated by Enderson Miranda and Luis Eduardo
Lithuanian - Translated by Fontes

e Systematic review appraisal Lithue . ) .
« Diagnostic accuracy appraisal Lith ~ * Portuguese - Systematic Review Study Appraisal Worksheet

« Prognostic study_ap;r;isal Lithuar ©® Portuguese - Diagnostic Study Appraisal Worksheet
* RCT appraisal sheets Lithuanian (F ¢ Portuguese - Prognostic Study Appraisal Worksheet
= both MESHte o Portuguese - RCT Study Appraisal Worksheet
This paper: Ye
comment: Spanish - Translated by Ana Cristina Castro

| A-Weretht , systematic Review (PDF)
7« Diagnosis (PDF)

e Prognosis Spanish Translation (PDF)

* Therapy /RCT Spanish Translation (PDF)

3

Critical appraisal worksheets to h




PRISMA (QUORUM)

Preferred Reporting Items for
Systematic Reviews and Meta-
Analyses

e Consists of a 27-item checklist
and four phase flow diagra

* Evidence-based minimum s
items for reporting in syste
reviews and meta-analyses

* Helps critical appraisal but n
designed for it

http://www.prisma-statement.org/

=

Identification

Eligibility

[

]

Incdluded

PRISMA 2009 Flow Diagram

# of additional records identified
through other sources

# of records identified through
database searching

A

¥ of records after duplicates removed

# of records excluded

# of records screened >

4 of full-text articles
excluded, with reasons

# of full-text articles i
assessed for eligibility

# of studies included in
qualitative synthesis

# of studies included in
quantitative synthesis
(meta-analysis)



http://www.prisma-statement.org/
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TOOLS TO GUIDE SYSTEMATIC
APPRAISAL



« 2 steps to CEBM systematic review appraisal sheet:
— Step 1: Are the results of the review valid?
— Step 2: What w

e 6 questions In tota

e s?

« We are going to w ro ach section as a

rou
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TRY TO CREATE A SAFE
ENVIRONMENT



Appraising a systematic review
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© Springer-Verlag 2009

Abstract  There is no consensus in the literature regarding
the optimal timing of surgical reconstruction of the nuptured
anterior cruciate ligament (ACL). Previous authors have
sugpgested that early reconstruction may facilitate an eardy
retum to work or sport but may increase the incidence of
post-operative complications such as arthmfibrosiz. This
study systematically reviewed the literature to determine
whether ACL meconstruction should be performed acutely
following rupture. Medline, CINAHL, AMED, EMBASE
databazes and grey litermture were reviewed with a meta
analysis of pooled mean differences where appropriate. Six
papars including 370 ACL reconstructions were included.
Eady ACL reconstructions wem considered as those
undertaken within a mean of 3 weeks post-injury; delayed
ACL meconstructions were those undertaken a minimum of
6 weeks post-injury. 'We found there was no difference in
clinical outcome between patients who underwent cardy
compared to delayed ACL reconstruction. However, this
conclusion is based on the current literature which has
substantial methodological limitations.

T. O Smith (&)

Instituie of Orthopmedics, Norfolk and Narwich University
Hespitsl, Colney Lane, Norwich, Norfolk NR2 TUY, UK
e-musil: boby.smith @mubhohs uk
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Keywords Anterior cruciate ligament - Reconstruction -
Timing of surgery - Meta-analysis

Introduction

The anterior cruciate ligament { ACL) is the maost frequently
injured ligament of the knee with an incidence of § per
100,000 cases per year [6, 28], Surgery is the typical
treatment for younger athletes or those with phy sically
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 techniques of ACL reconstruction have evolved
over the past three decades with debate reganding timing of
reconstruction [37]. In a national survey by Francis et al.
[12], of 101 consultant orthopacdic surgeons in the UK,
B1% reported that they cons idered the ideal time span from
injury to operation to be between 1 and & months, although
it was ackmowledged that only 35 % of ACL reconstructions
are performed within this time-frame in National Health
Service hospitals.

