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Abstract

The objective of this study was to describe general approaches of network meta-
analysis that is available for quantitative synthesis of data using R software.

We conducted a network meta-analysis using two types of concepts: Bayesian and
frequentist method.

The packages of R software were gemtc for Bayesian approach and netmeta for
frequentist approach.

In estimating a network meta-analysis models in a Bayesian framework, rjags package
is one of conformance fitting tools. The package of rjags implemented Markov Chain
Monte Carlo simulation with graphical outcomes. The estimated overall effect sizes,
test for heterogeneity and moderator effect, and the publication bias were reported
using R software. Especially authors stressed two flexible modellings of Bayesian and
frequentist for overall effect sizes in network meta-analysis. This study focused on the
practical methods of network meta-analysis rather than theoretical concepts for
Korean researchers who were non-majored in statistics. Through this study, authors
hope that many Korean researchers will use R software to perform a network meta-

analysis more easily and that related research will be activated.

Keywords: Network Meta-analysis, Multiple treatments meta-analysis, Mixed

treatment comparison, Consistency, Transitivity, gemtc, netmeta, Bayesian theorem.



Volume: 41, Article ID: €2019013

https://doi.org/10.4178/epih.e2019013

]

[

HE3 HEtEA(NMA, network meta-analysis)2 multiple treatment meta-analysis
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W80l SOISHR|Z =7t e 4% 528 20E =Eottt

H|O| X| ot giEHe AFMO| Y2{%l HE (prior probability EE&= external information)&

HIEtC 2 o] A=A FO|Tl HE E(present data, likelihood) HSI AH7HA
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yh = 8 + Y+ W) + &)

design by treatment interaction model for inconsistency. A& & =X|&, J& H WX E(J=B.C,..),
de A7 CIAte, ie dRHR HFCIXIQIONA it HHLE LIER.

design by treatment interaction model2 A3 7t O|&Mdu} AHAFAC|X}QlI 7+ H| L2k
= SAO 2ot Bi=Fo] HESS HEtZ4 ZHO|Ct [4].

yd £ HT 7t O|ENI ACIXIEl 7+ H[ABYS DRft0] d APCIRLQ MY
AROAM A EZEZXH0(reference treatment) CHH|SH J X|29Q| &IHA7|E LIEFLHT
I 79| XtO|(mean difference), log risk-ratio, = log OR(odds ratio)§ 2 2 L}ELH O]

Xict ojmf sA= X ZAMX|EZA X|ZH|(treatment contrast), A XS X0 CH

HISH ) =10 ZtA7|E LIEHHCE BYls d 2t 5 HRCIRFQl LHOjA 7t

HZh B0l 12 AESHE A SYUSICE o)) & H|YEHd(nconsistency) S8
A loop inconsistency= Lu and AdesE& 7|xXZ I 1 design inconsistency= ™
TCIAIE XO|E OiEte|H 24 S Sot0 H2otRALE. =& consistency 718E &

Z38}= consistency modelOfA= 2& AFLC|XHQIA H| W HXH 9 u)ﬁl = 00|LC}.
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RO| “gemtc” mj7|X|E O|8¢ct H|O|X|Q HERI MEZM

ROl H|O[X|CH E&ES O[8¢ UESRI HEIZA I{7|X[Q gemtcE &t =M=
£ Figure 30| LtEfLHQICE %[z Xtz ZYA| 3T &0 HAdt=E HaHs 1
HoforstH HEQIMNY -> HEI REMF(Fixed or Random) -> MCMC =&

HAYRY MY > 5 BUAN SH F20| #MR NN (Figure 3)

ROIM HERA HEREAS &AISts T7[X|= H|O|X|Qt(Bayesian) HES A HEl=
M2 2ot "gemtc’et BIEFO|(Frequentist) HIEQIA HEI2AM S et "netmeta” 7t
Aol =2H4HQ 240 AMAM s THZ|X|E Of2f HHOE AESH0] EX|StCit
SO AN HYe 2t 7| AM BE, RE, D2 S0 Yol HDs)
HFZHCE [6]

-install.packages("nemeta”)
-install.packages("gemtc”)

H|O|X|ot HERA HEIEAMES AT [ Markov Chain Monte Carlo (MCMC) Al&
20| O|8%l=0H O|0 st ==z ZH0| JAGS(Just Another Gibbs Sampler,
MCMCe| HiEXQl H#O| Gibbs SamplerO|CHO|H XL 4.0 O[¢sS TF=0A
Ch22tor dX|otit ot dX|E JAGSE ROIAM 0|8 + UA “rags” j7|X|E &
X|ShC}.

