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[Abstract]| This paper introduces three statistical models , statistical softwares and some abstracts of worked

examples for network meta—analysis of disconnected networks, so as to improve the abilities of NMA makers and

users to perform and interpret an NMA of disconnected networks correctly.

[Key words| Network meta—analysis; Disconnected network; Statistical models; Statistical softwares

M8 MetaZ3#1 ( network meta—analysis, NMA )
A FRVFAE— RS A R PPAl 24T Tk it
A B A LR TR, ARASIEE AR
A X6 S il 2z [ 5 A A A P A X 2ROz A 1
FEMR A2 R (AnA R R ) Pt
TR I it RO B UEHE P45 JENMA
BE AT B DB, AR PRERL T, BAF
FERRTC B b . BT Pl 3 o ] H o) 52 A5
4 LS A UE TR 250, FROM BT 2550, Gnde 1)
AEFORVEAE (HTA ) S0, e ol s i 2 n ik
PR EBAR UL, IR X 50N AN AT A S At AN 1
B, ARG FH IFRIR R A S, T — e XHIE
P D) 285 DT 28 14) 1 FUH it (B AR ST S80S A T 43 B
TR, SR O 3 TR 2 R R TR )
PO AR SO AN 288 30 T B B LR 2y
BroriEsen, LUBSHBFSE A DL T i A G
TAERMES

FEETH . 20194F T2 X B A RHIFIHEI20192Y01); [E 5%
AR FEE A 4 i 3 H (72074011)

VEZBAL: 1 200040 1 ifE 5 H A= B I i e IX rpul PR e vp
F* 200072 1, 1 IEHTEZ AR R PR B 264000 HH MG TG
I EEBEE TR CB1 8RN G, S [ ST 2 I PR = 2= e ) 20 1
e’ 100050 JU5T, A AL S4B Jb e A e e 2 1k &
PRI R LS 2 FFE 0" 730000 220, 22 MR 2EAFIE B 2 oty H
IRARIE B2 51 R AL T A 9205 100191 U5 AL BT R ARIE
ety U R A T AE S B A TR 5 TAE S 4 R

JELETHER . 5K K, E—mail:zhangtiansong@fudan.edu.cn;

PR E—mail:sunfeng@bjmu.edu.cn
doi: 10.3969/j.issn.1674-4055.2021.08.02

1 TEHE ) 48 BT 22 7 151

Goring%[ﬂyu‘é‘—e TR & W s L ( anE
VR ) , A: DRG0 B M2l
PATIES; € AR D ST 5L
(R8T, i 6 R 1 (45 3 T 3d Ao B hn 24
B SRS

A B
o:o I'
° ® °’ ]
¢ ®
®
,C Ij S
o\'o" o.o o..
.‘... “. ..
‘c e o .

P SIE4 4 4 2
2 BIRiEE
2.1 BEAREER Goring 5 MRG0 T v
AR, (AT EA vs. BRIAIXIRLN ) 19
], FEDiasZE ™ R AR OB (S B
SCERPERRT ) FERt [, HREE T O RE
P 2 MetaZ B AR | 30 W A TN 65 )
2 Meta 23 HA IR | 101 S W 90 4% Meeta 73 B A 75 45
= RPIEHE LR WL INMA RS IS, A RIHE T
R AP, FEIE B X — s
AT UE R LA
BEFENMALE MAIFSE . &% KA T s
i, N R A S, O SR L T TS



+ 900 - r R A TIE O I PR 2 2R 202 14E8 H 25 13445 8] Chin J Evid Based Cardiovase Med,August,2021,Vol.13,No.8

i S W, S (i=1,2,....M) DS L

(k=1,2,...K) DT HHEHEARX T2 BT
FEERUN RS,y (A0 = 2R%E 4 LU H R EOR
), JERH TN, TEN o IESS T
200 ] A FEATLRSON , AR R — S N A 6, =6, -
8 (o k>1) 5 BUE ST 2 BT T it
FAE CAATY T ) FERTECR o, W5
AR AT (FES M) B (o
BT ) HAE XN o +6, ,, BT TRk
o ] HINMA ( network meta—analysis of treatment
effect, NMA-TE ) £ .

515‘12 d12

wo | ~Ng_q m BN R s
i1k dix

a;~N(a,v?),a = 0,v2 = 10%.

e KR 2% BRI K A S Y

NMA ( network meta—analysis of baseline response

and treatment effect, NMA-BRTE ) #i%1 % .

iz di;
o |~Ngoo [ | - |LE%(02,05) |,
i1k dix
a;~N(a,v?),a~N(0,10*®),v?>~Gamma(1073,107%).

