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A hierarchy of evidence

. Controlled Trial

Clinical study/
Observation study

|dea, Opinions, Editorials
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Introduction: why/ what’s the importance to conduct this review
 Pulling together the evidence
 Results from individual studies are not consistent (controversial).
* Many of the results have been conflicting and have brought
confusion to the direction of further study.
 Using appropriate method and model, in order to explore and allow
for all important sources of variation.

* Reducing the random errors in assessment of intervention.



Meta-analysis

g

1. | =_d} B £ protocol

2. BEF| » iE &
(inclusion criteria)

3. #k',f i£ 1+ (exclusion

criteria)

Pos

R e
2. 1BV ASH
=>0riginal study

=

Subgroup
analysis
(N>15)

4% 33t
2P enfod 4P
THE L RS S
ERCEEA Tl &l

5L 2
“p ¥




Identification ]

[

]

Eligibility Screening

Included

# of records identified through # of additional records identified
database searching through other sources

# of records after duplicates removed

Y

# of records screened

A 4

# of full-text articles

# of records excluded

h J

# of full-text articles

Y

assessed for eligibility

Y

# of studies included in
qualitative synthesis

A 4

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

excluded, with reasons
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PRISMA 2009 Flow Diagram (From Moher D, Liberati A,
Tetzlaff J, Altman DG; PRISMA Group. Preferred reporting
items for systematic reviews and meta-analyses: the PRISMA
statement. J Clin Epidemiol 2009;62:1006-12, For more

information, visit www.prisma-statement.org).
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Identification:
 Electronic bibliographic databases:
PubMed, Google scholar, UpToDate, DynaMedScopus, Cochrane Collaboration Central,
Register of Controlled Clinical Trials, Cochrane Systematic Reviews, and
ClinicalTrials.gov
« Literature written in English(?) or available in full texts (abstracts).
« Keywords and published period

(?Disease, ?drug, ?0Outcome, comparison group, RCT, cohort ...)

12275 PICO 1248
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= P: patient, population
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= |: intervention
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= C: comparison
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http://www . kidney-international.org review

© 2008 International Society of Nephrology

Association between obesity and kidney disease:

A systematic review and meta-analysis
Y Wang', X Chen', Y Song?®, B Caballero' and L Cheskin'

'Center for Human Nutrition, Department of International Health, Bloomberg School of Public Health, Johns Hopkins University,
Baltimore, Maryland, USA and *Division of Preventive Medicine, Department of Medicine, Brigham and Women's Hospital and Harvard
Medical School Boston, Massachusetts, USA

« i®3 7 K & 2 ;. Previous reviews of the association between obesity and KD have either focused on

a single disease or have not included recent large prospective studies.

IR fenP en: This study aimed to comprehensively assess epidemiologic evidence on the relation

between obesity and KD outcomes.

c YR 1‘#: We first performed a systematic review of studies that have examined the association in

adults, and then conducted a meta-analysis based on cohort studies conducted in the general population.
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http://www.kidney-international.org review

© 2008 International Society of Nephrology

Association between obesity and kidney disease:

A systematic review and meta-analysis
Y Wang', X Chen', Y Song?®, B Caballero' and L Cheskin'

'Center for Human Nutrition, Department of International Health, Bloomberg School of Public Health, Johns Hopkins University,
Baltimore, Maryland, USA and *Division of Preventive Medicine, Department of Medicine, Brigham and Women's Hospital and Harvard
Medical School Boston, Massachusetts, USA

« Keywords : Obesity, overweight, body mass index, kidney disease, chronic kidney disease, CKD, ESRD,
Kidney stones, kidney cancer, and RCC.

 Our PICO: P=general population. I= Obesity, C=Comparison, O=all kidney disease

« This literature search was carried out independently by 2 academic investigators. Group discussion resolved

any disagreement with article selection.
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Epidemiology. 14(4):479-487, JUL 2003 g Share i Print

Lifestyle Factors, Obesity and the Risk of Chronic
Kidney Disease

Benedicte Stengel; Michelle E. Tarver-Carr; Neil R. Powe; Mark S. Eberhardt; Frederick L. Brancati

Systematic review Our PICO

P YES [ |NO
I YES[ |NO
C YES[ [NO
O YES[ |NO
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Records identified through database

Identification

[

)

Eligibility Screening

Included

searching
(m=1749)
Medline: 75
Embase: 10
Cochrane: 2

Additional records identified through
ather sources

Ongoing trial: O
Reference list: 3

(m=2]