Proponents of carly surgical intervention during the
initial weeks post-injury have suggested that restoring
tibiofemomal stability may minimise the nisk of further
meniscal and chondml injury which may be associated with
degenerative joint changes [3, 9, 35]. Early surgery may
also facilitate return to sporting and occupational pursuits
with considershle economic consequences. Delayed ACL
reconstruction may be associsted with an increase im
muscle atophy and reduced strength which may delay
carly rchabilitation [10, 29]. Conversely, delaying surgical
intervention allows optimisation of pre-operative knee
range of motion and recovery of sumounding soft tissues
from the initial injury potentially reducing the incidence of

3 minutes



Step 1

Are the results of the review valid?

Question — what is the PICO (etc.)
Find(ing) — comprehensive?
Appropriate/Appraise — PICO/good studies?

Synthesize/Similar - numerically/appropriate?




QUESTION

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

Is question clearly stated early on?
Treatment/exposure described?
Comparator/control described?

Outcome(s) described?

Title, abstract [introduction]




QUESTION FIND APPRAISE SYNTHESISE

Enee Surg Sports Tranmatol Arthrose (2010) 18:304-311

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

There 15 no consensus 1n the current hiterature regarding
the optimal time of surgical intervention [ 29]. The purpose
of this study was to assess the effecfs of duration from
injury to surgical intervention for patients undergoing ACL
reconstruction py compaping the clinical and radiological O’s
outcomes of early to delayed ACL reconstruction follow-
ing mitial mjury.



Step 1

Are the results of the review valid?

Question — what is the PICO (etc.) ?

Find(ing) — comprehensive? ? X



%S IS It worth
continuing?




APPRAISE

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







QUESTION FIND APPRAISE SYNTHESISE

Criteria for quality assessment defined?

Data extraction and quality assessment

Two mvestigators (TS, LD), blinded to the source, publhi-
cation date, authors and affihations for each paper, used a
standardised extraction form. All papers were then evalu-
ated against the eleven-item PEDro sconng system by TS
and LD independently. The PEDro appraisal tool has

demonstrated rehability and vahdity in the assessment of
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Do your homework!



SYNTHESISE

5. Were the results similar from study to study?

Consider whether
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

OI&] _



)
-
Q
-
a
-
V)
LU
o
O
T







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

No.of 0.1 0.2 05 1 2 5 10
Year Patients T e o I e MW ¥
1972 smalles§ A. Which is the smallest
1974 2 * 5 study?
1974 : —e ' B.  Which is the largest
1977 Sha study?
1980 5 P e C How many are
i : i ? , statistically significant?
1981 : —— ; : P<0.05
1982 ? | e E
1982 ? | e § f RrQdry
1982 { —r :
1982 it 3 5
lgea " ; Is treatment better
1983 s —_—1 z
3 —.— than control?
1984 ] e
1987 S s ol B
1988 g g | ; How much better?
Overall | - |

Favors Treatment Favors Control



236 /6242 351 16237 100.0 0.66[0.56,0.78]
=092 df=4 p=092 :
<0.00001

| Effect size =




SYNTHESISE

Heterogeneity

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

DIFFERENT



SYNTHESISE

Heterogeneity

Clinical heterogeneity

Diff€ ‘'ences In the participants, interventions and/or outcomes
stuc =d

Met odological heterogeneity

Diff¢ ‘'ences it 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



SSSSSSSSSS

High heterogeneity

appropriate to pool data?



QUESTION FIND APPRAISE SYNTHESISE
Comparison: 3 Treatment versus Placebo
Dutcome: 01 Effect of treatment on mortality
) Treatment _ Control OR Weight OR
Studhy nH niH (85%Cl Fized) 5 (9555CI Fined)
Browwn 1595 24 J 4F2 357499 —-—— 9.5 O [0421.21]
Genffrey 1987 120 426830 182 725355 -ﬁ— =18 0.84[0.51 0.51]
hisson 1996 56 £ 2051 84 2030 —8— 24.4 0.5500.45,0.92]
Peters 5000 518 4 57a - Py 122031 4.71]
Scolt 1996 31 /785 45 F 792 —E— 134 C.66{0.421.05]
Tedsif 3556C1) 236 16242 351 £ 6237 . 100.0 0.66{0.55 0.78]
Test for heterogeneity chi-equare=092 di=4 p=0.82
Test for oversll eifect z=-4 82 p=0000301
1 2 i 5 10
Fvows treatreent Fawours control

Are the results similar across studies?

