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Qu’est-ce qu’un type de méta-analyse?
® ChatGPT

Il existe plusieurs types de méta-analyses, chacune avec ses propres
caractéristiques et applications. Voici les principaux types de méta-analyses

1.Méta-analyse classique (ou traditionnelle) 6.Méta-analyse bayésienne

2.Méta-analyse en réseau 7.Méta-analyse de la prévalence

3.Méta-analyse de sous-groupes 8.Méta-analyse de la qualité de vie

4.Méta-analyse cumulative 9.Méta-analyse qualitative

5.Méta-analyse de la courbe de dose-réponse 10.Méta-analyse de la variance de
traitement

Chacune de ces méta-analyses a des applications spécifiques et peut étre utilisée
pour répondre a différentes questions de recherche en fonction du contexte et des

données disponibles.



Qu’est-ce qu’un type de méta-analyse?

* Finalité synthese effet intervention, analyse de I’'hétérogeneité,
guantification biais...

* Type d’études: RFI—~ahcarua tinnnallac_nraunlence, test diagnostic,
modeles de prédil 2592 types de méta- pta-analyses....

* Type de données analyses ! agrégées,
individuelles

* Modeéle statistique: MA classique fixe/aléatoire, multivariée,
multiniveau, en réseau, en composante...

* Inférence bayésienne vs fréquentiste
* Mais aussi MA statique, prospective, vivante....



La méta-analyse en réseau bayésienne multivariee
d’études observationnelles dose-réponse

Intérét Limites

THE LANCET
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urnal of the American Medical Association




Plan

MA pairwise/classique
Finalités
Type de données et d’études

MA sous groupe/metaregressions | Methodes
Limites

MA en réseau

MA sur données individuelles

Les méta-analyses inutiles

Perspectives (MA vivantes)



Favors : Favors
Inverse : Direct
Association : Association

Une meéta-analyse, pourquoi faire ?

1/ Estimer I'effet central (moyen) d’une intervention et sa -
variabilité =
* Interprétation quantitative globale des informations disponibles -
] -
04 — - ' . " ’

1900 1910 1950 1960 1970 1 980 1 990 2000 201 0

b b b cbgonyy oa ~ -

@ 1904 First (medical) meta-analysis published (effect of innoculation against typhoid) i
@ 1954 First meta-analytic methods formalized (fixed- and random-effects models) <>

@ 1977 First social science meta-analysis published (efficacy of psychotherapy) (ref. 87) 35 -2.0 05 0 05 2.0
@ 1985 Statistics textbook dedicated to meta-analytic methods released (ref. 16)  Gurevitch, Nature 2018 ES (95%C)
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JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Prolonged vs Intermittent Infusions of B-Lactam Antibiotics
in Adults With Sepsis or Septic Shock
A Systematic Review and Meta-Analysis

Figure 1. All-Cause 90-Day Mortality for the Comparison B

Full posterior distribution (N=9014, 17 trials) Favors | Favors
Dead | prolonged | intermittent Weight,

Study (prolonged) I 61 | infusion | infusion %
Georges et al, 33 2005 3 E > 08
Rafati et al,34 2006 5 | - > 16
Roberts et al,35 2007 3 > 0.2
Roberts et al,36 2009 2 > 0.2
Chytra et al,38 2012 21 e 5.1
Dulhunty et al, 3% 2013 3 2 . 1.1
Dulhunty et al, 0 2015 54 e — 9.8
Jamaletal, #2015 © - 2.1
Jamal etal,*2 2015 5 = o 46
Abdul-Aziz et al,*3 2016 18 bt N 5.2
Zhao etal, % 2017 7 & - 22
Khan and Omar,22 2023 12 —_— 4.0
Mirjalili et al,%5 2023 14 — 4.4
Monti et al,4 2023 127 —— 17.6
Saad et al,*6 2024 8 - 2.8
Alvarez-Moreno et al,#7 2024 2 > 0.6
Dulhunty et al, 15 2024 864 . ; - 37.4
Bayesian 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.0 1.05

Vague priors? Risk ratio >

Semi-informative priors? <>
Frequentist ) i . L.

Hartung-Knapp-Sidik=lonkman The orange area is related to an RR greater than 1 (ie, the intervention is P

DerSimonian-Laird associated with higher mortality vs standard care). The dotted line at an RR of 1 PN

indicates no treatment effect. The figure demonstrates that the probability that — "

prolonged infusions of B-lactam antibiotics is associated with a reduced risk of
all-cause 90-day mortality (to any extent) compared with intermittent infusions is

The black boxes represent point estimates, and the areas of the More than 99%. is with vague priors. The whiskers represent Cls. Width of
diamonds represents the trials’ pooled estimate Cl, and the mid

A b du |-Aziz JAMA 2024 aCredible intervals are presented for bayesian analysis.

Risk ratio (95% Cl)




JAMA | Original Investigation

Efficacy and Tolerability of Gefapixant for Treatment
of Refractory or Unexplained Chronic Cough
A Systematic Review and Dose-Response Meta-Analysis

Elena Kum, BSc; Matthew Patel, MD; Nermin Diab, MD, MPH; Mustafaa Wahab, BSc; Dena Zeraatkar, PhD;
Derek K. Chu, MD, PhD; Paul M. O'Byrne, MD; Gordon H. Guyatt, MD, MSc; Imran Satia, MD, PhD

Pooled mean difference in log-transformed sleep cough frequency among patients with
refractory or unexplained chronic cough who received gefapixant vs placebo in 4 RCTs

Gefapixant Placebo Mean difference Favors | Favors

Source Total Mean (SD) Total Mean (SD) (95% CI) gefapixant | placebo Weight, %
Abdulgawi et al,12 2015 18 -0.35(0.98) 20 0.07 (0.79) -0.42 (-0.99t00.15) B : 40.5
Smith et al,42 2020 175 -0.56 (1.49) 61 -0.72 (1.48) 0.16 (-0.27 t0 0.59) i t . 51.6
Smith et al,40 2020 25 -0.83 (4.09) 25 -0.08 (3.80) -0.75(-2.94t01.44) <= i > 5.1
Smith et al,40 2020 29 -0.26 (6.52) 27 0.38 (4.87) -0.64 (-3.64t02.36) = : > 2.8
Random-effects model 247 133 -0.14 (-0.65 t0 0.37) _— 100
Heterogeneity: 12=1%, 12=0.0822, P=.38 , : : ,

-1 -0.5 0 0.5 1

Mean difference (95% Cl)

A and B, Percent reductions are in comparison with placebo (dose = 0). Circles (60 mg twice daily). C, Effects for sleep cough frequency are represented as
represent percent reductions observed in individual trials, and the diameters mean differences in log-transformed coughs/h. Percent reduction compared
are proportional to the inverse variance of the study. Randomized clinical trials with placebo is calculated as 100*(e“ - 1), where diff is the mean difference in
(RCTs) evaluating different doses may have contributed more than 1circleinthe  log-transformed coughs/h. Size of data markers indicates the weight of each

graph. Doses are truncated at the largest dose for use in clinical practice study in the analysis.

Kum, JAMA 2023



JAMA Pediatrics | Original Investigation

Comparative Effectiveness and Safety of Cognitive
Behavioral Therapy and Pharmacotherapy
for Childhood Anxiety Disorders

A Systematic Review and Meta-analysis

Standardized mean difference

® Cohen’s @
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Murad, BMJ 2019
Wang JAMA Ped, 2017
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Figure 1. Pooled Effect Size and Quality of Evidence for Primary Anxiety Symptoms (Measured by Child, Parent, and Clinician Report)

