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Fig. 1. Estimates with 95% confidence intervals for (a) a genuine meta-analysis and (b) an artificially con-
structed meta-analysis with identical results for the mean of a random-effects distribution

Higgins JPT, et al: J R Statist Soc A 2009;172:137-59.
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BUGS
code for
Bayesian
meta-
analysis

#Bayesian random effects meta-analysis for Risk Ratio

model
{

#Likelihood

for (iin 1:k)

{

rcli] ~ dbin(piclil,nc[il)
rtli] ~ dbin(pit[i],nt[il)

muli] <- log(piclil)
log(pit[i]) <- mulil + min(deltalil,-log(piclil))
deltali] ~ dnorm(delt,precision.tau)

picli] ~ dunif(0,1) #flat prior distribution for piclil.

}

delt ~ dnorm(0,0.1) #prior distribution of = In(RR)
precision.tau <- 1/tau.squared

tau.squared <- tau*tau
tau ~ dunif(0,2)

RR<-exp(delt)

#predictive distribution

delt.new~dnorm(delt,precision.tau) #Predicted delta

RR.new<-exp(delt.new) #Predicted RR

#probability of delt more than 0 (RR more than 1)

pdeltO<-equals(min(delt,0),0)

#probability of delt.new more than 0 (RR.new more than 1)
pdelt.new0<-equals(min(delt.new,0),0)

}

DATA #k is the number of studies.

list(k=6, rc=c(4,3,14,1,9,13),nc=c(11,14,19,12,13,47),rt=c(5,1,2,0,7,18),nt=c(13,13,17,13,17,48))

12



ARXT T YU ADF

o

JIx

N\

HHPRARTF U R (RTTAZXAZTF Y R)
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 Contrast-based model
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« Viechtbauer :Conducting Meta-Analyses in R with the metafor Package. J Stat Software

2010:36:1-48. (http://www.jstatsoft.org/v36/i03/paper) R

Cochrane RevMan (https://training.cochrane.org/online-learning/core-software/revman )

Balduzzi S netmeta (https://cran.r-project.org/web/packages/netmeta/index.html )

Doebler P: mada (https://cran.r-project.org/web/packages/mada/index.html ) R
Plana MN MetaDiSc2.0 https://ciberisciii.shinyapps.io/MetaDiSc?2/ Web, R, Shiny

DTA

OpenBUGS for Bayesian analyses. (http://openbugs.net/w/FrontPage )

Plummer M JAGS (https://mcmc-jags.sourceforge.io/ ) with rjags R

van Valkenhoef G: gemtc (https://cran.r-project.org/web/packages/gemtc/index.html ) R,

rjags, JAGS v b7 —7MA
Lin L: pcnetmeta (https://cran.r-project.org/web/packages/pcnetmeta/index.html ) R, rjags,
JAGS Y
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Preferred Reporting ltems for Systematic
Reviews and Meta-Analyses (PRISMA )
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A 2020 Statement

A 2020 Explanation and Elaboration (E&E)
A 2020 checklist

A 2020 flow diagram

History and development of PRISMA 2020

7= 2 7TIHE

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

http://www.prisma-statement.org/documents/PRISMA 2020 Japanese.pdf
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http://www.prisma-statement.org/documents/PRISMA_2020_Japanese.pdf

PRISMA Extensions

« PRISMA for Abstracts

« PRISMA for Acupuncture

« PRISMA for Diagnostic Test Accuracy
« PRISMA for EcoEvo

« PRISMA Equity

« PRISMA Harms (for reviews including Harm outcomes)
« PRISMA Individual Patient Data

« PRISMA for Network Meta-Analysis

« PRISMA for Protocols

 PRISMA for Scoping Reviews

« PRISMA for Searching

« Extensions in development

http://www.prisma-statement.org/ 15
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PROSPERO ispective register of systematic reviews

PERO | How to register

 International prospective
register of systematic
reviews.

SPERO

‘ register of systematic reviews

https://www.crd.york.ac.uk/PROSPERO/
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Previous studies

|dentification of new studies via DB and Registers

|dentification of new studies
via other methods

Studies included in
previous version of
review (n= )

Reports of studies
included in previous
version of review (n= )

Records identified
from

DB (h= )
Registers (h= )

/

Records screened (n= )

Records removed before
screening
Duplicates (n= )

By automation tools (n= )
For other reasons (n= )

Records identified from
Websites (n= )
Organizations (n= )
Citation searching (n= )
etc.

v

Reports sought for
retrieval (n= )

v

Records excluded

(=)

v

Reports assessed for

Reports not retrieved

(n=)

eligibility (n= )

New studies included in
review (n= )
Reports of new included
studies (n= )

| Reason1l (n= ) / Reports excluded:
Reason 2 (h= ) Reports Reason 1 (n= )
Reason 3 (n= ) assessed for » Reason 2 (n= )
etc. eligibility (n= ) Reason 3 (n= )
) J etc.

