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Types of Medical Articles

m Original Article

m Review Article

m Case Reports

m Editorial

m Short Communication (short papers)
m Letter to Editor

m Personal Views



" J
Types of Studies

m Primary Studies
m Secondary Studies



"
Primary studies
m Experiments

m Clinical trials
m Surveys



Secondary studies

» Reviews (Overviews)
» Narrative reviews
» Systematic reviews & Meta-analyses
» Guidelines
» Decision analyses
» Economic analyses



Review Articles

Traditional Review Articles
(Narrative Review)

Systematic Review
(Meta-analysis)
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Medical Publishing

Annually:

m 20,000 journals

m 17,000 new books

MEDLINE:

m +5,000 journals

m +28 Million references

m 10,000,000 new entries yearly



The Problem

Amount of
Information is rising

»

Amount of 1
Information

“— Knowledge Gap

Time to meet
information needs
, decreasing

Time

The Knowledge Gap



" A
Doubling time of
biomedical science was

about 19 years in 1991



" A
Doubling time of
biomedical science was

about 20 months in 2001



" N
Increasing Knowledge

Number of articles on Hypertension cited in
Medline by Year
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For General Physicians to keep current:

Read 19 new articles per day which appear Iin
medical journals

19 x 2 hrs (Critical Appraisal) = 38 hrs per day

Davidoff F et al. (1995)
EBM; A new journalto help doctors identify
the information they need. BMJ 310:1085-86.



The Slippery Slope
r=-0.54

Knowledge
of best
current HTN

care

Years since Med School

g rad uation Shin,et al: CMAJ;1993: 969-976




What is ‘level of evidence’?

m The extent to which one can be
confident that an estimate of effect
or association Is correct (unbiased).
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Hierarchy of studies

Systematic Reviews
and Meta-analyses

Randomized
Controlled Double
Blind Studies



"
Evidence Pyramid

Meta-Analysis
Systematic Review

Randomized Controlled Trial

Cohort studies

Case Control studies

Case Series/Case Reports




Levels of Evidence

I;_vei\éilnc():fe Type of Study
la Systematic reviews of randomized clinical trials (RCTSs)
1b Individual RCTs
2a Systematic reviews of cohort studies
2b Individual cohort studies and low-quality RCTs
3a Systematic reviews of case-controlled studies
3b Individual case-controlled studies
4 Case series and poor-quality cohort and case-control studies
) Expert opinion based on clinical experience

Adapted from: Sackett DL et al. Evidence-Based Medicine.: How to Practice and Teach EBM. 2nd ed. Churchill
Livingstone; 2000.




Systematic reviews

m Postdam Consultation on Meta-analysis
(Cook et al, 1995) defined a systematic
review as

m "application of scientific strategies that
limit bias to the systematic assembly,
critical appraisal and synthesis of all
relevant studies on a specific topic"



" J
Systematic reviews

m Systematic review Is a method of

locating,
appraising,
and synthesising evidence

while making explicit efforts to limit bias

m > a quarter of a century since Gene Glass coined the
term "meta-analysis" to refer to the quantitative synthesis
of the results of primary studies



A ‘systematic review’, therefore, aims to be:

m Systematic (e.g. In its identification of
literature)

m Explicit (e.g. In its statement of objectives,
materials and methods)

m Reproducible (e.g. in its methodology and
conclusions



Systematic Review

‘Scientific tool which can be used to

summalries, appraise, and communicate the
results and implications of otherwise
unmanageable quantities of research”
(NHS CRD, 1996).



Systematic Review

m the process by which similar studies,
identified from a comprehensive trawl of
numerous sources, are summarized In
easy-to-read graphical or tabular form and
then their collective message or “bottom
line’ presented, together with implications
for practice and future research (Booth &

Haines, 1998).



