Meta-analysis in a Systematic Review for Interventional Studies

Juneyoung Lee
Department of Biostatistics, College of Medicine, Korea University

Contents EBM1} SR

1. Evidence-based ... (EBM and EBH)
2. Steps for a systematic review
1) Identify the need for a review

+ Evidence-based decision making
¢ HESD NEEE AT EIES 0|8
. . OLe i icy 91 isi i b
2) Prepare a protocol for a review public policy Xdecision meldng =%
_ N « 0|0 B8t measures 7l45}7| 9|3t international interest Z 7}

3) Formulate a review question Euid i

. ) + Ev -based r (EBM)
4) Locating studies

' ¢ .« ZESRO|H TS A B2 AW O FAQ), 131 A0 A2 mY
5) Selecting studies g&g’yéﬁ e l%m[%rg_ég}xﬁ 4l 321 Hgre e =
6) Assessing risk of bias (study quality) + Execution: o2 & 27E &I 23

7) Extracting data o U 22 oALE S HEINH KAl QY 2A: HAY 2HIA At

8) Synthesizing data (Meta-analysis) + Evidence-based healthcare (EBH)

a. Data synthesis (pooling)

b. F i analysis / met:
c. Bias (Publication bias)

d. Sensitivity analysis

« EBM T 2}2 healthcare delivery ZHO 2 SHst MZ& 7iE
« Current best evidence, &, 0 2| HE{|2| healthcare policy S 2| relevantst
validgt Z 352 up-to-date St information2 =&

9) Reporting finding » Evidence-based nursing (EBN)
10) From evidence to practice « Nursing decisions Z & Al, patient preferences 3 clinical experience 51} 5
3. Merits and limitations of SR / MA £0{, research2 £ E 0| X| & best available evidence S AL
- + Cullum et al. Implementing evidence-based nursing: some misconceptions [editorial]
4. Programs for meta-analysis Evidence-Based Nursing 1998;1:38-40.

5. Further topics and conclusion

Evidence level of researches EBM / EBH strategy
=
« AT(XIA quideline)o] H el X
IPD(individual patient data) SR and meta ‘/S\{ellgnerft:(mig ) #1(X|F, guideline)?| M2 2 -
systematic Keviews e .
and Meta-analyses « SHHEE (key question) &&
Well-performed ith well~ ed " N
Randomized e RCTe - B AN 2 MY
Controlled Double
: i v 2319| inclusion/exclusi iteria A%
Skpet T e |F|nc :s‘l-on zc usion criteria 4% . EBRL.
/Case Control Studies Y BE |, EY UL Systematic g,
i = i review (SR EBH
/ CaseSeries\ - BH BT 27 5 oR
v THaEQI = (0d o] X1y I Meta-
/ Case Reports \ . ;}::LEE(":'LI o analysis
Ideas, Editorials, Opinions e :i (MA)
e =3
~ Animal research e J
In vitro (‘test tube') research * Sd2Hgrading) % #10 £ F(recommendation)

+ Sackett DL et al. Evidence based medicine: what is it and what it isn’t. BMJ 1996;312:71-72

59



0

10 Steps in conducting a Systematic Review

|-CDSR/HTA

| Step 1. Review2| Z 24 (need) 2!
I

[step 2. o153 = H(protoco) EH] eroparo a propesalrotocc) (" e v
[Step 3. Review question2 T&lst  |-picors
|
[Sepd 28 SEE 84 fosang) | st e
[Step 5. 2& Esrlg 9 (selection) [:4";#“,?21‘:"1%";’?5}}25,“
[ tep 6. Risk of bias (study quality) B It |- Boreah svalizton Sheckists 2 Conducting
|

St = == B Design & pilot data extraction form
[Step7. XiE 25 I(data extraction) |- Eoneiae binding o asservers
|Step 8. A= &t (pooling) | al)elgitse;glds‘iﬁg\l}l [;jgkqs)ubllcall n bias)
b = ) Explore heterogeneity / suggmup
I - Perform sensitivity analyses

[stepo. Zn a8 2 2

Strength and limitations
(repomng) | Strength ofewdence/appllcablllty

| Economic implications Reporting and

| Step 10. EvidenceZ practiceO{ psp=3 | Clinical practice implication

dissemination

Future research implication

An example paper (1)

Effect of Blood Pressure Lowering in Early Ischemic Stroke
Meta-Analysis

Meng Lee, MD; Bruce Ovbiagele, MD, MS; Keun-Sik Hong, MD; Yi-Ling Wu, MS;
Jing-Er Lee, MD, PhD; Neal M. Rao, MD; Wayne Feng, MD; Jeffrey L. Saver, MD

Background and Purpose—Elevaied blood pressure is common in acute stage of ischemic stroke and the strategy to manage
this situation is not well established. We therefore conducted a meta-analysis of randomized controlled trials comparing
active blood pressure lowering and control groups in early ischemic stroke.

Methods—Pubmed, EMBASE, and Clinicaltrials.gov from January 1966 to March 2015 were searched to identify relevant
studies. We included randomized controlled trials with blood pressure lowering started versus control within 3 days
of ischemic stroke onset. The primary outcome was unfavorable outcome at 3 months or at trial end point, defined as
dependency or death, and the key secondary outcome was recurrent vascular events. Pooled relative risks and 95%
confidence intervals were calculated using random-effects model

Results—The systematic search identified 13 randomized controlled
pressure lowering and control. Pooling the results with the random-effects model showed that blood pressure low:
early ischemic stroke did not affect the risk of death or dependency at 3 months or at trial end point (relative risk, 1 l)-l
95% confidence interval, 0.96-1.13; P=01.35). Also, blood pressure lowering also had neutral effect on recurrent vascular
events, as well as on disabilit icath. all-cause mortality, recurrent stroke erious adverse events.

Conclusions—This meta-anal sted blood pressure lowering in early ischemic stroke had a neutral effect on the
prevention of death or dependency. (Stroke. 2015:46:1883-1889. DOL: 10.1161/STROKEAHA. 115.009552.)

lood

with 12703 participants comparing carl;

6 7
An example paper (2) Step 1. Identify the need for a review
« Originality 29l
« To avoid duplication of efforts, search for published and ongoing
BMJ 2010;341:¢5702 RESEARCH SR's including key databases: o
« CDSR (Cochrane Database of Systematic Review)
« DARE (Database of Abstracts of Review Effects)
« NICE (National Institute for Health and Clinical Excellence)
Effects of vitamin E on stroke subtypes: meta-analysis of * NIHR / HTA (National Institute for Health Research Health
randomised controlled trials Technology Assessment)
« Key journals in your specific area
+ Consider biologic and scientific reasoning
FER el 1 Salo ZeZ0| I8 A2
Objective To evaluate the effect of vitamin £ ™ | am writing to you in regard to manuscript # bmjopen-2015-010220,
supplementation on incident total, ischaemic, and which you submitted to BIJ Open. Your manuscript has been evaluated and has been declined
haemorrhagic stroke. 2 for publication in BMJ Open
Design Systematic review and meta-analysis of 16l Encocsnl aizn 2015 Aug 26620152527 (Epub aheac of pin
randomised, placebo controlled trials published until Serum Uric Acid Levels and Risk of Metabolic ADose-R Met: lysis of
January 2010. Prospective Studies. ;o) 201s sey 23514325 dot 10 t0330eptesas
Yuen ¥ "2 Dose-response Relationship of Serum Uric Acid with Metabolic Syndrome and Non-alcoholic Fatty
Liver Disease Incidence: A Meta-analysis of Prospective Studies.
Liu 7'23, Que $4 Zhou Zheng 8123
8 9
Identify the need for a review Step 2. Prepare a protocol for a review
+ Biological reasoning ‘and/or’ research reasoning « Protocol
« Awritten document
Effect of Blood Pressure Lowering in Early Ischemic Stroke Including background information, the specific research question,
iSkroks;2015;46: 158551589 and the methodology of the review
levated blood pressure is common in acute stage of isch-
emic stroke, occurring in two thirds to three quarters
of patients.'? The carly hypertension that follows ischemic . .
stroke ofien reflects undiagnosed or undertzeated hypertension « Systematic reviews
;L:;lIp:I,:.meﬁ:jcmf;.“ Fm:cdl;|';.?§:‘?L°€f:lf‘§:;: « Range widely in complexity and the amount of work involved
sure during the first 24 hours after onset of stroke.* The best
strategy to manage this early elevation of blood pressure in
patients with ischemic stroke is not well established.* On one . Need tO estimate eﬁor-ts
 Accordingly, randomizcd controlled trials (RCTs) are + Roughly estimate the number of studies that can be expected
needed to clarify optimum blood pressure management =
regimens in carly ischemic stroke. A systematic review and by searching one database
meta-analysis through 2008 identified 12 small RCTs, which « The Cochrane Controlled Trial Register (CCTR)
3 days of stroke onset. Several large tials have been published + General database (e.g. MEDLINE, EMBASE)
in the interval since the most recent meta-analysis® and offer
more evidence on this issue. We therefore conducted a sys-
10 11
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Box 2.2.a: Sections of a protocol for a Cochrane review

Title™
Protocol information

Contact person™
Dates
Vihal's new
History
The protocol:
Background*
Chpecties™
Methods
Ciiteria for selecting studies for this raview
Types of studies*
Types of participants*
Types of interventions*
Types of outcome measures™
Search methods for idantification of studies”
Data collection and enalysis™
Acknowlecgements
References
Other references
Additicnal references
Other publishad versicrs of ths reviews
Tables and figuas
Addtional tebles

Figures
Supplementary information
endices
Feadback
Title
Summary
Reply
Contributors
About the article
Contrbutions of zuthors
Declarations of interest®
Sources of support
Internal sourzes
Extemal sources
Published notes

Step 3. Formulate a review question

» The most important part of the review!
« Important to think carefully in advance
* Determines the IC/EC for the review
« Helps design the search strategy
+ One way to avoid bias

« 2Zx3}El AR 2 through PICO(TS)
« Population
« For which group do we need information?
« Intervention (or Exposure)
« What event do we need to study the effect for?
« Comparison
« What group do we want to compare an effect of intervention?
« Outcomes
« What s the effect of the intervention?
* Time frame
« Study design