Reports excluded:

Reports sought
for retrieval —

(n=)

Reports not
retrieved (n=

)

v

\ 4

Total studies included in
review (n= )
Reports of total included
studies (n= )

Reports are any documents providing relevant information: journal
articles, preprints, conference abstracts, study registry entries,
government reports, dissertations, unpublished reports, etc.

http://www.prisma-statement.org/
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* A MeaSurement Tool to Assess systematic Reviews
 https://amstar.ca/index.php

* Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran J, Moher D,
Tugwell P, Welch V, Kristjansson E, Henry DA. AMSTAR 2: a critical
appraisal tool for systematic reviews that include randomised or non-
randomised studies of healthcare interventions, or both. BMJ. 2017

Sep 21;358:j4008. doi: 10.1136/bmj.j4008. PMID: 28935701; PMCID:
PMC5833365.
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« Evidence synthesis

« Systematic review

 Narrative review

« Qualitative review

* Narrative synthesis
 Qualitative synthesis

« Quantitative synthesis

« Quantitative statistical analysis
« Meta-analysis

« Synthesis of quantitative data

- Synthesis without meta-analysis (SWiM)

23



Narrative synthesis

« VATRT AT LE 21— EEEBHOWMEL L DB DFEE DI
RAESEINEARAVWTERT 7SO0 —F,

s METF 7R T — ﬁ%?&’)_t%%%b‘ B0 50RO R IZEE
95"R b= =" XETHERS,

« AT T A I LEA—THWONETTOERXTHBH. I
ADSHBIZEI EL/~2 TRXF 3 VIZEE S AU,

Popay, J.,et al. : Guidance on the conduct of narrative synthesis in systematic reviews. A product from

the ESRC (Economic and Social Research Council) methods programme Version, 2006.
24



-vidence synthesis
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 Qualitative synthesis |« FEMEASR
« Quantitative synthesis « EEKISR

Finding What Works in Health Care: Standards for Systematic Reviews. 2011.
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CQ - HQ : gl=%tfM & 5 =M

ZERAAISAIVDERESR ERA &
SR HELZVERK

[Foreground Question (FQ)] BI= &%
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Grossman DC, et al: The anatomy of a US Preventive Services Task Force Recommendation: lipid
screening for children and adolescents. Arch Pediatr Adolesc Med 2011;165:205-10. doi:
10.1001/archpediatrics.2010.299 PMID: 21383269

https://jamanetwork.com/journals/jamapediatrics/fullarticle/384409
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Study ID

Salminen P 2015

Vaons C 2011

Hansson J 2009

Styrud J 2006

Eriksson S 1995

Summary

Number
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-orest plot

TACE BSC
Author Year Number Number Hazard Ratio 95% Cl lower 95% Cl upper Weight(%)
Doffoel M 2008 62 61 | 0.930 0.632 1.369 23.0
Lo CM 2002 40 40 | 0.500 0.308 0.808 18.9
Llovet JM 2002 40 35 L 0.470 0.189 1172 8.1
Pelletier G 1998 37 36 | 0920 0.546 1.549 173
Groupe dEtude 1995 50 46 | 0.710 0.452 1.115 20.1
Pelletier G 1990 21 21 L] 1.484 0.758 2906 127
Summary - 0.785 0.587 1.051 100
[2=447% tau2=0.0574 Q=93 p=00966 7=-162 p=0.1045
T 1 1
025 050

Hazard Ratio

« MEEORE S, BN EBEXEN S
SNERDRE S ENEEEZFHmT 5,

¢ BUMIRDO[HEEEDIESDE LIEH
XEDERY oI F—BMe MY
26

P
Begqg's test
Kendall's tau=-0.067
p=1
-
e \ Egger's test
5 . tstatistic=-0.137
- & ] R p=0.89775
@ ™ Fo
L= o
LEU -
7]
& .
O
ow
< - .
© | | | |
1 0.5 0 0.5

Hazard Ratio: Mortality

o HERANA T ZXADOEEICHAWS,
TERICRIBET Y I A XD/IhE
WIFZe D SHEEEA EANTRICDH L
TWbHh % EHME, BeggDi®E. Egger
DEREHESEIZT 5,



