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A7 F VA Meta-Analysis
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Fig. 2. Estimated difference in response rates at week 8 8. 3% (95%C| : 4. 4_ 1 2 . 3) T . ESCO) (g 5

(or last assessment if <8 wk) (Esc —Cit) with 95% confidence

intervals. Esc, Escitalopram; Cit, citalopram. Response b\‘ﬁ% (:}imgb\‘% L \ t L \ 5 %E% ( :

is defined as the percentage of patients with >50%
improvement from baseline (MADRS or HAMDy;). * The

naturalistic study of Lancon et al. (2006) was not included Montgomery et al. (201 1 ) 4

in the calculation of the overall mean.
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“...statistically significant differences in terms of efficacy
... between Fluoxetine and Venlafaxine, but the clinical
meaning of these differences is uncertain...”

“...meta-analysis highlighted a trend in favour of
Sertraline over other Fluoxetine”

“Although Mirtazapine is likely to have a faster onset of
action than Sertraline and Paroxetine no significant
differences were observed...”

Which interventions work? In whom?
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Comparative Effectiveness Research (CER)

» The Institute of Medicine committee has
defined CER as “the generation and
synthesis of evidence that compares the
benefits and harms of alternative
methods to prevent, diagnose, treat,
and monitor a clinical condition or to

| Comparative

ectvencss eseen— mprove the delivery of care. The
allows Investigators . .
to determine the purpose of CER is to assist consumers,
superiority, inferiority, .. .
or equivalence of clinicians, purchasers, and policy
varluusllntervenpons . L.
e makers to make informed decisions that
will improve health care at both the
Mitka, M. (2010). US Government Kicks Off Program for individual and population levels.”

Comparative Effectiveness Researches. JAMA 304: 2230-1.
http://www.nap.edu/read/12648/chapter/4 7

Network Meta-Analysis (NMA)
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» Multiple treatment comparison meta-analysis, Mixed-
treatment comparison’2 & EELDIND

Caldwell et al. (2005), Salanti (2012) 8
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‘Network’ Meta-Analysis
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Synthesizing Indirect Evidence
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NMA for 12 new-generation antidepressants

Comparative efficacy and acceptability of 12 new-generation
antidepressants: a multiple-treatments meta-analysis

Andrea Cipriani, Toshiaki A Furukawa, Georgia Salanti, John R Geddes, Julian P T Higgins, Rachel Churchill, Norio Watanabe, Atsuo Nakagaw,
Ichiro M Omori, Hugh McGuire, Michele Tansella, Corrado Barbui

Summary
Background Conventional meta-analyses have shown inconsistent results for efficacy of second-generation
antidepressants. We therefore did a muluple-lrealmenls mela -analysis, which accounts for both direct and indirect

@

Published Online
January 29, 2009
DOL10.1016/50140-

comparisons, to assess the effects of 12 new- on major 73609600465

Methods We ically reviewed 117 ised controlled trials (25928 participants) from 1991 up to  posasmcrorn

Nov 30, 2007, which compared any of the following antidepressants at therapeutic dose range for the acute treatment 673609600477

of unipolar major P! ion in adull: propion, citalop escil o

milnacipran, mi; i line, and ine. The main were the p Public Health, Section of

of patients who responded to or dropped out of the allocated treatment. Analysis was done on an intention-to-treat ::":L’;‘:‘:‘:L’:; »

basis. Verona ftaly (A iprani PHO,
Barbui MD, Prof M Tansell MD);

Findings Mil esci and line were signi y more efficacious than duloxetine ~Department of Pychiatry and

(odds ratios [OR] 139, 1.33, 1.30 and 1.27, respectively), fluoxetine (1.37, 1.32, 1.28, and 1.25, respectively), ;ﬂ:‘;:‘::::‘:f"““

fluvoxamine (1-41, 135, 1.30, and 1.27, respectively), paroxetine (1-35, 1-30, 1.27, and 1.22, respectively), and ¢, e sehoolof Medical

reboxetine (2-03, 195, 189, and 1.85, respectively). Reboxetine was significantly less efficacious than all the other

tested. Escitalop and s i show:-d the be:l pmﬁle of acceptability, leadmg to significantly

fewer disconti; ions than did it P and
Clinically imp i exist between prescribed antidep for both efficacy
and acceptability in fxvour of escitalopram and li ine might be the best choice when starting treatment

for moderate to severe major depression in adults because it has the most favourable balance between benefits,
acceptability, and acquisition cost.