Quality of
Outcome Study Design (Sample Size) SMD (95% Cl) Evidence
Benzodiazepine vs pill placebo
Primary anxiety, clinician report 1 RCT (15 patients) 0.30(-0.72t01.32) Low
SNRI vs pill placebo
Primary anxiety, child report 3 RCTs (822 patients) -2.14(-9.75t05.48) Insufficient
Primary anxiety, parentreport 1 RCT (153 patients) -0.32(-0.63t0 0) Low
Primary anxiety, clinician report 3 RCTs (601 patients) -0.45(-0.81t0-0.10) High
SSRI vs pill placebo
Primary anxiety, child report 4 RCTs (197 patients) -0.42(-0.96t00.12) Low
Primary anxiety, parentreport 2 RCTs (96 patients) -0.61(-1.03t0-0.20) Moderate
Primary anxiety, clinician report 7 RCTs (675 patients) -0.65(-1.10t0 -0.21) Moderate
TCA vs pill placebo
Primary anxiety, child report 2 RCTs (41 patients) 0.36(-0.27t00.99) Low
Primary anxiety, parentreport 1 RCT (2 patients) 0.46 (-0.41t0 1.33) Insufficient
CBT vs pill placebo
Primary anxiety, child report 1 RCT (96 patients) -0.22(-0.64t00.19) Low
Primary anxiety, clinician report 2 RCTs (311 patients) -0.61(-0.85t0 -0.37) Insufficient
CBT vs wait-listing/no treatment
Primary anxiety, child report 41 RCTs, 2 nonrandomized comparative studies (2297 patients) -0.77 (-1.06 to -0.47) Moderate
Primary anxiety, parentreport 27 RCTs, 2 nonrandomized comparative studies (1540 patients) -0.88 (-1.23 to -0.54) Moderate
Primary anxiety, clinician report 32 RCTs, 2 nonrandomized comparative studies (1926 patients) -1.36 (-1.95t0-0.81) Moderate
CBT vs attention control/treatment
as usual
Primary anxiety, child report 12 RCTs, 1 nonrandomized comparative study (704 patients) -0.36 (-0.67 to -0.05) Moderate
Primary anxiety, clinician report 9 RCTs (486 patients) -0.11(-0.36t00.14) Low
Primary anxiety, parentreport 7 RCTs, 1 nonrandomized comparative study (533 patients) 0.04(-0.17t00.24) Low
CBT + imipramine (class: TCA)
vs CBT
Primary anxiety, child report 4 RCTs (366 patients) -0.74(-1.26 t0o -0.23) Moderate
Primary anxiety, clinician report 5 RCTs (374 patients) -0.61(-1.11t00.10) Low
CBT + sertraline (class: SSRI)
vs CBT
Primary anxiety, clinician report 1 RCT (279 patients) -0.69 (-0.93 to -0.45) Moderate
CBT + sertraline (class: SSRI) vs
sertraline (class: SSRI)
Primary anxiety, clinician report 1 RCT (273 patients) -0.46 (-0.70t0 -0.22) Moderate

Favors | Favors
Intervention | Control
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:
-
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(BT indicates cognitive behavioral therapy; RCT, randomized clinical trial; SMD, standardized mean difference; SNRI, serotonin-norepinephrine reuptake inhibitor;

SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressants.




A The placebo response rate in pharmacological trials in
patients with irritable bowel syndrome: a systematic review
and meta-analysis

orenaccess  The prevalence of loneliness across 113 countries: systematic
| ) checkrorupaates| - FEVIEW and meta-analysis

Numberoftrials  Placebo
with this variable
Response rate i
Young adults (95% C1)
et Global improvement responder 60 27-3% (24-3-30-9) 90-7%
endpoint
IBS-D 20 27-2% (22-4-32-7) 89:4%
IBS-C 22 23-3% (19:3-27-9) 93-2%
Abdominal pain responder 48 34-4% (31-2-37-8) 89-4%
endpoint
IBS-D 23 33.6%(30-1-37-4)  81.6%
IBS-C 13 31.5% (25-1-387)  94-6%
Combined responder endpoint 73 313% (28-2-34-5) 91-6%
US FDA endpoint responder
Composite 20 17-9% (15-2-21.0) 82-8%
IBS-D 9 211% (16-6-26-4) 84-0%
IBS-C 10 15.7% (12-6-19-4) 80-9%
Abdominal pain 19 35-1% (30-6-39-9) 89.1%
IBS-D 8 37-0% (29-5-45-1) 90-3%
IBS-C 9 34-6% (28-4-415)  90-9%
Bowel symptom 19 28-3% (23-4-33-8) 92.7%
IBS-D 9 29-2% (20-9-39-3) 94-2%
= National prevalence data available for specific age group IBS-C 10 27-4% (21-6-34-1) 91-9%
wm Age combined data for US (=18 years old, no age specific prevalence identified)
= No national prevalence data available
US FDA=US Food and Drug Administration. IBS-C=irritable bowel syndrome with constipation. IBS-D=ir
Fig 1| International estimates for prevalence of loneliness by age groups specific study (either global improvement, improvement in abdominal pain, or the US FDA endpoint).
Table 1: Placebo response rate, intervention response rate, and the therapeutic gain of the p

Surkalim, BMJ 2020 Bosman, Lancet Gastroenterol Hepatol 2021



A guide to systematic review and meta-analysis of prediction

model performance
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Youn 2007

Bridgewater 2003
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Fig 4 | Forest plots of extracted performance statistics of the addi
mortality at 30 days in patients undergoing coronary artery bypa:
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Cardiovascular immunotoxicities associated
with immune checkpoint inhibitors: a safety

meta-analysis

v

Diseases &
Risk factors

Dyslipidemia

Myocarditis

Pericardial

Ischemic stroke

Cardiac death or shock
Hypertension
Endocardial

VTE

Supraventricular arr.
Ventricular arr.

TdP / QT prol

Pulm. Hypertens.
Valvular

Conduction blocks

Dolladille, Alexandre

20,065
15,691
4,499
23,722
21,888
5,544
2,811
4,406
3,132
6,259

i [ihe

Assessment of C-Reactive Protein Diagnostic Test Accuracy
for Late-Onset Infection in Newborn Infants
A Systematic Review and Meta-analysis

Figure 4. Coupled Forest Plot Showing Sensitivity and Speciticity of C-Reactive Protein (CRP) for Diagnosing Late-Onset Infection

Standard
P i T , G i Sensitivity Specificity
Source TP FP FN TN Threshold 5-10mg/L Age, wk (95% C1) (95% C1)
Bustos and Araneda,34 2012 3 1 22 27 No No NR 0.12(0.03-0.31) —=— 0.96 (0.82-1.00) —=
Choo et al,30 2012 1 2 6 3 Yes Yes NR 0.14 (0.00-0.58) —#— 0.60(0.15-0.95) ——=——
Hisamuddin et al,%0 2015 1 9 27 9 Yes Yes NR 0.29(0.15-0.46) —=— 0.50(0.26-0.74) —
Sherwin et al, 36 2008 14 1 20 17 VYes No NR 0.41 (0.25-0.59) —— 0.94 (0.73-1.00) —=
Kipfmueller et al,25 2015 3 3 4 15 Yes Yes 28.0 0.43(0.10-0.82) —=—— 0.83(0.59-0.96) —
Chan and Ho,28 1997 14 26 16 96 Yes Yes 28.0 0.47 (0.28-0.66) —— 0.79(0.70-0.86) -
Beltempo et al,32 2018 79 103 83 325 Yes Yes 27.9 0.49 (0.41-0.57) - 0.76 (0.72-0.80) -
Decembrino et al,1 2015 4 11 4 22 No Yes NR 0.50(0.16-0.84) ——=—— 0.67 (0.48-0.82) —e
Seibert et al,35 1990 13 30 10 47 Yes Yes NR 0.57 (0.34-0.77) — 0.61(0.49-0.72) .-
Jacquot et al,24 2009 17 6 13 37 Yes Yes 28.0 0.57 (0.37-0.75) — 0.86 (0.72-0.95) —a
wllah et al,37 2001 4 1 3 3 VYes No NR 0.57(0.18-0.90) ——=—— 0.75(0.19-0.99) ————=—
stal,38 2008 10 7 7 62 Yes No 32.0 0.59 (0.33-0.82) — 0.90 (0.80-0.96) -
:al,291997 27 2 18 54 Yes Yes 30.0 0.60 (0.44-0.74) —a— 0.96 (0.88-1.00) -
zetal, 311998 33 41 20 90 No Yes 32.0 0.62 (0.48-0.75) —— 0.69 (0.60-0.77) -
oon-Maciolek et al,2 2006 24 14 13 15 No No 29.0 0.65 (0.47-0.80) —— 0.52(0.33-0.71) ——
rshni et al,41 2018 6 11 3 30 VYes Yes NR 0.67 (0.30-0.93) — 0.73(0.57-0.86) ——
eketal,262014 23 5 11 13 Yes Yes 30.0 0.68 (0.49-0.83) —— 0.72(0.47-0.90) —
thorst et. 0.69 (0.55-0.80) —— 0.84(0.76-0.90) -
Iner et aFigure 3. Summary Receiver Operating Characteristic (ROC) Plot 0.71 (0.29-0.96) PR 0.60 (0.32-0.84) R
dler et al of C-Reactive Protein for Neonatal Infection 0.75 (0.63-0.85) - 0.79 (0.49-0.95) e
. 32 N -
Peto OR Number @ Incidence netal, 1o 0.81 (0.65-0.92) —=  0.66(0.56-0.75) -
(950/ c|) needed to (per naretal,” o 0.98 (0.90-1.00) -2 0.30(0.21-0.41) -
° harm (95%Cl) 1000pts) 0 0204060810 0 0204060810
08 Sensitivity (95% Cl) Specificity (95% CI)
—— 74 (37-5,824) - -
represen 07 gestational age not reported; TP, true-positive results;
(286-1,202) true-neg ing 95% Cls. To convert CRP levels to nanomoles per liter, multiply by 9.524.
06
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i =05
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-0 0.2
& & 0.1
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w Study estimates of sensitivity and specificity are shown with the summary ROC
@ - curve. The dotted line indicates sensitivity equal to 1 minus specificity.
Rectangle size is scaled to the inverse standard error.
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Mais des questions parfois trop restreintes