They are not conventional Reviews

m Follow a strict methodological and
statistical protocol

more comprehensive
minimising the chance of bias

Improves transparency, repeatability and
reliability



Stages of a systematic review

m Planning the review — I.e. identifying the need
for a review, and documenting the methodology

m Conducting the review — i.e. finding, selecting,
appraising, extracting and synthesising primary
research studies

m Reporting and dissemination — I.e. writing up
and disseminating the results of the review



" JEEE——
Differences Between Traditional and
Systematic Reviews




Steps of Doing a Systematic Review

Formulating review guestions

i

Searching & selecting studies

|

Study guality assessment

l

Extracting data from studies

i

Data synthesis



Formulating review questions

m The first and most important decision In

preparing a review Is to determine Its
focus

m This is best done by asking clearly framed
guestions.

m Define a four part clinical question,
breaking the question down Iinto its
component parts

28



Question Components: PICO

29

* What types of
* What types of
* What types of
* What types of

Patients?
|nterventions?
Comparison?

Outcomes?
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Ask Clinical Questions

Components of Clinical Questions

Patient/
Population

Intervention/
Exposure

Comparison

Outcome

In patients with
acute Ml

In women with
suspected
coronary disease

In post-
menopausal
women

does early treat-
ment with a statin

what is the
accuracy of
exercise ECHO

does hormone
replacement
therapy

compared to
placebo

compared to
exercise
ECG

compared to no
HRT

decrease cardio-
vascular mortality?

for diagnosing
significant
CAD?

increase the
risk of
breast cancer?




"
What types of participants?
* Disease or condition of interest
* Potential co-morbidity

» Setting
* Demographic factors

31
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What types of intervention?

* Treatment

* Diagnostic test

« Causative agent

» Prognostic factor

* EXposure to disease
* Risk behavior

32
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What types of outcomes?

m Mortality/Survival

m Risk of disease

m Disease free period

m Quality of life

m Work absenteeism

m Disability/ Duration and severity of illness
m Pain

m Accuracy of diagnose

33
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Rationale for well-formulated
guestions

m Determining the structure of a review

m Determining Strategies for locating and
selecting studies or data,

m Critically appraising the relevance and
validity,

m Helping readers in their initial assessments
of relevance.

34



Steps of Doing a Systematic Review

Formulating review guestions

i

Searching & selecting studies

i

Study quality assessment

l

Extracting data from studies

i

Data synthesis



Selecting studies

m performing a comprehensive, objective,
and reproducible search of the literature

m selecting studies which meet the original
INnclusion and exclusion criteria

can be the most time-consuming and

challenging task in preparing a systematic
review

36



Data sources for a systematic review

m Electronic databases
MEDLINE and EMBASE

The Cochrane Central Register of Controlled Trials
(CENTRAL)

m Hand searching

m “Grey literature” (thesis, Internal reports, pharmaceutical
iIndustry files)

m Checking reference lists

m Un pu blished sources known to experts in the specialty
(seek by personal communication)

m Raw data from published trials

37
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Generating a search strategy

m Multiple electronic databases and the
Internet using a range of Boolean search-
terms

m Foreign language searches

m Include grey literature to avoid publication
bias (see subsequent slides)

m Search bibliographies and contact experts
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Developing a search strategy

m |t IS always necessary to strike a balance
petween comprehensiveness and
orecision when developing a search
strategy.

39
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An electronic search strategy
generally has three sets of terms:

m 1) terms to search for the health
condition of interest;

m 2) terms to search for the intervention(s)
evaluated,;

m 3) terms to search for the types of study
design to be included (such as
randomized trials)

40
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Literature Searching: Search terms

m Key words:

Reflect the population, intervention and
outcome

Consider synonyms and alternative
spellings
(e.g., colonise and colonize)

Foreign language translations



=
Vitamin C for preventing and
treating the common cold

m The following electronic databases were
searched for reports of trials: the Cochrane
Central Register of Controlled Trials (CENTRAL)
(The Cochrane Library Issue 2, 2004); MEDLINE
(January 1966 to June 2004); and EMBASE
(1990 to June Week 23 2004).

m \We ran the following search strings in
combination with the search strategy developed
by the Cochrane Collaboration for identifying
randomised controlled trials (Dickersin 1994)

m MEDLINE and CENTRAL were searched using
the following search strategy:



http://gateway.ut.ovid.com/gw1/ovidweb.cgi
http://gateway.ut.ovid.com/gw1/ovidweb.cgi

1 exp Common Cold/

2 common cold$.mp.