—

-install.packages(“rjags”)

==tel FE2S ot PO o= 22 BASIRILL FFO7F 20N HS
=2 gOo7tEat:  gle 2o Z0|A O[0{X|= ZO|Ch MatA &X R =21

ol A0 = Melstd EfO|E5H0oF Strf.
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1) Hlo[ 2E A =27

HIO|X|2t HERAT HEtZAH S 2ABH7| I8 gemtc I{7|X|E ZEA[ZIL.

library(gemtc)
022 HYEE0o 2o o medE orefel FHOZ Re| HZ22|of 22{=2Ct

i
rx
fot
Ot
-

SR Fo|g 2 ROME HEE FE2E FXOH(csv)e| HEN
Supplementary material Table S12 “bin_dn.csv” Olo 2 XZSIM X|-HE 2HAHEGH
O &0 FO{0FgtL}.

-data_b_bin = read.csv("bin_dn.csv", header=TRUE)

read.csve csvItY S S22 E= T2 A O Y "bin_dncsv'sS 22{QA Thol A
MR HEHS OCjE2 22CH= S£0|CHheader=TRUE). O|Z A ZZ/E oS R O
2|0 A& data_b_bin O|22| GHIO|HZ MEEICL 0|2 ZQIS|E{ M View B0
X|’ggt HIOIHE EoEL,.

View(data_b_bin)

gemtc I{j7|X|= oI Oz =S EESI=H 1F mtcnetwork THaE [0

_

2] OfZh ZO| 7tsottt. O|2Y AL=O|A= “study”,

ot

430 §F ¥4

2

Ajm

"responders”, "sampleSize", "treatment"Q} LX|S|OFSICt £ O|HAIE= HE=HO| Ct
E0Z colnames HHOZ HHE HADICL

-colnames(data_b_bin) <- c("study","responders", "sampleSize", "treatment")

colnames= HE=FH(Z)2| 0|52 X|™St=0| data_b_bin H|O|E 2]

OH

= A

2 vt

2) HERIR AMY
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ZH|=l data_b_bin HO|HE HEYI EME 28| mtcnetwork &£ AIE5H0

v

A
=]

o

Ct.

‘network_b_bin <- mtc.network(data.ab=data_b_bin, description="Bayesian NMA binary
data")

mtc.network = AN H™E data_b_bing 7ML HERZ M-S A7 0]

£ network_b_bin2 MASHCE

—

-plot(network_b_bin)

HERIE FHste X2 E 7t°| - H|u(direct comparison) 2HE T Al3|d|

i

AN B ECL (Figure 4). Zt nodeE AHAZSH= SUX|(edge)?| =7|&= HIO|HS| &2 2
O|BtCE Network plot2 H|E3 HEFEM AROM XES 7t EN-AXNIAE

teg = U700 ExHo =z HMA|Z/OfOF ST

—_

-summary(network_b_bin)

MEQS Aol MEHQ Ng2 B 4 Uk % XNRY H49t HDR0| 2-arm
EE 3arm @R Jf4et JHE KRE CRSHLE @ 4 QUCh ¥o| YEI
plotg +X/¥o2 MYACLD B 4 ULk

—

3) HESRR Z&

HER3I AMo| BHo™M 1™¥IIEAH(fixed effect model) £ HESZINDH
(random effect model)2| HEQA 2 S MM}

‘model_b_bin_fe <- mtc.model(network_b_bin, linearModel="fixed', n.chain = 4)
‘-model_b_bin_re <- mtc.model(network_b_bin, linearModel="random’, n.chain = 4)

mtc.model 0| HEXZA MY 0O|H network b_bing 220 Id&ENETH

[t

T HEZNHEHS 22 model_b_bin_fe@F model_b_bin_re2 AMA™SICE n.chain&
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O[O{A T & MCMC A|Z2{0|0fM ZIle chaine| & LIEHHLY.

