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B Systematic reviews (SR) summarize existing evidence for a

specific research question.

B SR are important to identify research gaps and limitations of
previous studies, to justify new research and to inform decision

makers.

B Meta-analyses provide summary estimates from different studies

and are based on effect and variance estimates.



Definition of a systematic review

A review of existing evidence that uses a explicit and
scientific methods

Contains a clear description of:

O
O
O
O
O

Research question preferably using PICOTS
Inclusion/exclusion criteria for studies
Process used to identify studies

Methods used to assess quality

Methods use to abstract and summarize data

May or may not combine data quantitatively (meta-analysis)


Presenter
Presentation Notes
They should help people make practical decisions about healthcare
Intended to provide unbiased, up-to-date summaries of what we know and do not know about the effects of different forms of healthcare



Types of Reviews

Individual
Patient data

Systematic
Reviews

All reviews
(also called overviews

Reviews that are
not systematic
(traditional narrative
reviews)



Types of questions addressed by systematic reviews

Research questions Type of studies included

Etiology (some exposure Cohort or case-control studies
disease association)

Diagnostic tests Test accuracy studies, (RCTs)
Therapy RCTs, observational studies
Prognosis (some predictor Cohort studies

outcome association)

Outcome measurement Measurement studies



Roles of systematic reviews ll

m Justification of new research, scientifically and ethically

m Learn about challenges of previous studies = avoid problems
m Inform decision makers

m Become an expert in topic

m Have another publication
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The steps of a systematic reviews




Ingredients of a systematic review

Well-formulated question

!

Literature search

!

Selection of studies

!

Assessment of methodological quality

!

Data extraction

!

Synthesis of the data (meta-analysis)

!

Conclusions




Well-formulated question ( PICOTS)

Example

Population

Intervention

Comparator

Qutcome

Tobacco users

Varenicline

Placebo or active control ( Nicotine replacement

therapy or bupropion

Serious adverse cardiovascular events
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Primary Outcome : Any serious ischemic or arrhythmic
cardiovascular event reported during the double blind period of
the trial [ composite]

Secondary outcome : All cause mortality

CMAJ-JAMC



ldentification of Articles

: Work with a librarian!

i Search in multiple databases, at least Medline and EMBASE
: Many studies not in English (>> than for RCTSs)

: Hand-searching when time and resources available

- Balance sensitivity and specificity

11



Example for study flow

Potentially relevant studies
identified and screened for
retrieval, n=3992

> Studies excluded, n=3592

pJ

Studies retrieved for more
detailed evaluation, n=400

> Studies excluded, n=249

L
Potentially suitable studies to
be included in the meta-
analysis, n=151
With six additional studies
identified from citation lists

Studies excluded from the
p meta-analysis:

Duplicated data, n=6
Unable to extract data, n=9
Asymptomatic or mixed
cohorts, n=43

A 4

Studies included in the meta-
analysis, n=99

12




Selection of double-blind placebo-controlled randomized controlled trials (RCTs) for inclusion

Articles identified through literature search

n =357
= Electronic databases n = 286
= Registry at wwwww. ClinicalTrials.gowv mn = 47

e Industry-sponsored registry at
ClinicalStudyResults.org n = 24

w

Screening of titles and abstracts
n =357

L Excluded nn = 306

= Reviews, commentaries, letters
without original data relevant to
population or intervention n = 206
Duplicates rn = 63

MNot amn RCT n = 29

No comparison group n = 6
Crossowver study mn = 7

Animal study =7

Singh S et al. CMAJ 2011;183:1359-1366

LI I I |

v

Full-text articles reviewed
for eligibility

n = <5
—— Excluded rn = 30

= Rewvieww articles mn =77

= Mo serious cardiowvascular events
or deaths n =9

e Crossowver trial n = 4

= Mo relevant comparators n = 4

= Study population not relevant
(healthy volunteers) n =17

e Study ended early m =17

b

RCTs included in qualitative
synthesis
n=17T5

v

RCTs included in meta-analysis
n = T4
RCTs included in sensitivity analyses

S VC

©2011 by Canadian Medical Association
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Presentation Notes
Selection of double-blind placebo-controlled randomized controlled trials (RCTs) for inclusion in the systematic review and meta-analysis of the risk of serious adverse cardiovascular events associated with varenicline use. *An additional open-label trial of varenicline versus nicotine replacement therapy was included in the sensitivity analysis.