12 13
An example for PICOTS Step 4. Locating studies
NO SINGLE DATABASE is likely to contain all
. _E_E:lj ?:-Il );fli (|iterature Searches) published studies on a given subject
Effects of vitamin E on stroke subtypes: metar-analyss of o peritaiinl It aieariniatid i
randomised controlled trials BM 2010;341:c5702 o 5 2 ETE e s 2 i
© HIMEEO O EE g A HET 2 HY|
S
S, C (1) Randomised, placebo controlled design with a : -E—ixﬂﬁx'{%%iiﬁtg gﬂ,_orE_l}Sf 75?";
. 33 DB 0| S XNl 7| QB =H|Z
follow-up of =1 year cErE 1S E,:—°°+ l Tl; L:l R
- Em— om— © BIHEROM EE HE0E ZES AlEEM -
1,0 FQ,\ ‘IIl\’t'Sllgillng the effect of vitamin E on stroke . BESOL MBI O S, MY BH
incidence (total stroke or stroke subtypes)
P (3) Trial participants must be selected on clinical « COSI model e
grounds - . —
S
i
.
14 Bl 15
Search engines / terms An example for DB’s
+ Search Engines Effect of Blood Pressure Lowering in Early Ischemic Stroke
« All English and non-English articles! ook D1 ARIBELI0HY
+ Librarian! Data Sources and Searches
« Cochrane Controlled Trials Register / CENTRAL = N . : ;
‘e systematically searched PubMed, EMBASE, and the clinical trial
* MEDLINE (MEDIars onLINE) / PubMed registry maintained at Clinicaltrials.gov from 1966 to March 10,2015
« EMBASE
« Specific journals (CINAHL, PsyclLit, etc.)
¢ Inteme? (portal): Google scholar Effects of vitamin E on stroke subtypes: meta-analysis of
« Searching reference lists randomised controlled trials BM) 2010;361.¢5702
« Contacting experts, Searching abstracts (gray literatures)
* Search Ferms . " . gagigl?zes and searches
* Mediine: MeSH (Medical Subject Heading) terms We followed the guidelines for reports of meta
« EMBASE: EMTREE terms i) i laccnrdi
) analyses of randomised controlled trials according (o
+ Search tips the PRISMA statement*! Two investigators (MS and
« Develop strategies first for MEDLINE, then EMBASE, then TK) independently searched Medline and Embase
CENTé’AL (from inception to January 2010) as well as the
« Peek Cochrane library (similar topics) Cochrane Central Register of Controlled Trials (CEN-
« Focus on P, I, (O), T, S (maybe not for (O), C) TRAL) (issue 1. 2010), combining text terms and,
16 17
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Searches in Medline & an example

» Some MeSH terms

exp = exploded MeSH
$ = any character(s)

* tw = text word

pt = publication type
sh = MeSH

« Search strategy for alcohol and
breast cancer

* MEDLINE

Exp alcohplic beverages OR
Alcoholic intoxication OR Alcohol
drinking OR Alcoholism OR Ethanol
OR Alcohol consumption.tw

Breast neoplasms

« adj = adjacent « 1AND 2
« mp = title, original title, ¢ Limit 3 to human
abstract, name of « EMBASE

substance word, subject

heading word « Alcohol OR alcohol abuse OR

alcoholic beverage# OR alcohol
consumption OR alcohol intoxication
OR alcoholism

* Breast cancer

« 1AND2

* Limits: human

Search term example / Cochrane search strategy
for RCTs in OVID Medline

Box 6.4.¢: Cochrane Highly Sensitive Search Strategy for identifying randomized
trials in MEDLINE: sensitivity-mavimizing version (2008 revision); Ovid format

h I randoized contolle bial pt.
0 Seach tits |0 corbolld cliicalalpt
#1 MeSH descroto Fatigue explode sl 7ees 07z {18 randorizedab.
# SN paceboab
# TG gty s
"
B rndorlyah
#
7
#E w I ralab Box 4. Cothrane Hiahhy Senst h
5 oz " Jiviy-and
# crlor Caffeine explode lirees a1 : .
P o |1 o2odudus w7 o) Qudfomat
foeckichly Bl .
P — I — el
0 (s v s [ 1 9t s
[ fonzel
5400 2
Olcebn b,
licl s 35 g 1.
e Search Stategy | Clear Hstor | ity

tralti
TozododuSorul
Humats

Bad9

Search term and search examples

Effect of Blood Pressure Lowering in Early Ischemic Stroke
Stroke. 2015:46: 18531889

using the following search terms: stroke or cerebrovascular disease
or cerebrovascular attack or cerebral ischemia or brain infarct or tran-
sient ischemic attack AND antihypertensive therapy or blood pres-
sure lowering or blood pressure reduction or thiazide or S-antagonists
or g-antagonist or angiotensin-converting enzyme inhibitors or an-
giotensin antagonists or angiotensin inhibitors or calcium channel
blockers AND acute or early or immediate or rapid. We restricted our
search to human beings and clinical trials. There were no language
restrictions. We also reviewed the introduction and discussion sec-
tions of retrieved trials and prior meta-analysis® to identify additional
trials. Some data not provided by original articles but published in the
latest Cochrane Review were also used.”

Effects of vitamin E on stroke subtypes: meta-analysis of : . S

randomised controlled trials B 20103415702 Where appropriate, MeSH terms for vitamin E
(“vitamin E” or “alpha tocopherol”) and strok
(“cerebrovascular disorders” or “cerebrovascula
ease” or “stroke” or “intracranial hemorrhage” or

“brain hemorrhage”). The search terms were com-

bined with the “explode” feature. We limited our
search to humans, clinical trials, randomised con-

trolled trials, meta-analyses, and systematic reviews.

We did not_apply language restrictions. We also
searched the reference lists of the identified articles.

Step 5. Selecting studies

» Documentation!

» Record each step of your selection process and reasons for
exclusion !!! (Keep a “log”

« What we searched
» Which databases, conference proceedings etc.
* When we searched

+ Start and finish dates for the databases used, years of conference
proceedings searched

* How we searched
» Database search strategies, keywords used in handsearch

Adequate or:
2002/10/2 ~

aventionf| L3t overall benefit & harm& H7+3iCh

B ¢ EVBASE, MEDLIVE, SSTR

(wartarin or couracin or axeoagularion) end randoms 8. Data Extraction Form

R o 3474 > 307 > 2474

i Human, in Englih 003,122 143174 =22 wu Rack g A 2EUG

. 21
- Effect of Blood Pressure Lowering in Early Ischemic Stroke
Study selection example Siroke, 2015:46:1883. 158
Effect of Blood P L ing in Early Ischemic Strok 2 Z
e ARSI SR m;i;fg,;z?:ﬁxg;:‘;»: Overall searching and abstracts review: n=1007
PUBMED: n=933, EMBASE: n=5,
Effects of vitamin E on stroke subtypes: meta-analysis of clinicaltrials.com: 57, manual search: n=12
randomised controlled trials BMJ 2010;341:c5702
Study Selection
Study selection 956 excluded by review of abstract
studics ire selected when they met te following eniry eitera: (1) A priori, we defined the fallowing inclusion criteria: ( review, dupiication, not RCT, ongoing
studies were RCTs; (2) all participants in the study or in a separately BE. . b . trials)
reported subgroup were patients with ischemic stroke confirmed by (1) Randomised, placebo controlled design with a
brain computed tomography or magnetic resonance imaging: (3) the ~ follow-up of 21 year o
active treatment consisted of blood pressure lowering intervention. (2) Investigating the effect of vitamin E on stroke X . i
We included trials in which baseline antihypertensive were stopped  incidence (total stroke or stroke subtypes) 51 full articles retrieved for detailed assessment
in the control arm, whereas the intervention arm consisted of a trial- (3) Trial participants must be selected on clinical
specific regimen (cg. The Scandinavian Candesartan Acute Stroke  grounds
(4) If multiple papers reported on a trial, we chose 38 were excluded
wr:-;x;iu:; Erm}‘(-i)s Ru]uur;ﬁ outcome imlududl dependency or death  ejther the original report or the report that was most 2 |CH trials
(modified Rankin Scale, 3-6 or nearest equivalent) or recurrent vas- vy i o " ;.
cular events at 3 months or at the trial end point. All data from eligible “'I}”"“‘f“‘“ e R D 2 Neuroprotectivetrials )
sublypes 25 Endpoint not amenable to integration
‘We did notinclude trials of multivitamins or fixed vita- 8 Not enrolling patients within 3 days of
min combinations, stroke
Two investigators (MS and TK] screened the titles 1Afew ICH patients enrolled
and abstracts and identified and excluded all papers
not meeting any of the prespecified criteria by consen
sus. The same mvemgz%lm's' evaluated the remaining 13 clinical trials included in the meta-analysis
studies as full papers. Studies were excluded if they
did not meet all criteria.
2 2
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Effects of vitamin E on stroke subtypes: meta-analysis of
randomised controlled trials BMJ 2010;341:¢5702 Medline Embase CENTRAL - . .
Atticlesfound | Aticlesfound | Atcles found Step 6. Assessing risk of bias (RoB): stuay quality
Searching DB (n=108) (n_im (n—? 56)
Abstract review e e e (o) + Synthesis A| research qualityE B7}st= 24
I T Poor quality ZItEg ZE > biased misleading pooled estimates
Irrelevant outcomes or topics (n=188) - Hugh 2AMEY: poor datal| oA 8 FESHX| & 2 (Thacker, 1988)
—= Reviews (1=28) « Study quality2} study result 2+0j] LFst HEHO| QL= A giC
Editorials, comments, case reports (1=29) y quality o} Y - ol eE | GiCh= S 9l
Only vitamin combinations investigated (n=5) But, quallty assessments=
¢« OIERRA 3T 0 7HE 7k 4 Qe HENQ| bias Bt (Greenland,
Full review Ful articles obtained (n=22) 1994)
TG Schulz, et al (1995), an empirical study, large number of RCTs
Subgroup or additional analyses of trials already o BHESHHHEQ A}R(moorrect randomization, unblinding, £ %3] poor
included (n=8) Ilocatlon concealment)2 biasE Z1tE Zzff
Meta-analysis (n=1)
i Follow-up of <1 year (n=1) = L
* Flow diagram of study opE T G ) © AFE ABEE Bt/ Y
Used tocophenyl nicotinate, not o-4ocopherol (n=2) _
selection Not arandomised controlled trial (n=1) 1. Quality scoring system (scaling)2| A&
+ Chalmers scale (1981) / Jadad (1996) scale X}F At& (RCTs)
— The PRISMA statement Additional article included after manually 2 Check list
searching reference lists (n=1) .
« Observational study0j| Cj$t B2tz 7S 7
Results Articles included (n=9) 3. Domain ZH0j A RoB& &7} (Cochrane recommendation)
Fig 1| Flow chart of identifying and including trials 28
Quality assessment examples Bias| E5¢} W7l HY
o =
Effect of Blood Pressure Lowering in Early Ischemic Stroke
Stroke. 2015:46:1883-1889
Study Quality Assessment
Jadad score was used Lo assess study quality because all included
studies were RCTs.'? This 5-point scoring system evaluates the ran- M EH TSk Szt Mo S
domization pmua:[unuuuml blinding (2 questions), and the de- . (=P %] o o . A
seription of withdrawals and dropouts (1 questions). (SE|9C“°” bias) 2E2HE 25 WEtHEX |
S8 Hy s - =E5Y
Effects of vitamin E on stroke subtypes: meta-analysis of . e =
randomised controlled trials B 20103415702 {performance bias) |+ ValidityOj C§ 3t C}&
B 2l
The following limitations of our meta-analysis Sfahorm) Ee 2ol B Ta 2 7 oo o) Tt &
1 . LI . Lo
Second, we considered randomised controlled trials =20t b)‘ 2 :;I"T_X'_O" == :;I-l_}—;(}il ==
irrespective of blinding and morbidity status of partici- (attrition bias) A A= Mg RE
P:mw. This ‘mppmj«ch mfl.eus.ea th{? L[.J‘lzlllm‘mple sue EbR| mBk D . LoHE
and thus the power to detect a potential effect of vita : . ohat b2
min E on stroke subtypes and also allows for greates (detection bias) + Validity] CHSHCHE
flexdibility at the analysis level by performing sensitivity A
analyses. Methodological quality is an imporiant con- = = =
sideration when combining trials in a meta-ana =11 Eok © ZItof e ME |- Zo| Hoh ME
For example, larger effects have been reported in trials {reporting bias) reporting reporting
that were not double blinded compared with those tha
were double blinded. ® Although quality sealesfor clin-
ical trials are available, they are not generally recom-
mended to assess quality in systematic reviews.” Meta-
regression may be a better tool to investigate if metho-
26 7
DAMI (study design algorithm for medical Study quality: A scale approach
literature of intervention) - NEcA (st 70| 2012 8l) y ' {old version)
P 22EE0RTE ) wuim P
Aot ToEE || Huzen . AN
A= Qualityof] 2tk overall quantity estimateE K&
014 - Otg - =
[ Ao ‘(- A sﬁg; o O™
o
o 2 =
» v e M= + BES|E scales T B2 UEQ EtE4HL o
2 e 4T un2 S oro =
R e Aer ek P sl | P IS * @2 scale
gras + MH 2 qualityS Z-5H= 20| OfL| 2t reporting®| HH 0| Lt Asts} JHsd Tt B
s < e QR 20ls0 £
S NI o " Eo\ o 2 oko| St
) 4978 e © HAFHRCTO F R, Off scaleg AFESE=LEO] 2t Z0t7t BO| &
- - e
e 029 prr——— mﬂ:ﬁn m;z = < Juni, et al., 1999; Moher, et al., 1996, 1999
sl +2RIET | *sha iz
ks = [SEMP
H A [ o
‘ A4l Y * HERE MO M study qualityS CHE = 2K 0 2 o] £ AAR| o Cf
aomemE g% maeme ol =] S| A= =2to] BEX|at,
HIRYAARY BRI ASEANT
L& * Quality assessment7} 4 A A| E|O{OF $HCH= HOf| CishM = Y
PR Moz o|749| UK
BlmeAE
\M|
28 -}
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Study quality assessment scale2] 0