Funding None.

Sciences, Nagoya, Japan
(ProfTA Forukawa D,

NWatanabe PhD, | M Omori PhD);

Department of Hygiene and
Epidemiology, University of
Toannina School of Medicine,
Greece (G Salanti PhO);
Department of Psychiatry,
University of Oxford, UK

(A Giptiani, Prof | R Geddes MD);
MRC Biostatistics Unit Institute
of Public Health, University of
Cambridge, UK
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Figure 2: Network of el i Itipl ta-analysis for efficacy (resp ) 1 Z*E Ea) )'L'D 3’7‘?{0) b *BTEYT
The width of the lines is p oportional to th mber of trials comparing each pair of treatments, and the size of
ach node i p part nal to the number fmnd iomised participants (sample size). The network of eligible %%% E’J (Ln:l:4mj

comparis ceptability (dropout rate) analysis s similar.

Cipriani, Furukawa, Salanti et al. (2009) 13
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» Escitalopram vs Fluoxetine
> EIELEER 258k

OR 1.23, 95%Cl: 0.87, 1.75
> EHELEROTIES>XZMRD ..
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pl
Th wldth of the |nc“5l p oportional to th mber of trials comparing each pair of treatments, and the size of

ach node i p part nal to the number fm domised participants (sample size). The network of eligible
comparist ceptability (dropout rate) analysis is similar.

Cipriani, Furukawa, Salanti et al. (2009) 14
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Figure 2: Network of eligibl i Itipl t is for efficacy (resp
The width of the lines is proportional to thc number of trials comparing each pair ofneatmcms and the size of
each node is proportional to the number of randomised participants (sample size). The network of eligible
comparisons for acceptability (dropout rate) analysis is similar.

Cipriani, Furukawa, Salanti et al. (2009) 15

Reboxetine vs.
I T Y

Bupropion 0.63 (0.46, 0.83)
Citalopram 0.61 (0.47, 0.80)
Duloxetine 0.68 (0.50, 0.95)
Escitalopram 0.51 (0.39, 0.68)
Fluoxetine 0.68 (0.53, 0.86)
Fluvoxamine 0.69 (0.50, 0.97)
Milnacipran 0.67 (0.46, 0.97)
Mirtazapine 0.49 (0.36, 0.66)
Paroxetine 0.67 (0.50, 0.86)
Sertraline 0.54 (0.41.0.71)

4@@11%%]3_/\?(;%&\ % 5&(/\3%:':%(; 16




NMADZF 723 : Comparative EffectivenessdzTA
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XTLEE A w X EEDHETESE, (EREX

3@ Efficacy (response rate) (95% Cl) Il Comparison [ Acceptability (dropout rate) (95% Cl)

BUP 1.00 075 1.06 0.89 073 087 087 081 0-62 1.01 0-84
(078-128)  (055-101)  (086-132)  (074-108)  (053-100)  (058-124)  (066-114)  (065100)  (0-45-086)  (082-127)  (068-1.02)
0-98 ar 075 1.07 090 0-73 0.87 087 0-81 0-62 1.02 0-84
(078-123) (055-102)  (086-131)  (073-109)  (054-099)  (060-124)  (0:66-115)  (065-101)  (045-084)  (081-128)  (0.67-106)
1.09 112 DUL 143 119 0-98 116 116 1.08 0-83 136 112
(083-143)  (0:87-144) (109-185)  (091-157)  (067-141)  (077-173)  (083-161)  (084-140)  (057-122)  (101-183)  (084-150)
0.82 0.84 075 ESC 0.84 069 0.81 081 076 0.58 0.95 078
(067-1.01) (070-101)  (0:60-0.93) (070-1.01) (0-50-0-94) (055-115) (062-1.07) (062-0.93)  (0:43-0-81) (077-119) (0-64-0-97)
108 110 0-99 132 FLU 0-82 0.97 097 091 070 114 094
(090-129)  (093-131)  (079-124)  (112-155) (062-107)  (069-132)  (077-121)  (079-105)  (053-092)  (096-136)  (081-1.09)
110 113 101 135 1.02 FVX 118 118 110 085 138 114
(0-83-147) (0-86-147) (074-138) (1:02-176) (081-130) (076-175) (0-87-1:61) (0-84-1.47) (0:57-126) (1-03-1-89) (0-86-1:54)
1.07 1.09 0.97 130 099 0.97 MIL 099 094 072 117 0.97
(077-148) (078-1:50) (0-69-1:38) (0-95-178) (074-131) (0-68-137) (069-1.53) (0-68-131) (0-48-110) (084-172) (0-69-1-40)
079 080 072 0.96 073 071 074 093 072 117 0.97
(072-100)  (063-101)  (054-094)  (076-119)  (0-60-0-88)  (055-0.92)  (053-101) (075117)  (051-103) (091151  (076-123)
1.06 1.08 0.98 0.96 1.00 077 125 ¥
(0-87-130) __ (0-90-1:30) (08611) (076123 (074133 : (056-1.05)  (104-152)  (0:86-124)