RCTs of Varenicline vs Comparators

Duration of

Duration

treatment, of study, Primary Cardiac Mo, of Age, yr, mean Males,
Study ke ke outcome exclusions at enrolment Drug and dose participants {(SD or range) Yo
Protocol 1z 26 Continous Clinically significant CwD Warenicline 1 mg bid 3949 432.1 {(18—69) [=1e B
AZI0S51080, 2010™ abstimnence rate imn last 6 mo, systolic Placebo 199 43.9 (Z0—71) 60.a%
BP = 150 mm Hg
Protocol . 12 24 Continous gquit MNo serious or unstable warenicline 1 g bid A493 a43.9 (18—75) B80.3
A3051095, 2010 rate, continous disease in last 6 mo Placebo 166 a43.2 (18-72) 50.0
abstinence rate

Fagerstrom 12 26 Continous quit Ay serious Warenicline 1 mg bid 214 43.9 (12.0) 88.7
et al., 2010 rate medical condition Placebo 218 43.9 (12.0) s9.9
Gonzales et 12 52 Continous guit VD within last 6 mo wareniclimne 1 mg bid 352 42.5 {117.1) 50.0
al.. 20086" rate Bupropion 150 mg bid 329 42.0 (11.7) s8.4

Placebo 344 42,6 (11.8) 54.1
Jorenby et al., 12 52 Continous gquit Clinically significant CWvD Wareniclimne 1 mg bid 3449 q44.6 {(11.4) 55.2
20067 rate in last & mo Bupropion 150 mg bid 342 a4z.9 {(11.9) 60.2

Placebo 341 42.3 (11.6) 58.1
Makamura et 12 52 Contimnous Umnstable CWD Wareniclimne 1 mg bid 156 40.1 (11.6) TO. 2
al.. 2007 abstinence rate warenicline 0.5 mg bid 156 39.0 (12.0) 71.1

Warenicline 0.25 mg 153 40.2 (12.3) 2.7

bid

Placebo 154 39.9 {(12.3) il =
Miaura et al., 12 52 Continous History of COwWD Wareniclime 1 mogdd 180 A41.5 {11.3) 50.2
2003 Sbstiztence yote Placebo 160 a4z2.1 (11.7) 53.5
Mides et al., 7 52 Continous History of COwD wWareniclime 0.3 mgsd 128 a41.9 (10.6) S0.0
20086 BbsTlinenceLate, wvarenicline 1 mafd 128 a2 9 (10.5) az. 7

Wareniclimne 1T mg bid 127 41.9 (92.8) S0.4

Bupropion 150 mg bid 128 a40.5 {(10.8) g5 2

Placebo 127 41.6 (10.4) 52.0
Oncken et al., 12 52 Continous History of CWD Wareniclimne 1 mg bid 130 42.2 {(10.7) 48.5
20067 abstinence rate titrated

Warenicline 1 myg bid 129 43.7 (10.0) A48.8

nontitrated

“Wareniclimne 0.5 mg bid 120 43.5 (10.5) 53.1

titrated

YWarenicline 0.5 mg bid 129 az2.9 (10.1) 45.0

nontitrated

Placebo 129 420 (9.4) 51.9
Rigotti et al., 12 52 Continous Excluded if unstable CWwD Warenicline 1 mg bid 355 57.0 (8.5) 5.2
201710% abstinence rate l::l?f:tit;?::cz'.é!;de‘j Placebo 359 ss.9 (8.32) 83 2
Tashkim 12 52 Continous Unstable CWD or history Wareniclime 1 mg bid 250 57.2 (35—83) B2.5
et al.,+ 2010" abstimnence rate of CvD in last & mo Placebhio: 254 S57.1 (34-F7) 62.2
Tonstad et al., 12 52 Long-terrm quit CWD within last 6 mao Wareniclime 1 mg bid 603 45.4 (10.4) 50.2
20067 rate Placebo 607 a5.3 (10.4) as.3
Tsai et al., 12 24 Continous Unstable CwD Wareniclimne 1 mig bid 126 29.7 (9.3) B84.9
2007 abstinence yate Placebo 124 40.9 (11.1) az.7
williams et al., 52 52 Long-term Clinically significant CwD wareniclime 1 mg bid 251 48.2 (12.3) 50.6
2 Ol safety i e i Placebo 126 a6.6 {12.1) as.a
Aubin et al., 12 52 Continous Serious or unstable Wareniclimne 1 mg bid 378 42.9 (10.5) a8 .4
20087 abstinence rate disease in last 6 mo Micotine Transdorrmal 379 az.o (12.0) s0.0