NMA-TER A HINMA-BRTEAE A L 42
NMA-TEAHY B SR 101 5 S50 A H 0 H
VE MRS 8, MiNMA-BRTEA R AR b 5k
ARBH; NMA-BRTERLHY 5o /7850 o (7= A 5%
Wiy, EEBRAE S AR DR E R, AT T
W 2 IE 4 AT HE T PRSI AR B T S AR
[ AFDXT T TR0 07 il DA IE &5 0 A R, {ENMA-
BRTER AN R FLZL R (logit U ) AR IEZS
g3A, PR PO 77 T B AR 45

TENMA-BRTER A 5L4il [, w] DLF A
RFEF U AINMA ( network meta—analysis of
treatment response, NMA-TR ) BRI ENMAH
HEB KT A, 35 IR CR AR 2
O ) R RRAPHABKAT-Fid it , WA

rS‘i.01 dUl
v |~Ng (| - |.E%(6%,05) |, a;~N(a,v?)-
51’.01‘1‘ dOK’

eSS (i=1.2,..M ) MFFHEE (k=12,...K)
AT GG S & AR R, 2 y=logit(o,),
NINMA-TRATEI A«

Yia hl a2/ .,
. ,Z*(Gervz,ﬁ) s RFh =a+d(k=12....K).
Yix hy

2.2 BEEG AT DM P ESE T A]
HWinBUGS/OpenBUGS ., JAGS. REH {44

Ao GoringZFITE SCHRBH M R} v 45 Hh TR
WinBUGST2 7 A% K AR & i A =L, mr it
%%,
3 A5 M EMetasy i
3.1 BEAREE R i cker™ "EHH T 45 ML Meta
8T ( component network meta—analysis, CNMA )
REARY, T] IR R T I 45 1) — R 3% F i
—ANEEN R R G TR, SCE TR
B 28 T AR AE 2 /D — AR R 4 43 () T B it 6]
AT HLd, T4 M CNMABIPERC Y (Additive
CNMA model ) FICNMAAZ G AEA (interaction
CNMA models ) PiFf .
fBENMABHE HAn TS, m TP
JEECRT FER, T A A 2 A5 R, W
He<sno BANHLX=1,2,...,m HeE AT DL i W2 3]
(AR ) B B RSB Rk
Wk 2R, AT SCER Oy IR bR i e A A
1Eo R BHHEA m x nFEFEX=BC; HFF
XKML EEER (AmiT, Fon THRGE
B Andl, Fon TG ) A EE (nxJi
FEC) BRAEKR, HITZE RO, 1. -13ORE TP
XL 4y (B1]) , DR [R) N PR R
d=Xp+e, A EEIET, HUFFTHIES] HFIXT
Roni () 5 AXWIHHERE; S8unapei’, K
JE Mo, A EINAUR /N 3 mH Al £
IERSiRZE ", IMPERIRIAT LIY J& Ry 28 B
RIS R R A BASAY AT DS X A —
SLHR )22 B R AR CHR R I —F R S, AR
RUBERE T DR AT R E SR IR 1
3.2 XA R i cker SR HICNMARLR & H 43
BT Schmitz &Mt 19 22 &k B SR £, LA
H AU IRZRIE A IE R, e Ttk
P A H AR M Schmitz VG B i 25 A [R] AR Y f
THEER . 50N, BEIRCNMARHREL T AL
xRS, (HAES e, RS AMERERTSY
HUESE , DU CNM AR AT /F R DT E ik (2 Aoy
Bk ms
3.3 B E A A] DL TR A S AT HESRE
T Ri& F netmeta ( MATHECHT A R 1.4-00 ) 37
AL discomb( ) PREFERA SIS
4 E T AR HI B S P A Mleta 5 T A
41 BEAEER PedderfFiANy, FETHBIAY L Meta
238 ( model-based network meta—analysis, MBNMA )
A DAY i 28 L% N VLA A6 >fe b 21551 o — sz i G
R, RE—FIE T B BRI S B ik
e ST h AR 20 o, BRI
e, WUFA - MBNMAE A



A A 0 L A IR 5 R

B20214E8 A %5 134458 Chin ] Evid Based Cardiovasec Med,August,2021,Vol.13,No.8 - 901 -

&6) =1 s 8t NGy @) = f(3,a,).7%) o

iz Fhk=1
lit+o, FHk=2

Kb, gO)FREERE RS, P HRPEA A A5
FERUR e 0, £ RRN mBE (UHER | %k
) 5 p BRI O RS RO, AR
SR S, NG R R AR T TN 5 flwg o y)
TR o 0 b, Y - SOV PR RN
FEIR SR . TR 5 BB AT Emax AR 7R A
AR .