4) MCMC Alzgo|dnt =3 F T

(1) MCMC Al=20]d 2

HEYA 20| MPEH MCMC AIB2OIME MAIBICL HEHHOl 2ME M4

of AlZ2o|d S5 2510 2ot adet Zuso| +HOFEE Q5=

M

Z0|C}.
2 nEeNRES N2 YAMs| 252U

‘mcmc_b_bin_fe <- mtc.run(model_b_bin_fe, n.adapt=5000, n.iter=10000, thin=20)

mtcrun o0 AHE @SN RYE BES FO{ECE nadapt=50002 A|=Z2{|0|M

Of Al%E[= 1-500082 HEICHE 5=

| 0

2 burn-in0|2}1 st=0 L1n2|Z X7\t

d= HASH| flof ddE Yol =7 @EFEES MASE  AOICh

2 e MMEl 4o X

n.iter=10000= 10000 Br=E A|ZZ|0|M AA|ISIH thin = 202 208/ Ztdo =2
E¢HCh= 2o|0jo|Lt.

CHA|SHE HE|SHA MEHSIH A2 0|ME AMaist=0O QoM %x7|Zto gste =

O|7| 2fslf 10 A 50007 X|= 2|0 5001HFE 150008 7+X| 10000 A A|SH
A EICt Ol 20&H®) 7tz 5020, 5040... &=MZ Z==8}A EICh
HO|X| 2t 240N = At=E X (posterior distribution)E AESH7| {8 CHSAME

(multi chain) 12{st At & (prior distribution)& '@ 0{F

rr
)
>
r
A
Hl
mjn
)
r
Ot
N

flot MM 22| A E s &, 2R 4~(hyperparameter) do| X=7|gt2 L5522 A7
St (€ 80 -1, 0,1, 2 & 47l) CtE92 A= 0|82 AA|SICE 2tA 10000

A2 0| FO|M 208W Aoz FESHA KL 2t HYUERE 5007142
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HOIHE F=&EotA ECh

o7 230 ot MEF2 summary HHEO S SIA

ot
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o
2
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-summary(mcmc_b_bin_fe)

(2) MCMC Al=go]d +&oj& TIH

MCMC A|Z22{0]80] & +HEJ=K| =257 2[5iM ool AtetES SHHS

=

ot

FOISHCY,

— -

B MCMC error

=HZIEZ A= AES+5 52 YEE HEILO 30| ZEntn mEe

RUTH matd hE AlZHO|M RS olslo] EEo| £5 HEI| il x|
2ol @sre MA7I98h bum-in DS AXT HOIE £Z A thing B &

SHO{ OF

rok

Ct

B DIC(deviance information criterion)
DIC =D +pD2 L}Et=0 D= THXHO|E Z(residual deviance)Q| 20| pD&= 2=

o FEKZAM 2= DICs Yol Hlket 2HO SEds SAIM 224e +X|

hu
x

2242 & o L2 2¥olatn ¥ 4 9Uc

B Trace plotat Density plot

Trace plot(A|E23|0|M =3 ZIIE |Qto2 HOFE= H)= EXTH IjE0| 9o &
chainE0| 23] QU0{OF & £=2SICt D TEFSICE Density plot2 AISEZ(AIS YT T
F)ZEAM AlZY0|E BhE ==0f maf 20| 0f Cr=CtH & =3HSHX| YUCH=
g olojsit.
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Figure 5_a& burn-ing 2ASHA| 2 HE{OM TA Ht= WSS 1001 500

mjo

Yo Z40|Ch M- 1003|(Figure 5.a X AA|S e 4749 X Qlo| MS0| A}

wSOtA| X2 500%|(Figure 5_a ?) =0 0|28 0|8 SEUEO| {0

=

oS OfTICh M2tM zaph MEE 5002 Olg2 AlZ2oldE &Alsks AO| BE

HASICE r2= Z7|4e s MASHY| fIg burn-in2 0-1002|7HK|= HE =

TS0 o] H2{O0F 5t X2 5002|= HO{OFRtCh = oAM= Z1n2|F9

02

%
njo
bt

|22t517] 2IsHA 50002 7HK|= H2|7| 2 EHEHSHICE
Figure 5_bOjlAl =237 100009 BtE M-S & O =& 2t4 thing 202 Z25tH
Y2 500740 XtEIb =ZEE|M thing 102 Z(Figure 5.¢) YSHH x4 1000

W7F FEEOf B2l +7b BOMXA E Trace AEO0| O

Ho
Rl
oin
o
Ao
i
MUl
HL
=

Z=Ch EBE A}

—

ot

= shg=(density) 7t 100071S| HEO0| & O HAEEE ZArSHCH
1 = 7 A O|F MESHLY.