3 TESTS



SYNTHESISE

Comparison: 3 Treatment versus Placebo
Dutcome: 01 Effect of treatment on mortality

Treatment _ Control : OR Weight OR
Study nM M (95%Cl Fixed) % (95%C1 Fined)
Browen 1998 4 | 472 357499 - 96 0.71[0.42,1.21]
Geoffrey 1987 120§ 2850 182 7 2833 B S1.8 0.54[0.51 0.81]
Meson 1996 56 f 2051 84 12030 —a 294 0.65[0.45,0.92]
Peters 2000 5 181 4178 1. 11 1.220.31 4711
Scoft 1998 314783 454732 —a1 134 0.65{0.42,1.06]
| Totsifa53cr) 236 6242 351 £E237 - 100.0 0.66{0.55 0.78]

' Test for heterogeneity chi-sgusre=092 di=4 p=0.92 i

Test for oversll eifect z=-4 82 p=0000301 : 1

.

Baasaad

T T . T
A LD i 5 1D
Fanrours treatresnt Fawours condrol

‘Eyeball’ test

Do they look they same?




SYNTHESISE

Comparison: 3 Treatment versus Placebo
Dutcome: 01 Effect of treatment on mortality

Treatment _ Control : OR Weight OR
Study nM M (95%Cl Fixed) % (95%C1 Fined)
Browen 1998 4 | 472 357499 - 96 0.71[0.42,1.21]
Geoffrey 1987 120§ 2850 182 7 2833 B S1.8 0.54[0.51 0.81]
Meson 1996 56 f 2051 84 12030 —a 294 0.65[0.45,0.92]
Peters 2000 5 181 4178 1. 11 1.220.31 4711
Scoft 1998 314783 454732 —a1 134 0.65{0.42,1.06]
| Totsifa53cr) 236 6242 351 £E237 - 100.0 0.66{0.55 0.78]

' Test for heterogeneity chi-sgusre=092 di=4 p=0.92 i

Test for oversll eifect z=-4 82 p=0000301 : 1

.

Baasaad

T T . T
A LD i 5 1D
Fanrours treatresnt Fawours condrol

Formal (statistical) tests

|2

(I-squared)




| Test for heterogeneity chi-sgusre=0.52 cli=4 p=0.8Z
| Test for oversll eifect z=-4.82 p=0000301

SYNTHESISE

Comparison: 3 Treatment versus Placebo
Dutcome: 01 Effect of treatment on mortality

Treatment _ Control : OR Weight OR
Study nM M (95%Cl Fixed) % (95%C1 Fined)
Browen 1998 4 | 472 357499 - 96 0.71[0.42,1.21]
Geoffrey 1987 120§ 2850 182 7 2833 B S1.8 0.54[0.51 0.81]
Meson 1996 56 f 2051 84 12030 —a 294 0.65[0.45,0.82]
Peters 2000 5 181 4178 1. 11 1.220.31 4711
Scoft 1998 314783 454732 —a 134 0.65{0.42,1.06]
| Totsifa53cr) 236 6242 351 £E237 - 100.0 0.66{0.55 0.78]

A E i & 1D
Fanrours treatresnt Fawours condrol

Formal tests

0% to 40%: might not be important;
30% to 60%: may represent moderate heterogeneity;
50% to 90%: may represent substantial heterogeneity;

75% to 100%: considerable heterogeneity



SYNTHESISE

Comparison: 3 Treatment versus Placebo

Dutcome: 01 Effect of treatment on mortality
Treatment _ Control : OR Weight OR

Stuehy niH i (35°%C1 Fixed) %% (95%5CI Fined)
Browen 1998 4 4F2 35 7499 = 96 0.71[042.21]
Geoffrey 1987 120§ 2850 182 7 2833 B S1.8 0.54[0.51 0.81]
hisson 1996 56 F 2051 84 /2030 — 24.4 0.65(0.45,0.92]
Peters 2000 5 181 4178 - 14 1.22{0.31 4.71]
Scott 1998 31 4763 4857392 —a—— 134 C.BE(0.42,1 D8]

Tetsi 9556C1) -

s

4953 ,:,35 ?EL 351 £ 6237 - 100.0 0.66{0.55,0.76]
| Test for h=ter:|gmat )2 cl'* 4
| Test for oversll eifect w0000 F

Raams:

A E i & 1D
Fanrours treatresnt Fawours condrol

Formal tests

Cochrane Chi-square
p<0.10 = heterogeneity



QUESTION FIND APPRAISE SYNTHESISE

Are these trials different?