Global network

Patients (n=34 812) 100 %
Treatments (n=59) 100 %
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Créquit et al. BMC Medicine 2017
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DOC+ERL

Traitements du cancer du
poumon en 2"% ligne

PEMBRO
DOC+RAM
DOC+CET
DOC+VAN
DOC+SEL
DOC+AFL
DOC+PX-886
PTX+BEV
DOC+TAM

DOC+NIN
AXLAT717
TRA

VFL

AMR
VIN PTX

TOP

Chemotherapy+Targeted therapy @ Placebo
@ 'mmunotherapy

@ Monochemotherapy
1) Targeted therapy (@) Dual targeted therapy
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Méta-analyses en réseaux

Permet de comparer 'ensemble des traitements disponibles dans
une condition donnée
A B

Common I l 1 Indirect
comparator . I 1 evidence
’

T-—J

Combiningdirect and indirect evidence



Principe de I'extrapolation

Hypothése de transitivité (échangeabilité des effets)

*— - Q Direct comparison

A B C [

Indirect comparison



Hypothese de transitivite

* Bien entendu jamais vraie !!
* Mais...les effets traitements sont relativement stables

S 2
32
0
A vB trials S
A = » B >,
~»--..j(Directcomparison) 8 1 l T
< |
o "
. o L
- . S u
\A’ Indirect comparison of Aand B " 3 *l | l | | | | I l T |
: Q 0+ = | | L] El I ' Y .
P C T :
] " A}
AvC BvC ; u .
trials trials &

2
21

it e e i sl

Meta-analyses
Fig 1 Discrepancy between direct and adjusted indirect comparison defined as difference in Y

estimated log relative risk (meta-analyses 1-39) or difference in estimated standardised mean
difference (meta-analysis 40) or difference in estimated mean difference (meta-analyses
41-44): empirical evidence from 44 published meta-analyses (see webexira table A) Song BMJ 2003



Hypothése de transitivité °/0 St noi .

T hold?
' -5
Q.
N -

To assess
exchangeability
assumption, collect
information about the
patient and study
characteristics, and
carefully consider
whether they are
similar enough to be
compared

Intestable
Mais on peut évaluer sa plausibilité e

< — = =—p |ndirect evidence

* Par le raisonnement
e Par analyse de sensibilité
e Par ajustement (modificateurs de

II eff et) bch ::r;ren'?srz :sf patient and study Ccomo:lgt ':n risk of outcome in
" 20% -
* Populations similaires en moyenne -MI £ ox ]
entre les traitements e DA ik i
. . . D'uration of 15years 10years 20 years ggﬂs):;: :
* Traitements et design des essais e £5 0] =
clinigues homogenes pour étre = e e 5 2 | |
regroup és el A HR r AllStudies  AB Studies AC Studies

Cameron, Systematic Reviews 2015



Comparative efficacy and tolerability of 32 oral antipsychotics
for the acute treatment of adults with multi-episode
schizophrenia: a systematic review and network meta-analysis

Flupentixol ~Clozapine

. Clopenthixol
Fluphenazine
. Chlorpromazine
Haloperidol
Cariprazine
lloperidone
Brexpiprazole
Levomepromazine
Asenapine
Loxapine
Aripiprazole
Lurasidone
Amisulpride
Molindone
Zuclopenthixol
Olanzapine
Zotepine
Paliperidone
Ziprasidone
Penfluridol
Trifluoperazine
Perazine
Thiotixene
Perphenazine
) Thioridazine
Pimozide
Sulpiride
Placebo Sertindole

Quetiapine  Risperidone Huhn, Lancet 2019
J V4



A Overall change in symptoms (N,=218 [54%], n,=40815 [76%])

SMD (95% Crl)

CLO (n=270)
AMI (n=705)
ZOT (n=245)
THIOT (n=71)
OLA (n=5602)
RIS (n=3827)
PERPH (n=378)
THIOR (n=121)
ZUC (n=178)
PAL (n=1584)
HAL (n=4400)
SUL (n=66)
LOX (n=289)
CPZ (n=741)
FPX (n=88)
CPX (n=60)
MOL (n=67)
PEN (n=14)
QUE (n=3002)
ARI (n=1926)
ZIP (n=1228)
SER (n=868)
ASE (n=1027)
LUR (n=1363)
PIM (n=44)
PERA (n=51)
CAR (n=999)
ILO (n=2157)
FLU (n=53)
TRIFLU (n=123)
BRE (n=1180)
LEV (n=21)
PBO (n=8067)

_._

_._

+H++.,+H+++.MHH.W.,“

-0-89 (-1:08 to -0.71)
073 (-0-89 to -0-58)
-0-61 (~0-82 to -0-40)
-0-63 (-0-97 to -0-30)
-0-56 (-0-62 t0 -0-50)
-0-55 (-0-62 to -0-48)
056 (-0-75to-0-38)
054 (-0-82t0 -0-27)
051 (-0-75 to -0-27)

-0-49 (0-59 to -0-38)
~0-47 (-053t0 -0-41)
-0-48 (-0-87 to -0-09)
-0-45 (-0-63 to -0-26)
-0-44 (-0-57 to-0-31)
-0-43 (<077 t0 -0-08)
-0-42 (-0-78 to -0-06)
-0-42 (-0-78 to -0-04)
-039 (-1-13 to 0-36)

-0-42 (<050 to -0-33)
-0-41 (-0-50t0-0-32)
-0-41 (-0-52 to -0-30)
-0-40 (-0-54 to -0-26)
039 (-0-52t0 -0-26)
036 (-0-48 to -0-24)
-0-30 (-0-75 t0 0-14)

029 (-0-72to 0-14)

-0-34 (-0-49 to -0-20)
033 (-0-44 to -0-22)
-024 (-0-62t0 0-13)

-0-24 (<053 to 0-05)

-026 (<039 t0-0-12)

Favours antipsychotic

-0.03 (-0-59 0 0-52)
1 0-00 (0-00 to 0-00)
I I I I I 1
-1.0 -05 0 05 1.0 15
‘— _’

Favours placebo




Comparative effects of 18 antipsychotics on metabolic
function in patients with schizophrenia, predictors of
metabolic dysregulation, and association with
psychopathology: a systematic review and network

m eta- ana lYSI S Weight Body-mass index Glucose LDL cholesterol  Total cholesterol  HDL cholesterol Triglycerides
Haloperidol 0-10 0-08 0-59 0-59 0-63
Ziprasidone 0-10 0-42 0-12 0-25 0-24 033
Aripiprazole 0-26 011 0-55 — 0-26 0-33
Lurasidone 0-32 0-37 0-09 0-27 0-27 0-45 0-26
Cariprazine 0-37 0-07 0-16 0-28
Fluphenazine 038
Amisulpride 0-41 0-14 0-64 0-8 0-42
Brexipiprazole 045 0-40 0-66 052 018 023
Flupenthixol 0-44
Asenapine 0-56 0-22
Risperidone and Paliperidone 0-58 0-46 0-55 0-39
Quetiapine 0-65 0-68 0-47 D-9 0-8
lloperidone 0-19
Sertindole 0-72 0-36 0-26 0-29
Zotepine 0-88 0-94 0-94
Clozapine 0-90 0-9 D-9 0-G
Olanzapine 0-9 0-9 0-96 0-9 0-76 D-8
P-score | -
6 O-:_SO 10

Figure 3: Heat map of antipsychotic drugs ranked according to associated degree of alteration in bodyweight, body-mass index, and metabolic parameters

Pillinger, Lancet Psychiatry 2020



POST-R
10% 15%

5%

0%

A Markov chain approach for ranking treatments in
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"""""""""""""""""""""""""""""""""" Efficacy combined with FIGURE 4 Ranking results of the psoriasis
P Confidence in the evidence network using the POST-R measure and considering the
I Ciinical experience relative effects for efficacy in the transition probabilities
B Treatment cost and different characteristics in the initial probability
B Treatment safety distribution as indicated by the legend. Drugs have been

................................................................................................. ordered according to the ranking for efficacy and safety
(green bars) [Colour figure can be viewed at
wileyonlinelibrary.com|
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Meta-analyse en composante

Interventions complexes

“Complex interventions in health care, whether
therapeutic or preventative, comprise a number of
separate elements which seem essential to the proper
functioning of the intervention although the ‘active
ingredient’ of the intervention that is effective is difficult
to specify...The greater the difficulty in defining precisely
what, exactly, are the ‘active ingredients’ of an
intervention and how they relate to each other, the
greater the likelihood that you are dealing with a
complex intervention.”