patch

Mote: BP = blood pressure, CWD = cardiovascular disease, SD = standard deviation.

*=all but one of the tri

Is involved smokers; the study by Fagerstrom et al. ™™

Appendix 2 (voveww.omajocaMookupfsupplf/doi: 101503/ cmaj. 1 10218~ C1).

tinvestigators enrolled smokers vith mild to moderate chronic obstructive pulmonary disease.
+The proportion of males in study owverall; the proportion in each study arm was not reported.

invalved users of smokeless tobacco. Additional study characteristics

§The proportion of participants with cardiac disease in varenicline wversus placebo groups was angina S3.2%% wv. 47.9%, myocardial infarction 45.9% v. 52.4%a,
prior coronary revascularization 46.2%% wv. 51.5%%, and stroke 4.5%% v. 6.7 %.

are available in




14 double-blind placebo-controlled trials-13 trials enrolled
smokers; one trial enrolled smokeless tobacco users.

13 trials excluded patients with a history of cardiovascular
disease; one trial included participants with stable
cardiovascular disease but excluded those with unstable
cardiovascular disease.

Sample sizes from 250 to 1210.

The primary outcome was the continuous abstinence rate in
12 trials the long-term quit rate in 1 trial and long-term safety
In 1 trial.

Duration of treatment ranged from 7 weeks to 52 weeks, and
the total duration of study, including treatment and follow-up,
ranged from 24 to 52 weeks.

Singh S et al. CMAJ 2011,;183:1359-1366

CMAJ-JAMC



Risk of Bias

Adequate Adequate Adequate

Adequate Adequate blinding of reporting of reporting of

sequence allocation personnel and withdrawals and serious adverse
Study generation concealment participants loss to follow-up events
Double-blind RCTs
Protocol A3051080" Unclear Unclear Yes Yes Yes
Protocol A3051095" Unclear Unclear Yes Yes Yes
Fagerstrom et al.™ Yes Yes Yes Yes Yes
Gonzales et al.” Yes Yes Yes Yes Yes
Jorenby et al.”’ Yes Yes Yes Yes Yes
Nakamura et al.” Yes Yes Yes Yes Yes
Niaura et al.” Yes Yes Yes Yes Yes
Nides et al.” Yes Yes Yes Yes Yes
Oncken et al.” Unclear Unclear Yes Yes Yes
Rigotti et al.’ Yes Yes Yes Yes Yes
Tashkin et al.” Unclear Unclear Yes Yes Yes
Tonstad et al.” Yes Yes Yes Yes Yes
Tsai et al.” Yes Yes Yes Yes Yes
Williams et al.” Unclear Unclear Yes Yes Yes
Open-label RCT
Aubin et al.” Singh S¥esl. CMAJ 2011)1R3€359-1366 Yes Yes Yes

*Details of the methodology of the studies are available in Appendix 3 {mCM. AJ . JA MC :10.1503/cmaj.110218/-/DC1).

- July



Methodological Quality Graph

QUADAS tool
(Quality Assessment of Diagnostic Accuracy Studies)

Fepresentative spectrum

Acceptable reference standard

Acceptable delay bhetween tests

Fartial wverification avoided

Oifferential verification avaoided

Incoarporation avoided

Reference standard results blinded

Incdex test results blinded

Lninterpretable results

Wyithdrawwals

Reported no support from Flatelia*?