Jadad’s quality assessment scale
+ Jadad, et al., 1996
* ltem: 57}
+ Score range: 0-58
A. Randomization

« Randomize E|®ICtD EA}EI =77
« Allocation sequence= X E 35|/ generate &|A=71?
B. Blinding
« Double blind2} 1 BALE| Q=712
o C|f)ntro| treatment (0i: placebo)= TFHE|X| LA T ZAE A=
7F?

C. Patient attrition

* (lost &| R} AL} exclude =l pal|ent50| T '; 1 0|{7F et
2t group Of Cizt attrition0] QAFE[QI=7F2

ra

)

Jadad scale (5 points in total)

*  Was the study described as randomized? 1 0
¢ Was the study described as double blind? 1 0
¢ Was there a description of withdrawals and dropouts? 1 0
Points +, if Yes

* The method of randomization was described in the paper, |+1
and that method was appropriate

* The method of blinding was described, and it was +1
appropriate

Points -, if Yes

+ The method of randomization was described, but was -1
inappropriate

* The method of blinding was described, but was -1
inappropriate

Others

.

0| 20l = 9f 2371X| =9 scale system Z=Xf

Table 5.2 Charactesistics of 25 scales for quality assessment of clinical trials identified by Moher er al* Total number of tems, range
of possible scares, treshald scores for definiton of “high quality”, and weight allocated to methodelogical domains most relevant
to the control of bizs.

Seale T Nooof Soorng __ Weghtof meth

items range {  Fandomisatonf  Biindingf

Andrew "

Beckerman 2% 5 ' P 15
R o &l 1 5
5 o 3 3 2
3 13 ) 7
u = n 5 5
7 = 2 & 1
14 - » 7 =
) - 3 i u
£l &0 3 3 G
1 - o 3 13
5 50 =
3 80 40 40 2
13 % 1 1 ©
¥ 55 n 20
I\ 50 4 E 1
2 o 3 3 3
7 7 2 2 »
s 8 13 B 3
w - 5 1 s
1 E s E2) 15
31 s 5 )
3 50 3 I
32 3 3
18 5 2 15

+ Thraehald tcores srd weights expresy . No threshaide were deseribed for nine sales
+ Generaion of random sequences and

+Blinding of patents andior ouloo

Comparison

[ e———
-

« Combined results for 17 trials
¢ Low molecular vs. standard
heparin
« Dividing trials in “high” and “low
quality” strata

* Using 25 different quality
assessment scales.

Chamers. |

Chalrrers. TC.

« Black squares
* Estimates from “high quality”
trials
+ White squares
' * Estimates from “low quality”
trials
« Modified from Juni, et al.
JAMA 1999;282:1054-1060

Possible use of “study quality” in MA

1. Quality score0f 27{$t forest plot 29I

2. Quality scoredj 27{¢t cumulative meta analysis =3
. Quality scoreZ} 7} =2 Z{EE{ A| 28| A descending order
2 A
. Study 7| 8t} Z=7H! UI§OFCH pooled estimate 7| At
+ 0| graphE &3l quality”} outcomef| 0| = FaFs 27
3. Regression modelQ| AtE
4. Weighting
5. Excluding studies
6. Sensitivity analysis

+ MEHEA ZADHO| robustness B 7}

The Cochrane recommendation

* Describe the following for each study in detai

+ Six domains
Random sequence generation (F£2H¢|H| M & A4 A)
Allocation concealment (22t ¢{H|H 21)
Blinding (=71 &)
Incomplete outcome data (2t st A1t Xt 2)
Selective outcome reporting (A z

(
Other potential problems (7| E} &

» Empirical research shows that
+  These components can have a significant effect on
results, often leading to exaggerated effects
* For each domain
» Ajudgment regarding risk of bias will be encouraged
+ ‘high risk’, ‘low risk’ or ‘unknown risk’

@ O ¥ P s
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Risk of Bias &7} (NECA guidance) How to report?
| asiiy e 4y @7t | suskpEen
o |- e HRES OL88) andom numoer 4] CI T e e e [Y— |
© 7|Ehrandom number 20| B EIE 2WIHS ol 4 Yt HY - S}?;;;LHEEEAE « A “Risk of bias graph’ flostien noesiment [
G [+ REAIE B e R - . : i e ot ) [
i =/ WEE 52 AR oye |- e nwz ST A + Single-dimensional graph Emnm\wwmy!_:
: ?ﬁ#’%’ﬂffﬂ;‘:‘ s T A |
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BHAT(HI DTS A7) BILET MINORS
o= ool T ; : s
« Of2fet Z2 A E st Wt ER + Methodological Index for NOn-Randomized Studies
O
1 EHM‘-_rl MA » Slim, etal. Methodological index for non-randomized studies (minors): development and validation of a new
2‘ '.-_? tl_q }I\—(Q f d ) | X_I | instrument. ANZ J Suf g 2003;73:712-716
i confounding)2| X2}
SENTIR ) g)=]
3. h:%(exposure)oﬂ IZH?_P ;@ * BISAEY ST BIoKELY| o) WY A2 &= (S 20,1, 28)
i %y o ERQ| Ol
4. ZIH "I TSt 271 off 1 EgE e gL
5 Xzol 2obx A 2, BRGSO EHE|QYEIN?
- AEQ SHY 3 HolEs HgEoE SUEALIN
6. MEHN App D 4. QIRSMo| M- Anfelt?
7. 7|El Hgk(bias) YIES g- Zi?‘;{ir;‘j%gbulismwl YR QTR
- Sk
7. ©eto| 5% 0jBrelzf?
+ Scale 8. QR BHUWOR AMEAR 59| BEUS0| YLIN?
1. Newcastle-Ottawa o mE E20| YU 2
- o §2 /8| 245 AREA Yol what BY4E B 10. £ 2ol 20| SAola
1. £ 30| 7|x AE7F RARIH?
2. Downs and Black " S 12 Has 5720 ol 2oiF
s 2N SR/ HEY, AT QFE /SR ET HEOt0| 2N .« C§Z20| Ol H|ZLE o
3. MINORS « 187K 2582 87 WUt (161 BHE)
il
. ¢ HfZTO| U= HIRZR A
* Checklist oy A F7} 249 )
1. RoBANS tTECd
-y E"’%ﬁ' 70| Z 5l bias & SHLHOl RtH4(confounder) B 012 T}
FA @S
38 -
Table 2. Methodalogical items for non-randomized studies.
MINORS [ e RoBANS
1. Aclearly stated aim: the question addressed should be precise and relevant in the light of available
literature
all patients potentially fit for inclusion (satisfying i i
:::lu;;::ry‘:.::::Ele\,l:‘.’\;ludedm the sludydurmgﬂle:ludy period (no exclusion or details about - Risk of Bias Assessment tool for Non-randomized §tudy
3. Prospective collection of data: data were collected according o a protocol established before the « Checklist &4|0| =
beginning of the study « 2009, NECA(StREHOZHRR) 70
4. Endpoints appropriate to the aim of the study: unambiguous explanation of the criteria used to . O X} o HEASE A Ol = p; ol 2 ™ oo pafe]
evaluae the mainoutcore which should b i accordance with the question adcessed b the HI 229 o710 M Lle T ME bias 9{H2 B7} ¥ ﬁ*__i 8ol .
study. Also, et hasis. J l“‘"%ﬁH‘* HI"%‘ HAY, RZE AT A-HE O, HE o 59l B
5. Unbiased assessment of the siudy endpoint: blind evaluation of objective endpoints and double- o
) p besstated « “bias Y& &£S", “bias Y &3, ‘bias I A" Y
& iﬁﬂuw—np period appn;pri.ne to the aim onh;;mdy the follow-up should be sufficiently long to « GradeZ £/ 4 E‘igﬁEF = 0' Ef% s
on e % X
< HAA 2HDR 02 (NECA, sl2 2o nel
7. Loss to follow up less than 5%: all patients should be included in the follaw up. Otherwise, the pro- A% e 2E R o= | &)
portion lost to follow up should not exceed the proportion experiencing the major endpoint . ——
8. ive caleulation of the study size: information of the size interest - o ae
with & caleulation of 95% confidence interval, accord Jdonce of L e gAY (RO TR
event, and information about the level for statistical significance and estimates of power when agd)
comparing the outcomes T
Additional criteria in the case of comparative study
9. An adequate control group: having a gold standard diagnostic test or therapeutic intervention re-
cognized as the optimal intervention according to the available published data
10. Contemporary groups: control and studied group should be managed during the same time pe-
riod (no historical comparison)
11. Baseli i f groups : the hould be similar regarding th her than the
studied endpmms Absence of that could bias th ‘the results
12, Adequate statistical analyses: whether the statistics were in accordance with the type of study with
calculation of confidence intervals or relative risk
“The ¢ 1 2 d it
The 16 for non- 4
a0 a1
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Step 7. Extracting data

» Two readers7} S X O 2 dataS extraction
« S| FX|0f| C{$t appropriate data extraction form &H7H| A4
« What variables do you want to extract?
c K2 FE2MEHLE AY
+ Extraction A| ZHA8SH XFO|Of| Cfsl E2
» What were the differences?
* How would you have modified the data extraction form?
« 02l disagreements”} EAES|H
+ With adjudication by a third reader (recommended)
« With a discussion
« General info.
« Extraction date / Study identifier / Reviewer identifier
« Specific info.
« Eligibility / Pt. char. / Methodological quality / Intervention /
Outcomes / Analytics etc...