150 1.63 134

(1.03-2:18) .52-2; 16-1- (119-224)  (0:99-1:83)
087 088 079 1.06 0-80 079 081 110 0-82 0.54 082
(072-1.05) (072-1:07) (0:62-1.01) (0-88-1.27) (0-69-0-93) (0-61-1.01) (0-60-111) (0-90-136)  (0-69-0-96) | (0-41-071)

085 086 077 103 078 077 079 108 079 053 098
(070-101)  (071-105)  (0:60-099)  (0:86-124)  (0-68-0.90) (059-099)  (058-108)  (087-133)  (0-67-094) | (040-0:69) | (082-1.16)

Cipriani, Furukawa, Salanti et al. (2009)
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FluoxetineZzEH#E & U THEER

Efficacy (response rate) OR (95% Cl)  Acceptability (dropout rate) OR (95% Cl)

Bupropion 0-93 (0-77-1-11) 112 (0-92-1-36)

Citalopram 0-91(076-1-08) 111 (0-91-137)

Duloxetine 1.01 (0-81-1-27) 0-84 (0-64-1-10)

Escitalopram 0-76 (0-65-0-89)* 119 (0-99-1-44)

Fluvoxamine 1.02 (0-81-1-30) 0-82 (0-62-1.07)

Milnacipran 0-99 (0-74-1-31) 0-97 (0-69-1-32)

Mirtazapine 073 (0-60-0-88)* 0-97 (0.77-121)

Paroxetine 098 (0-86-1-12) 0-91(0-79-1-05)

Reboxetine 1-48 (116-1-90)* 0-70 (0:53-0-92)*

Sertraline 0-80 (0-69-0-93)* 114 (0-96-1-36)

Venlafaxine 078 (0-68-0-90)* 0-94 (0-81-1-09)
OR=odds ratio. Cl=credibilty interval. *p<0-05. For efficacy, OR higher than 1 favours fluoxetine. For acceptability,
OR lower than 1 favours fluoxetine.
Table 4: Efficacy and acceptability using fluoxetine as reference compound
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o SEFEONTUED ! !
Salanti (2012), Dias et al. (2013) 21

Inconsistency

» Consistency: RvY hJ—T LDEE - BIEIET > XICLKD
A MDEffect SizeDZEM—EX (consistent) 32 &
> R NDJ—D LOEBDBEDNRT7ICHNT, B - Hix
T EF> XICKBEffect SizeDENBWC—HUTEET
DTE
> KOEEZHIC(E. Transitivity&ESHNd2EE
» Inconsistency: Lack of consistency
> v ND—T LDBEDOLEBROZHMMN. AiieE UTHKRD
MlEIdWEWDS ZEIC ! ]
22
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Local inconsistency on the network
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Cipriani, Furukawa, Salanti et al. (2009) 23

CIT-ESC-PARODTriangle Loop

» CIT vs. ESCOEELLE TE. ESCOEFDINH

U BECRGENS
or:065 P CITvs. PARTI(E., CITOEFSHBE(CKIGER
(0.44, 0.96) HE L)Y
» ESCIE. PARKDEBE(ICKIEENFL\...
» DIFTTEFRL, ESCEPARDEELLE Tl

BEENMNET . ORE 0.89 (FEULMRLY
> LWHODSB [=IR] (SIEVVRRE ! !
» ESC-PAR-CITRD/ R _EDEffect Sizeld—%K
ESC _ PAR U7k ? ?