510%, 7E%  100%

o
#
I
Uy
&

-‘fea |:| LInclear

]
Z
=

Whiting et al. BMC Medical Research Methodology 2003, 3:25 17
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This is how it is called and appears in RevMan. (under heading Figures)



Data extraction — Independently by two reviewers

First Author: Year of
publication Challenges because of
poor reporting
| - Population - purpose of
Al Semng: D] In- D] Out- D-;-; D55 not ,)
satting patients patients Other reported test”
A2 Country of ]
Investgation: Comy s - Index test and reference
N standard - eligibility?
A3 Start inclusi f ihili
patients (veuty Epﬁgnigt reproducibility?
Startincl 88
A4 Eligibility, only state pags 0O..
inclusion criteria: ma | 2 paragraph . reported - Only test accuracy reported
without precision or 2x2
A5 Exclusion only statz pags O p
criteria: and paragraph & imé table
. , reporte
AB. Were the
lecti iteri
:S:Te:;; Eezlzn%-lead'? O yes s no
SelCrit
A7, Consecutive O, no, 0
series of patients: O, yes but random O; no * ncdt
Connsac SEIIIPIE reporte
AR Age distribution: 18
Ama Dss not
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Meta-analysis




What is a Meta-analysis?

B An optional component of a systematic
review

B Definition:

“the statistical analysis of a large collection of
analysis results from individual studies for the

purpose of integrating the findings.” (Glass
1976)



Presentation: the Forest Plot

Estimates with 95% confidence intervals

/\

Kennedy 1997 Line of no effect
Locke 19524 \ Estimate and confidence
Lopes 1997 interval for each study

Reynolds 1998 _ _
Estimate and confidence

Seiberth 1994 for the meta-analysis
&
I - < Scale (effect measure)
0.2 1.0 5
Risk ratio
Favours LR «<— — Favours control « Direction of effect

21



Inverse-variance Weighted Average

B Require from each study

— estimate of treatment effect; and
— standard error (or variance) of estimate

B Combine these using a weighted average:

sum of (estimate X wiehgt) X Y,W;

weighted average = =
& & sum of weights W

1 1
sum of weights Y W,

Variance (weighted average) =

Y; - Intervention effect estimated in the I th study
W, - weight given to the I th study, and is usually

chosen to be the inverse of the variance of the effect
estimate



Why Do a Meta-analysis (cont’d)?

Early Light Reduction

Opioids for Breathlessness for Retinopathy of prematurity

Estimates with 95% confidence intervals Estimates with 95% confidence intervals
L
_.__
-
]
|
=
=
—a—
L
——
-
—B—
[ | | | | |
-2 -1 0 1 2 0.2 1.0 5
Standardised mean difference Risk ratio

Favours opioid «— — Favours placebo Favours LR <— — Favours control



Why Do a Meta-analysis (cont’d)?

B To increase power and precision
— detect effect as statistically significant; narrower Cls
B To quantify effect sizes and their uncertainty

— reduce problems of interpretation due to sampling variation
B To assess homogeneity/heterogeneity of results
— guantify between-study variation
B To answer guestions not posed by the individual studies
— factors that differ across studies
B To settle controversies arising from conflicting studies
— generate new hypotheses



Cardiovascular D 4! q
et N eight, risk with | risk with
Study Varenicline Placebo % Peto OR (95% ClI) €—— varenicline E varenicline —>»
Protocol A305108018 1/394 0/199 1.2 4.50(0.07-285.96) = >
Protocol A3051095" 1/493 0/166 1.0 3.81(0.04-347.82) - >
Fagerstrom et al.'8 0/214 17218 1.4  0.14(0.00-6.95) €«—=
Gonzales et al." 2/352 2/344 54 0.98(0.14-6.97) -
Jorenby et al.20 1/344 1/341 2.7 0.99(0.06-15.88) -
Nakamura et al.2! 1/465 0/154 1.0  3.79(0.04-352.44) . >
Niaura et al.2 2/160 0/160 2.7 44 (0.46-119.40) —>
Nides et al.3 1/383 0127 1.0 3.79(0.04-352.09) . >
Oncken et al.2 2/518 0/129 1.7 3.49(0.11-112.44) . = >
Rigotti et al.* 25/355 20/359 57.3  1.28(0.70-2.34) —.—
Tashkin et al.2> 5/250 2/254 9.4  2.42(0.55-10.74) E
Tonstad et al.2 4/603 0/607 54  7.48 (1.05-53.20) . >
Tsai et al.?7 1126 0/124 1.4 7.27(0.14-366.57) . >
Williams et al.28 6/251 1126 83 2.40(0.49-11.67) =
Overall 52/4908  27/3308 100.0 1.72(1.09-2.71) .
HetesReepely dfm 9 %o11:183:1359-1366 GE 09 1' . r.
Peto OR (95% Cl)