FRRUERTL Dy - S ) =Egt Py (1-e7)0 KXHE,
FEREEANFSE TR S, OB X FR BTG YT RN 5 B
FIRFNFRHE R SEL (rate parameter ) .

Emaxfi il by, 7 (\(’):E+Eim4:\ . A, E, ax,aik

FEHIS LA RENE 5 EDsg 48 15 2 e KA
50% 1 257 1 .
4.2 NS PedderZs® LI MBNMA S 1% #3854 Bt
T EE 2 Y R A Sk i A RO RO g BE
AR ASEL AT A5 381 325 25 o) 2 v R ] - TR Jiti =2 8] )
AAXT TR, L E M IKTEE W 25 rh 3 f % 2 ) 2%
HROR REAS 2] B A [] 004 it =2 (R AR T80
IR, WIFENMARY, FA7E AT 5, R
MBNMA S W& 7 JE LR PR W 22 ) 2%, e de s ot
KERE s 5 AR H AN T 20 2 A5 AR .
4.3 ARG AT i 3T DU ATHESR
Rifi 5 MBNMAdosed) JE41 ( 475 LA 40.3.0
Jiiw ) Sk,

5 HES R

5.1 SR WA, A AW E EXHIE
I 0 28 W S FNMA 7 B30T TR, Wl A4
%I (external controls ) '™ TR N Z%KL
( treatment effect parameter ) ™7 FHHLFELL Y
( random baseline models ) ' & 1F 19 5 1
(adjusted treatment response ) 7 ZJEMeta
53M7 (multivariate meta—analysis ) "', 2850
il (class effect models ) 72945 Horpr | i)
AU (propensity score matching, PSM )
25 FUG FEAS TF (] 4% FE A8 ( matching—adjusted
indirect comparisons, MAIC ) ZE DU (matching
method ) ZFH MAEZSEE %4 (individual
participant data, IPD ) EBEXHLEE S [Y PrAs o i
AT TE R AFAR AN ) St ] 1) B et S22,
5.2 RZFAEB] ThomZ 5T AL IL L5 N A AL,
K DU HrAE 2R, B S OEST . A B e
B SRR 9 SR AR T 2R B B IPD Y SR 5 41
PRAAANMA , LRI AN ) T T it % i 3
ke RS FAE T, DA AR S B8 AR A G
Ba, RIS SCRT A DA T B0 X 28 W23 1) 3 BT SR
Signorovitch%pﬂ%FHMAIC%*E% W AE T A Sk

XS R ARG OL T, 3l X TPDAF ST A A 14
ZH GRAITKIE G SR EEWRHITILET,
BT BT SR AR BRI P 67 R S s T TR
R T R o BT TR AR B S 4RI P
FHLG, AT B AR

Schmitz %5l Xt Z Fp+ WS i I6 YT 2 &
RESR S (P B BINMAZE ), SRHIDEAD
19 5 ik R LM AT 5 2 2 30 W 82 ) 4l T 5%
o, T UM RE BRI R B NN
WS (R AR LR B T A TUL L, #2 o LU
WEZE RIS W A] SR BRI, AR B SASXF +-7]
DI B INMAZSH 48R, TR AR IA TR AR
PO+ FER AN+ B e SRR fA oK X e Je A= A7
= ( progression free survival, DFS ) Wt EEAE®
KAGH
6 &iE

B XHIESE M 25 T2 FINMA , HATE A A gt
Bk, BERAIHEE S PR AL TR IE™,
BAESE BRI HII I N A . — B3 ke n) et
JIF A BN AR NMA 28 B s [ Btk . — 2
PEFARINE , Rl 2 e BIFE 1a) T PR 6 15 P R
AR AG RS s R, SRR N T 5 B
AR A 5, WICNMA PR AR 2 £ 24 4+
P 2 ROV TN o A o A B
BOE M T ARG A . IPDEURE SR v/F 01 1 ak
I VAT PR RS AP AT RS TR 4B, (H
LPREOL N W ELZIPD; BT R EEHE R 5
SEERA WA (AAERER) , TEMBLIRE
/I o =R R 90 2% W 2 1Y)~ S i [ A
XSRS AT T, ZHWF T 2ok R PR T A s
PN, WEE S 2% e A FRRIAS TEAHF 5% (8] 1 Tk
I 355 PR AU PR 5 AS P B S 3 SR g RS Y
B, AR, EHXERRIPCRT R, BiaH
e T 2l AR BRI 7, S EZ 2R s
il B RL = ARG

S % 3t

[1]  Efthimiou O,Debray TP,van Valkenhoef G.et al. GetReal in network
meta—analysis:A review of the methodology[J]. Res Synth Methods,
2016,7(3):236-63.