3 exp RHINOVIRUS/

4 rhinovir$.mp.

5or/1-4

6 exp Ascorbic Acid/

7 ascorbic acid.mp.

8 vitamin c.mp.

9 or/6-8

105and 9

EMBASE search strategy:
1 exp Common Cold/

2 common cold$.mp.

3 exp Rhinovirus/

4 rhinovirus infection$.mp.
5or/1-4

6 exp Ascorbic Acid/

7 vitamin c.mp.

8 or/6-7

95and8
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Documenting a search strategy

The search strategy should be described In
sufficient detall in a review that the
process could be replicated:

m Title of database searched (e.g. MEDLINE)

m Date search was run (month, day, year)

m Years covered by the search

m Complete search strategy used, including all
search terms

44



Exclude irrelevant citations

After screening all title & abstracts

(n=#)

Identify potentially relevant citations

From wide searching of electronic databases &
hand searching of other appropriate resources

(n=#)

<

Exclude irrelevant studies

(n=#)

A 4
Retrieve hard copies of all

potentially relevant citations
|dentified through the above searches plus
contact with experts, sifting through reference
list & other resources

(n= #)

After detailed assessment of full tex}

A 4

Include studies in systematic review
(n=#)




Steps of Doing a Systematic Review

Formulating review guestions

i

Searching & selecting studies

|

Study quality assessment

l

Extracting data from studies

i

Data synthesis
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Appraising study quality

m There is no such thing as a perfect study, all
studies have weaknesses, limitations, biases

m [nterpretation of the findings of a study depends
on design, conduct and analysis, as well as on
the population, interventions, and outcome
measures

m The researchers in a primary study did not
necessarily set out to answer your review
guestion



" J
What do we do with quality
assessment results?

m Determine minimum quality threshold for
Inclusion

m Explore differences in quality as an explanation
for heterogeneity in study results

m To weight individual study results in relation to
their validity or the amount of information they
contain

m Guide interpretation and overall
recommendations



Assessment of study quality

m Assess each study for:
eligibility for inclusion
study quality
reported findings

m [deally will involve two independent
reviewers.

49



Assessment of study quality
m Validity: the degree to which the trial
design, conduct, analysis, and

presentation have minimized or avoided
systematic biases.

50



Steps of Doing a Systematic Review

Formulating review guestions

i

Searching & selecting studies

|

Study quality assessment

l

Extracting data from studies

i

Data synthesis



Collecting data

m Data collection forms

= Methods

= Participants

m [nterventions

s Outcome measures and results

52



Steps of Doing a Systematic Review

Formulating review guestions

i

Searching & selecting studies

|

Study quality assessment

l

Extracting data from studies

i

Data synthesis



Meta-Analysis
m When an overview incorporates a specific
statistical strategy for assembling the

results of several studies into a single
estimate

54
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Systematic reviews &
Meta-Analysis

m Systematic reviews do not /ave to have a
meta-analysis

m There are times when it IS not appropriate
or possible.

55
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Systematic reviews &
Meta-Analysis

m The term ‘meta-analysis’ Is often used
interchangeable with ‘systematic review’

m |t Is actually a statistical technique used to
combine the results of several studies
addressing the same question into a single
summary measure (Khan et al., 2000).