Higgins JPT, et al. BMJ Glob Health 2019

STUDY INTERVENTION COMPONENTS

Allison et a
(2000) BEH
Burgess et al
(1987) BEH COG sup
Cowaneta
(2001) EDU COG REL
Van Elderen
et al. (1994) EDU COG
Berkman et
al. (2003) COG
Frasure-Smith
et al. (1997 EDU
Gallacher et
al. (1997) COG REL
Hofman Bang
et al. (1999 EDU BEH REL
Lidell et &
(1996) EDU BEH
Oldenburg et
al. (1985 EDU CcOoG REL
Oldenburg et
al. (1985) EDU REL
Oldenburg et
al. (1995) EDU BEH COG REL
Rahe et al
(1979) COoG sup
Toobertet a
(1988) EDU BEH REL Sup
Van-Dixhoom
et al. (1999) BEH REL
Vermeulen et
al. (1983 BEH cOoG
Gutschker et
al. (1982 EDU BEH sup
Michalsen et
al. (2005) BE" COG REL

Figure 2 Intervention components in the studies integrated
by Welton et al (a sample of 18 from 56 active treatment
arms). EDU, educational component; BEH, behavioural
component; COG, cognitive component; REL, relaxation
component; SUP, psychosocial support component.



Network plot for psychological interventions for panic
disorder at intervention and component level

Reconnecter les réseaux
e SEPArES

‘ Composantes:

e Additivité

* |nteractions...

(a) NMA at intervention level (b) NMA at component level

Petropoulou , Plos One 2021



JAMA Psychiatry | Original Investigation

Adjunctive Psychotherapy for Bipolar Disorder
A Systematic Review and Component Network Meta-analysis

Figure 2. Geometry of Networks for Treatment-Level Comparisons

@ Recurrence

Family or
conjoint

Psychoeducation

Miklowitch, JAMA psy 2021

Brief
psychoeducation

TAU

Supportive

Depression end points

Family or
conjoint

IPSRT

Psychoeducation

CBT

Brief
psychoeducation

TAU

Supportive

Table 1. Pairwise and Network Meta-analysis for Treatment-Level Comparisons of Recurrence (Odds Ratios)®

Brief psychoeducation

0.66 (0.28-1.55)
1.15(0.63-2.09)

0.22 (0.04-1.15)
0.66 (0.28-1.58)
0.39(0.14-1.08)
0.34(0.16-0.74)

NA
CBT
1.75 (0.87-3.49)

0.34 (0.08-1.46)
1.01 (0.61-1.68)
0.60 (0.30-1.19)
0.52 (0.34-0.79)

1.15 (0.60-2.20)
NA

Family or conjoint
therapy

0.20 (0.04-0.92)
0.58 (0.29-1.16)
0.34 (0.14-0.82)
0.30 (0.17-0.53)

NA
NA
NA

IPSRT
2.96(0.72-12.11)
1.76 (0.49-6.35)
1.53(0.35-6.62)

NA
0.89 (0.41-1.95)
0.51 (0.13-1.92)

NA

Psychoeducation
0.59 (0.33-1.06)
0.52 (0.32-0.84)

NA
0.81 (0.26-2.52)
NA

1.76 (0.49-6.35)
0.54 (0.28-1.03)
Supportive

0.87 (0.43-1.76)

0.34(0.08-1.49)
0.52(0.32-0.83)
0.31(0.16-0.62)

NA
0.51(0.26-0.99)
NA

TAU




Table 3. Data on Incremental Effectiveness of Treatment Components Regarding Outcome Variables®

Component

Definition

Groups with
component, No.”

iOR recurrence (95% Crl)

iSMD depression (95% Crl)

iSMD mania (95% Crl)

iOR dropout (95% Crl)

Psychoeducation: information only
Psychoeducation: information plus
active skill practice
Self-monitoring assignments
Self-management assignments

Cognitive restructuring

Maintaining regular daily rhythms

Behavioral activation assignments

Behavioral problem solving

Interpersonal problem-solving

Communication training

Group format
Family format

Individual format

Information giving without skill practice

Information giving with skills
development and practice

Patient tracks moods, prodromal
symptoms, sleep, or thoughts

Patient learns to implement preventive
strategies for managing early warning signs

Guided practice in challenging self-defeating
thoughts and
rehearsing adaptive thinking

Patient coached to regulate daily
activities and sleep and wake schedules

Patient coached to plan pleasurable activities
to increase or modulate engagement with
environment

Patient coached on how to identify and define
problems and generate, evaluate,
and implement solutions

Patient encouraged to identify
interpersonal habits and consider
alternative behaviors

Coaching families, couples, or groups
on effective speaking and listening skills with
in-session rehearsal

Sessions occur with other patients;
includes multifamily groups

Sessions occur with patient’s family
members or spouse

Sessions are limited to the
individual patient

7-11
23-42

20-33

17-30

10-16

12-21

3-6

16-28

7-12

5-8

10-18

11-15

17-26

0.95(0.30t03.22)
0.93 (0.27 to 3.46)

0.22 (0.04 to 1.35)
1.70(0.45 t0 6.69)

0.64 (0.20t0 2.10)

1.63 (0.55t04.10)

0.69(0.18t02.72)

1.17 (0.39t0 3.22)

0.81(0.08 to 8.94)

2.46 (0.07 to 74.4)

0.94(0.18t04.76)
0.16(0.02t0 1.22)

1.27 (0.23t0 5.21)

0.25 (-0.57 to 1.06)
0.01(-0.94t0 0.87)

=0.13 (-0.71 to0 0.58)
0.38 (-0.36 to 1.07)

=1.26 (-2.10 to -0.35)

-0.78 (-1.28 to -0.24)

0.92(0.11to 1.71)

0.30(-0.26 to 0.83)

0.55(-0.37 to 1.39)

-0.84 (-1.81t00.23)

=0.12 (-0.99 t0 0.78)
0.93(-0.34 t0 2.15)

1.01(-0.12 t0 2.07)

0.14(-1.07 t0 1.42)
=0.03 (-1.58 t0 1.56)

=0.17 (-1.25t0 0.95)
0.30(-0.70t0 1.22)

=1.00(-2.15t00.16)

-0.42(-1.08t00.28)

0.98 (-0.10t0 2.03)

0.10(-0.64t0 0.88)

0.73(-0.47 t0 1.90)

-0.80(-2.23t00.63)

=0.05(-1.42t01.29)
0.76 (-0.96 to 2.45)

0.41(-1.17 t0 1.95)

1.27 (0.65 to 2.86)
1.09 (0.53 to 2.44)

1.27 (0.55 to 2.94)
1.34 (0.61 to 3.39)

1.08 (0.35 to 2.66)

1.15 (0.66 to 1.95)

0.81(0.30to 2.18)

0.88 (0.43 to 1.86)

0.55(0.17to 1.72)

1.86 (0.46 to 6.49)

1.07 (0.49 to 2.16)
0.39(0.15t0 1.11)

0.73(0.29to 1.95)

Miklowitch, JAMA psy 2021



Une meéta-analyse, pourquoi faire ?

2/ Evaluer et comprendre I’hétérogéneité de I'effet

d’une intervention

* Qu’est ce qui explique la différence d’effet entre plusieurs

études ?