©2011 by Canadian Medical Association
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Presentation Notes
Meta-analysis of double-blind placebo-controlled randomized trials of the risk of serious adverse cardiovascular events associated with the use of varenicline. An odds ratio (OR) greater than 1.0 indicates an increased risk of a serious adverse cardiovascular event. CI = confidence interval.


Group; no. of events, niN

Statistical
Sensitivity analysis model No.ofRCTs  Varenicine ~ Control OR (95% C)
Placebo comparator
Reciprocal of the treatment arm size
Continuity correction Fived (MH) 14" 500908 213308 1.67(1.06-264)
No continuity correction Fived (MH) 147" 500908 213308 1.77(1.00-288)

Use of unadjudicated cardiovascular event ~—~~ PetoOR -~ 14 014908 293308 1.91(1.25-2.94)
data from one tria

Exclusion of most influential study Peto OR iz 2114553 112949 254(1.26-5.12)
Placebo or activet comparator Peto OR ik 52/5286 304486  167(1.07-262)

Note: CI = confidence interval, OR = odds ratio, MH = Mantel-Haenszel test, RCT = randomized controlled trial.

Sastlel vl ok e
{Bupropion r micatinereplacement therapy. CMAJ-JAMC

©2011 by Canadian Medical Association




Forest plots: Example for diagnostic studies

Study

Antsuka 2005

Bas 1003

Bizzaro 2001
Bombardieri 2004
Chai 2005

Correa 2004

De Rycke 2004
Dubucquoi 2004
Fernandez-Suarez 1005
Garcia-Berrocal 2005
Girelli 2004
Goldbach-Mansky 2000
Greiner 2005
Grootenhoer-Mignol 2004
Hitchon 2004

Jansen 2003

kamall 2005

kurmagai 2004
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Lee 2003

Loper-Hoyos 2004
Mell 2004

Mielen 2005

Glinn 2006
Fantapaa-Dahlgvisi 2003
Raza 2004

Saraux 2003
Sauerland 2005
Schellekens 2000
Soderlin 2004

Suzuki 2003
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Feng 2003
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22148 CCP2
464 CiZP1
133 CIZP2
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Sensitivity
naa0et, 093]
0.56[0.49, 0.63]
0.411[0.31, 0.51]
0.77[0.88, 0.90]
0.73[0.68, 0.78]
0.90[0.82, 0.96]
0758067, 0.83]
0.64 [0.66, 0.72]
0.58[0.44, 072
0.79[0.69, 0.87]
0.71[0.54, 0.85]
0.41[0.31, 0.81]
0.80[0.71, 0.88]
063 [0.A7, 0.69)]
0.63[0.47, 0.78]
0.43[0.37, 0.49]
0.57[0.41,0.71]
0.81[0.71, 0.89]
0.55[0.45, 0.64]
0.6 [0.56, 0.74]
1.00[0.91, 1.00]
0.41[0.32, 0.51]
0.58[0.51, 0.64)
0.81[0.74, 0.86]
0.70[0.58, 0.81]
047 [0.41, 072
0.47[0.36, 0.58]
0.74 [0.65, 0.50]
0.48[0.40, 0.57]
0.44 [0.20, 0.70]
0.88[0.85, 0.90]
064 [0.59, 0.70]
054045 0.62]
0.77[0.74, 0.80]
0.58[0.81, 0.64]
0.39[0.32, 0.47)
0.47[0.40, 0.54]

Nishimura Ket al. Ann Intern Med 2007; 146: 797-808.