Duplicated records remowved
{n=g0)

Records screened by title and abstrace
(=102}

Records excluded for irrelevant topics

(=93]

Full-text articles assessed for eligitkility
[n=5]

Full-rext articles excluded for reasons:
(n=a]
2 retrospective studies
1 ot focused an ACL
1 letter to editor

Studies included in the gualitative
amahyrsis
[n=5]

Studies included in the gquantitative
analysis (meta-analysis)
{n=5)

Kuo et al. BMC Musculoskeletal Disorders (2017) 18:358

DOI 10.1186/512891-017-1722-y BMC Musculoskeletal

Disorders

@ CrossMark

Tourniquet use in arthroscopic anterior
cruciate ligament reconstruction: a
systematic review and meta-analysis of
randomised controlled trials

Liang-Tseng Kuo'?, Pei-An Yu', Chi-Lung Chen', Wei-Hsiu Hsu™*" and Ching-Chi Chi***™*

PICO ##

HR2 BRI

Qualitative analysis

Assessment of risk of bias
"TEIR, TEIRE, TRIRR 2L
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mecocimane 1€ Cochrane Collaboration’s tool for assessing risk of bias in randomised trials Bes'f 2007 1 OIOIOIO O GG
COLLABORATON® - BI\1J 2011, 343 doi: https://doi.org/10.1136/bmj.d5928 (Published 18 October 2011) Bossi 2004 1@ 1@ |©|©|©®| |G
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CASP Systematic Review Checklist CASP Qualitative Checklist

CASP Randomised Controlled Trial CASP Case Control Checklist
Checklist

CAS P C H E C K L | S T S CASP Diagnostic Checklist CASP Cohort Study Checklist

http://www.casp-uk.net/casp-tools-checklists

22 Sl S

% ﬂ':' ’L PK ¥ )’ CASP Economic Evaluation Checklist | CASP Clinical Prediction Rule Checklist
» 2 3

? panPg 1l B 17



https://doi.org/10.1136/bmj.d5928
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Intention-to-treat Model (ITT & w4 F) Per-Protocol Model (PP)
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As-treat Model @ —
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# (discontinued A or B)




Definition of outcome of the meta-analysis :
« Binary Outcome:

* Non-comparative:

« Odds=(Number of patient having event)/(Number of patient not having event)
* Incidence rates= (Number of patient having event)/(Total follow-up time)

« Comparative

« (Odds ratio=(0Odds for group A)/(Odds for group B)
 Relative Risk=P(event occurs in group A )/P(event occurs in group B)
« Hazard ratio

« Continuous outcomes:
* Mean difference (MD): 4pfr & it 1 £
 Standardized mean difference (SMD). % ¢ & i* 1 &
* Others: Number needed to treat (NNT), Number needed to harm(NNH)



Data extraction
SR Plamh Y & B 2 et o R AT UF %

Standardized data extraction form:

1. First author, year of publication,

2. Study design (patient selection and concealment),

3. Sample size

4. Participant characteristics (e.g. age, gender, * fa » % ¥ %] ..etc.),

5. Use of intervention/ treatment/ exposure (= 3% ~ f&%5 ~ FF#% ~ B & and FFRF....),
6. Outcome data (subjective outcome, number of event)

KRN FEAAR S ARSE 5 {2 3 {7 subgroup analysis £t meta-regression ik

F N1 (TATRE D] ipAL 0 457 T\Jj ‘w AT e
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Heterogeneity of study: Test for presence of heterogeneity
Pend & F BB bk friF Pt LT R LR
B BRK 9T O AT - Bk

Cochrane's Q Y
Yk w;(T; — T)?~ Chi-square (k-1) T, T, T,T, ToTs T,TyT,
where k is number of studies bemg Commed, Test whether the individual effect are father
. . - f th ffect, b d
T, Is the study effect in the iI-study. 3‘5,!2?i;‘éi“pecie‘;‘)g}”l%r;ﬁcjc o

k k
T = z WiTi /2 W;
i=1 i=1

Weight(#8E): w; = 1/Variance of T;

¥ 7Q-test XA TP F]Z M4 F & s g et el B 2 4 p-value<
0.10 » 7 7 €T # 4 £ £0.05 - )




12 test :

