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Meta-avaAuvon dtktuou

(Network Meta-Analysis)

Anuftpng Maupidng
Enikoupog KaOnyntng Ztatiotikng
Nodaywytkd TuRpa Anpotikig Eknaidsvong
Naveniotipo lwavvivwv

Me toAAEg euxapLotieg otoug Mlewpyia ZaAavth, Avva Xotpdvn Kat Ztoupo Aviwviov



210 TEAOC TNC StaAeénc Oa pmopeite

va Katovonoete og faBoc tn pETa-avaivon Sktuou
VOl KOTOLVOIN OETE Kol a€LOAOYNOETE TIC UTIOBEDELC TNG
VOl TTOPOUGCLACETE TA KUPLOL ATTOTEAECUOTA TNC

VO EPUNVEVOETE TA BAOLKA ATTOTEAECUATA TNG



AntAn pEta avaAvon

2UyKpLlon 2 nopepPacswv

Méta-avalvon:



AntAn pEta avaAvon

JuyKpilvoupe tnv mapepfaon A pe tnv mopepBaon B
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Méeta-avaiuon
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JUVOALKO pEyeBOC
enibpaong
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MAnBwpa pETa-avalvoewv

¢"Although ertazaplne is likely to
: have a faster onset of action than
{Sertraline and Paroxetine no
tsignificant differences were
observed...”

i,‘...meta-analysis highlighted a trend in favour of-f_
~ Sertraline over other Fluoxetine”

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

i 'Venlafaxine tends to have a favorable trend i ?_
‘response rates compared with duloxetine”




Méeta-avaAuvon diktuou

Network meta-analysis

JUYyKpLVOUE TNV JUYKPLVOUE TNV JUYKPLVOUE TNV
napeuPoon A pe tnv napeuPfoaon A pe tnv napeupaonB pe tnv
napeuPoon B napeuPfoon napeupaon I
TKA | | TRA ]| TKA TKA | | TKA | [ TKA KA | | TR | [ TKA

Merasavaruen) Méeta-avaluon Méta-avaAuon

A Vv
2UVOALKO pEyEBOG 2UVOALKO peyeBOG 2UVOALKO pEyeBOG
enibpaonc Avs B enidbpaongAvs T enibpaonc B vs T
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paroxetine reboxetine
duloxetine mirtazapine
escitalopram fluvoxamine

Milnacipran == citalopram

sertraline venlafaxine

fluoxetine

bupropion
Milnacipran == paroxetine

reboxetine ? mirtazapine

bupropion escitalopram

milnacipran

fluvoxamine
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‘EMpEON GUYKpPLON

e MmopoUpe va umoAoyloou e
L0l EQLEDT) EKTLLNON YL TNV A
enidpaon (effect) B vs Carmod
TKA mou cuykpivouv A vs B kall

Avs C

ﬂflgg’ — ”ﬁir _ /ndir

var ;2 ) = var ) +var ;)

95% Cl 1 11.96\/var /77;“('}’



‘EMpEON GUYKpPLON

ZUykpLon SMD 95% A.E. S.E.

Placebo vs CBT -0.34 (-0.41, -0.28) 0.03

Placebo vs SSRI -0.19 (-0.30, -0.10) 0.05
Placebo

Mwg Ba cuykpivoupe SSRI vs CBT ?
EKTLHOUHE pLa Eppecn SMD pe to 95% A.E

Mo =034 =(-0.19) =-0.15 ey =0.0874005°200034  ssRi

Vsriscar
mind
SSRIv

Lo EL96 0 =-015+1964/0.0034 = (-0.26,-0.04)



‘EMpEON GUYKpPLON

Indirect effect

Direct effect
NMA effect
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sertraline
milnacipran reboxetine
paroxetine o . mirtazapine
duloxetine - - fluvoxamine
o ® |
escitalopram citalopram
° [ ) .
bupropion ® venlafaxine
fluoxetine

Lancet 2009 Cipriani, Fukurawa, Salanti et al



12 aVTIKOTAOAUTTIKA VEQC YEVLOC

sertraline
milnacipran ., reboxetine
.
.
.
‘e
. 'S . .
paroxetine o * . mirtazapine
‘e
.
.
.
.
.
. .. .
duloxetine - ¢ fluvoxamine
o*
.
.
.
.
.
.
[ J “ ®
escitalopram * citalopram
o*
.
- “ ®
bupropion ‘.‘ venlafaxine
fluoxetine

Lancet 2009 Cipriani, Fukurawa, Salanti et al



12 aVTIKOTAOAUTTIKA VEQC YEVLOC

milnacipran

paroxetine o

duloxetine -

[ J
escitalopram

L

bupropion
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MAgovekTRpota pETA-avaluonc Siktuou