[~1
— N

TET Y XOEEMEDR
R|Sk of Bias

« WATRA-RIFHERE =R ST L, W3 %i%t L TR o7k

HETELEDE, RY .. B E /2 138/ FHMmIC 7 5,
e NATRYVR I -SIHEEDODERIZIEERN/NNA 7 AFHE T, BFEDOIRY

N T RY XY

NARZEVWEWSIURY (AIEE) DI Z3RBETEHMAEL TL 5,
AT AT EDFFIE N A A >, THE, FHMELE
e 5 R LLELEES : Cochrane risk of bias tool v.2.0. Minds

« EIEZRWIZ : GRADE approach & ROBINS-I
« DTA#ZE : QADAS-2. Minds

c T MALIZEITHITT: XAy HEOFHM MR DX L
HEHE— T BT > XA D i

*https://www.riskofbias.info/
**https://effectivehealthcare.ahrg.gov/products/methods-bias-update/methods

MESE 4
R
-\



fl&l 5]

MR D/NA TR 207D
KX A EIERRCT

O D2 VN A ZVELIEDBEIPOELB/NM R

TR LRI DERKR. N—RT A v ORGHE (AHRQ
C SR LMLDOBREH D NI TEL BN

QY T DER (T —iLX k) {7
s FEADSHINEDOFEIRICHE T E/34 7 X)
EITNAT R R E & EERIZHEDO TR BEEEKDSOREEICKDZINNIT R
@7 7 b A LAIEE OSBRI 79 HLAEICEITBRNATR
b eI OITTE#ET @7 7 h LT —& TIbOWLTF—2DRED=-HEL
BNAT R

Y OVAE S S (DEIRF 7 7 b H LRE OFFATTIE OF REBREDOBIRICEITH/NNM TR
DD/ NA T XDOAJEEME  KEARED F ¥
) —F——_ CONZLBNNA TR FD .



Cochrane

RCT

RoB v.2.0:

(G () https://stat.zanetbiz/sr/crobt2_j.htm

Study ID: Outcome: Menu_ v/

0 0 0 0 0 > CopytoClipboard |0 0 0 0 0 0 [ CopytoClipboardwih Summary |

S LMEDBEHSELBINARAVRY @y Ox Ox On Oy O

1.1 DFEINES I LD ? [Yes v
- A Ea—F%S A LB SYes _

- HEES. BIMEEEZ L DS Yes
s LT A MEUTE EWVWDSERIR LAY ULEE [ENo information
- ST TE BT —T D& (EProbably yesta]"

1.2 DT EHIESMEN T >O—)L LT AICE DT 5N 35 FE Thdk(concealment) &
AUTULNED ? [Yes v

NABRI propap e ORIEES > MMEDBIZDOMBRETIET S 2

M No
\No information

OBt EHSORBICESINATRAURY @y Op Or Oy Oy O
@50y rHAF—HDORBOIEHELBSIAFRAUZRY @y O O O Ouy Oup
@7 rHLRBEICBIBINAFRURY @ Or Ok Ow Oun Oup

OmerRDBRICBIFBNAFAURY @ Or Or On Oy O

>2>0utlinks to References

=

e VIUFIYVITIUIR
F 3 o ICED CHRT
E L t\\_‘Lﬁ—@\:‘:’IJP_Kﬁ
DNELDI5E. BE
BT 5,

e Excel¥ 7 OARHX
NnN<TWs,

77— (FFE
https://stat.zanet.biz/sr/

crobt? j.htm

39



https://stat.zanet.biz/sr/crobt2_j.htm
https://stat.zanet.biz/sr/crobt2_j.htm

V-

TET VXOBEEEDET
Indirectness

« CQOPICOLEHBE S NAHAEXDPICODT N, “fEEAEN
CHWRD M ?”

« ARVEZY M, @HRIEME DEIEN DA, EHAREEILE

ket ﬁbfﬂﬂﬂéﬂ%@f?&ﬁﬁzlitbﬁ-ﬁ%’l‘i%%

T CEHImT 2 A8t H S (AHRQ),

 IEEFIFK T WE AL T A L LY,
.ﬁ,ﬁ%ﬁ%ﬁf@wtﬁﬁfiﬂm FRRTIEADPUE G
KANCEZEHNA RN T4 VONKRITEERA Y

c T RALTEIZHIFT I PICODZFNFNOIEBEENE— QD
ﬁW7t@it%£ﬁﬁltT/X%%®£ﬁ

[~1
— N

L FFE#EE

*https://www.riskofbias.info/
**https://effectivehealthcare.ahrg.gov/products/methods-bias-update/methods



TEF VU ZBAEOTE T v ZOEEMY (B/A8X) 1M
Ve A (70 s h L&)

HRTHA
(FDEAL ~IL)