AE MEIEl MCMC A|230|M ZHE burn-in 50002 AlA|StD HHE AaizisL
100002|, Atz= 10HM ZtHA= FFSI0 AET 100074 E=s FEots A
oz AXBIYLY.

‘mcmc_b_bin_fe <- mtc.run(model_b_bin_fe, n.adapt=5000, n.iter=10000, thin=10)

X277 thin 200 H|D3I0] FA| EEZo Z7tof Wl |12 AB9| MCMC SE
7} 0.0040|A 0.003:F02 LtOpM MLUL7b =OFKCH 2Lt DICE 56240 A

56.6322 HAEMo=Z F o0z gl A= EEHEICH

B Gelman-Rubin S| &1t plot

-gelman.diag(mcmc_b_bin_fe)
-gelman.plot(mcmc_b_bin_fe)
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Ant-2

gelmandiag HH0ol= ZTH-FH SAZS ZE0 EAISHH gelman.plot

rlo

_|

4l plot2 121FECh Al220l4 e "4t Ao wmat 10f JHZA LiEpLto] ©

0| etgste|ofop & #~FHYLtL g = UL

(3) MCMC A|220|M 2E 28 MH

MCMC AlZ2f0|d 2 2= CHEME /ot BES chaings, X7(gF A 7H(burn-
in), BtE3l=x(interation), 12|11 F&EZtA(thingg SYXC2 & ZHSH 71 &

=

[ |

of
rir

F

REs dEotK{oF St

+

= O|H|2| Fixed effect modeldij A= Z=7|7to| FFE SES| MAHStD Br=31=9f
F=7tAE s2|HAM MCMC error?t DIC HH317F X AR ol H=O0| Q1 Ct
USt plot=2| 2&0| CHH A QI 4719 chain, 50001 2| burn-in, 10000 9| Ht&E, 1

2|3 1074 2t2j0] FH2 Mg

Chob ZEEQ] ARSO| ket AlZHO] BO| ZE 4 QUOL| 34t HME| ZHET|
24T

B burn-in 5000, iteration 10000, thin 10

‘mcmc_b_bin_fe <- mtc.run(model_b_bin_fe, n.adapt=5000, n.iter=10000, thin=10)
-plot(mcmc_b_bin_fe)

-summary(mcmc_b_bin_fe)

-gelman.diag(mcmc_b_bin_fe)

-gelman.plot(mcmc_b_bin_fe)

5) it A (inconsistency test)

HEXI HEtEZAS| 7HF0A Z2-d(consistency) HE2 HERI HEEY Zut

ol HE 7ts FE EItEsts e 2% =10|Ch

-nodesplit_b_bin_fe <- mtc.nodesplit(network_b_bin, linearModel="fixed', n.adapt=5000,
n.iter=10000, thin=10)
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-plot(nodesplit_b_bin_fe)
-plot(summary(nodesplit_b_bin_fe))

mtc.nodesplit =0 HESI MY HOHE oM Lad HdEE flet n8=1}

B3 2 nodesplit_b_bin_feg ZHECL O MCMC A|EO|ME ZH0| Al |0

L

g AnE A mefe 5 ok dtd 478 20 X[= E vs D2| pvalues 0.043

2 g3y Bl A2=2 LEReL HHA] 2E X =20Me SAH wolitE 2O

6) =12 (forest plot)

HESA HEZMS SHM X221EE 2378 Sl 2ot = ULF =4
sFsli Al H|mSHC}.

—

forest(relative.effect(mcmc_b_bin_fe, t1="A"), digits=3)

forest =0 MCMC A|2d0|NME E3F %xF REE YoM AXXZEE ARSH=
forest plot= 24/dSHCt (Figure 6).
Placebo0j CHH|Dt & X|2# 23 7|(OR, =&&)7F R LIEI2D 95% &

TZHCredible interval)O| ZX|X| %= CH= 7

mjo

(@] A
2 o AL

Jm
ot

| HEXZYH(E, combination)?| ZASY PlaceboDt OFL|2} XOHIB|ZFAMHIB,
IV(single)], HE23| FAIRHI[C, IV(double)], 2|11 IFAEZH[D, Topical] & Z& X

=20 HHIME FolotH =2 E0| IS

mjo

OoF A
or 4 ik,
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7) X227t H|un 22| M7 (treatment ranking)