Data extraction example

Effect of Blood Pressure Lowering in Early Ischemic Stroke
Stroke. 16:1883.1889

cular events at 3 months or at the trial end point. All data from eligible
trials were i L by2 i s (M.L. and K.-
S.H.) according to standard protocol. Discrepancies were resolved by
discussion with a third investigator (Y.-L.W.) and by referencing the
original report.

Effects of vitamin E on stroke subtypes: meta-analysis of

randomised controlled trials BM 2010;341:c5702
Data extraction
Two investigators (MS and PMR) independently
extracted data and entered them in a customised data
base. Disagreements were resolved by consensus.
Extracted data included authors and title of study,
year of publica country of origin, blinding strat-
egy, participant age at enrolment and sex, inclusion
crieria, treatment dose, method of statistical analysis,
duration and compl of follow-up, number of

articipants, and number of outcome events in each

of the treatment groups. All data were extracted from
the published papers; we did not contact the authors to
collect further information. 43

Data extraction (step 1)

Data extraction (step 2)

WHS o - [T ——— 2 m
& v HORaOE a4 HOs @ Wl ws

Nig - = v
A 5 < b€ i ¢ w1 |3 K L M [N o

1 PUBS
a . UpperBiLower: 1

N studyid pub.yeor No | i ype | PO _cvent € total |N_cvent _total| _uleer N Ulcer C_Homor N Hemor C_perfor N_Perfor

2 1 Creang 2010z 2010 #23P | PUE 0 2 ERIEES

402 cneraons ooz = | e 1 st w2 0 s F S VO I S

S 3 Daflberg 20098 2009 =20p | PuB o 3 s 1 2 2 7

6 4 Emeryoo0a 109 105 PUE o i M| w @

75 Goldsien 2001a 001 98P | PUB o oz | w7 | 2 10

8§ Hawkey2oaa 2004 #ToR | RUE o 8 | % m| 7 2

9 7 Kiz20Ma 2004 7P| PUE [} 4« | 2w

103 Shverstin 2000a 2000 ¥10- PUS o 32 wmw | st s | om0 §

113 Smon1da 199 110K PUE ) Booan | % oW |z

12 10 SUCCESS [ 20056 2006 #62:p | PUB ] B a0 | 19 o

1
14 Gl adverse events

. o e P €t vt ot cuty
16 1 Aha 2002 2002 #495-Q Sypmpte o S 110 54 12
172 Bensenlo99 1999 4111-Q Sypmots o 158 2 | e 1| s

183 Connon 2007 2007 #1754 Sypme ) 4
194 Creung 201 somot

45
Data extraction at minimum Step 8. Synthesizing data
Effect of Blood Pressure Lowering in Early Ischemic Stroke
Table 1. Characteristios of Include Trigls” "¢ 2015:40: 1383 18%) + Meta-analysis
Median o Mean Percentage Percentage
Pk SOty Sy Ry il + “Meta-analysis refers to the analysis of analyses... the statistical
Tl Ptaton ol for This Raoization, Sz (% Trambohtc Nean  Mescaton o . . . .
Vet Cauny Pooin _ letwhhss b men  Twwy Aey Budie b Gl analysis of a large collection of analysis results from individual
preie R iyl e T e studies for the purpose of integrating findings. It connotes a
mmHg and DBP 2110 . . . . -
i, witin 36 hof rigorous alternative to the casual, narrative discussions of
adnisson ] ) .
TSI, Ichemcstkewttinds Mlvapdies 15 &7 0 @ 49 Acigerensie No research studies which typify our attempts to make sense of the
China haf symptom onset, S8P 4 teatment during antiypertznsive . : " n
et 40 20 pzon . et e rapidly expanding literature...
> Glass GV (1976). Primary, secondary, and meta-analysis of research.
Effects of vitamin E on stroke subtypes: meta-analysis of Edu. Researcher 5:3-8
randomised controlled trials BM 2010;341:¢5702 ’ ’
Characteisticsof the sine randaised controled ials ofvtamin E o stoke outcomes « “Statistical analysis of the results of independent studies, which
Fanidpantdetils e generally aims to produce a single effect estimate”
e Tpeot  Vemiag  waion e > BMJ book (2001)
Trial ‘Study design Mo (years) Sex Health status prevention dose(source) (years)  Completeness outcomes.
KOS 19968 DodlebindiC 2002 Neels Maed  Paenswih Seondy AN0BOU Medmn 9% Toalloyiasd - L
= byl 24t + “The statistical combination of results from two or more
SN OpenlbelnT 113%  Nolmd  Mied  Mihadmoas  Seonisy  XOmgdly 34 9% o separate studies”
SPAG200  DwhebindRl 136 4075 Mixed Hecedabsispainwih Sccondany  o00iUcaly  Mefian  Metsem Tschacaic = Cochrane handbook ver. 5.0.1 (2008)
WO DeietindRT g5a @ Waed Semiany W0\Uialy Weamds riima) T
ok hacmortagc
a6 a7
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Archie Cochrane (1979)

- The British physician and epidemiologist

- “People who want to make informed decisions about health care do not have ready access to
reliable reviews of the available evidence”

It is surely a great criticism of our profession that we have not organised a critical summary, by

specialty or sub ialty, adapted periodically, of all relevant controlled trials”

1980th LN R B 5 #-omae-osw
- Becoming popular in medicine - -

- Cardiovascular dz, oncology, S

perinatal care, etc. The Cochrane Collaboration ()

1990t Jr—
- Getting popular in public ey

health, nursing

- Many initiatives through the
Cochrane Collaboration »
- The Cochran Library Y o Dutahis)

Fres Access tathe
Cocnrmna Lirary.

fhes
Sian the e-pettor

S 0] et

HAX 0& MOl HEREA

Does SR differ from MA?

+ Systematic reviews
» May or may not include a statistical synthesis of the data
(meta-analysis)
+ A systematic review can be useful
+ Even when statistical synthesis of results of studies is not
appropriate

+ Meta-analysis is an optional part of a SR

ot Records
CDSR /COTR (CENTRAL) - oy e —— 4520
b e atatase of Astacsof Reviews ofEfects (Ohr Roiws) 55
K, Cochrane Central Register of Controlled Trals (Clinical Trials) 479462
chrane A logy T 2 . -
Cochrane Methodology Register (Methods Studis) 8160 Systematic reviews
% Vol Tohmoog Assssment Daabas (oclogy Assessmons) o1
S NHS Economic Evauetan Dataase Economic Evaliatons) 1022
i ' = About The Cochrane Collaboration (Cochrane Groups) 9
-Ause of to preventa delivery
DR - 7RCT (72-80)
- - SR (89)
S2ES2SN | - Reduce 30-50% odds for complication deaths
48 49
Meta-analysis 0f|: meta analysis Z 1} - forest plot
+ Not be expected to reduce bias (increase validity, T ST et
accuracy) but only to reduce imprecision (increase e v Egger M. et al. BMJ 1997;315:1533-1537
reliability, precision) ¢ g Total mortality from trials of -
« oLt olgel AT ANE S YH2Z A (pooling) : i il blockers in secondary prevention
e 1980 Y
; o after myocardial infarction.
* Review process?| YHE S K}X| G 3 h
’ o 1981 - .
« Primary research0j| 1?@%;};5 S W7 A oP(poollng)oH . - il - The black square and horizontal
A key questiond] £¥st A} = Hzi(pooled estimate)2 &% T — line correspond to OR and 95% CT
» Fixed-effects model (28 &1+ 28) vs. Random-effects model N 190 for cach trial
(GEFn =k « 1082 —kl
EpA| L = I “ho E L 1983 - - The size of the black square
« AYst=0 A8 E 2052 0|2 d(heterogeneity) 2 B 44 o reflects the weieh of qh wial
+ Subgroup analysis (57| £t £A]) AlA| . o T etlects the weight of each tria
* meta-regression method (0| Et3| ) ALE o o35 - The diamond represents the
. ZABLEXZEO| EFEHE (validity) T} oo 1 combined OR and 95% CI, showing
+ Publication bias & 7}, study quality (risk of bias) H7} 22% a reduction in the odds of
+ Sensitivity analysis (2I1ZE 24) 4| Combined odds rtia death
o o7 10
Fevours p ovkade Favours control
50 51
icti i Effects of vitamin E on stroke subtypes: meta-analysis of i i
Statistical analysis A. Data synthesis (pooling)
§ X 3 § Data synthesis and analysis
Effect of Blood Pressure Lowering fn Early Ischemlc Stroke  vyihin each study, we calculated the risk ratio as a . .
ke - measure for the relative risk and 95% confidence inter- A. Non-quantitative synthesis
Statistical Analysis val for total stroke, ischaemic stroke, and haemorrha-
Statistical Analys's gic stroke based on the reported eventsin the treatment e Tabulation and/or
The primary outcome was unfavorable outcome at 3 months or at and placebo ¢
trial end point, defined as dependency or death (modified Rankin 1 PReeDO BrOUPS. " s o P
TR TS e W ith if mesured, The key secondary out- We used a fixed effects model (Mantel Haenszel * Graphical display of characteristics and results of individual
come was recurrent vascular events at 3 months or at trial end point. method) and random effects model (Der tudi
Additional outcomes of interest were disability or death (modified and Laird method) (o investigate the effect of vitamin studies
Rankin Scale, 2-6). death from any cause, and reeurrent stroke at 3or —E, on stroke across the trialsand caleulated pooled rela
6 months. We also looked at death or dependency, death or disabillty. e rigks and 95% confidence intervals. We per . L. .
all-cause mortality, and serious adverse events at 2 weeks or 1 month, " - .
e oo e, Tormed the Q et for heterogeneiy” and sbo B. Quantitative synthesis if appropriate
Aandor. effest estimate based o (RS Haensel meod vss calculated the I statistc * We used meta-regression i
compute when 22 studies provided sulcint data to evaluate to which extent heterogeneity between e Calculation of summary results
come. Statistical heterogeneity was assessed using study resultsis related to blinding strategy (open label . :
. Study-level estimates were considered heterogeneous if either v double blind), morbidity status of participants (pri ® Pooled estimate andits C.I.
test was significant at the P=0.10 level or the I statistic was iy % secondary: tion), and vitamin E dos L . T
>50%. Publiation bias vias asscssed by visual cxaminaion of ln- (2900 auufday 5 2000, merday: <200 mday o * By a statistical analysis of variation in study results
nel plots. The Cochrane Collaboration’s Review Manager Software s i el g
Package (RevMen 5.2) was used for this meta-analysis.
vidual studies on the overall homogeneily (est
statistic.”* We formally tested for[small study ef[eLla
{such as publication bias) by using Farbord’s
We considered a two tailed P value <0.(
cant. All analyses were performed with Stata
[Stata, College Station, Texas, USA). Since we used
only previously published data, we did not need
approval of an ethics committee. 52 53
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Non-quantitative synthesis