Favors : Favors
Inverse : Direct
Association : Association

-3.5 -2.0 -0.5 0 0.5 2.0

ES (95% Cl)



L'hétérogeneité en meta-analyse

L. , A
Variation d’effet observe entre les u NE—
résultats des études qui ne peut étre | i mrag
. ’ . e, 7 variabilit
expliquée par la chance (variabilité B )
d’échantillonage) & e
- between-study
~r- variability
Différentes métriques C - Study with a narrow Cl of
* Q-test for heterogeneity - e
* |-squared statistic i peteen studles

* Ta U-SquaFEd and Tau Fig. 1. Effect of within-study and between-study variability on tl

« 4. . Confidence Interval of pooled estimates.
* Prediction interval .
Borenstein Res Syn Meth. 2023 Cordero, J Clin Epidemiol 2021



Qu’est ce qui entraine de I’"hetérogénéite ?

* Design des études : randomisation, aveugle, parallele-crossover...

* Populations: sévérité de la pathologie, caractéristiques des

patients, criteres d’exclusions...
* Intervention: type, traitement seul ou en association, dose, durée...
 Comparateur: placebo, traitement actif...

* Criteres de jugements: type, échelle, temps...



Explorer I'hétérogénéite

Figure 2. Meta-regression Analysis of All-cause Mortality by Baseline LDL-C Level (34 RCTs)

Antidiabetic
Subgroup Drug Placebo
no. of patients
Latin America, Africa, and Asia
Empagliflozin, Africa 211 102
Empagliflozin, Asia 897 450
Empagliflozin, Latin America 721 360
Liraglutide, Asia 360 351
Liraglutide, world except Asia, 1,268 1,218
Europe, and North America
Lixisenatide, Africa, Near East 154 142
Lixisenatide, Asia, Pacific 374 329
Lixisenatide, Latin America 972 972
Semaglutide, world except 752 776
Europe and North America
Subtotal 5,709 4,700
Heterogeneity: 2=0.00; y?=6.03,
8 df (P=0.64); 1’=0%
Test for overall effect: Z=4.46 (P<0.001)
Europe
Empagliflozin, Europe 1,926 959
Liraglutide, Europe 1,639 1,657
Lixisenatide, eastern Europe 776 811
Lixisenatide, western Europe 354 377
Semaglutide, Europe 326 306
Subtotal 5,021 4,110
Heterogeneity: 2=0.04; y?=12.07,
4 df (P=0.02); 2=67%
Test for overall effect: Z=0.06 (P=0.95)
North America
Empagliflozin, North America (with Australia 932 462
and New Zealand)
Liraglutide, North America 1,401 1,446
Lixisenatide, North America 404 403
Semaglutide, United States 570 567
Subtotal 3,307 2,878
Heterogeneity: 2=0.00; y?=0.73,
3 df (P=0.87); 1?=0%
Test for overall effect: Z=0.56 (P=0.58)
Total 14,037 11,688
Heterogeneity: 2=0.02; y?=28.69,
17 df (P=0.04); 1?=41%
Test for overall effect: Z=2.61 (P=0.009)
Test for subgroup differences: y2=7.95,
2df (P=0.02); 12=74.9%

Weight
%

20
5.1
4.4
29
9.4

23
31
1.7
53

422

83
9.9
75
4.6
23
326

6.0

10.0
5.2
4.0

252

100.0

Hazard Ratio (95% Cl)

0.50 0.75 1.00 150 2.00
Antidiabetic Drug Placebo Better
Better

0.86 (0.45-1.65)
0.70 (0.49-1.01)
0.58 (0.39-0.86)
0.62 (0.37-1.04)
0.83 (0.68-1.03)

0.66 (0.36-1.20)
0.99 (0.60-1.63)
0.86 (0.67-1.10)
0.68 (0.48-0.98)

0.77 (0.69-0.86)

1.02 (0.81-1.28)
0.82 (0.68-0.98)
1.19 (0.92-1.54)
1.45 (0.99-2.12)
062 (0.34-1.13)
1.01 (0.80-1.26)

0.89 (0.65-1.21)

1.01 (0.84-1.22)
0.95 (0.67-1.35)
0.87 (0.57-1.34)
0.96 (0.84-1.10)

0.88 (0.79-0.97)

Roustit, NEIM 2018

Rate Ratio

2.0

0.1

RR per 40-mg/dL baseline LDL-C increase,
0.91 (95%Cl, 0.86-0.96); P <.001

21

[T statin

[ statin with ezetimibe
[] PCSK9 inhibitor

80

100 120

140 160

180 200

Baseline LDL-C in the Group Receiving More Intensive LDL-C Lowering, mg/dL

Navarese, JAMA 2018

FIGURE 2. Dose-response curves of individual antipsychotic drugs?®

Standardized Mean Difference

A. Amisulpride predominant
neg. symptoms (N=2, n=345)
Het: Q=0.7, p=0.69, I’=0%

B. Aripiprazole oral
(N=5, n=1,581)
Het: Q=22, p=0.98, I’=0%

C. Aripiprazole LAI (lauroxil)
(N=1, n=596)
Het: Q=0.7, p=0.69, I’=0%
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Dose (mg/day) Dose (mg/day) Dose (mg/4 weeks)

Leucht, AJP in Advance 2019



Limites analyses en sous-groupes et métarégressions

15 "
Faible puissance 2]
Outliers
Multiplicité des
g -5 0
$ tests
: Biais ecologique S ——

Kadlec, Sport Medicine 2022

0.2 0.4 0.6 0.8
Proportion male

Fig 3 |An example of ecological bias within an aggregate data .
meta-analysis Rlley, BMJ 2010



Development of the Instrument to assess
the Credibility of Effect Modification Analyses
(ICEMAN) in randomized controlled trials
and meta-analyses

Table 1: Comparison of the core questions of the 2 versions of the Instrument for assessing the

Credibility of Effect Modification Analyses

Version; question no*

Randomized
Core question controlled trials Meta-analyses
Is the analysis of effect modification based on comparison within - 1
rather than between trials?
For within-trial comparisons, is the effect modification similar - 2
from trial to trial?
For between-trial comparisons, is the number of trials large? - 3
Was the direction of effect modification correctly hypothesized 1 4
a priori?
Was the effect modification supported by prior evidence? 2 -
Does a test for interaction suggest that chance is an unlikely 3 5
explanation of the apparent effect modification?
Did the authors test only a small number of effect modifiers or 4 6
consider the number in their statistical analysis?
Did the authors use a random-effects model? - 7
If the effect modifier is a continuous variable, were arbitrary cut 5 8

points avoided?

. NA = not applicable.
SCh an d@lm a’er; CMA.I 2020 *Numbers reflect order of appearance within the full instrument (see Appendices 5 and 6).



Meta-analyse sur données individuelles

e Réanalyse homogene de tous les essais (outcomes, données manquantes,

follow-up...)
* Plus grande puissance modificateur d’effets
* Analyses de RCT non publiés
* Sous groupes spécifiques

* Ajustement sur facteurs pronostics

Riley, BMJ 2010

IPD significant IPD non-significant
AD non-significant ° AD non-significant

Z value from AD meta-analysis
N

-4
IPD significant IPD non-significant
g AD significant AD significant
=8 -6 -4 -2 0 2

Z value from IPD meta-analysis

Fig 2 |Comparison of the power of meta-analyses to detect a
differential treatment effect across two groups of patients
when individual participant data (IPD) or aggregate data (AD)
are used. Adapted from Lambert et al*®



Original research

Nasal versus oronasal masks for home non-invasive
ventilation in patients with chronic hypercapnia: a
systematic review and individual participant

data meta-analysis

Borel 2012

Nasal mask
Oronasal mask
Diuverman 2017
Nasal mask
Oronasal mask
Diuverman 2019
Nasal mask

Oronasal mask
Diuverman 2008
Nasal mask

Oronasal mask
Kelly 2014

Nasal mask
Oronasal mask
Masa 2015
Nasal mask
Oronasal mask

Masa 2016
Nasal mask

Oronasal mask
Murphy 2012
Nasal mask

Oronasal mask

PaCO2 (mmHg) (95% Cl)
Study and Subgroup

-

=
=
=

i

®

35

Lebret, Thorax 2021

40 45 50 55

PaCO2 mean difference nasal —
oronasal (mmHg) (95% Cl)

Weight Mean Difference (95% Cl)

PY 7.7% 5.52[-2.08;13.12]
o— 13.5% -3.83[-9.57; 1.90]
. 10.7% -1.72[-8.16; 4.72]

+ 28.7% -4.49 [ -8.42; -0.55]

° 1.9% 3.26 [-12.19; 18.71]
—’— 14.3% 0.76 [ -4.82; 6.35]
I O 13.1% 6.64[ 0.81; 12.46]

0 10.1% 0.20 [ -6.42; 6.81]
<:> Total 100.0% -0.51 [ -2.62; 1.60]

: : : | I | Heterogeneity: 3 = 14.02 (P = .05), I* = 50'

-15 =10 -5 0 5 10 15
— —

Favours nasal mask Favours oronasal mask



Meta-analyse sur donnéees individuelles

 Parfois tres tres long...