5 Q—(K—-1) 3 B % B 1 (between-study variance)# % -
[ = [ ] X AN YRS & f 3
R & &
12 & 4 %:0%~100% > Q~ Chi-square (k-1) =gamma((k-1)/2,2)
125 <25% (4B R Fit) E@ =kl |
12 % 25%- 50% (d BE ?T”L) Q-(k-1) is unbiased estimator of 0
. Meta-analysis: Can We Mix Apples and Oranges?
12 -3 >75% (% }i -ﬂ ’?‘ﬁ'—) ’ ““i'M“‘?“"“’ 7 R
63135 fef e vpensppeas . SRS
g@}ez )\,E' ~ }f’k7 EI ‘E' ’3\' ‘}«- /J» P ”t J{
AR (R EEM) ‘J i ] meta anaIyS|s°

i3E 1 12test >50% R Tt < 0 3w A
i 5k 20 7 IRV 2 fameta-analysis o e £ 3 K L R
& |2§3:f§_fe 2+ ¢r1R F] (Subgroup analysis)

e
(7
a0
sy
Wl
2
—
YN
A
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Possible cause of heterogeneity:
e Clinical Heterogeneity
vV 7 £ A H 1 (Age dist., diagnosis, severity, in- and exclude criteria ...)
v isF & /2 Interventions (type, dose, duration,...)
v’ %t4e s Co-interventions
v 2% 3 78 Outcomes measured (type, scale, cut-off point, follow-up time)
« Methodological Heterogeneity
v 3 % # F (Different study design features )
v et & 45 a0k B (Intention-to-treat, Per-Protocol, As-treat analysis)
v B3 &% (Study quality )
v %182 £ (Random error)

23



How to deal with heterogeneity:

AR B %

© RS R TRE > R ARGAL 0T 3 Exclude criteria
d g jreniE 2 (PICO)E 45 4 7 it s

=» Analysis group of studies separately

] o

4 21 ' .

3 g : ?b—"— }%-}',«]-;}::ﬁ 7

s BB AIRARFMmET 0 r R D> &E 38 % meta-analysis 0 R #&
25 8 (12test) - systematic reviews

=>» Exclude Studies (v 4 32 d )
* RAEREwmE ST AFEPAL L 5 oo dom-effect model (RFETFTLRR
2=l Juﬁ;‘h"{t:_ (fg{.@"ﬁ fbé\ﬁ_@)° E&‘%"ﬁ#\*ﬁ%ﬁﬁﬂ%)
/ =>» Subgroup analysis and meta-regression (19
- S fiﬁ’ Bt BE 2w PR AT R R AT F 4~ BB R R
ﬁ/?;?//;l-jﬁ E )/Eﬂ ’z/%- ?;ﬁ/%i@‘/fiﬁfgﬂﬁ fg’nbznb‘ﬁ'ﬁ-i??ri)

R A B
e s =» Sensitivity analysis
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Fixed-effect model

(sampling error)

fixed-/random- effects model

Random-effect model

Random —® Random =]
*—— —
o -
Result Result °
\ e
ﬁ%% : -<—— Trial specific effect
BIERR N
R iR P B
ITrue effect | ITrue mean effect I
BREFRFLEG - BRELNE R %% BR:FRFLHER%ERT
BRI % =E F »t % (true effect) + E%”%t‘i% = "2 > % T $5¥(true mean effect)+
3 p %2 £ (within-study variability) 3 %2 £ (within-study variability)+

7 %R £ (between-study variability)

SE 5
A e B

£ 25




Combining Results from Multiple Studies

k k
_=ZWiTi /ZW
i=1

i=1

K Is number of studies being combined, T; is the study effect in the i-study.

Weight(f#2): w; = 1/Variance of T; for fixed-effect model

= 1/( Variance of T; + 12) for random-effect model

72 : between-study variability
Fixed effect model:
o FuUto F ik A+ oresult sovariability o/ o b el <o
o NEF LS F I LM
Random effect model:
o ## & & fixed-effect model -/ = #& Z E# = o
* RJAEFLIF LR



Sacks et al, 1995
Singh et al,2' 1997
Leng et al, 21998

von Schacky et al, 1999
Nilsen et al,2¢ 2001
Raitt et al,>*2005

Leaf et al, %2005
Brouwer et al,?” 2006
Svensson et al,22 2006
Tavazzi et al,*2008
Garbagnati et al,**2009
Galan et al,*' 2010
Kromhout et al,*22010
Rauch et al,**2010