OR: 0.89
(0.61, 1.32) Cipriani, Furukawa, Salanti et al. (2009) 24

OR: 0.68
(0.53, 0.87)
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Inconsistency DT

» Inconsistency: Whether direct and indirect
A evidence accords or not, which have been
obtained from different sources.
ConsistencyDAREN FAN D KD THILURX.
R D= L OBEBODOLEROZE MR
B DIITZIRNC &S
Direct comparison: A vs B
Indirect comparison: Bvs C, Cvs A
» How the direct and indirect
B < , C comparisons are consistent?

v

\ A 4

Salanti (2012), Dias et al. (2013) 25

Inconsistency on the Entire Network

Direct comparison for A vs B

A 6, A B
\ / 61 dir
F B A .,
s
E C I
D E C
Entire Network D

Indirect comparison network except for
direct comparison of Avs B
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> R RND—2T LOFFEDI/NR (Avs. B) ([CHUVT. MEIHELEER
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Multivariate Random-Effects Model

» Suppose Y;, is the estimated treatment effect for the rth
outcome in the ith trial (i =1,2,...,N; r = 1,2, ...,p), which is
defined as a contrast to a common baseline treatment (e.g.,
placebo).
> Yir~N(lir, Sizr); Hir~N (6, T7)

> s2 is within-study variance (ordinarily, fixed to a valid
estimate).

» 6, is corresponding to the average treatment effect, and t2 is
across-studies variance.

White (2011), White et al. (2012) 28




Matrix Notation

> V=Y, Yie o Yip), (i=1,2,..,N)
> Yi~N(uy, Si), i~N(6,%)

2
0, Si1 Pi12Si1Si2  *** Pi1pSi1Sip
2
> 0 = 0, S, = Pi125i15i2 Si2 o Pi2pSi2Sip
) . . . .
ep e G, , G, 2
Pi1pSi1Sip  Pi2pSi2Sip Sip
2
1 K12T1Tp - KlpTITp
2
y 3= | K12TiT2 75 v KopTaTy
2
KlpTlTp szTsz Tp

White (2011), White et al. (2012) 29

X EX L E B2
> Parameter vector : n = (04, ...,0,,T1, -, Tp, K125 s K(p—1)p)

N
t(n) = Z logp(Wit, - YiplM)
i=1

N
1
B _Ez{loglz +Si1+ i — OW;(y; — )" + p; log 27}

=1

» where W, = (Z + 5;)7!

30




Setting and Objective

>

—MREZERS LR, ST BLDOSBIHEEN. Vs

(Yi1, ., Yiy) DOBEDIBEBEHDH D THDETD (FELE. COLEE%:
Avs B DL EMERNC &(CT D)

0, DERIHETIEL. WEILEREE ¢(n) ZRAXIELITDCE(CEO>TE
BTENTES

EiFLLEOIET > X Avs. BOBEEBLEBRODTIET >R (CLD 6,D
ERCHETE(E

RHELEER DI ES > X : 2Dy NDJ—T L5, EELEEDE
REBRUNE 6, DIETEE

0. DBIETEST > ADIBIREIEDK D (CEHINIELNDIES S

n?? 31

Inconsistency on the Entire Network

Direct comparison for A vs B

A 01 A:B
\ / 61 dir
F B
F
E C I
D E C
Entire Network D

Indirect comparison network except for
direct comparison of Avs B
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EFEROTEST > X

> BEIELLER A vs B (CXF 9 BDerSimonian-Laird DZEEXREST)L
> ‘¥i1~N(I~li‘1,: Si21)’ i1 ~N (0, 7%)

> WIEICERAEN

i1 — 91)2

+ log 2w
Tf+5i21 s }

N N
1
Lair() = Z logp(y11164,7%) = — EZ {log(ff +sh) +
i=1 i=1

> ERMICIE BEEROBRE. Ry ND—DO2EDLE
() M5 44i(n) ZELUBIWZEDNSESND EEX BN
D

DerSimonian and Laird (1982) 33

TEDDEE (1)
» 1. 2 arm trials that compares A vs B

2;(n) = logp(¥11161,7%)
» Only involves direct comparison information
» 2. More than 2 arm trials that include A vs B
2:(m) =1ogp(yi1161,7%) +10gp Wiz, o) Vip|¥in, 1)