* Biais de sélection
* méthodes pour combiner IPD et
données agrégées RCT

e Nécessité souvent d’inclure les
Pl des RCT

e fa e
o T .
e f W el
;s p ) S
‘J | -i ,.r"//, P l\ \"'4?-;# .HR:,:’:“::\';: 1
Neetharn Amenca —v\’\’\( e e 22 a0, ka5
HR=09) (081, 059 T vVa .
s AN A ,/ ; !
Number of patients ‘Y {. }
b - IIH
~ South-East fsi

- 0
HR=0.81{0.58, 1.42)
=4

o PO,k
R Sy
o) AN
SCa Ay
A =3
\

Y Wasem Asia
1 HR=087 (060, 127)
1=36%, k=4

12,000
5,000
1,000
Trials
[7] EXSCEL (exenatide)
[ ELIXA (lixisenatide)
[] LEADER (liraglutide)
[ ] SUSTAIN-6 (semaglutide)
[]HARMONY (albiglutide)
[] PIONEER-6 (oral semaglutide) 2

Figure 2—Effect of GLP-1RAs on MACE across the various UN regions. The size of the circles is proportional to the number of patients included per
region. Histograms represent the proportion of patients from each trial in each region. Efficacy is expressed as the HR with its 95% Cl. Heterogene-
ity within each region is expressed with the /° statistic, and k represents the number of trials per region included in the meta-analyses.

Interaction test p-values: p=0.70 for HR and p=0.51 for ARD

Jullien, Diabetes Care 2024



Inadequate or Unclear Generation of Randomization Sequence (vs. Adequate)

Outcome (Contributing Meta-analyses/Contributing Trials)

ROR (95% Crl)

All outcomes (112/944) — 0.89 (0.82-0.96)
Mortality (16/129) + 0.89 (0.75-1.05)
Other objective (47/328) # 0.99 (0.84-1.16)
Subjective or mixed (49/487) —_— 0.83 (0.74-0.94)
! I I !
0.50 075 1.00 1.25 1.50

ROR (95% Crl)

Biais dans les études

incluses

Inadequate or Unclear Allocation Concealment (vs. Adequate)

Outcome (Contributing Meta-analyses/Contributing Trials)

ROR (95% Crl)

All outcomes (146/1292)

——

0.93 (0.87-0.99)

Mortality (32/268) 0.98 (0.88-1.10)
Other objective (45/372) 0.97 (0.85-1.10)
Subjective or mixed (69/652) —_— 0.85 (0.75-0.95)
I | | I
0.50 0.75 1.25 1.50

ROR (95% Crl)

Lack of Double-Blinding or Unclear Double-Blinding (vs. Double-Blind)

Outcome (Contributing Meta-analyses/Contributing Trials)

ROR (95% Crl)

All outcomes (104/1057) —— 0.87 (0.79-0.96
Mortality (25/245) — 0.92 (0.80-1.04)
Other objective (28/282) 4 0.93 (0.74-1.18)
Subjective or mixed (51/530) + 0.78 (0.65-0.92)
I I I |
0.50 0.75 1.00 1.25 1.50

Savovic, Ann Intern Med 2012

ROR (95% Crl)



Quarters (Q) within meta-analyses

Size groups (no of patients) across meta-analyses
1o (n=93 meta-analyses)

(n=93 meta-analyses)

Linear trend test, P<0.001

0.8

0.6

Average ratio of odds ratios

Linear trend test, P<0.001

0.4
Comparison

Q3vQ4 Q2vQ4 QlvQ4 500-999 v 200-499 v 100-199 v 50-99 v <50 v
21000 >1000 >1000 21000 >1000
Ratioofodds 0.88(0.82 0.83 (0.75 0.68(0.57 0.90 (0.82 0.81(0.73 0.70 (0.61 0.66 (0.56 0.52 (0.41
ratios (95% Cl) t0 0.95) t0 0.91) t0 0.82) to 1.00) t0 0.88) t0 0.80) t0 0.79) t0 0.66)
R 0.02 0.07 0.30 0.14 0.11 0.11 0.14 0.26

Fig 1 Comparison of treatment effect estimates between trial sample sizes, grouped by quarters (from quarter 1 with the
smallest trials, to quarter 4 with the largest trials) and by size groups (from <50 patients to 21000 patients). Both analyses
included all 93 individual meta-analyses (735 randomised controlled trials)

Dechartres, BMJ 2013

Figure 2. Comparison of treatment effects between trials published in a language other than English and English in 147
meta-analyses from Cochrane reviews (unadjusted and adjusted for risk of bias and sample size).

Meta-analyses, n ROR (95% Cl) 2, % 12

Main analysis 147 L 3 0.86 (0.78-0.95) 0 0.0000
Sensitivity analyses with adjustment for:

Sequence generation 127 L 0.91 (0.82-1.02) 3 0.0124

Allocation concealment 126 : 3 0.92 (0.82-1.03) 7 0.0278

Blinding of participants and 124 = 0.91 (0.81-1.04) 15 0.0644

personnel

Blinding of outcome assessors 123 = 0.88 (0.78-1.00) 14 0.0567

Incomplete outcome data 125 L 0.87 (0.78-1.97) 2 0.0078

Sample size 128 L 0.89 (0.79-1.00) 5 0.0208

[ I I I 1
0.7 0.8 0.9 1.0 1.1 1.2
ROR

Favors trials published in other |,

Dechartres, Ann Intern Med 2018

Favors trials published in English

Meta-analysis No of single No of

centre trials multicentre

trials
Non-pharmacological interventions

Akechi et al 20077 3
Bowen and Lincoln 2007 4
Cramp and Daniel 2008 5
Eccleston et al 2009%° 4
Foster et al 2007°® 3
Fransen and McConnell 2009°/
French et al 2007*7 5
Gava et al 2007 8
Hesse et al 2007°° 5
Liu and Latham 2009"°
0'Connor et al 2009*% 9
Sirtori et al 2009%¢ 2
Smith and Lasserson 2009%7 8

5

2

6

19

N

4

Spittle et al 2007*?
Thomson and Page 2007*°
Zijdenbos Ingeborg et al 200977
Subtotal
Test for heterogeneity: T7=0.00, P=0.83, 1°=0%

N W W o= N0W W NN N 0= 0NN W

Pharmacological interventions
Bellu et al 2008 4 2

Calderon Moises et al 2007 5 10
Chalk et al 200772 8 5

Guaiana et al 2007%* 21

Kirwan et al 2007°° ak 12
Mason et al 2009”* 5 11
Nicolai et al 2009*° 8 1

Tacklind et al 2009%? 6 5

Tanaka et al 2009%* 4 1

Urquhart et al 20097 6 3

Subtotal
Test for heterogeneity: ?=0.00, P=0.57, I°’=0%

Overall test for heterogeneity: 2=0.00, P=0.87, 1°=0%

Bafeta, BMJ 2012

Difference in Weight (%),  Difference in
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038 -1.49(-2.8310-0.15)

1.75  -0.03 (-0.65 t0 0.60)

T 6.54  0.00(-0.32100.32)

0.27 -0.22(-1.82t0 1.37)

+ 3.41  0.07(-0.37100.52)

- 19.81  -0.11(-0.29 to 0.08)

+ 100.00 -0.09 (-0.17 to -0.01)
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PROBAST: A Tool to Assess the Risk of Bias and Applicabilit)

Prediction Model Studies

Robert F. Wolff, MD*; Karel G.M. Moons, PhD*; Richard D. Riley, PhD; Penny F. Whiting, PhD; Marie Westwc¢
Gary S. Collins, PhD; Johannes B. Reitsma, MD, PhD; Jos Kleijnen, MD, PhD; and Sue Mallett, DPhil; forthe |

Clinical pred models bine multiple ps to esti-
mate risk for the presence of a particular condition (diagnostic
models) or the occurrence of a certain event in the future (prog-
nostic models).