» An example (laparoscopy vs. open surgery)

Table 1 Charster

M follow-up
(months)

LS(n) OS (1) AICCstige LS

125 1088 NR @ 70 m

ey, AJCC Amerias Join Commites o Ca

+» Another example
r JCN  Journal of Clinical Nursing -

ot
xvies Clinical Nursing

A qualitative meta-synthesis of adult children of parents with a mental
illness

Gillian Murphy, Kath Peters, Debra Jackson and Lesley Wilkes

Quantitative synthesis

+ Calculation of summary results

« An weighted average using, usually, an inverse of SE
(standard error, X5 2 X}) as a weight

— SD SE SD.
SE(X): D U/SE T as SI

VR 1/SET as n 1

« Statistical models
* Fixed-effects model
+ Random-effects model
« Bayesian model, etc.

111
ex) SE(InOR) = V‘7+ E* 24 =
a ¢

+ DE}EAM ZADE extrapolated} DA} 8F= population & I
« Effecto] E40j| i3t assumptionsi| 2t LEE = 2HE

Fixed-effects model (1M & 1} 2 &)

£ studyS2 5ot M|zt
(same treatment effect)S 7}X| 2 9}
o, 02ts 932 40tE 7t variationo] [ °
HEE = 0|7 B BEFE HE
(sampling variation, random error) [If
=0|2tn 74y
Agt: 715 Y7 (weighted average)
©
+ Sample size (Not recommended)
* Inverse variance of effect size

© (RtFE A8 E =) U
+ Continuous outcome variable
* Inverse-variance weighted (IV\W)
method

Random error

Result (ex.: RR)

« Binary outcome variable

+ Inverse-variance weighted (IVW) Common true effect
method

+ Mantel-Haenszel (MH) method

+ Peto method ¥~ N6, s}) k

E(y)=0, Var(y)=s;

i=

Comparisons of FE methods

* MH method is preferable

« Pooling® study 4== %X| 2t within-study sample size= 22

oX

=3
c=)

+ IVW method is preferable

« Pooling® study 4== ZtX| 2t within-study sample size7} 2 2%

+ Peto’s method is under strong criticism
« May produce seriously biased OR and SE
o EQ5| T ECHO| 47} severely imbalance &0 Q12 Tf
« Possibly biased when the estimated OR is far from 1

» Trial arm L{0j| zero events7} Q= AR
« For MH, a study with zero total events is completely excluded
« 12{L} a continuity correction (add .5 to each cel)S AI2E =& AUS
« Peto method outperforms MH or IVW
o 2x2tablesQ| 8L} O| A 2Q| cellS0|| A event =7} 22 Off

+ Important to report precisely what methods we used

Random-effects model

© 2 ATS2 (AN (O, Hie @)
S10]| O HA% QI X{2| & 1} (average o
treatment effect) E SHO 2 ZOH o
L o XiC| Eaod oxtolz i b ] O
;E = l_l. LH g? = ETE{ 3 Tli Between study variation
TEE._l g i S O

variationO| 2  Within study variation

(randomerror) N i Pfi °
study variation) 2t H&20{ A& 7H9|
B = (between-study variation)O| &H7H| o
LIEHY| IR 22 7t ~
. = OIQAIS 7h0| HIE QOIS ATH Trial specific effect i
oR O Ay /!
© (RF A E ) W
« Continuous / Binary outcome variables
+ “DerSimonian-Laired method”

o
o

True mean effect

$i 0~ N7y i=lek
E(3)=6,, Var(y16)=s]
6, ~ N6, 1%)

Methods of random-effects model

« Methods

* Weighted least squares (WLS) method
« DerSimonian and Laird, Controlled Clin Trials 1986;7:177-188
« Called “DerSimonian-Laired (D-L) method”

« Unweighted least squares (UWLS)

* Maximum likelihood (ML)

* Restricted maximum likelihood (REML)

» Bayesian method

+ Comparison
» D-LQ} REMLE gtAl MLE L} k7t 2 between-study variation
estimateE 3
+ UWLSE D-L, ML, REMLI} Ct2 ZA1tE /&2
» ComparabilityL} simplicity S€ 1 a2{g I 8o Z D-L
method AFE =M

68
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Fixed or Random?

* RE meta-analysis

No clear heterogeneity

Review: Euly eofthpaictin
Camparisn: 01 Bytheopoitin vs placebo of 1o ratioet
uscome: 00 Fetinopathy of pemtuty (stoge s 3)

) . oy Tt ot Rt i () Wi et i el
+ Identical to FE meta-analysis e
e 208 w2 oo s s
» When there is no clear heterogeneity i 04 o a1 . U mr
ro—- wnr P - w3 ampom s
« Similar to FE meta-analysis but with wider C.I. oz i i bl o ieiesa
+ When there is some heterogeneity Romapoizion 2015 s - ns 22(10.407)
+ RE model considers (allows) more variation between studies Tmson @ 8 17118251
To g
« Different from FE meta-analysis R W
+ When a bias introduced in the SR (ex., publication bias) - bl Fregpd— i)
* RE model gives relatively more weight to smaller studies :“‘*t;“‘“ :fl.. ;:::‘ 1“:
Ols 20014 nar 1485 = 00
aisnie 0 P —— e
Romagneli 2000 20115 w15 - e 222(100.407]
e S
60 61
Some heterogeneity Large heterogeneity
S tevrtons for g st s i st Estimates with 95% confidence intervals
& Anatomica graded: not 1ce Study
sty Eamisusin o et e s e ik i oion
- e omiomam pasrilisaed —o—
s v o s n w1 oskpoakam) i ——— IV magnesium for
pe i v o —+— acute I (mortay)
Shein 1090 e 022 —— 3 0.20 [0.10.0.41 ) ,
. O Bersrat g
: e —r
] 0 T [ 00 Golf R
s st ety Thogersen Pl
Sty et i Pt cas v i Rariom) gt St Rk ator) Shechter 1995 —_—
- [ s
Jenkins 1080 Bl | | s 0541044008 ] MAGIC
o Tn e Fird efec 101097107
Steln 1960 740 —_ " 200000411 Random effects 0.76 (0_52,0 92)
Telt o sve e 4 001 01 1 1 Riskratio
T -
¢ Why? Bias?
62 63
Pooling0] #$t Summary B. Heterogeneity
+ When we use random-effects model? + Study 7t A1} X}0|: statistical heterogeneity
« Random-effects model » &, individual estimates of treatment effect will vary by chance
- BH=
» Between study heterogeneity 178} 3 A{ studyE-2 combiningd| A
Lo 4 genelty X3at2A VEE gat « VariationO| by chance alone0j 2|3} 7|CH £|= AHO| £Ct & 27t
=°E « An excessive variation other than that by chance alone is
« Study= 7t0f unexplainable heterogeneity7} ZX||tCt= 2 A called
o
7t Ag « “Statistical heterogeneity”, or simply “heterogeneity”
« H|Z test of heterogeneity Z 1= non-significant S} X|2t, study
= itVSICHS 7FM S & A ol . .
=0| true homogeneitydtCh= 78S & == GlS I + Statistical heterogeneity| 0|2
*» Because the heterogeneity test lacks power (i.e., studies may be « Clinically and methodologically heterogeneous 57| I{f 2
regarded as homogeneous when in fact there is a degree of
heterogeneity)
64 65
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A variety of varieties

+ Clinical heterogeneity
« Clinical differences in the studies to do with the participants,
interventions and outcomes

« Study location and setting
* Age, sex, diagnosis, and disease severity of participants
* Intervention received
« Dose and intensity of the intervention
« Definitions of outcomes

* Methodological heterogeneity
« Differences between how the studies were executed
+ Design: Parallel design or cross-over design
« Execution: Randomization by cluster, by individual
+ Study quality: (ex., allocation concealment, blinding etc.)
* Analysis: (Ex., ITT analysis / FAS analysis / PP analysis)

* The distinction between them
+ Not always clear-cut

Identifying statistical heterogeneity

» Three main WaYS$ (other sophisticated statistical methods available)
« Graphical way
« Avisual check of a forest plot
« To see how well the Cl overlap
« If CI's do not overlap, should suspect heterogeneity

» By performing a statistical tests
+ Heterogeneity y2-test (Cochran's Q-test)
* Low power with few studies
+ Guided to use p<0.1
+ Too much power with lots of studies
« Detect significant heterogeneity even if it is clinically trivial
+ Not answered for “how much heterogeneity is there?”