T

=

Study group, n/N

om, with Weight RR, random

Study Treatment Control rval (Cl) % (95% Cl)
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 3/8 8/10 11.95 0.47 (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)

I I
a1 0.2 05 1 2 5 10

Favours treatment  Favours placebo
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Step 2

What were the results?

Consider

How were the results presented/expressed (risk ratio,
odds ratio, etc.)

What these are (numerically if appropriate)

If you are clear about the review’s ‘bottom line’ results

OI&] _



Table 2 Results of meta-analysis

What are we interested Iin?

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

- P
Lysholm Score [4, 34, 35] 0.07 (=993, 10.08)* 0.99 0.02 &1
Lysholm Score (Good/excellent) [26]
Tegner Score [4, 34, 35] =007 (=042, 0.20)* 071 0.60 0
ET-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) 024 0149 43
Positive Lachman [26, 34, 35] 0.64 (027, 1.51) 031 0.02 73
Positive pivot shift [26, 34, 35] 0.69 (043, 1.11) 0.13 052 0
Extension deficit [4, 35] =090 (=239, 0.59)* 0.24 N/E N/E
Flexion deficit [4, 35] =050 (—255 155 0.63 N/E N/E
Extension deficit = 10° [4, 26, 3] 0.96 (021, 437) 0.96 0.21 i6
Incidence of arthrofibrosis [28, 34, 35, 42] L83 (0.81, 4.14) 0.15 0.76 0
Incidence of meniscal injury [4, 26, 28, 34, 42] 0.92 (0.71, 1.19) 053 =1.01 74
Incidence of chondral injury [4, 26, 34, 42] 0.77 (044, 1.37) 038 0.26 25
Frequency of revision surgery [26, 28, 34, 35, 42] 081 (042, 1.58) 054 0.30 17
Incidence of patellofemoral pan [35, 42] 205 (0.86, 4.89) 011 0.58 0
Incidence of thromboembolic complication [28, 35] 1.79 (0.21, 27.29) 068 021 i7

* Mean difference (95% confidence intervals), * degrees, CI confidence imtervals, e millimetres, N/E not estimated



Our clinical question

Qutcome .. )
favourable return ]to former activity and/or risk of

Outcome 2 o
recurrent knee injury?




Return to former activity (page 306):

There was no statistically significant difference between
the early and delayved 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.) [33].
There was no reported significant difference i1n patient
satisfaction (P = (.19) [35]. The frequency that patients
returned to the same level of sporting participation was
assessed mn Marcacc et al.’s [26] paper. This reported that
there was no statistically significant difference in return
rates between the two groups (ns.) [26].



Risk of recurrent knee injury

Table 2 Results of meta-analysis

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

7 P
Incidence of meniscal injury [4, 26, 28, 34, 42] 092 {071, 1.19) 0.53 =1).01 74

Incidence of chondral injury [4, 26, 34, 47] 077 (044, 1.37) 038 026 25



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

Conclusions

The findings of this study suggested that there was no
statistically sigmificant difference in outcomes between
those patients who underwent earher compared to delayed
ACL reconstruction. The present evidence-base presented
with substantial methodological limitations. A sufficiently
powerful, well-design randomised controlled tnal 1s
required to determine whether of duration from mury to
surgical mtervention 1s an important prognostic indicator
for patients who undergo an ACL reconstruction.



Practising EBM —the 5 A’s

Step 4

. Appraise | Apply the
AT LT the evidence

Ask a
clinical
qguestion

the best
evidence

evidence

Assess the impact and performance



Can | apply these results to my case?

Is 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).



Delay or not delay?
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‘Appraisal pearls’

QFAS
“Is it worth continuing”?”
12 >50%

Would your patient get into the
trials/studies

Look for ‘key’ references = Cochrane Risk
of Bias, GRADE, PRISMA (QUOROM)



a) | can tell which of
these trials were
potentially
dangerous/unethical to
perform

b) If | had more time |
could sort of work it
out, maybe...

c) Huh?!....