PROBAST (Prediction model Risk Of Bias ASsessment Tool) &
tool for assessing the risk of bias (ROB) and applicability of diag-
nostic and prognostic prediction mode| studies, was developed
by a steering group that considered existing ROB tools and re-
porting guidelines. The tool was informed by a Delphi proce-
dure involving 38 experts and was refined through piloting

PROBAST is organized into the following 4 domains: partici-
pants, predictors, outcome, and analysis. These domains contain

mates of model predictive perdormance.
cused and transparent approach 1o asse
plicability of studies that develop, validat
models for individualzed predictions.
Although PROBAST was designed fo
can be used more generally in critical
model| studies. Potental users incude o
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RoB 2: arevised tool for assessing risk of bias in
randomised trials
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studies of interventions
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Non-randomised studies of the
effects of interventions are critical to
many areas of healthcare evaluation,
but their results may be biased. Itis
therefore important to understand
and appraise their strengths and
weaknesses. We developed ROBINS-I
(“Risk Of Bias In Non-randomised
Studies - of Interventions™), a new
tool for evaluating risk of biasin
estimates of the comparative
effectiveness (harm or benefit) of
interventions from studies thatdid
not use randomisation to allocate
units (individuals or clusters of
individuals) to comparison groups.
The tool will be particularly useful to
those undertaking systematic
reviews that include non-randomised
studies.

No: d

d studiesof the effectsof inter

(NRSI) are critical tomany areasof healthcare evalua-
tion. Designs of NRSI that can be used to evaluate the
effects of interventions include observational studies

SUMMARY POINTS

* Nontandomised studies of the effects of interventions are critical 1o many areas

of healthcarm evalustion but are subject 1o confounding and a range of other

polemtial biases

We developed, piloled, and refined anew Dol ROBINS-L 10 assess “Risk Of Bias

InNonvandomised Studies - of interventions™

The Rolviews each study 45 an afemp! B emulate (mimic) a hypothetical

such as cohort studies and case-control studies in
which groups are all d during the
course of usual treatment decsions, and quasi-ran-
domised studies in which the method of allocation
falls short of full d No d d
studies can provide evidence additional to that avail
able from randomised trials about long term out
cames, rare events, adverse effects and populations
that are typical of real world practice. ™ The availabil
ity of knked datady and X of &

health records has enabled NRSI to be canducted in
large representative population cohorns.” For many
typesof organsational or public health nterventions,
NRS| are the main source of evidence about the likely
impact of the intervention because randomised triak
are difficult or impossible to conduct on an area-wide
basis. Therefore systematic reviews addressing the
effects of health related interventions often include
NESLIt 1 th hods are lablke © eval
uate these studies, sothat dinical, policy, andindvid-
ual decsions are transparent and based on a full
understanding of the strengths and weaknesses of the
evidence.

Many tools to assess the methoddogical quakity of
observational studies in the context of a systematic
review have been proposed ** The Newcastle-Ottawa®
and Downs Black” took have been two of the most pop-
ular: both were on a shonlist of methodologically
sound bols” but each includes jlems relating to exter-
nal aswell asinternal vabidity andalackof compeehen-
sive manuals means that instructions may be

preted diffe rently by dff wsers$

In the past decade, major developments have been
made in tools to assess study validety. A shift in focus
from methodological quality to risk of bias has been
accompanied by a move from checkliss and numeric
scores towards domain-based assessments in which
different typesof bias are considered in tum. Examples
are the Cochrane Rk of Bias tool for randomised
trials.* the QUADAS 2 bol for diagnostic test accuracy
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Abstract
Background: Systematic Reviews (SRe) of ¢

of the merits of conducting such SRs s stea
clinical tials (RCT) in many aspects, the met
for animal intervention studies. The Cochrar
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Methods: We provide an RoB tool for anim
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To enhance wransparency and applicability,
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Background

The use of systematic reviews (SRs) for
denced-based dedsions on healthaare is com
in the clinical setting. Although most experin
studies aim to test safety and or dficacy of t
be used for human healthcare, summarizing
evidence in an SR s far less common in
laboratory animal experiments. Fortunately, i
ential commentary was published in the Lanc
first setting out the scientific rationale for §
studies, awareness of the merits of SRs of |

e /) of review findings
] re included © help judee concerns
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QUADAS-2: A Revised Tool for the Quality Assessment of Diagnostic

Accuracy Studies

Penny F. Whiting, PhD; Anne W.S. Rutjes, PhD; Marie E. Westwood, PhD; Susan Mallett, PhD; Jonathan J. Deeks, PhD;
Johannes B. Reitsma, MD, PhD; Mariska M.G. Leeflang, PhD; Jonathan A.C. Sterne, PhD; Patrick M.M. Bossuyt, PhD;

and the QUADAS-2 Group*

In 2003, the QUADAS tool for systematic reviews of diagnostic
accuracy studies was developed. Experience, anecdotal re-
ports, and feedback suggested areas for improvement; there-
fore, QUADAS-2 was developed. This tool comprises 4 do-
mains: patient selection, index test, reference standard, and
flow and timing. Each domain is assessed in terms of risk of
bias, and the first 3 domains are also assessed in terms of
concems rd bility. Signall are in-
duded to help judge risk of bias.

The QUADAS-2 tool is applied in 4 phases: summarize the
review question, taior the tool and produce review-spedfic guid-
ance, construct a flow diagram for the primary study, and judge
bias and applicabiity. This tool will allow for more transparent
rating of bias and applicability of primary diagnostc accuracy studies.

A Indevn Med 2011155529536
Far author afflatoms, e end of text
* For membess of the QUADAS-2 Group, see e Appendix (avalabie at
waw annals org).

[

ystematic reviews of diagnostic accuracy studies are of-

ten characterized by markedly heterogencous results
originating from differences in the design and conduct of
included studies. Careful assessment of the quality of in-
cluded studies is therefore essential. Since its publication in
2003, the QUADAS (Quality Assesment of Diagnostic
Accuracy Studies) wol has been widely used (1, 2). Mare
than 200 review abstracts in the Database of Abstracts of
Reviews of Effects mention this tool, and it has been cited
more than 500 times, The QUADAS tool is recommended
for use in systematic reviews of diagnostic accuracy by the
Agency for Healthare Research and Quality, Cochrane
Collaboration (3), and the UK. National Institute for
Health and Clinical Excellence.

The original QUADAS tool includes 14 items as-
sessing risk of bias, sources of variation (applicability),
and reporting quality; cach item is rated “yes,"” "no," or
“unclear” (1). Our experience, reports from users, and
feedback from the Cochrane Collaboradon suggested

Define the Scope

We established a steering group of 9 experts in the area
of diagnostic rescarch, most of whom panticipated in de-
veloping the original QUADAS wol. This group agreed on
key features of the desired scope of QUADAS-2. The main
decision was to separate “quality” into “risk of bias” and
“concerns regarding applicability.” We defined gquality as
“both the risk of bias and applicability of a study; 1) the
degree to which estimates of diagnostic accuracy avoided
risk of bias, and 2) the extent to which primary studies are
applicable to the review's research question.” Bias occurs if
systematic Haws or limitations in the design or conduct of
a study distort the results. Evidence from a primary study
may have limited applicability 1o the review if, compared
with the review question, the study was conducted in a
patient group with different demographic or clinical fea-
tures, the index test was applied or interpreted differently,
or the definition of the target condition differed.

Other decisions included limiting QUADAS-2 to a



Example forest plot showing

results of a risk-of-bias
assessment in a systematic
review of randomised trials,

using version 2 of the Cochrane
risk-of-bias tool.