+ Astatistical measure
« Higgins 12-statistic (Higgin's H-test)

+ Answers an amount of heterogeneity

66 67
Homogeneous or heterogeneous? Examples for heterogeneity
year) Rel sl % Waigh .
Tial e ikl « Homogeneous set of trials Moderately heterogeneous
sate 1967) o 2
Mﬁ{lﬁiﬁiﬁggé é E§ (a) Albumin (b) Chemotherapy
PIRCT ) it o Estimates with 95% confidence intervals Estimates with 95% conlidence intervals
e o) a2 8 Study Study
Wilcax: Atenolol 11960) g 14 1
G e = 4 2
EES 12 : 2 '
Nowegiar kogwre 1361 LI H
ey i : :
: b2 H 3
i H
s —
o .
i : n
4 i ’
: :
i) H s
a3) 45 ;; 0
Overal (38% C) = 7470 086) b} 1
T T ] —_—
0102 05 1 2 5 10 001 0.1 0w el 1 10
F{e:l;ve risk Risk ratio Hazard ratio
EICH Albumin bewer = Canrol better Chemohenupy beter — ~— Control bt
- Total mortality from trials of beta-blockers in secondary prevention after Ml I’=0 12=20
- Trial clusters between a RR of 0.5 and 1.0 with widely overlapping CI's - Higgins and Thompson, Stat. Med. 2002:21:1539-1558
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Examples for heterogeneity Identifying heterogeneity
* Heterogeneous set Outlying trial Extreme heterogeneity 1. Cochran’s Q-test (0124 EM 01 2 EIt)
(e Selerotherapy () CDP-choline ’ o — 6, = the underlying true treatment effects
Estimates with 95% confidence intenvals  Estimates with 95% sonfidence imervals Estimates with 95% confidence ntevals H,:0,=0,=--=0, (ie. true treatment effects are homogeneous )
Study Study Srdy
! =E ’ s QA x
; r . ! —— Q=2 w1 >
i — 2 - P i= 1
s g . = | « Limitation
8 e 3 |
! o 4 4 « Low statistical power (in general)
i -1 3 —a—
:j = 5 « &M= heterogeneity )t Z Motz S 0AST Qe LBHO FO4-F (0:
“ = s 0.05) 5l Al ROIHAl 242 21tS Al &
16 —+
i et 7 A0 % 5 « High rejection probability (in special)
I —_— , Mean difference {seconds)
o0l o1 1 10 100 -l 0 1 2 3 Gammnanal " Sliding hip screw + 2 studyS 2| sample sizeJt JCHRT, Jf & effect size AS 0l A2 THEX] &2
0ds ratio Bl sasitasicn LU= Hyo12t b
oyt — Cotb | CE COPhaine beter - Diffiutt implication
I'=18 I’=386 12-98 + Publication bias =2 design flawJt & 22, A& 22H0| afA A S
Figure 1. Confidence interval plots for four example data sets: () 24 trials of albumin versus placebo + HEF2 S 22 a=01 AISS &, OtLIH diagnostic tool only
[S]; (&) 11 trials of adjuvant chemotherapy [7]; (¢) 19 trials of sclerotherapy versus control [8]; (d) 7
trials of CDP-choline versus control [9]; (e) 3 trials of gamma nail versus sliding hip screws [10]. n
70 20156 CHeklAfste| M34xt stalis] - Z9= -
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Identifying heterogeneity

2. Higgin’s I? (heterogeneity & 01 = EOt)

Ps -4 x100(%)
Qo
« The proportion of total variation across studies due to
heterogeneity rather than chance
« Rough guide to levels of heterogeneity
* Higgins, et al. BMJ. 2003;327:557-560
o 2= 25% (low) / 2= 50% (medium) / 2= 75% (high)
+ Cochrane handbook ver. 5.0.1
+ 0-40% (not important)
» 30-60% (moderate)*
+ 50-90% (substantial)*
* 75-100% (considerable)
* The importance of the observed value of I depends on

Magnitude and direction of effects
+  Strength of evidence for heterogeneity

Evaluation of Between Study Heterogeneity
- A fundamental issue in meta analysis -

« Estimates of effect size for each of trials
» Heterogeneity may exist
1. When the results of trials are in different directions, or
2. When they are same direction but the size differs
« Need to investigate potential sources of heterogeneity
«  Animportant component of carrying out a meta-analysis

«  Clinical and/or methodological heterogeneity across the
studies is likely to lead to some degree of statistical
heterogeneity

«  Graphical methods
L"abbe plot, Galbraith plot
«  Often used statistical strategies other than graphs
«  Subgroup analysis (7t 241)
. Meta-regression analysis (Of| E} S| £ A1)

(1) L'Abbe’s plot

o Plot Treatment group ris/v.(: djbj VS. Control group rz:k[: ujdj
« An example: Total mortality data from 34 RCTs
+ The effect of cholesterol lowering interventions

Event rate group 1

Intervention effectiveness=
}X}E 9| underlying risk 2}
0| Y= £ > meta-reg.

&1 event rate = mortality

(2) Galbraith’s plot (Radial plot)

« Plot Effect size 1 iaht - drug vs. diet trials
ot —g— Vs g (= eight) PifHiEy VA, SRy PrEVRBHoH
e
b/selb) Fitted valugs

brse(b)

505476
Heterogeneity 0| Q%2 20|
O] X = study £ identify

T T T
0 18 0667
1fseib)

(3) Subgroup analysis

« A stratified analysis
« Separate meta-analyses of different subsets of the studies

« Suspect, in advance, that certain features may alter the
effect of an intervention

« Participants
» Ex) severity of condition

« Interventions
* Ex) intensity, dose, duration, type of intervention

« Outcomes
* Ex) timing of follow-up

Subgroup analysis: Participants
- low dependency vs. high dependency smokers -

Review: Nicotioe replacement therapy for smoking cessation
Comparison: 02 Effect of 4 my vs 2 mg Nicotine Gum
Outcome: 01 Smoking Cessition

Study Control 0dds Ratio (Fised) Weight  0dds Ratio (Fixed)
am N 05% ¢l %) estcl
01 Low Dependency Smokers
2 o7 ey —— n3 093 (0.4, 198)
Hughes 1900 & o0 _— 07 054[0.14.208)
Komizer 1087 an7 8 — 8. 025 [0.04, 1.47 )
Subtotal 5% CI) » s g a0 070(038,130)
Total events 0 (C:
y chisquares | 98 df<2 ps0.37 ' 50.0%
Test for ctz=1.13 p=0.3
02 High dependency smokers
Garvey 2000 24110 18115 —— 241 141 [0.72.270)
Hemera 1005 3087 1381 —8—— g 2I5[131577)
Komitzer (087 24m3 108 — 108 244[103,445)
Tonnesen 1088 x4 am ——4 580(150,21.11]

Subtotal (95% CI) 03 5 - 80 220(150,3.25)
Total events: 90 (), 51 (Control)

Test for heterogenit

Test for overall effec

-> 1000 150 [1.15,2.19)

o1 02

[
Favours control

2 510
Favours tretment

71
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Subgroup analysis: Intervention
- extract formulation of St. John's wort vs. placebo -
P ——

Hypacum monspreparons v placebo A Dichstmous measares
Oacama: 01 Raspandar

Subgroup analysis: Outcome
- Antibiotics to reduce pain: 24 hours vs. 2-7 days -

Comparison 01 Actbietio versus Placeto
Oucome: 01 Pain

nay [ . .
] L] "o L ] Study Treatment Cortral Peto Odds Ratio Weght  Peto Odds Rasio
etrat 1 N niN N 5LCl (3] 51 cl
- —
e o . B S Burke 1091 s w17 — M4 0% [058.184]
i S e s 200 Thalin 1085 591150 97158 —— “z 090 (0862,158)
Sohri 1893 w2 s ——e 15 omzmem] vanBuchem 10812 1004 1440 —— 105 101 (030,257 ]
Som——r »0. . - B IM1Ne] wanBachem 19810 17746 10436 ——— 109 141 (056,356 )
e v 88 5 9 180 - W aslEnal Subtotal (35% CD) 1166 1981381 - 1000 103(076,130)
Test for overst effect=7 52 50 80001 Test for heterogenety chi-square=0 52 df<3 p=0.9128
Test for overall affect=0 17 p=0. 3
——
¥ i 1 w o
i Wik b B s Sopaban 1981 wer e R 03 ompszn
Gkinkd oo S g 4 i Burke 1091 20111 204114 e 141 085[034,122)
Wane 1995 ) w8 . n 228[101.512] Damoiseaux 2000 o7 80123 —— 198 0.55[0.32,094)
. e sorm = u o 104 m s ikl ' — 85 tee(emzar)
:: ::mmf::’l"‘m“"'”’” Kaleida 1991 197488 384402 o= 107 050([0.29.035)
st s Mygind 1991 16012 20077 - 114 045([022,090]
Hoffmana 1979 9% am — @ e Thalin 1995 181158 2650158 e 128 057(029,1.00]
Konig 1093 20055 s T 134 08404 196] wanBuchem 19812 0ra 0438 — 48 043 [0.04,127)
e bl wa i - b L] wanBuchem 1981b 1074 1438 —— 57 057 (021, 156)
o o ety 48 ke — L L Subtotal 985 C e 2 - 00 087 (045,023)
Tast for overal effect=3.27 p=0.001 Test for heterogenety chi-squane=3 42 ¢1=6 p=0.9056
Test for overall effect=-4.61 p<0.00001
— s i - w0 smiss
ety s S 5 a6
o e o — ; —
1 7 W ot beer  placebo b
faveurs placebs  faveurs hypericum 78 79
Subgroup analyses: Test for differences (4) Meta-regression analysis
Treatment Control Odds Ratio Odds Ratio H 1 H
Studyor Subgroup _Lvents Total Events Total Weight I, Fixed, 95% €1 W, Fixed, 95% C1 *« Usea WEIthed linear regression
1.1.1 Ransormisation by organisation . . . . .
G 41 138% 0981090,1.30] —— « Just as in meta-analysis, the studies are different sizes, and
dow Yo7 10 - : : ;
3o i — should have different influences on the analysis
B.3% 286174473 —
a7 22801785 0] - bi
293 1363 420% 1360112, 164] - ig study  small study
SMD SMD
Testior cverall e . - (]
1.1.2 Indhidual randormis ation e
Boyle 2004 44 109 28 M2 48% 203(1.12,380] = L] ° L]
Cigrang 2002 7 a 929 0F% 253(059,1090] " — [
Seversen 2006 118 393 60 128%  240[169,341] - T . (] | Y
Beversen 2007a 63 935 62 knat L] L]
Seversen 2007h 159 1260 - . .
e 1935 2 2es
Stotts 2003 o N
Sublotal (95 1 . | -
i .
Testfor cverall » &
Total (5% ) 563 4071 100.0% N g T T T T [ B . . . .
Heterogerei 0.0002). F=68% 2 4 6 8 10 12
Testforeral ef L S S— " 4 6 8 10 12
Testfor subgroup Follow-up Follow-up
.
* Heterogeneity explained by differences between subgroups Two types
Quuy =0y = (Qu+..+ Q,), df=m-1 « Fixed-effects meta-regression / random-effects meta-regression
80 81
Proportion of heterogeneity explained by the An example
use of meta-reg ression
C « BCG vaccine for the prevention of TB?
. ! "
ompare 5 « Non-vaccinated groupdt H| @3t 13 RCTES SR
. H_e}]erogenelty variance from random-effects meta-analysis (7)) « (log) Relative Risk (RR) is used
wit 5 + 1-RRE A3} vaccine®| protective effect2 =3 | Ats}7| 9|3}
+ Heterogeneity variance from random-effects meta-regression (7;)
- . ; Trial (Latituce) i
+ Allows more variation between studies due to covariates (slopes) Gl Risk ratio (6% Cl)
Madanzpalie (13) 080 (052 to 125)
Madras (13) 101 {089 to 114)
n n & ¥ . PuertoRico  (18) - 0.71{0-57 to 0-89)
* % reduction in true variance by using covariate(s) it oy —— 020008 10 056)
. . . 2 2 South Africa  (27) 063(0-39 to 1-00)
* Proportion of variance explained o7 ceorgis (33 ! 1.5 037 to 653)
’] OO% X fa b Georgie 33) B 098 (0-58 10 1-66)
_[_2 Chicage “2) 025 (0:07 to 0-82)
a Chicago “2) e 025 (-15 1o 0-43)
. . i . Northern USA (52) [ ] 045 (0-39 lo 0-54)
« Analogous to the coefficient of determination (R2) used in Nt (32 - H101 o 1)
. . (53) 0-24 (D-18 to 0:31)
primary studies Within Canada (55) 0:20 (009 to 0-49)
Sl;g/veﬁ Batween-studies (1) 92% L B
| | o1 1 10 .
L e Fo92.1%
[ I | Figure 2.3 Forest plot of trials of BCG vaccine to prevent tuberculosis. Trials
Unexpiained Explained by lattude (7°) 79% are ordered according to the latitude of the study location, expressed as degrees
2 from the equator. No meta-analysis is shown. Adapated from Colditz et al.”
82 i 83
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An example: The vaccine trial An example: The vaccine trial