HERI HEZAS 71E S 7|5 &2 stLizt Xz kel Hu?eg d48Y
7 RUACs AO|Ch BHA] &5 X2E A2 =?0A Z5tel =7t HEE0 &

—
5

ok
mjo

22 AME = ALt

-ranks_b_bin_fe <- rank.probability(mcmc_b_bin_fe, preferredDirection = -1)
-print(ranks_b_bin_fe)

rank.probability 2t=0 MCMC %|& 2 2= 'J@=Ct preferredDirection2 '-1' EE

2t HIO|EWA & = JUX0| E(combination)7} best X|2Q AR = 99.8%, 2=

oA MEHE X|E2= C(IV double)?t 68.2%, CtS2Z&= B(V single), D(Topical),

RO| “netmeta” mj7|X|S O|&¢t RIE=FO| YERI HEZY

RO WIEFO| WHS 0|88 LEYT HEHZA TH7|XIQl netmetaS HEI A
SZ Figure 70| LIEFLIQICE 2% Xr=o| HEfO| W2t m1tA7| W2 Bsist

0 sfie =0 HEotes B3

mjo

D™S|oF BiCt St3 7| AIEHE] -> HEL

3 REMM(Fixed or Random) -> X|F ZEHOA EAXE FEO +=AZ TIABICY

) HIolH 2 & =827

19



Volume: 41, Article ID: €2019013

https://doi.org/10.4178/epih.e2019013

EFo| Y EYI HEFEMS MHEL7|Ss] netmeta Tj7|X|E ZEA|ZICE
library(netmeta)

22 HMYEOO Eol&s oM S orafel HOlZ= R HEZZ|of E2{2Ct

(Supplementary material Table S1).

-data_f_bin = read.csv("bin_dn.csv", header=TRUE)

netmeta I|7|X|= &3 7| AF2HEH “studlab”, “TE", “seTE", “treatl”, “treat2” H43

OF

O[ofoF2t HlO| 7h535ttt & OMAtz= Atz HEHO|EZ O|F 2137 A=
SEf 2 BIBHAF{A BT YX|A|FOF BhCt

-data_f_bin <- pairwise(trt, event=d, n=n, studlab=study, data=data_f_bin, sm ="OR" )
pairwise 304 HEIR| KZ#S0l trtS YOIFD LIGX|E HIES(event = d)
HE4(n =n), HFO0|E(studlab = study)s LX|A|ZICt OfX|Ete 2 XtEE OR(odds

ratio) EE= RR(relative risk) & ZdQIX| A7HSICt

data_f bing CHA| YOIR B “study’, “d", "', "trt'of N BZE 22 L %

mjo

A0

C}.

2) HER3 Z&

S0t3A7| A2HE|2O| Bto| AFREYOH ™G HAH(fixed effect model) EE=
SHE S P S (random effect model)2| HEQ A RS HYBICE

‘network_f_bin_fe <- netmeta(TE, seTE, treatl, treat2, studlab, data = data_f _bin, sm="OR",
reference="A", comb.fixed=TRUE, comb.random=FALSE)
‘network_f_bin_re <- netmeta(TE, seTE, treatl, treat2, studlab, data = data_f bin,, sm="OR",
reference="A", comb.fixed=FALSE, comb.random=TRUE)

netmeta &0 {IIA7|(TE), BEZ X} (seTE), X|F1(treatl), KX|ZE2(treat2), H+H

(studlab), 2|1 datafbin® E£8S0 IXNFNDSI AMGFANIHS  Zhzt

20
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network_f_bin_fe@} network_f bin_re2 HEQ 3 2 EMHHSICT

(1) YIEY plot

tname_f_bin <- c("Placebo", "IV(single)", "IV(double)", "Topical", "Combination")
-netgraph(network_f_bin_fe, labels=tname_f_bin)

HEYA plotdf X|IZ2HES YO{F7| 3 tname_f bing X|2HO=Z

dot= XN=d&E

nodeZ

Ef3 HErEY FF0AM X=2S

o2 HNAIZ/0fOF StC}

(2 HEYZ =Y 29

HEYD o MFEY o
2 4 9t

-summary(network_f_bin_fe)
-summary(network_f_bin_re)