» that can be decomposed to a marginal likelihood of Y;;
and conditional likelihood of (Y}, ..., Y;;) conditioned on

Yii = yi1- 34

17



LEDDEE (2)
» 3. The other trials that do not include A vs B

t;(n) = logp(izs -» YiplM)

» that do not involve direct comparison information of
Avs B.

35

TE D

£) = ) logp(yinl6s,18) + ) logp(ylon, )

i€E; IEEN

+ z logp(Viz, » YiplYin,m) + Z logp(Yiz, s Yipln)

iEEII iEEIII

> MWEAEREEG. BEEREROIET > AOLEDHD TN
SO (. INENCDEEIT DT ENTED
> BEDRRKDZ. ERORY NDO—J(CHITD. BEIE

SORADBEREFOIAIRKR NEEEKT D i
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FETES > ADESLEREK

tina(m) = Z logp(Yiz) oos Yiplyie 1) + Z logp(Vizs s Yip|m)

> MWIET DXIMAEDED (S ENENOREBROBEDLE, 5
HRNE(C LD TERSND

> DED. INZBMULEERRB(E. T U7
BONMENE (EEE0—HM) (I HRIEEND !

> BHETEFT > ADALEDIERZ T2 (CFIA UITHEEEC !

» Lindsay (1988) [CKk D> CIRESNZESIHLEE (composite

likelihood method) &EFFIRI D ENTED ! 37

Theorem 1: #EPEAEES

» Let the maximum composite likelihood estimator (MCLE) of

Lina(M) s fing-
» 7ingq 1S @ consistent estimator of 7.
» The asymptotic distribution of #j,q is

v Ning(Minga — 1) = N(O, Ii;l%i ()

» where I;,q(n) = —E[0%¢inq(n)/0ndNnT], Ninq is the number
of trials that contribute to #;,4(n).

38




1BERD+ 1%
» Because of the additivity of the log likelihood
(M) = Lair (M) + Lina (M)

» Additivity is fulfilled for the information matrices:

I(m) = Iqir(M) + ling(m)

» 1jing has the sufficient information on the entire network
except for the direct comparison component.

39

Theorem 2: |[B¥R=ED D f#

» The overall estimator 8 can be decomposed to the direct and
indirect components as

6, = Vfdir(n)émir + Wind (1)01ina + 0, (1)
9]‘ = ej,ind + Op(l), (j= 2,,p)
> Wair(m) = L1,air /1111, Wing(m) = 1 — wgir ()
> L air®M) = —E[0%€4ir (1) /0621, 11 (n) = —E[0%£(1) /067 ]

» The fraction of the Fisher information accords to the
contribution rate of each component!!
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InconsistencyDARTE

» For a specific pairwise comparison Avs B (6,), a formal test can
be constructed for evaluating consistency between direct and
indirect evidence.

» Test for Hy: 61 gir = 61inq
> él,dir: MLE for the conventional direct comparison
» 0 inq: MCLE for the indirect evidence network assuming that

the entire network consistency is fulfilled except for the
excluded direct comparison component

» Through inversing the asymptotic distributions of él,dir and él,ind’

the pseudo-Wald test can be constructed.
41

NMA for 12 New Generation Antidepressants

» Review for 117 RCTs (25,298 patients)
\ ' / from 1991 to 2007, which compared
12 antidepressants for the acute
R treatment of unipolar major
i depression.
A » The outcome was response to the
allocated treatment (binary).
» The comparative efficacy for the 12
antidepressants was evaluated by
NMA.

for the multipl

Figure 2: Network of eligibl isons for ipl lysis for efficacy (respe
The width of the lines is proportional to the number of trials comparing each pair of treatments, and the size of
each node is proportional to the number of randomised participants (sample size). The network of eligible
comparisons for acceptability (dropout rate) analysis is similar.