+ Random-effects model + Dependence of BCG vaccine efficacy on study latitude
. metan vaccine_dz vaccine_ndz novaccine_dz novaccine_ndz. rr randomi - netareq Logee centered, usuar(uanloge
Study | [95% Conf. Intervall Weight JHeta-anal ysi:
.134302 | 5.03686 6 2 °
6.34761 2 -
4.41241 T - )
9.71734 P
8.87527 0292255 0067387 v
10.1207 7183326 1013561 o
6.00822 Ll Q
10.2159 A
. 8.74833 log(RR) =-0.7183-0.0292x1,,,,
.149421 . 8.36824 °
572514 9.94717 =-0.7183-0.0292 x (/ - 33.4615) o)
373689 6. . ) °
SRA%Y 1 8 RR, =eM =0.97 [0.96, 0.99] 10 20 30 40 50 60
Latitude
=0.0835
Heterogeneity chi- 152.27 dd.f. 2 p onn
Estimate of betueen>rtudy variance Tau-squared = 0.3088 . . . " 0.3088 - 0.0635
Test of RR=1 : == 3.99 p = 0.000 %variance explained by a distance from the latitude = Wﬂoo—w 4%
RE model AR 20|  some amount of heterogeneity7} 017 8| Zxf: 7; =0.3088 12{Lt wide CIZ £ [} OFX! some unexplained heterogeneity ZXj
84 85
Another example: Trial year and stroke recurrent rate Another example: Blood vit. D status vs. MS
Declining Stroke and Vascular Event Recurrence Rates in Blood Vitamin D Status and Metabolic Syndrome in We performed a 2-stage random-cffects dosc-risk meta-anal-
Secondary Prevention Trials Over the Past 50 Years and the General Adult Population: A Dose-Response ysis to examine a nonlinear dose-response relationship between
Consequences for Current Trial Design Meta-Analysis 6 ot S-S5 blood 25(OH)D levels and metabolic syndrome. After modeling

the 25(OH)D levels using rest

Keun-Sik Hong. MD: Sharon Yegiaian, MD: Meng Lee, MD: Juneyoung Lee, PhD: Jeffrey L. Saver, MD

26), weE R e T e T
iate maximum likelihood method to estimate a summary non-
lincar dose-response relationship, while taking random effects
1. A P valu for nonlincarity was calculated by
null hypothesis that the cocffici
equal to 0, We also performeda lincar regression model with
weights, based on the inverse of variances (28).

Y =-0.0996 X + 202.9913
SE(p)=0.0280, p=0.001

Statistical Analyses
This was a study-level rather than an individual, patient-level -
systematic review, and study was treated as a unit. Trends over
time of annual event rates and the association of individual clinical
characteristics with annual event rates were an d by resricied
maximum likelihood fitting of univariable mixed meta-

Stata Graph - Graph -

gression models for reported event rates. In these models. the Pl ER Ohed Gapn Todk Hep
effects of predictors were considered as fixed, studics varied addi- 5 i G2 Bk [ .
tionally by lly distributed random effects, and event rales were & © ~_ . Groph ax

weighted i to their estimated variances assuming that the
numbers of events followed Poisson distributions.” For multivariable
random-effects met: ression analyses to explore the influence of
ch: in clinical ch teri on the secular trends of annual
recurrent stroke rates, we selected variables (1) that were associated

SeumytaminD leve (maler)
20 30 4 50 80 70 80 50 100 110 120 130 40 150

Annual racurrent stroke rate (%year)
o
o

1960 1970 1960
“Trial star (rear)

hY
liﬁ @%é

. BT

Figure. Trencs over time of the even! rates of recurrent stroks, latel stroke, and major vascular events. The size of each circle on the
Graph ncicates e w=ight of each trial, which was derved by the versa of variance of the event rate of each il SEf) Indicates
standerd =rror of B-cosficient; CV, cardiovascular.

Heterogeneity 0ff #$t summary C. Potential biases in MA
. HeteErogeneny is mevﬂgble B « Publication bias
« Extent of heterogeneity can be difficult o o
« Pooling heterogeneous studies: long debate + Publication depends on the nature and direction of the results
+ Furberg & Morgan(1987) » Time-lag bias
« “combining apples and oranges and the occasional lemon” « More likely to be published rapidly
* Study results variation0| 0t W7HX| Aekst= 70| B2 + Multiple publication bias (duplication bias)
. @i.:s._* 7to|E2tol2 91%} ) o « Sig. trial / SIT: more likely to be published more than once
o S5 Z=H| 9| context0f i3 O|3H + A Ta{0f E{QICH . )
HeteorHogene||ty| 0021: OﬂLH;es:ZirategﬁJ o 40" B » Citation bias
¢ = ol = s . e iole - : P
- AL 0| TN B HE, 2ol £ Akt 7|8 Positive tnlals : more likely to be cited by others
. %oolmgo cllmcgllmethodolo?lcal hetero enelt 7} combine 0| 75‘% ge L Language bias
., EEO?:IL itr: 2(; oo F u‘;o"“‘lil—; IE%HR - Positive trials : more likely to be published in English
. E SO E &S| ALCHSE Qf0 738t o0 o] =X§? 3 5
=R e il il =20 &0 T pe
- @7 ZUEE T 20| HE HAHA AASD Outcome reporting bias
15 3 o + Selective reporting of some outcomes
+ HB3L7| 2 S0 FE modelt RE model & 0] = A2 AR A ) ' porting of s :
QIx], |2 & o™ 721%% B ZA0IX] AMefo}. » Biased inclusion criteria for the review
+ A3 0|5 elilAfE M Tt 2o subjectivity 7t E 28 =510 GICH
+ 2% A2 heterogeneity2| #1018 EHHSIACH= XhA!
88 89
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Publication bias (&It H &k, &0}

+ Unbiased® ZZ0] = &7
o S5 Ol ZH|0f BHSHCHE 20| primary study S 0| ZHe|0f
Of

P EAFoZ RO ANIES Kol YRS
« More likely to be submitted, published, published more rapidly
« Leads to a preponderance of false-positive results than false-
neg.
* Published bias

« Combining only the identified published studies uncritically
leads to an incorrect, over-optimistic conclusion

Suspected publication bias

FAVORS DRUG FAVORS CONTROL

Totals
Studies Patients
Kuban etal abakiing
Severe —————————— | 280
Combined
Severe He— 7 413
Kuban etal
Total ——d I 280
Combined
Total  Fe4 T 413

0 I 2 3 4 5
0DDS RATIOS & CONFIDENCE INTERVALS

Comparison of meta-analysis of 7 small RCTs of phenobarbital in the treatment of neonatal intra-
cranial hemorrhage with one large co-operative study (3 institutions). Endpoints are total infants with
hemorrhage and totals with severe hemorrhage (Grades III-IV) only.  Stat Med 6(3): 321, 1987,

Meta-analyzed studies are small

Sample size L=
precision® 5%

Publication bias £l &t

1. The funnel plot / Contour-enhanced funnel plot

2. Rank correlation test (Begg and Mazumdar, 1994) - lack of power
3. Linear regression test (Egger et al., 1997) — lack of power

4. Harbord test (Harbord et al., 2006)

5. Rosenbaum’s fail-safe N (The file drawer problem)

6. The trim-and-fill method, selection model, etc.

(1) Funnel plot (22| 22l): Skewed if (publication) bias presents

w04 M| + publihed
. © unputlished

11 SEog rsk ratio)

slee eatee o
T2 s 1 2 M 005 01 0s 1 3
odds ratio

Risk ratio
effects size (logarithmic scale)

Asymmetric funnel plot

§ 0] i
5] ! Subgroup 1?
B
T
°
c
1
o Larger studies
Small, biased
studies?
21 npublished negative
studies?
Suligroup 2
< 1
3 T T T T T 1
0.1 0.3 06 1 3 10

Odds ratio

Asymmetry? Small study effects!

« Publication bias detection: funnel ploto| $tA|H
« Useful J12{Lt CtFSH sizesE 74RI L9 studyS0| =R

« Informal method

+ [EtA] S L3t plotO]] CHSY AZFOMCHSHA 0| CHE 5= U
+ C}2 0lo 2 Ql3|| skewed &l plot0] AO|E & Qe

« Selection bias (biased inclusion criteria)

+ Study quality 7} study size0f| [}2} CIE A
* Intervention Zt= Q| X}0|

* Underlying risk X}0|

+ Small study@| poor design

* Inadequate analysis

*» True heterogeneity

(2) Contour-enhanced funnel plots

a a
o 6

B
Procision (s}

In(0R)

May not be due to publication bias
based on statistical significance

Publication bias is suspected
based on statistical significance

74
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D. Sensitivity analysis (21Z = 2

~—

7L EMo| AR SR S0 ZE AN HY
A0tLt robust $HX| &
o
=
Z

b
S "ARk7E A HSLE(R|

- UgE 2 O T BHER 5T o
G HEREA 2Dt lZ‘I MaEgE E e UAS A
« Oxman (1996):
* Review A7} reviewE 8t D0 A &3l key decision S0|Lt
assumption S0f| T YOt robust $HX| S HASI= A
* Reviewer= 2 X7t & AXI7P D A0 FeHS 0|E 5 Uz key
decision S 1t assumption S identify 3| 3=0{0f

Sensitivity analysiso| 2
* OIEREA Zat7t
 Robust to the choice of the statistical methods?
Robust to the exclusion of trials of lesser quality (higher risk of bias)?
Robust to the exclusion of trials terminated early?
Distorted findings by publication bias?