Network meta-analysis (NMA)

o ZvuvBeon dueong kot Eupeong mAnpopopiog (direct and indirect evidence) og éva SiKTLO PHEAETMDV
LE TOAAEG GLYKPIGEL

TTAEOVEKTI LT

o  Emupénel v e€oymyn GUUTEPAGUOTOAOYIOG Y10l TN GYETIKY| EXIOPACT] PUPUAKDY TOV OEV EYOVV

ovyKkpel moté

o Alvelmo axpiPeig eKTIUNOELG GE GXEON LLE TNV OTTATY LETA-0VOAVON

o Alvel a iepdpynon tov TapePACEDV GYETIKA LE TNV OMOTEAECUATIKOTNTO 1] TNV AGPAAELD TOV
mopepPdoewv



MelovekTApaTa HETA-AVAAUONG SLKTUOU

OL €upeocec ouykploelg Sev eival Tuxalomolnuevecg (observational results) kat dgv
QTIOKAELOUV TNV eMidpaon cUYXUTLKWY mapayoviwy (confounders)

ALodbOpPETIKEC CUYKPLOELC TapeUPACEWY UMOpPEL va SLadEPOUV WE TPOC TOUG
Sladopouc TpomomnoLnTeC enidpaonc

OL €ppeocec MANPOPOPLEC yLa TN OXETLKN ETOpacn 2 mapeUBACEWY €lval EYKUPEC
aV Ol HEAETEC KOlL OL OUYKPLOELS oTo SikTtuo H€ SladEPOUV WC TIPOC TNV KOTOVOUN
Twv Sladopwv tpomomnolntwy enitdpaonc (the intervention effects are transitive)



YnoBsong petafatikotnrog

Transitivity assumption

* HOeparmeia A npénel va opiletal pe
TIAPOLOLO TPOTIo OTav epdaviletal os AB
Kot AC peAéteg Y. pa Bepameia pmopei va
Sivetal og dtadopeg 66oelc oA n pEon
d6on 6 SladEpeL CUOTNUATIKA OTAV
epudaviletol oe AB kat AC OUYKPLOELG

* HOepameia A punopel va epdviletal pe
Stadopetikd tpomo otig AB kat AC
OUVKPLOELG TL.X. oTIC AB prmopel va elvat éva
XartL evw otig AC LEAETEC vaL Elval EVECLLUN




YnoBsong petafatikotnrog

Transitivity assumption

‘ DAapUaKO KAl YUUVAOTLKA Yol KataBAwpn
I Eivaw To placebo dappako kot n placebo
I
|

‘

YUMVOOTLKI) CUYKPIOLUEG;




YnoBsong petafatikotnrog

Transitivity assumption

E (Ei } - ot AC kat AB peheteg b
v ] s » SlobEPOUV ONUAVTLIKA OO0V
g /J/ » adopaA TNV KATAVOI TWV
E TPOTIOTIOLNTWVY EMLSPACNC
A >

‘OxL 1000 miBavo otav £xoupe mapeUPAceL ou Sev

s I— lc OAANAOETUKAAUTITOVTOL XPOVLKA
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YnoBsong petafatikotnrog
Transitivity assumption

Tpomomnolel N nAkia tnv enibpaon
TWV ToPEUBACEWY;



YnoBsong petafatikotnrog

Transitivity assumption

Ye éva ABC biktuo, evOEXETOL VAL EXOUE LN EYKUPA OITOTEAEOUTA ATIO TIC EUPECEC OUYKPLoeLg av ot AB kat AC
HUEAETEG SLadpEPOUV ONUAVTIKA

AB ouyKplOELG AC ouykploeLg

Mpw to 1990

H mapéuBaon A 660nke pe
€va oUUPBOTLKO TPOTIO

AVETITUYUEVEG XWPEG
avnALkol
XaunAo okop Baong
Mukpr) xpoVvikA Tepiodog

Metd to 1990

H nmapépBaon A 660nke pe
€va UN-cUpBaTIKO TPOTO

AVATITUGOOUEVEC XWPEG
gvAALKoL
YynAo okop Baong
MeyaAn xpoVvikr mepiodog



2JUVETIELOL AHECWYV KOl ELUECWYV OTOLXELWV

Consistency assumption

* JTOATLOTLKN TTApovciaon NG
HetoBatikotntog

* H dpeon kot Eppeon mAnpodopia
ouUUPWVOULV

* Mmopel va eAeyxBel otatloTIKA



2JUVETIELOL AHECWYV KOl ELUECWYV OTOLXELWV

Consistency assumption

Apeon Kol EQLHEDN
nAnpodopia
Bpilokovtaui o€
ocupdwvia




Inconsistency Factor

\
SMD?? . =-0.15

- IF=[SuD]-SMD},

MDY =0.04 = [0.04- (-0.15)=0.19

var (IF) = var (SMD/y., ) +Var (SMDs, ) = 0.004+0.011=0.015

Mrmopel va urtoAoyLotel yla omtolodnmote peyeboc enidpaonc... INOR, InRR, RD, mean