A A= 217001H, Xzo| = 571, HX

Yon WA= ORE LIEH|YC

= oM E 72 24

x|

—

netgraph =0 network_f_bin_fe EE=

1

7to]

network_f _bin_reE

7to| & H|ul(direct comparison) Z+H 2

YD

|2

ttau)O| 00|O{M & R EIO| &1

ST,

HZot= AXl|(edge)2| w7|= CIOIEHS| &S o[O|TtLf. Network plot2

AZ 7tsg ¢

20| Cfs} summary YHOIZ Hursel Qof

S04 YEYIE

T AISIS| A E O =L

4|

17|10 T2

mjo
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3) €akd AZ(inconsistency test)

HEXNI HE2AMOl 7HHO|M LM (consistency) HAE2 HEXI HEIEA ZDt

ol HE 7Is F& &IEsks e 2%t =70|Ch

(1) ™K 22 FZ(global approach)

24zt el CAtQE Hgahg REO| oA +E Aitet £ Wald test2 HH| 2

ne
<2
i}
re
ot
-
]
5>
mn
10
rx
ogt
0x
mjo
o
oA
O
rr
>\I

10|C}. STATA W EQA OjEIEA D

[4] 1 S&et M 2EE oy dFS 2 AISHC] Fixed & Random & &

Ol
ne

St ADNZE LIEfLHCE

— =

-decomp.design(network_f_bin_re)

N 22E Led ZE 21 pvalue 0.9942= F{F7t2¢2 EdS XXSIEZ =

HESZ 2ES Zots0[=0H F2[7} BiCh

2) 7he X|2Y¥ N Z(local approach)

-print(netsplit(network_f_bin_re), digits=3)

netsplit &t4=0 HEQ3 ZEHES YoM Zt X329 Udn

0x
X
2
fjo
>
=
o
n

dgits=3&= HO|A A4=F 3X}2|7}X|2F EA|S}2H= 2|0|O|LCt.

Random effect model2 £XM35l™ Fixed & Random & 2 E!

mjo
%
rE
=2
fot
o
_(3_|-
4>
£0

Ch. = OIMOME 72t 24t(tau)0| 00|01 & =S| Xjo|7t Gitt
2E X228 UM pvalueZt SAH2Z ROISHA] BiOt HIYEES EOIX|E2
B2 ChAehd gy Z=-S X[X|StC}

—
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4) = &l(forest plot)

HER3 HEEYS SHM X288 237|E oo 20t = UA=F =4

&S Al H|mBHC}.

—

forest(network_f_bin_fe, ref = "A", digits=3, xlab = "Odds Raio")
forest(network_f_bin_re, ref = "A", digits=3, xlab = "Odds Raio")

forest =0 ™St HERI RES o1 X222 "A'S HH™HSICt digits
= 258 0%t X2|+=E 275 xlab2 x= HFO|C; HZXzE HE5IEHH
refof CHE X2& 0T ZCh 2 KoM= HZh 24Htau)O| 00[0{A & =2
Ho| A 7|7t =St

Placebo0i| CHH|SH 2= X2E A 7|(OR, =LE)7t A LIEtHSH 95% Alg|

oF

T ZHConfidential interval)0| #X|X] &= Ch= AS & 4= QUL

mjo

E35| HEX|ZYH(E, combination)2| OR 0.033(0.006, 0.175)2 Placebof @t OfL|2}

oA

OH1 3| AFR[B, IV(single)] OR 0.273(0.186, 0.399), HE23| FARI[C, IV(double)] OR
0.229(0.146, 0.360), 2|11 =AEIZRHI[D, Topical] OR(0.329(0.197, 0.550) & 2= X

20| HHH[BIME SAN2E RoloHH +2€&0| K32 & = ULk

+

) X|27t B 29| M7d(treatment ranking)

HEAI HEZAS| 7HE 2% 7Is 32 oLzt Xz Zte| H|nefE 73

ot

J0|Ck. BHA] &off X2E XM =f0A Z5kel =27t HHEO =

+
£0
F|'|:
>\l
F

-ranks_f_bin_fe <- netrank(network_f_bin_fe, small.values="good")
-print(ranks_f_bin_fe, sort=FALSE)
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-ranks_f_bin_re <- netrank(network_f_bin_re, small.values="good")
-print(ranks_f_bin_re, sort=FALSE)

netrankst:0| WEYA ZWS WOFELC. wNAIIL HSLE 40D
small.values0f| goodg YO{F11 S5 L43ICHH badz MHSICL 2 Atdes &