56
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Forest Plot

For each trial

estimate (square)

95% confidence interval (ClI) (line)

size (square) indicates weight allocated
Solid vertical line of ‘no effect’

If Cl crosses line then effect not significant (p>0.05)
Horizontal axis

arithmetic: RD, MD, SMD

logarithmic: OR, RR
Diamond represents combined estimate and 95% CI
Dashed line plotted vertically through combined estimate



Effect Size Measures

Qutcome
Discrete Continuous
(event) (measured)

SN

Odds Relative Risk
Ratio Risk Difference
(OR) (RR) (RD)

59



Forest plot

60

Comparison: Subgroup: Quality of Blinding
Outcome: Lumbar BMD

Expt Expt il trl WD Weight WD
Stucy m meanisd) n meansd) (9531 Fixed) % (93%C1 Fixed)
Blinding = 0
Ewvansz 1993 15 2400910 11 -4.7004.40) _ 1.7 F00[1.811,12.589]
Gurlek 1997 10 454 (17 .98) 10 014342 0.4 4 400 [-6.9532,15.732]
Moartessari 1997 40 £.25 (5.02) 34 -0.0579.20) 34 B.310[2.8459.772]
Wimalawansa 95 14 4220393 14 22503580 G0 6470 [3696 9.244]
Wimalawansa 95 16 4,30 (2500 16 -0.90¢2.40) —_ 14.1 5.200[3.393,7.007]
Subtotal (95%C0 a3 a3 -l 260 76T [4.4357.100]
Chi-square 1.02 (df=4) Z=048
Blinding =1
Herd 1997 G4 214 (3.78) 71 -1.7203.49) = 30.9 3860 [2 635 5.052]
Meunier 1997 235 055 (4.13) 24 2340402 8.4 2820 [0632 5.208]
Pouilles 1937 43 0.06 (5900 43 24614 44) — 95 2520[0H34727]
Storm 1530 22 4800779 21 -4 50787 —_ 21 9300 [4 587 14.013]
Wigtts 1990 92 42007 B a0 1.35 (7.98) —_— g4 2820 [0.545 5.095]
Wigtts B 1990 a3 5.200(6.75) a3 147 (5.83) —_— 137 3.730[1.895 5.565]
Subtotal (95%C0) F39 337 - 4.0 3.579[2.789,4.570]
Chi-square ¥.52 (df=3) =558
Tatal (95%CI) 434 422 oy 100.0 4145 [3.469 4.528]
Chi-square 16.20 (df=101 Z=11 96




Forest plot

Comparison: 01 RISPERIDONE versus CLOZAPINE
Outcome: 02 Leaving the study early
risperidone clozapine RR Weight RR
%y\ nH (95%Cl Fized) % (95%C1 Fized)
Clozapine 1936 2213 G20 —h— 132 1.88[0.91,3.58)
Clozapine 19983 0743 9743 150 1.00[0.44,2.27]
Clozapine 1935 341135 361138 QZ g27 091061,1.36]
Clozapine 1999 IFRE 014 oo Mot Estimakle
Clozapine 2000 179 11 = a0 0.20[0003,1.40]
Total{35%C0 BE 1 241 591226 il 100.0 0.99[0.73,1.35]
Test for heterogeneity chi-square=5.76 df=3 p=012
Test for overall effect z=-0.08 p=1
12 : 510
Fawours izperidons Fawours clozapine
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Forest plot

Comparison: 01 RISPERIDONE versus CLOZAPINE
Qutcpme~_02 Leaving the study early
risperidone clozapine RR Weight RR
Stddy nH nH (95%Cl Fized) U (95%CI Fized)
Clozapine 1996 22139 6120 +—— 132 1.86[0.91 3.58]
Clozapine 19953 0743 9143 1510 1.00[0.44 2 27]
Clozapine 1935k i3 387138 @Z g2.7 091061 ,1.36]
Clozapine 19949 NS 0r14 0o Mot Eztimable
Clozapine 2000 119 E111 = 90 0.2000.03,1.40]
TXal(35%C0 BE J 241 50226 il 1000 0.9900.73,1.35]
Tezh\for heteragengfty chi-square=576 di=3 p=012
Test fect z=-006 p=1
1 1 510
Fawours rizpendone Fawaurs clozapine
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Forest plot