Study
Fletcher
Dewar
European 1
European 2
Heikinheimo
Italian
Australian 1
Frankfurt 2
NHLBI SMIT
Frank
Valere
Kilein

UK Collab
Austrian
Australian 2
Lasierra

N Ger Collab
Witchitz
European 3
ISAM
GISSI-1
Olson
Baroffio
Schreiber
Cribier
Sainsous
Durand
White
Bassand
Viay
Kennedy
ISIS-2
Wisenberg

Total

Year

1959
1963
1969
1971

1971

1971

1973
1973
1974
1975
1975
1976
1976
1977
1977
1977
1977
1977
1979
1986
1986
1986
1986
1986
1986
1986
1987
1987
1987
1988
1988
1988
1988

No. of

Cumulative Mantel-Haenszel
Method (odds ratio)

Patientso'5 1 B
23
65
232 N
962 - z=-228,P =0.023
1,388 _—
1,709 —_——
2,226 — e
2,432 e ———— z=-2.69, P = 0.0071
2,539 _—
2,647 —_—
2,738 _—
2,761 ——
3,356 —_—————
4,084 —
4314 e — z = —-3.37, P<0.001
4,338 e ——
4,821 ———
4,879 =
5,194 S
6'935 —_—
18,647 ——.
18,699 e
18,758 TN =T
18,796 e
18,840 =
18,938 e S
19,002 =
19,221 7% B
19,328 T
19,353 ——
19,721 ===
36,908 ——
36,974 —o— z = —8.16, P<0.001

Favors Treatment

Favors Control




Session objectives

By the end of this session you will:

Understand what a systematic review is and the steps
involved in producing one

Be able to (rapidly) c
review using availabl

lly aise a systematic

Is
Have learned somet e
Have had (some) fun!

NEED A COFFEE...
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CLOSE THE LOOP



Tips for teaching systematic reviews

Know & engage your audience (have a hook)
Try to create a safe environment

Reinforce relevant concepts (e.g. PICO)

Use a tool to guide critical appraisal

“Is it worth continuing?”

Stats/forest plots/heterogeneity — keep it simple!



Objectives

Show some techniques/tips for critical
appraisal of systematic reviews

Help you plan your own 90 min teaching
critical appraisal

Help make teaching critical appraisal of
systematic reviews fun



UH—-0H. MY AUDIENCE
HAS FALLEN INTO A
POWERPOINT COMA.

THE ONLY THING 1
CAN DO NOWJ 1S PUT
THEM IN FUNNY POSES
AND LEAVE.

I o200 Scon Adams, Inc./Diet. by UFS, Inc.



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
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Coming soon....already
here?




Fixed effects model

Assumptions:

e Studies do not differ in design and how they are
conducted.

* Any variation between the results of the studies is due
to chance.

* That large studies will have less variation and so are
given a heavier weight.

* That bigger studies are better (this is not always the
case).

It’s more precise than a random-effects model, because
in the presence of statistical heterogeneity it usually has
narrower confidence intervals.



Random effects model

Assumes the studies are not all estimating the same
intervention effect.

Can be used to incorporate heterogeneity among
studies.

Not a substitute for a thorough investigation of
heterogeneity - is intended primarily for heterogeneity
that cannot be explained.

Accounts for heterogeneity but does not explain it.
Provides a more conservative estimate of effect.
Studies are given a more equal weighting.



Risk and odds ratios

Both the odds ratio and the relative risk compare the likelihood of an event between two
groups. Consider the following data on survival of passengers on the Titanic. There were
462 female passengers: 308 survived and 154 died. There were 851 male passengers: 142
survived and 709 died (see table below).

Alive Dead Total
Female 462
Male 851
Total 450 863 1,313

Clearly, a male passenger on the Titanic was more likely to die than a female passenger. But
how much more likely? You can compute the odds ratio or the relative risk to answer this

question.

The odds ratjo_compares the relative odds of death in each group. For females, the odds
I_\WW i ¥i 154/308=0.5). For males, the odds were almost 5 to 1 in

favor of death ( =4.993). The odds ratio 1s 9.986 (4.993/0.5). There is a ten fold

greater odds of death for males than for females.

The relative risk (smmetimes called the risk ratio) compares the p ili i

group rather than the odds. For females, the probability of death ij 33% [154!462=ﬂ.3333}]

For males, the probability i§ 83% (709/851=0.8331). |The relative risk of death is 2.5

(0.8331/0.3333). There is a 2.5 greater probability of death for males than for females.




Publication bias

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

e 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



Standard error

Funnel plots
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