Overall (12=27.1%, P=.16)

fixed effect

Forest plot Z+kW: =42 & & & i IR

STRREE—
% e Z

RR (95% CI) Weight, % SRR
0.90 (0.36-2.25) 118 A195% CI
0.71 (0.48-1.05) 5.48
1.00 (0.15-6.87) 027 o
0.28 (0.06-1.33) 0.42
117 (0.80-1.71) 582 Lot
0.40 (0.08-2.01) 039
1.01 (0.41-2.49) 121 —

0.46 (0.18-1.20) 109 e

1.05 (0.84-1.32) 1258 s N

0.93 (0.85-1.02) 27,62 ‘ Z{( B%;@ j(,; It
0.10 (0.01-1.79) 012 o gggiégi
1.06 (0.78-1.44) 8.48 —o-

1.02 (0.88-1.17) 21.07 .

1.20 (0.98-1.48) 1427 o

0.99 (0.89-1.09) 100.00 Aﬁ?ﬁ% (B~ 2L

BHFRR

0.1

2 BE%E (pooling effect size) F=RETBRIZE X ERVA R4 B




v & & 15 (Meta-analysis) © 2 3 & 3%(publication bias) F* 42
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» ALK R B(funnel plot) & REFHE 7

 Z E.chi: Egger’s test

e Wit & #HdwmE:
rifunnel plot 3 A A IR 74 > 1% &2 Hale hig 3t
= ;% (Iterative non-parametric rank-based estimation
procedure or called , “Trim and Fill” Method ) - % & 3 #5
£F12 1;%3@ 7 3&A (imputation)



Begg funnel plot and Egger test for identifying publication bias

logRR

Egger test P=.53

05 1.0
SE of logRR

Kwak, Sang Mi, et al. "Efficacy of omega-3 fatty acid supplements (eicosapentaenoic acid
and docosahexaenoic acid) in the secondary prevention of cardiovascular disease: a meta-
analysis of randomized, double-blind, placebo-controlled trials." Archives of inteymal

medicine 172.9 (2012): 686-694.



Begg funnel plot and Egger test for identifying publication bias

3 R HT
i+ W] (scatter plot)

% 2% (standard
error) » * 4 ¥ - 23
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Outcome measurement

(log-scale)
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Funnel Plot Precision by Log odds ratio

30

20

ecision {1/Std Err)

10 -
o

# F£ R precise
~ Weight(## £)

0.0 0.5 1.0 1.5

-2.0 -1.5 -1.0 -0.5

Lgotasraio  QUECOME Measurement
(log-scale)



Egger’s test: ’]fﬁ T %c eyl vﬁ'{@ F ik

File Edit Format View Computational options Analyses Color Help

4+ Core analysis  t ¥ Next table v ﬂ Funnel plot % F @

Egger's regression intercept

unten:ept 012573

Standard error m
9R% lawer limit [2-tailed) -0.44782
952 upper lirmit [2-tailed) 0639549
t-value 044724
df 23.00000
F-value [1-tailed] 0.32301
F-value [2-taled) 0.6RE03

HO: intercept =0 (symmetric, no publication bias)
VS
H1: intercept # 0 (asymmetric, evidence of publication bias)
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“Trim and Fill” Method

Precision (1/Std Err)

30

20

10

Missing studies

_ _ — RERHEERE
simulated outcomes estimated ™ ¢ 1 1102 8ok
0

29 by “trith and fill”"'@grocedure *° 0 05 1.0 15 20



Precision (1/Sed Err)

Funnel Plot of Precision by Log odds ratio

Simulation by the “trim and fill” method to look *“ \
for missing studies based on the random-effects |
model, the imputed point estimate was changed |

t0 26.08 (95% CI: 19.75-34.44) N |
o 0°J°% |
.: C’f 0 3 \'g) -
%" fgPo®o o°

/ 2’ e y A
.. .. / ( y = W - J:;):r L% ‘ 2
® [ ‘/_. 0| O v\:Q & O

— —

"~ <>'3.67 (OR=39.07)
@ 326 (OR=26.08)
<5 4 - J ) -l 0 1 2 L) 4 ) 6 7

Log odds ratio

Funnel plots for DOR showing
the distribution of published
study outcomes (open circles)
and simulated outcomes (black
circles) estimated by “trim and

fill” procedure.

Geng, Xiao-Xia, et al. "Transient elastography in
clinical detection of liver cirrhosis: A systematic
review and meta-analysis." Saudi journal of
gastroenterology: official journal of the Saudi

Gastroenterology Association 22?1)15(2016): 294,



Sensitivity analysis
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Thanks for your attention!!