Comparison: 01 RISPERIDONE versus CLOZAPINE
Outcome: 02 Leaving the study early
risperidone clozapine RR Weight RR
Study /nm/_\niu\ (95%C1 Fized) % (95%Cl Fized)
Clozapine 1996 22138 G120 —— 13.2 1.58[0.91 3.88]
Clozapine 1993a 9143 5143 150 1.00[0.44 2271
Clozapine 1995k 347135 3138 ﬁ: G2.7 0910061 ,1.36]
Clozapine 1993 0115 0r14 0o Mot Extimakle
Clozapine 2000 114 E111 9.0 0.2000.03,1.400
Total35%C1) BE 241 507226 il 100.0 0.99[0.73.1.35]
Test for heterogeneity chi-zquare=5.7
Test for overall effect z=-006 p=1
12 1 510
Fawours rizpendone Fawours clozapine
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Forest plot

Comparison: 01 RISPERIDONE versus CLOZAPINE
Outcome: 02 Leaving the study early

risperidone clozapine RR eig RR
Study nH nH (95%C1 Fixed) o (95%CI Fixed)
Clozapine 1996 22134 G420 —a— 132 1.56[0.91 3.88]
Clozapine 199843 9143 9143 150 1.0000.44 2 27
Clozapine 1995k 341135 381138 ﬁ: 627 0.91[0.61,1.36]
Clozapine 1934 013 0i14 0.0 Mot Estimakle
Clozapine 2000 159 i1 o 9.0 0.2000.03,1.40]
Totali35%Ch BE [ 241 291226 afn=- 100.0 0.99[0.73,1.335]
Test for heterogeneity chi-zquare=5.76 df=3 p=0.12
Test for overall effect z=-006 p=1

1z 1 510 \/
Fawours rizpendone Fawours clozapine
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Forest plot

N

Comparison: 01 RISPERIDONE versus CLOZAPINE
Outcome: 02 Leaving the study early
risperidone clozapine RR Weight RR
Study nH nH (95%C1 Fized) % (95%Cl Fized)
Clozapine 1996 22138 G120 —— 13.2 1.58[0.91 3.88]
Clozapine 1993a 9143 5143 150 1.00[0.44 2271
Clozapine 1995k 347135 3138 ﬁ: G2.7 0910061 ,1.36]
Clozapine 1993 0115 0r14 0o Mot Extimakle
Clozapine 2000 114 E111 = 9.0 0.2000.03,1.400
Total35%C1) BE 241 507226 il 100.0 0.99[0.73.1.35]
Test for heterogeneity chi-zquare=5.76 df=3 p=0.12
Test for overall effect z=-006 p=1
12 \e 1 / 51D
Fawours izpendone Fawglrs clozapine
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Forest plot

Outcome: 02 Leaving the study early

Comparison: 01 RISPERIDONE versus CLOZAPINE

Test for heterogeneity chi-zquare=5.76 df=3 p=0.12
Test for overall effect z=-006 p=1

risperidone clozapine Weight RR
Study nH n'H IXE % (95%CI Fixed)
Clozapine 1996 22138 G120 —— 13.2 1.58[0.91 3.88]
Clozapine 1993a 9143 5143 150 1.00[0.44 2271
Clozapine 1995k 347135 3138 ﬁ: G2.7 0910061 ,1.36]
Clozapine 1993 0115 0r14 0o Mot Extimakle
Clozapine 2000 114 E111 = 9.0 0.2000.03,1.400
Total35%C1) BE 241 507226 il 100.0 0.99[0.73.1.35]

A 2
Fawours rizpendone

g 10
Fawours clozapine
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Forest plot

Comparison: 01 RISPERIDONE versus CLOZAPINE
Outcome: 02 Leaving the study early

risperidone clozapine RR Weight RR
Study nH nH (95%C1 Fixed) o (95%CI Fixed)
Clozapine 1996 22134 G420 —a— 132 1.56[0.91 3.88]
Clozapine 199843 9143 9143 150 1.0000.44 2 27
Clozapine 1995k 341135 381138 ﬁ: 627 0.91[0.61,1.36]
Clozapine 1934 013 0i14 0.0 Mot Estimakle
Clozapine 2000 159 i1 o 9.0 0.2000.03,1.40]
Totali35%Ch BE [ 241 291226 afn=- 100.0 0.99[0.73,1.335]
Test for heterogeneity chi-zquare=5.76 df=3 p=0.12
Test for overall effect z=-006 p=1