[2] SRR PN A M Meta T gTit i 250 () %%
Meta /T 4e i S K AR AUALL G AR PR D). vh RO 1l A5 P2 2
Z435,2020,12(7):769-74,793.

3] KKF. MZEMetasd AT, U0 4. DHUERS 2% 5 R SZ M.
M. AL ECRRE A, 2019,133-82

[4] R i cker G,Schmiiz S,Schwarzer G. Component network meta—analysis
compared to a matching method in a disconnected network:A case
study[J]. Biome J,2021,63(2):447-61.

[5] Goring S,Gustafson P,Liu Y.et al. Disconnected by design:analytic
approach in treatment networks having no common comparator[J].

Res Synth Methods,2016,7(4):420-32.
(FHe91457)



-914 - F G TE O 1048 R 2 2 5 202 14E8 H 45134 45 8] Chin J Evid Based Cardiovasc Med,August,2021,Vol.13,No.8

critical biomechanically induced and cardioprotective signaling
system[J]. The Journal of clinical investigation,2007,117(6):1538-49.

Talman V,Ruskoaho H. Cardiac fibrosis in myocardial infarction—from

[22

—

repair and remodeling to regeneration[J]. Cell and Tissue Research,
2016,365(3):563-81.

[23] Toldo S,Abbate A. The NLRP3 inflammasome in acute myocardial
infarction[J]. Nature Reviews Cardiology,2018,15(4):203-14.

[24] Liu Y,Xiao Y,Liu J,et al. Copper—induced reduction in myocardial
fibrosis is associated with increased matrix metalloproteins in a rat
model of cardiac hypertrophy[J]. Metallomics,2018,10(1):201-8.

[25] Zhou Q,Zeng Y,Xiong Q.et al. Construction of CNA35 Collagen—
Targeted Phase—Changeable Nanoagents for Low—Intensity Focused
Ulirasound-Triggered Ultrasound Molecular Imaging of Myocardial
Fibrosis in Rabbits[J]. ACS Applied Materials & Interfaces,2019,11
(26):23006-17.

[26] Fujita K,Maeda N,Sonoda M,et al. Adiponectin Protects Against
Angiotensin II-Induced Cardiac Fibrosis Through Activation of
PPAR- a[J]. Arteriosclerosis, Thrombosis,and Vascular Biology,
2008,28(5):863-70.

[27] L 6 pez BA,Gonz a lez A,Ravassa S.et al. Circulating Biomarkers of
Myocardial Fibrosis[J]. Journal of the American College of Cardiology,
2015,65(22):2449-56.

[28] Flett AS,Hayward MP,Ashworth MT,et al. Equilibrium Contrast
Cardiovascular Magnetic Resonance for the Measurement of Diffuse
Myocardial Fibrosis[J]. Circulation,2010,122(2):138-44.

[29] Nakamori S,Dohi K,Ishida M,et al. Native T1 Mapping and
Extracellular Volume Mapping for the Assessment of Diffuse
Myocardial Fibrosis in Dilated Cardiomyopathy[J]. JACC:
Cardiovascular Imaging,2018,11(1):48-59.

[30] EHINEE. DA HEILAFsST2, GDF-15. GAL-33ik 5 a0
WUESE R ARSEPED]. 136 138 K ,2019,2-12.

[31] Xu G,Zhang C,Yang H,et al. Modified citrus pectin ameliorates
myocardial fibrosis and inflammation via suppressing galectin—3 and
TLR4/MyD88/NF-k B signaling pathway[J]. Biomedicine & Pharma
cotherapy,2020,126.

A TR

(_13%£9017517)

[6] Pedder H,Dias S,Bennetts M.et al. Joining the Dots:Linking Disconnected
Networks of Evidence Using Dose—Response Model-Based Network
Meta—Analysis|J]. Med Decis Making,2021,41(2):194-208.