Specificity
Q.81 [0.71, 0,84
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Meta-analysis of RCTs of ICS & Fractures

ICS No ICS Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI
4.2.1 ICS-LABA vs. LABA
Anzueto SCO100250 2009 3 394 (0] 403 1.0% 7.60 [0.79, 73.27] >
Calverley SCO30003 2007 78 1546 61 1542 43.0% 1.29 [0.92, 1.81] T
Calverley SFCB3024 2003 3 358 (6] 372 1.0% 7.73 [0.80, 74.55] >
Ferguson SC0O40043 2008 3 394 3 388 1.9% 0.98 [0.20, 4.90]
Hannania SFCA3007 2003 1 178 (0} 177 0.3% 7.35 [0.15, 370.30] >
Kardos SCO30006 2007 1 507 1 487 0.6% 0.96 [0.06, 15.39]
Mahler SFCA3006 2002 (o] 165 (0} 160 Not estimable
SC0O100470 2006 1 518 (0} 532 0.3% 7.59 [0.15, 382.72] >
SCO040041 2008 1 92 1 94 0.6% 1.02 [0.06, 16.46]
Tashkin 2008 1 845 1 284 0.5% 0.27 [0.01, 6.52]
Wouters SCO40002 2005 5 189 5 184 3.2% 0.97 [0.28, 3.41]
Subtotal (95% CI) 5186 4623 52.5% 1.34 [0.99, 1.82] ‘
Total events 97 72
Heterogeneity: Chiz = 7.54, df = 9 (P = 0.58); 12 = 0%
Test for overall effect: Z = 1.86 (P = 0.06)
4.2.2 ICS alone vs. Placebo
Burge FLTB3054 2000 4 376 7 375 3.5% 0.57 [0.17, 1.89]
Calverley SCO30003 2007 65 1552 57 1544  38.0% 1.14 [0.79, 1.64] ——
Calverley SFCB3024 2003 2 374 1 361 1.0% 1.88 [0.20, 18.17]
FLTA3025 2005 3 434 0O 206 0.8% 4.39 [0.39, 49.66] >
Hannania SFCA3007 2003 (0] 183 1 185 0.3% 0.14 [0.00, 6.90]
Johnell 2002 5 322 3 331 2.6% 1.70 [0.42, 6.87]
Mahler SFCA3006 2002 1 168 0O 181 0.3% 7.98 [0.16, 403.44] >
Paggiaro FLIT97 1998 1 142 (0] 139 0.3% 7.23 [0.14, 364.68] >
SFCTO1 2005 1 131 (0} 125 0.3% 7.06 [0.14, 356.10] >
Tashkin 2008 1 275 (0} 300 0.3% 8.09 [0.16, 409.34] >
Subtotal (95% CI) 3957 3747 47.5% 1.19 [0.86, 1.64] -
Total events 83 69
Heterogeneity: Chi2z = 7.62, df = 9 (P = 0.57); 12 = 0%
Test for overall effect: Z = 1.05 (P = 0.29)
Total (95% ClI) 9143 8370 100.0% 1.27 [1.01, 1.58] ‘
Total events 180 141

Heterogeneity: Chi2 = 15.43, df = 19 (P = 0.69); 12 = 0%
Test for overall effect: Z = 2.07 (P = 0.04)
Test for subaroup differences: Chiz2 = 0.28, df = 1 (P = 0.60), 12 = 0%

0.05 02 1 5 20
ICS safe ICS harmful



Meta-analysis of Observational Studies of ICS and fractures in COPD

Study or Subgroup

Weight

Odds Ratio

IV, Fixed, 95% CI

Odds Ratio
IV, Fixed, 95% CI

Current or Ever Use versus No Current or Ever Use

Gonelli 2010
Johannes 2007
Lee 2004
McEvoy 19985

Pujades-Rodriguez 2007

WEUSRTR1127 2010

WWE113669 2004
Subtotal (95% CI)