difference, HR e.t.c



Inconsistency Factor

IF

i \/var (IF)
IF £1.96,/var (IF)

0.19+1.96+/0.015
(-0.05,0.43)

VA




Network plot

consistency

MrmopoUpue va EAEYEOUUE TN
ouvenela oto Bpoxo ABC
Transitivity

MrmopoUpe va EAEYEOUUE TN
HETOBATIKOTNTO 0€ OAEG TLC
ouykploelg




EKTLLWVTOC TO HOVTEAO

* AlaAéyoupe pia Bepartreia
(reference treatment)

« EmAéyoupe Tig faoiKkES
TTOPANETPOUS




EKTLLWVTOC TO HOVTEAO




EKTLLWVTOC TO HOVTEAO

Ymapyxouv 4 GuECEG OUYKPIOEIS

Me T rapeppdaoeig xperdderan va
utroAoyiooupe T-1 BACIKES TTAPAMETPOUG
Kol TNV ETEPOYEVEIN

JuykpLon SMD Cls S.E.
AvsB -0.34(-0.41,-0.28) 0.03
AvsC -0.19 (-0.30,-0.10) 0.05

Avs D -0.23(-0.31,-0.15)  0.04



Napouvcialovtac to SikTtuo

apadstlypa:apeBACELC yLa pavia

H IO GU Vd Haloperidol Divalproex
1S (I)a ((’)XE n _ Carbamazpine
Hdavilopev

GEpOLT[E'LOL Lithium __Asenapine

Aripiprazole

Paliperidone \ Ziprasidone

: Topiramate

Ripseridone

Placebo
Quetipaine

Cipriani et al Lancet 2011



Napouvcialovtac to SikTtuo

Napadetypa:Mapepfacelc yia katdbALpn

i Escitalopram
Fluoxetine

Duloxetine

@

Fluvoxamine

Citalopram

7 Bupropion
- 17 “ ol
/ y Venlafaxine
N
&
Paroxetine Sertraline
Reboxetine

Cipriani et al Lancet 2011

~—
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o Milnacipran
Inappropriate

allocation
concealment

/

Mirtazapine




YnioAoyilovtoc TV GUVETELOL

o loop-specific approach - kottdpe kaBbe kAeloto Bpoxo oto diktuo
o YmoAoyiloupue tnv amoAutn Stadopd HeTAEL AUEONC KAL EPUEDTNC
EKTINONC yla pio cLyKpPLoNn
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NMapouvciaon amoteAeocpuaTwWV

* 2UVNOwWC mapouaoLlalovtal Ta PLEYeDN EMLOPAONC
Kol N aBefototntd Touc yiot OAOUC TOUC
ouvduaouoUC TTapEUPACEWY

* Me oOANEC MAPEUPACELS, AVEAVETAL YEWUETPLKA
0 aplOpoc peyebwyv enibpaonc

e Mopadelypa: ovTKaTaOAUTTIKA
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Napovuciaon amoteAeopatwyv o oxéon KHe placebo