An example

MA: sodium fluoride (NaF) vs.h sodium monoflouorophos-phate (SMFP)
In terms of differences from baseline in DMFS
Using fixed-effects model

Heta-analysis
iy ommied

cec eficts estimates (irear form)

96 74
+ Cumulative meta-analysis (by pub. year / baseline risk) « Effect of homeopathy vs. placebo effect
Linde, et al., Lancet 1997:350;834-843
n 0dds ratio (95% CI)
Al studies. 89 2.45(208, 2.93) s
Sensitivity analyses
High-quality studies 26 166(1-33,2:08) el
Adequate conceslment 34 193(151, 247) -
Deubleblinding stated 81 2.17(1.83, 257) <
Adequate follow-up 286 318(214,473)
MEDLINEdIsted stucles 3 1.70(1:31, 2.20)
Predefined main cutcome: 21 1.70(1-31, 2.20) <
Cormeoted for publication blas 86 176 (1.03, 340) 0
Worslcase scenaic 5 197(1.04.375) O
Subgroup analyses
High-poencies only 31 2.66(1.83,387)
High/medium potencies 51 2.77(209, 3.87)
Classical homoecpathy 13 291(1.67,53N —0—
Clinical homoeopathy 49 2:00(1.60, 251) C
Isopathy 7 504(224,11:32) —0—
Cemplex homoeopat fy 20 1.94(212, 2:08) ——
I
0-1 1 10
Qdds ratio
The trial in 1975 Table 3: Pooled odds ratios and 95% CI (random-effects model)
98 99
Effects of vitamin E on stroke subtypes: meta-analysis of
Effect of Blood Pressure Lowering in Early Ischemic Stroke H . X
Meta-analysis B i Meta-analysis  randomised controlled trals B 20103415702
o S5t ) 1000 treated pecp]eof() 6fewer total strokes, 0.8 more
of T .
: ; - %o In ofher words, {58
Pooling the results from 12 trials with the random-effects by R hm:mmrhagxc mol\c occuss; whes one
model showed that blood pressure lowering in early isch- 5 for every 4
emic stroke did not affect the risk of death or dependency at B WACS 200 treated. NNH = 1ARI = (1/0.8)*1000 = 1250
3 months or at trial end point (relative risk, 1.04; 95% confi- ° s 120 NNT = 1/ARR = (1/2.1)*1000 = 476
dence interval, 0.96-1.13; P=0.35). There was significant het- Pocted resuits N todtpons .
! ). 1he 8 | I ~ Tl Vomia Mo Rt Mo Mok
erogeneity among studies (P=51%: P for heterogeneity=0.02; a3 L - " Blins O5x0)
Fi, 2). The funnel plots showed no major asymmetry i o5 1 2 70270
aur ” / ! o st et "
(Figure 3). iy = 3 et incates
Fugmea ‘The funnel plot of includied trials. AR indicates relative . o 7
7 3 Realve ks of he efec o vtamin  on baemonhagic siroke fo ndvadial rils nd i
for the pooted ppulaton
ctive Control Risk Ratio Lo
:nn,‘ﬁmmmmp Swms r, s M R ‘w 81 Sensitivity analyses :vveu;re;;\l::: ‘Gi,’ 5670 983/45733 :
g I— By visually examining Galbraith plots, wedid not iden- sl mecel |
— al results that fell outside the margins set by two ek it
— m the mean for all ed e not
For the analysis on ischaemic stroke, we siroe stioke
excluded the trial that did not specify if the analysis Fig ] Relative isks of the efect of vitamin £ on Ischasmic stroke for indivdual rals and for
was, perr‘lr]?d 1ccmd.mz to the unemmn to treat DISCUSSION the pooled population
‘This did not change the resuls (fxed effects ;¢ et analysis of randomised controlled trials of
— lel, relative risk 0.90 (0.82 to 0.99), 1‘1 02). . A
vitamin E treatment reporting on stroke outcomes
’ indicates thatthe risk of haemorrhagic stroke s signifi-
’ cantly increased by 22% whereas the risk of ischaemic
¢ strake is significantly reduced by 10%. These associa-
Figure 2. Relative risk with 9¢ dence interval (C1) estimates for death or dependency wering vs control) at tions are obscured when total stroke is evaluated as the
3 months o at trial end point among patients with ischemic stroke.
100 outcome. 101
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Step 9. Reporting

+ Points-to-consider in reporting
« Strengths and limitations of study
« Discussion of individual trials
« Potential biological mechanisms
« Implications for clinical practice
« Directions for future research

+ Guidelines for reporting meta-analyses
« QUality Of Reporting Of Meta-analyses (QUOROM guideline)

* To address standards for improving quality of reporting of meta-
analyses of RCTs

* Moher, et al. Lancet 1999;354:1896-1900
» Meta-analysis Of Observational Studies in Epidemiology
(MOOSE guideline)
« Stroup, et al. JAMA 2000;283:2008-2012
« Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA'statement)
¢ Liberati, et al. Ann Intern Med. 2009;151:W65-\W94
* Moher, et al. Ann Intern Med. 2009;151:264-269

: PRISMA 2009 Checklist

Sectionttopic # | Checkistitem

[ enty e et syt v meta s o b

ABSTRACT

Conclisons and

‘ 2

paricipans,
mplcatons of ey findings,syserale review egstaton nuriber.

INTRODUGTION

Ratonale

[

bcives

itenverions,conparsons

{ 3 { =
ouicomes, and sy design (F1COS)

WETHODS

e pp——

Tri Gl PRISMA 2009 Checklist

egstaton sl

iy ciena 6] Spedy sty
el Sl Sectionfopic # Checklistitem
rfomation sources 7] Deseie a o
acional tudes
Seah ] Presentu ec| eporting Wi stides).
b ® done, cating
Sudy ssocion 5] Sute the proces which were prespecified
15 Besmee mevs | RESULTS
fo blaring and | Sy selecion i X T Wi reasons fo exchusions &1
—— T each stage, deally Wit a o disgram
simpificaions i 18| For each sug T Sy size, ICOS,
12| Describe method PrOvide e cies.
st ‘oneat he st Fisk of bias wihn s | 19| Present data on ik of bias of each sudy and i avallale, any oufcome fevs assessament (see fem 12)
Senty e i EST B3 TTS) reseT for ath Sy, (@) SO SUmimary G or eath
‘Symhesis of st 14| Descnpe the el
(€3 Plor eachi =

Fisk of bias auoss studes_| 22 | Preser 1esuls of any assessiment o 19 of s acioss SLAACs (see o 15),

‘Adariona analysis 22| Give results of acitonal analyses, f Gone (€., semstiy or Subgroup analyses, Mea-egession (see 1o 16).
DISCUSSION
F] consider e eevance o
ey users, and )
Liniators iofbas),

=
denled research, reporing bias).

* Moher, et al. J Clin Epidemiol. 2009;62:1006-1012 Conlusins B
FUNDING
Fundng [ ot
102 —
" PRISMA 2009 Flow Diagram
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Articles found Articles found Articles found
i Search results (n-108) (0=157) (n=15¢)
L | |
]
o # of records identified through #of additional records identified .
% database searching through other sources AbStraCt review Atticles after duplicates removed (n=272)
H
E Articles excluded (n=250):
o Irrelevant outcomes or topics (n=188)
_ —- Reviews (n=28)
#of records after duplicates removed Editorials, comments, case reports (n=29)
o~ Only vitamin combinations investigated (n=5)
#
i Full review Full articles obtained (n=22)
? ‘ # of records screened }—'{ #of records excluded | e S (n=14):
— l Subgroup or additional analyses of trals already
™ included (n=8)
#of full text articles #of fulltext articles | Meta-analysis (n=1)
= assessed for eligibility excluded, with reasons Follow-up of <1 year (n=1)
= Na placebo control group (n=1)
g Used tocopheryl nicotinate, not a-tocopherol (n=2)
Not a randomised controlled trial (n=1)
— # of studies Included in
qualitative synthesis Additional article included after manually
M) searching reference lists (n=1)
3 ot Results Atticles included (n=9)
T tative synthesis
= [meta-analysis)
Fig 1] Flow chart of identifying and including trials
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Step 10. From evidence to practice Merits and limitations of SR/ MA
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« Are there direct public health or clinical applications? « ME|M An Yot 22 N5
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als suggested blood pressure lowering in early ischemic stroke « Generalizability &/ &
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In this meta-analysis of randomised trials, we found o =2t
that vitamin T increased the risk for haemorrhagic + Garbage in, garbage out
stroke by 22% and reduced the risk of ischaemic stroke . Ameta-‘analysis is only as good as the studies in it
by 10%. Using total stroke as the outcome obscures [ L h
these harms and benefts, However, given the rela T ong fﬂpplefl",‘i'th oranges = S AL o
tively small reduction in risk of ischaemic stroke and © A =2 #3500 = 3. 22{L O[S CiHE &= BiCt
the generally more severe outcome of haemorrhagic * ‘Anew bete noire’, statistical alchemy for the 21st century
stroke, indiscriminate widespread use of vitamin E + Meta-analysis / Mega-silliness / A weapon
should be cautioned against.
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An observational nature of SR/ MA
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[I}2FA] potentially subject to the same biases inherent in

observational studies

Comparison of results of RCTs with different characteristics is

not a randomized comparison and can be confounded

As in primary studies, subgroup analyses in meta-analyses
increase the likelihood of chance findings

- Data selection analysis plan0]| £t protocol T 2

- Pre-planned
« Study report0j a priori Z41+91X|, data-driven Z1+-Q1X|of Cj3t
Hatst 12 T Q (pre-planned)
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« Software info.

« http:/ivww.prw.le.ac.uk/epidemio/personal/ajs22/metafindex.html

+ Commercial
o STATA (http:/mww stata.com), SAS, S+, R
+ Comprehensive meta-analysis (http://www.meta-analysis.com)
» Metawin (http:/iwww.metawinsoft.com)
* WEasyMA (http://www.weasyma.com)

+ Freeware
« Review-Manager (RevMan v.5) (http:/www.cc-ims.net/revman)
« Sinergy (http://www.e-biometria.com/ebiometria/sinergy/sinergy.htm)
« Epi-meta (http:/iwww.cdc.gov/epo/dpram/epimeta/epimeta.htm)
» MetaDISc ver 1.4 (http://meta-disc.software.informer.com/1.4/)
* Meta, Meta-Analyst, Meta-Test

* Further topics

* Missing data
+ Types of missing data
» General principles for dealing with missing data
« Missing SD for changes

+ ITT (intention-to-treat) issues

+ Cluster randomized trials

+ Cross-over trials

» Indirect comparisons and multiple treatments meta-analysis
+ Multiplicity and the play of chance

» Bayesian and hierarchical approaches to meta-analysis

+ Handling rare events (including zero frequencies)

+ Handling relative risks across multiple categories

» Meta-analysis for Diagnostic Test Accuracy (DTA)

+ Meta-analysis with Survival data
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Ref.: Cook et al. (1997) Systematic reviews: Synthesis of best evidence for clinical decisions. Ann.Int.Med. 126:376-380.
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