: 2z a
Gurs risperdone Favours cln:lzapinlu_>

67



Forest plot

Comparison: 01 RISPERIDONE versus CLOZAPINE

Outcome: 02 Leaving the study early
risperidone clozapine RR Weight
Study nM nH (95%Cl Fixed) o (95%CI Fixed)

Clozaping 1996 22139 G0 +—a— 13.2 188091 ,3.88]
Clozapine 1998 9143 9143 15.0 1.00[0.44 227
Clazapine 1995k L N ﬁ: G2.7 0.81[0.81,1.36]
Clozapine 1599 o5 orn4 0o Mot Estimakile

Clazapine 2000 1149 6111 & an 0.2000.03,1.40]

Totali35%Ch BE [ 241 291226 afn=- 100.0 0.99[0.73,1.335]
Test for heterogeneity chi-zquare=5.76 df=3 p=0.12
Test for overall effect z=-006 p=1

A 2 1 g 10
Fawours rizpendone Fawours clozapine
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Forest plot

Comparison: 01 RISPERIDONE versus CLOZAPINE
Outcome: 02 Leaving the study early

risperidone clozapine RR Weight RR
Study nH nH (95%C1 Fixed) o (95%CI Fixed)
Clozapine 1996 22134 G420 —a— 132 1.56[0.91 3.88]
Clozapine 199843 9143 9143 150 1.0000.44 2 27
Clozapine 1995k 341135 381138 ﬁ: 627 0.91[0.61,1.36]
Clozapine 1934 013 0i14 0.0 Mot Estimakle
Clozapine 2000 159 i1 o 9.0 0.2000.03,1.40]
Totali35%Ch BE [ 241 291226 afn=- 100.0 0.99[0.73,1.335]
Test for heterogeneity chi-zquare=5.76 df=3 p=0.12
Test for overall effect z=-006 p=1

A 2 1 g 10
Fawours rizpendone Fawours clozapine
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Forest plot

Comparison: 01 RISPERIDONE versus CLOZAPINE
Outcome: 02 Leaving the study early

risperidone clozapine RR Weight RR
Study nH nH (95%C1 Fixed) o (95%CI Fixed)
Clozapine 1996 22134 G420 —a— 132 1.56[0.91 3.88]
Clozapine 199843 9143 9143 150 1.0000.44 2 27
Clozapine 1995k 341135 381138 ﬁ: 627 0.91[0.61,1.36]
Clozapine 1934 013 0i14 0.0 Mot Estimakle
Clozapine 2000 159 i1 o 9.0 0.2000.03,1.40]
Totali35%Ch BE [ 241 291226 afn=- 100 0.99[0.73,1.335]
Test for heterogeneity chi-zquare=5.76 df=3 p=0.12
Test for overall effect z=-006 p=1

A 2 1

Fawours rizpendone Fawours clozapine
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Forest plot

C

Comparison: 01 RISPERIDONE versus CLOZAPINE
Outcome: 02 Leaving the study early

risperidone clozapine RR Weight RR
Study nH nH (95%C1 Fixed) o (95%CI Fixed)
Clozapine 1996 22134 G420 —a— 132 1.56[0.91 3.88]
Clozapine 199843 9143 9143 150 1.0000.44 2 27
Clozapine 1995k 341135 381138 ﬁ: 627 0.91[0.61,1.36]
Clozapine 1934 013 0i14 0.0 Mot Estimakle
Clozapine 2000 159 i1 o 9.0 0.2000.03,1.40]
Total 291226 afn=- 100.0 0.99[0.73,1.335]
Test for heterogeneity chi-zguare=5.76 di=3 A2
Test for overall effect z=-006 p=1
12 1 510
Fawours rizpendone Fawours clozapine
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