Cipriani, Furukawa, Salanti et al. (2009) 42
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Selected Results (by the Order of P-values)

Contribution
OR for the whole rate of OR for direct OR for indirect
network direct comparison comparison
comparison

Number of
direct
comparison

P-value

Citalopram Vs

Escitalopram 0.84 (0.71, 0.99)

0.68 (0.54, 0.85) | 1.05 (0.83, 1.32)

Mirtazapine vs

Venlafaxine 1.07 (0.88, 1.29)

1.53 (1.03, 2.27)  0.95 (0.77, 1.19)

Bupropion Vs
Fluoxetine

1.06 (0.91, 1.25) 0.82 (0.61, 1.11)  1.19 (0.98, 1.44)

Citalopram vs

Paroxetine 1.09 (0.92, 1.29)

1.54 (1.03, 2.31)  1.02 (0.85, 1.23)

Bupropion Vs
SErETaline 3 0.87 (0.73, 1.03) 16.3% 1.07 (0.79, 1.46) 0.78 (0.63, 0.97) 0.103

Fluoxetine Vs
Sertraline 8 0.81 (0.71, 0.94) 29.3% 0.70 (0.56, 0.89) 0.89 (0.74, 1.06) 0.123

Fluvoxamine vs
Milnacipran

0.98 (0.71, 1.36) 11.4% 0.57 (0.26, 1.24) 1.10 (0.77, 1.57) 0.131

-

Ll L]
Escitalopram vs. Citalopram
Contribution Rate OR (95%Cl)
Burke et al. 2000 —. 7.0% 0.87[0.57, 1.33]
Colonna et al. 2005 —— 7.3% 0.76 [0.50, 1.16]
Lapola et al. 2001 . 6.5% 0.62[0.40, 0.97]
Moore et al. 2005 e 5.3% 0.47[0.29, 0.77]
Direct comparison estimate i 26.0% 0.68 [0.54, 0.85]
Indirect comparison estimate ? 74.0% 1.05[0.83, 1.31] P O 009
- L]
Total NMA estimate <> 100.0% 0.84[0.71, 0.99]
T T T 1
0.25 0.50 1.00 1.50
Odds ratio 44




0

RUE BEAfT N\ DI

> Ry ND—T LORFED) (R (CAR—EMENEONTT ?
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REBTICICHEI S CLETED !
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T e idence | | niect bviderce [CL]
OR (95%C.1.) P-value OR (95%C.1.) P-value
vs. Fluoxetine
Duloxetine 1.02 (0.83, 1.26) 0.866 1.07 (0.87, 1.33) 0.512
Paroxetine 1.00 (0.89, 1.13) 0.955 1.01 (0.90, 1.14) 0.827
Sertraline 0.81 (0.71, 0.94) 0.004 0.82 (0.71, 0.94) 0.005
Citalopram 0.92 (0.78, 1.07) 0.273 0.81 (0.67, 0.97) 0.024
Escitalopram 0.77 (0.67, 0.89) 0.001 0.85 (0.72, 1.00) 0.045
Fluoxamine 1.02 (0.82, 1.28) 0.834 1.01 (0.81, 1.26) 0.924
Milnacipran 1.01 (0.77, 1.31) 0.966 1.01 (0.77, 1.32) 0.955
Venlafaxine 0.79 (0.70, 0.90) < 0.001 0.80 (0.70, 0.91) 0.001
Reboxetine 1.48 (1.18, 1.86) 0.001 1.42 (1.13, 1.80) 0.003
Bupropione 0.94 (0.80, 1.11) 0.457 0.96 (0.81, 1.13) 0.621
Mirtazapine 0.74 (0.62, 0.89) 0.001 0.74 (0.62, 0.88) 0.001
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Concluding Remarks

> XY RNID—OXFTFIUSXCHITD, BHELEROTIES >
ADEBHHEE, ZTNICEDL., EiE - BEtRoIET>
ADA—ENEDBNMREF E=RFELIC

> BHEC, A —EIEDOREDPEZFHI Y SIEIF TR, ik
ROIEFT >IN EDIREDEFNRDOEZRLTNDD
h\. B - EEMNLEFHMEN EIEETH D

> AFEDA—EIENEENON D) CRI(TH U CORMERET(CEILA
ITRITEMNTED

> EENICEERBIET > XDEE - BIRDGEE UTHA
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