=X 2 Cfe] 2037|7t HE+5F 28 AO0|LY goods 2ESIRUL,

—

fot

L2 H|O|Z20|AM £ 4 U=0| E(combination)7} best X\|2Y AL 99.38%, 22

J

oA MEHZE X|E2&= CIV double)?} 6543%, CtE2Z+& B(IV single), D(Topical),

A(Placebo)e| +=%|E LIEFHCE

H|O| X|QF vs Wl 30| Wb 3|7 R vs STATA 2ZE|ofofit2
HES3 HEIEAM Z3f H|

Table 10f HO|X|Qta} BIE= o] HERIS HEIZAEZ HE|StRACt STATAMA A5t
= HEQZ HEEM2 3| HEAM0 7|=%t Design by treatment interaction model
EM AL 0| E d(heterogeneity)nf HLC|XIQI ZH H[ Y 2H(inconsistency) S SA|
of D243t ZHo|CH [4]. HHH Rl "netmeta" I§7|X|OfA{= O|2 o7t HH3}

electrical network model& A+E3HCH [7,8].

STATA RES *= g3 7|

mujn
o

ZE35t= Consistency modelOf| A ALY BHzkar oA

T HEEZ SA0| D2{57| IfE0| "netmeta”2| Random effect modeli} & Yot

BIEZFO| HHHY A= AHARZE E4Htau)O| 00|0{Af Random 1} Fixed effect model2
St 4t2 LIEILHD A= STATAQF 2ot 2f0[Ct OpEt7EX| 2 H|O|X| 2 2 0j| A

I Fixed?} Random effect model= SAISH 4 LIEFL D HIEZZFEO| it 7o &
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=
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Figure legends

Figure 1. Monte carlo simulation.

probability

Figure 2. Overall comcept of Bayesian approach using Markov Chain Monte Carlo simulation.
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« » B « Variable names
* "gemtc” network / Data coding / Binary data : "study","responders’, 'sampleSize”, ‘treatment”
meta-analysis l Continuous data : “study’,"sampleSize", "mean’, 'std.dev', "treatment"
Network setup

E—--1 B

i \4
<[ — I - - i
MCMC | DIC t 1 Tincalpiat Density Gelmar.w F.{ubln
error plot statistics

| |

---------- Optimized MCMC model

PR
-

* Optimized simulation using number|
of chain, burn-in, iteration, thin

~
- \ Wi

7 \ S i
22" pY i g v
Inconsistency test <Forest plot> <Treatment Ranking> < League table > ‘ Network plot

Figure 3. Flow chart of network meta-analysis using R "gemtc" package.
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Figure 4. Network plot using "gemtc” package. A, Placebo; B, IV(single); C, IV(double); D, Topical;

E, Combination.
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a Trace of dAB Trace of dAB
0

0]

b,

&

o1

o

6000 GO0 0000 12000 14000 2 48 4
terafions N=500 Bandwidth =0.0455

C.

0 _T—m—%—
6000 GO0 10000 12000 14000 2 45 10 28
terafions N=1000 Bandwidth =0,03867

Figure 5. Trace plot and density plot. a. iterations 100 (left) vs 500 (right). b. iterations 10000
& thin 20. c. iterations 10000 & thin 10.
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Odds Ratio (95% Crl)
Compared with A

0.263(0.181,0.379)
0.220(0.138, 0.346)
0.324(0.193,0.534)
0.0155 (0.000600, 0.0894)

L e

B
C
D
E

<>

|
6e-04 1

Figure 6. Forest plot_reference A.

* “netmeta” network .
/ Data coding /
meta-analysis l

) Raw data
» Variable names

“TE", “seTE", “treat1”, “treat2”, “studiab” format

+ Binarydata: "event’, “n’, treatment’ .
» Continuousdata: “n”, “mean’, “sd”, "treatment

Effect Size format | <€ !

‘ “pairwise”
« Converting to the effect function
size format

Inconsistency model

: €———— [fConsistent
Cons1stency model (P-value of inconsistency model )0.05) “I

+ If Consistent
l (Side-split test between direct and indirect effect sizes)

Effect sizes

e e
L
————
-
-
o

e
‘ -~
// W s v
Forest plot Treatment Ranking League table Network plot

Figure 7. Flow chart of network meta-analysis using R "netmeta" package.
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