IET Y RDOEEM

ST R A A > (E/mE)

| @ TS L |
RCT CNA T AY R A
SR
- FE—EMH \
- THEHEE \ B
RN TR »

BRI OFFfi% L1553 1 N C
XERRHT T D A
- RO KET X
- HE RIS DD
- ShERIBES AR A F




TETFVIEIROIE TV XDOMES

MR A (77 b hLE)

2 (B RS

iy

HRTHA
(FDEAL ~IL)

STl N

IET Y RDOEEM
(B/#X)

RCT

@M% TIF5 |

- INA T RYRY

- FFEEM

- FE—EMH

- NIEREME

- AR/ YA 77 R
Oz LiF5 1

XERRUFZE D A
IR DOKE X

- AE RIS

- SNERIREE AR A F

42



IE




MEIEE  FaElde

« THXIRNRIGIE
e UXJLL
« v XLk
¢ NP — R H
o« FEXTRNRIGIE
« YRUZE (XY X7
« NNT. NNH
« SEEEE. ZENFITEZE
o BN U X7
« BREEDA Ry NER/EHE

I/

*AZXTFYSRATYRILLOHEEERAE
HL, EREAR—XTA4 VY RTOFEEIC
BARZRETT 258, N—X 74U RY
DT —RAHEFHBEZH?—>aF— MR,
EELVXMNDERZSEL, 5 F -
B X D3EZEHTT 5,

rayal—
DR Z
S xRl
V) 7= Ly



metafor THENT 7] BE

Risk ratio (RR)
Odds ratio (OR)
Risk difference (RD)

b

}b

Arcsine transformed RD =asin(sqrt(ai/nli))-asin(sqrt(ci/n2i)

PETO (log OR) = (ai — si*nli/ni)/((si*ti*n1i*n2i)/ni"2*(ni -1)))

ni=nli + n2i
Mean difference (MD)

Standardized mean difference (SMD)

Correlation coefficient (COR)

Unbiased estimate of correlation coefficient (UCOR)

Fisher’s t-to-z transformed correlation coefficient (ZCOR)

Raw proportions (PR)

Logit transformed proportions (PLO)
Arcsine transformed proportions (PAS)
Freeman-Tukey double arcsine transformed proportions (PFT)

FOXAT

outcome 1 outcome 2
group 1 ai bi nli
group 2 ci di n2i

Si=ai + ci ti=bi + di

number of events  total person-time
group 1 x11 t1i
group 2 x21 t21

« Incidence rate ratio (IRR)

 Incidence rate difference
(IRD)

« Square-root transformed IRD
(IRSD

« Hazard ratio (HR) -> log HR
and standard error offog HR
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« GRADE Working Group clarifies that
when rating certainty of the evidence for
an individual outcome, we are rating how
certain we are that the true effect lies

with a particular range or on one side of
a threshold.
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Gail/NCID 777%

a b C T NADLODEER
(W, W,, W) =W, XN, +W, 2N +W, XN, I IEW,, W, W37
x=1 x=a+1 x=b+1 DIEA A WS
N,=N_.-N, HEUA#HY DA X2 MISIREE - /I AFE
W, Very important outcomes (life-threatening) 1 1 1 1
W, Moderately important outcomes (severe) 0.5 1 1 0.5
W, Not important outcomes (others) 0 1 0 0.25

N,.= 10000{L,/ (I, + M)} 1 — exp{-5(I, + M,)}]
N,,= 10000{L,/(R,I, + M )}1 — exp{-5(R,I, + M,)}]
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Gail MH, Costantino JP, Bryant J, Croyle R, Freedman L, Helzlsouer K, Vogel V: Weighing the risks and benefits of tamoxifen

treatment for preventing breast cancer. J Natl Cancer Inst 1999;91:1829-46. PMID: 10547390




A stepwise approach to determining the
certainty of the net effect estimate

GRADE Working Group

1. Determine the outcomes to be combined.

2. Determine the quantified relative importance for each outcome.
3. Combine the importance-adjusted effect estimates.

4. Classify the precision of the net effect estimate.

5. Consider the certainty of effect estimates for outcomes that are
critical to the likelithood of net benefit.

6. Determine 1f certainty of net benefit changes across a reasonable
range of relative importance.

Alper BS, Oettgen P, Kunnamo I, Iorio A, Ansari MT, Murad MH, Meerpohl JJ, Qaseem A, Hultcrantz M,

Schiinemann HJ, Guyatt G, GRADE Working Group: Defining certainty of net benefit: a GRADE concept paper.

BMJ Open 2019;9:€027445. PMID: 31167868 55
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