Change in symptoms

Any-cause dropouts

Treatment Effect SMD with 95%CI Treatment Effect OR with 95%CI
Phenelzine ¢ -1.01 (-1.56,-0.45) Lamotrigine * 0.13(0.01,1.72
Mirtazapine ¢ B -0.79 (-1.66,0.09) Phenelzine * - 0.13 (0.03,0.58
Olanzapine 7 -0.51 (-1.06,0.03) Imipramine | 0.55(0.15,1.96
Brofaromine — T -0.47 (-1.06,0.12) Eagab{ne =1 8.6735 (8.2;,%.29
P ti -0.38 (-0.55,-0.21 uoxetine . A/, L.
Prazosin e 039 (219 00 Citalopram T 0.74 (021,260
Amitriptyline e -0.34 (-1.01,0.32) Venlafaxine D 0.83(0.61,1.13
: - _ B N Mirtazapine 0.86 (0.16,4.62
Venlafaxine 0.32(-0.51,-0.12) } e
Imipramine ——— -0.31 (_0 830 20) Paroxetine 0.96 (0.76,1.21
: —— n2alaen.A Brofaromine —? 1.04 (0.38,2.85
Fluoxetine 0.30(-0.50,-0.10) Prazosin N — 107 (0.39°2.96
TOpiramate B ‘0.29 ('0.71,0.14) D|Va|proex —— 1‘10 0.46’261
Risperidone ¢ -0.27 (-0.53,-0.01) Sertraline - 111 (0'88'1.40
Nefazodone T -0.23 (-0.75,0.29) ——— ’ 193
A .. Olanzapine 1.20(0.42,3.43
Sertraline -0.23(-0.37,-0.09) NK1R antagonist e 1.20 (0.61,2.38
NK1R antagonist T -0.20 (-0.56,0.15) Buproprion —— % 1.33(0.21.8.49
Guanfacine i -0.12(-0.57,0.33) Nefazodone — 1.39(0.39,5.01
Tiagabine -0.02 (-0.36,0.32) Amitriptyline Tt 1.51(0.41,5.58
Bupropion 12 0.10(-0.70,0.91) Topiramate Tt 1.57 (0.68,3.62
Divalproex ¢ 0.13 (-0.28,0.54) Risperidone DG 1.71(0.72,4.04
Citalopram N 0.33 (-0.24,0.90) Guanfacine 1 1.72 (0.60,4.97
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often used to combine data from clinical trials regarding the relative effectiveness of two interventions in order, for example, to infer about ﬁ:{'\:{rgﬁ?%r;};ﬁ: . net install
HOW TO DO AN MTM whether antihypertensives A and B are equally effective in lowering blood pressure. from(http://www.mtm.uoi.gr) replace to
The main drawback of the current state of the art is that meta-analysis focuses on comparing only two alternatives. However, clinicians install the latest versi...
MRS et Cltndlag) Lt and patients need to know the relative ranking of a set of alternative options and not only whether option A is better than B. 3rd Course on Network Meta-Analysis.
The statistical methodology applied to synthesize information over a network of comparisons involving all alternative treatment options for 4-6 July 2016, Oxford
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Abstract . . . . .
The PRISMA statement is a reporting guideline designed to improve the
Development of the completeness of reporting of systematic reviews and meta-analyses. Authors have
PRISMA Network Meta- . T
analysis Extension used this guideline worldwide to prepare their reviews for publication. In the past,

Hutton B, Salanti G, Caldwell DM, et al.
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Evaluating the Quality of Evidence from a Network Meta-
Analysis
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Abstract

Systemnatic reviews that collate data about the relative effects of multiple interventions via
network meta-analysis are highly informative for decision-making purposes. A network meta-
analysis provides two types of findings for a specific outcome: the relative treatment effect for
all pairwise comparisons, and a ranking of the treatments. It is important to consider the
confidence with which these two types of results can enable clinicians, policy makers and

Introduction
Methodological
Considerations and
Definitions

Confidence in Each Effect
Size: Evaluating Quality

of the Evidence for Each patients to make informed . We prop an app! 1 to determining confidence in the
Pairwise Comparison output of a network meta-analysis. Our proposed approach is based on methodology

Arising from a Network developed by the Grading of Recor s [} and Evaluation
Meta-Analysis (GRADE) Working Group for pairwise meta-analyses. The si k for ing

a network meta-analysis acknowledges (i) the key role of indirect comparisons (ii) the
contributions of each piece of direct evidence to the network meta-analysis estimates of effect
size; (iii) the importance of the transitivity assumption to the validity of network meta-analysis;
and (iv) the possibility of disagreement between direct evidence and indirect evidence. We
apply our proposed strategy to a systematic review comparing topical antibiotics without
steroids for chronically discharging ears with underlying eardrum perforations. The proposed
framewaork can be used to determine confidence In the results from a network meta-analysis.
Judgements about evidence from a network meta-analysis can be different from those made
about evidence from pairwise meta-analyses.

Grading the Quality of
Evidence for Ranking of
Treatments from a
Network Meta-Analysis:
Ranking GRADE

Discussion
Supporting Information
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Evaluating the quality of evidence from a networkmeta-analysis. PLoS One.
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Materials and Methods
. . . 3 ) Network meta-analysis synthesizes direct and indirect evidence in a network of trials that
2013; 8( 10) :e76654. Abstract. Network meta-analysis is a popular way to combine results from several Resiuls and Discussion compare multiple interventions and has the potential t rank the competing treatments
3 i 4 = % 5 Supporting Information according to the studied outcome. Despite its usefulness network meta-analysis is often
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