G.5%
4.9%
11.4%%
1.62%%
34.2%
9.1%

32.3%
100.0%

1.26 [0.98,
0.86 [0.59,
1.20 [0.94,
1.38 [0.71,
1.12 [0.97,
1.10 [0.84,

1.42 [1.23,
1.21 [1.12,

Heterogeneity: ChiZ2 =953, df =6 (P = 0.15); I2= 37%

Test for overall effect:

Z = 4.56 (P < 0.00001)

Subgroup: Current Use vs. No Current Use

Johannes 2007

Lee 2004

McEvoy 1998
WEUSRTP1127 2010
WWE113669 2004
Subtotal (95% CI)
Heterogeneity: Chi® =
Test for overall effect:

8.3%
19.3%
2.6%
15.4%
54 4%
100.0%
7.66, df =4 (P =0.10); I
Z = 4.28 (P < 0.0001)

Subgroup: Recent Use vs. No Recent Use

Johannes 2007
Lee 2004
WEUSRTP1127 2010

WWE113669 2004
Subtotal (95% CI)

12.6%
30.4%0
14.4%

42.6%%6
100.0%

0.86 [0.59,
1.20 [0.94,
1.38 [0.71,
1.10 [0.84,
1.42 [1.23,
1.27 [1.14,

= 45%

1.02 [0.77,
1.14 [0.95,
1.36 [1.04,

1.35 [1.16,
1.24 [1.12,

Heterogeneity: Chi2 =425, df =3 (P = 0.24); |17 = 29%

Test for overall effect:

Z =417 (P = 0.0001)

1.89]
1.25]
1.54]
2.69]
1.29]
1.46]

1.64]
1.32]

1.25]
1.54]
2.69]
1.48]

1.64]
1.41]

1.36]
1.37]
1.771]

1.58]
1.37]
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When Not to Do a Meta-analysis

B “Garbage in - garbage out”
— a meta-analysis is only as good as the studies in it

— narrower confidence interval around combination of biased
studies worse than the biased studies on their own

— beware of reporting biases (e.g. publication bias)
B “Mixing apples with oranges”
— not useful for learning about apples, although useful for
learning about fruit!
— studies must address the same question

» though the question can, and usually must, be
broader



¢\ JOHNS HOPKINS

BLOOMBE RG

CHO
Numf)er ee ea to ﬁarm for Cardiovascular Events
based on Meta-analysis

Population Source of Baseline Risk Annualize
baseline risk d Number
Needed to

Harm

Smokers without Control event rate 0.82%
CVvD of Meta-analysis

Smokers with Control event rate 5.8%
stable CVD of trial among

smokers with

CVD

CMAJ-JAMC



B Trials did not use adjudicated CV definitions

B Could not conduct time to event analysis due to individual
patient data



Conclusions

= Among smokers exposure to varenicline is associated
with a statistically significant increased risk of CV events



B Systematic reviews (SR) summarize existing evidence for a

specific research question.

B SR are important to identify research gaps and limitations of
previous studies, to justify new research and to inform decision

makers.

B Meta-analyses provide summary estimates from different studies

and are based on effect and variance estimates.

35



	Systematic Reviews �and Meta-analysis�
	Key messages
	Definition of a systematic review
	Types of Reviews
	Types of questions addressed by systematic reviews
	Roles of systematic reviews II
	The steps of a systematic reviews
	Ingredients of a systematic review
	Well-formulated question ( PICOTS)
	       Outcomes 
	Identification of Articles
	Slide Number 12
	Slide Number 13
	RCTs of Varenicline vs Comparators
	Meta-Stianalysis Database
	Risk of Bias
	Methodological Quality Graph
	Slide Number 18
	Meta-analysis
	What is a Meta-analysis?
	Presentation: the Forest Plot
	Inverse-variance Weighted Average
	Slide Number 23
	Why Do a Meta-analysis (cont’d)?
	Slide Number 25
	Sensitivity Analyses
	Slide Number 27
	Meta-analysis of RCTs of ICS & Fractures
	Meta-analysis of Observational Studies of ICS and fractures in COPD
	Dose Response Meta-Regression of ICS and Fractures in Observational Studies
	When Not to Do a Meta-analysis
	������������Number Needed to Harm for Cardiovascular Events based on Meta-analysis
	Limitations
	Conclusions
	Key messages