[7]1 Stevens JW,Fletcher C,Downey G.et al. A review of methods for
comparing treatments evaluated in studies that form disconnected
networks of evidence[J]. Res Synth Methods,2018,9(2):148-62.

[8] Schmitz S,Maguire A,Morris J.et al. The use of single armed
observational data to closing the gap in otherwise disconnected
evidence networks:A network meta—analysis in multiple myelomalJ].
BMC Med Res Methodol,2018,18(1):66.

[9] Dias S,Sutton AJ,Ades AE.et al. Evidence synthesis for decision
making 2:a generalized linear modeling framework for pairwise and
network meta—analysis of randomized controlled trials[J]. Med Decis
Making,2013,33(5):607-17.

[10] Dias S,Welton NJ,Sutton Al,et al. Evidence synthesis for decision
making 5:the baseline natural history model[J]. Med Decis Making,
2013,33(5):657-70.

[11] R ii cker G,Petropoulou M,Schwarzer G. Network meta—analysis of
multicomponent interventions[J]. Biom J,2020,62(3):808-21.

[12] R ii cker G,Schwarzer G. Reduce dimension or reduce weights?
Comparing two approaches to multi—arm studies in network meta—
analysis[J]. Stat Med,2014,33(25):4353-69.

[13] Welton NJ,Caldwell DM,Adamopoulos E,et al. Mixed treatment
comparison meta—analysis of complex interventions:Psychological
interventions in coronary heart disease[J]. American Journal of Epide
miology,2009,169(9):1158-65.

[14] R ii cker G,Krahn U,Konig J,et al. Package ‘netmeta’ .[EB/OL]
(2021-5-11).https://cran.r—project.org/web/packages/netmeta/
netmeta.pdf

[15] Thorlund K,Mills EJ,Wu P.et al. Comparative efficacy of triptans for
the abortive treatment of migraine:a multiple treatment comparison
meta—analysis[J]. Cephalalgia,2014,34(4):258-67.

[16]2E & A%, ok Kk, B, 55 . 190 2% Mee ta 53 T B 53 20F i R 471

(FZ) o BT Y50 8O0 0 2 Meta 73], P AR TIEC>
I B 24,2021, 13(5):519-22.

[17] Pedder H,Li Lu,Karim A. Package ‘MBNMAdos’ . [EB/
OL] (2020-09-10). https://cran.r—project.org/web/packages/
MBNMAdose/MBNMAdose.pdf

[18] Viele K,Berry S,Neuenschwander B,et al. Use of historical control
data for assessing treatment effects in clinical trials. Pharm
Stat,2014,13(1):41-54.

[19] Korn EL,Liu PY,Lee Sl,et al. Meta—analysis of phase Il cooperative
group trials in metastatic stage IV melanoma to determine
progression—free and overall survival henchmarks for future phase Il
trials[J]. J Clin Oncol,2008,26(4):527-34.

[20] Dias S,Welton N,Sutton A,et al. Evidence synthesis for decision
making 5:the baseline natural history model[J]. Med Decis Making,
2013,33(5):657-70.

[21] Thom HH,Capkun G,Cerulli A.et al. Network meta—analysis combining
individual patient and aggregate data from a mixture of study designs
with an application to pulmonary arterial hypertension[J]. BMC Med
Res Methodol,2015,15(1):34.

[22] Phillippo DM,Ades AE,Dias S.et al. Methods for Population—Adjusted
Indirect Comparisons in Health Technology Appraisal[J]. Med Decis
Making,2018,38(2):200-11.

[23] Signorovitch JE,Sikirica V,Erder HM,et al. Matching—adjusted
indirect comparisons:a new tool for timely comparative effectiveness
research[]]. Value Health,2012,15(6):940-7.

[24] Signorovitch JE,Wu EQ,Yu AP.et al. Comparative effectiveness
without head—to—head trials:a method for matching—adjusted indirect
comparisons applied to psoriasis treatment with adalimumab or
etanercept[J]. Pharmacoeconomics,2010,28(10):935-45.

[25] Achana FA,Cooper NC. Network meta—analysis of multiple outcome
measures accounting for borrowing of information acrossoutcomes|J].
BMC Med Res Methodol,2014,4(1):92.

[26] Dequen P,Lorigan P,Jansen JP.et al. Systematic review and network
meta—analysis of overallsurvival comparing 3 mg/kg ipilimumab with
alternative therapies in the management of pretreated patients with
unresectable stage [l or IV melanoma[J]. Oncologist,2012,17(11):
1376-85.

ARGl MY