Risk of bias legend
R Bias arising from the randomisation process
D Bias due to deviations from intended interventions
Mi Bias due to missing outcome data
Me Bias in measurement of the outcome
S Bias in selection of the reported result
O Overall risk of bias

Subgroup Standardised mean Weight Standardised mean
or study difference (95Cl) (%)  difference (95 CI)
Low risk of bias
Serifovi¢ 2007 j—— 6.7 1.33(0.79t01.87)
Loreen 2012 —é—-— 5.9 0.91(0.25t0 1.57)
Jamala 2016 —t 88  0.43(0.18100.68)
Subtotal ~ 214 0.85(0.25t01.45
Test for heterogeneity: 1>=0.22; x*=9.60, df=2, P=0.008; 1’=79%
Test for overall effect: Z=2.79, P=0.005 -
Some concerns '
Ruslana 2004 — . 39 0.05(-0.96t01.06)
Zelmerléw 2015a | 88  0.21(0.031t00.45)
Zelmerléw 2015b —-—,—— 52 0.19(-0.57t00.95)
Wurst 2014 s 61  1.26(0.631t01.89)
de Forest 2013 - 91  0.45(0.27t00.63)
Bilan 2008 — 6.2 -0.09(-0.70t00.52)
Erener 2003 —-—7 6.6 0.13(-0.43t00.69)
Subtotal - 460 0.33(0.08t00.59)
Test for heterogeneity: 12=0.05; x?>=13.59, df=6, P=0.03; I’=56% '
Test for overall effect: Z=2.59, P=0.01
High risk of bias
Rybak 2009 —i-— 7.1 0.72(0.23t0 1.21)
Netta 2018 , 5.7 1.24 (0.56 t0 1.92)
Lena 2010 —_ 8.0 0.07(-0.30t00.44)
Salvador 2017 E —_— 6.1 1.60(0.97 to0 2.23)
Sobral 2017 | —=—| 57 2060.38t02.74
Subtotal —— 327 1.11(0.37t01.84)
Test for heterogeneity: 12=0.61; x?>=36.05, df=4, P<0.001; 1?’=89% -
Test for overall effect: Z=2.96, P=0.003
Total (95% CI) - 1000  0.68(0.42t00.93)
Test for heterogeneity: t2=0.18; x*=71.47, df=14, P<0.001; 1>=80%
Test for overall effect: Z=5.14, P<0.001 -1 0 1 2 3
Test for subgroup differences: x?=5.55, df=2, P=0.06; 1?=64% Favours Favours
control intervention

Jonathan A C Sterne et al. BMJ 2019
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Methodes d'ajustement sur les biais

1. Analyses hiérarchiques/modeéles mixtes en prenant en
compte le design

2. Pondération négative des études biaisées (et/ou
observationnelles)

* Inflation de la variance

 Facteur de biais

Efthimiou, Stat in Med 2017



Synthesizing cross-design evidence and cross-format data
using network meta-regression

Treatment and method of synthesi OR [95% Crl]
Dimethyl fumarate vs Placebo :
SN pecific estimates 5 0.71[0.54, 0.94
)} . A 24, U
(a) glatiramer acetate NMA catimate ' : 822[087.687
P\ unadjusted —- : 0.65 [0.51, 0.82
~ bias—adjusted 1 ] : 0.63 [0.49, 0.81
I So bias-adjusted 2 ——i 0.70 [0.54; 0.89
| \\ Dimethyl fumarate vs Glatiramer acetate :
1 Ss SR Rprcific estimates —- : 0.51[0.39, 0.67
I S DEFINE —— : 043 [0.33, 055]
~ NMA estimate :
| ~ unadjusted —a— : 0.45 [0.38, 0.54,
1 So bias-adjusted 1 . : 0.45 [038; 0.54
i \\ bias-adjusted 2 - i 0.46 [0.39, 0.55
1 \\ Glatiramer acetate vs Placebo
~ ~ Study-specific estimates :
! ~ Bomstol B, 028(007. 083
_— i . 23, Ul
I .placebo S Johnson : 0.74 [0.42, 130
! ’ li b Dhadieag 2t 0.69[0.55, 0.88
unadjus! b : X .99, U.i
1 »7 natalizuma bias-adjusted 1 e 0.72 0.3, 0.95
1 ’¢ bias-adjusted 2 [ SSm— : 0.66 [0.52, 0.84
1 ,’ Natalizumab vs Dimethyl fumarate :
1 ’ Study-specific estimates :
P Swiss Cohort t - = 1.06 [0.44, 2.55]
' 7 Erm'ﬁsstg?a'e b 0.72[0.52, 0.98
1 PRg bias-adjusted 1 — e 0.71[0:52, 0.97
1 ’l bias-adjusted 2 F - f: 0.7210.53, 0.99
1 ,’ Natalizumab vs Glatiramer acetate :
1 7 Study-specific estimates H
| R Swiss Cohort — : 0.21[0.08, 0.52]
PRg unadjusted ——y : 0.47 [0.33, 0.66
- b — % F ol
N las—adjusi _—- H . .39, U.
dimethyl fumarate :
Y Natalizumab vs Placebo :
Stud&-spec:ﬁc estimates :
ﬁl;‘ﬂ Mti ) —a— : 0.32[0.24, 0.42]
estimate :
unadjusted ] : 0.32[0.25,0.42
FIGURE 1 Network plots of S = B 64
as-adjus - : X .25, 0.
1 etwork plots o ' :
. . T T T T T 1
(a) treatments for patients with 0 02 05 1 15 2
. e . . Odds Ratio (OR)
relapsing-remitting multiple sclerosis
compared in randomised controlled FIGURE 2 Relapse odds ratios with 95% credible intervals (CrI) of all comparisons of treatments among patients with relapsing-

. . . . remitting multiple sclerosis. The estimates are computed by conducting unadjusted analysis and bias-adjusted analyses 1 and 2 in a Bayesian
trials (SOhd’ grey edges) and in the Swiss framework of the data in the network of Figure 1a. The study-specific estimates have been computed in a frequentist framework and hence
Multlple Sclerosis Cohort (dashed, black the lines represent confidence intervals. To compute these estimate, we used gim() function to analyze IPD studies and metabin() function

. . (from meta package) to analyze AD studies
edges). The outcome is relapse in 2 years

Hamza, Res Synt Med 2022



Les méta-analyses inutiles

+ de 300,000 méta-analyses réalisées en santé

THE

MILBANK QUARTERLY

A MULTIDISCIPLINARY JOURNAL OF POPULATION HEALTH AND HEALTH POLICY

Original Investigation

The Mass Production of Redundant,
Misleading, and Conflicted Systematic
Reviews and Meta-analyses
JOHN P.A. IOANNIDIS

Stanford University School of Medicine; Stanford University School of
Humanities and Sciences: Meta-Research Innovation Center at Stanford

(METRICS), Stanford Unzversity

Conclusions: The production of systemartic reviews and meta-analyses has
reached epidemic proportions. Possibly, the large majority of produced system-
atic reviews and meta-analyses are unnecessary, misleading, and/or conflicted.

Figure 4. A Summary Overview of Currently Produced Meta-analyses
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['échec des revues systématiques

Différents criteres de sélection, dates de recherches, qualité
meéthodologique..
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['échec des revues systématiques

Méme collectivement toutes les revues systematiques ne
prennent pas en compte tous les RCT disponibles

40% a 66% de traitements manquants
45% a 70% d’essais manquants
30% a 58% de patients manquants

. Not covered by any systematic reviews
. Completely covered by systematic reviews

. Partially covered by systematic reviews

. Randomized patients
\ Treatment comparisons

Overall proportion of treatment comparisons
5 10% ;
65% 25% not covered,partially covered, completely
2l covered by systematic reviews

Crequit, BMC Medicine 2016
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Seventy-Five Trials and Eleven Systematic Reviews a Day:
How Will We Ever Keep Up?

Hilda Bastian'*, Paul Glasziou?, lain Chalmers®

1 German Institute for Quality and Efficiency in Health Care (IQWiG), Cologne, Germany, 2 Centre for Research in Evidence-Based Practice, Faculty of Health Sciences, Bond
University, Gold Coast, Australia, 3 James Lind Library, James Lind Initiative, Oxford, United Kingdom

How Quickly Do Systematic Reviews Go Out of Date? A Survival
Analysis -
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An epidemic of redundant meta-analyses

Meta-analyses that included 2 trials
Vedovati, 2018
Li, 2019
Kirkilesis, 2019
Rossel, 2019
Dong, 2019
Meta-analyses that included 3 trials

4 RCT

Direct oral anticoagulants Gsatign)
with low molecular weight e
heparins in cancer patients Meta-anayses thatncluded 4 sl
Moik, 2020
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Sabatino, 2020
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0.63(0.38;1.02)
0.65(0.42,1.01)
0.64 (0.45;0.90)
0.63 (0.42,0.96)
0.63 (0.42;0.96)

0.48 (0.24;0.96)
0.49 (0.250.95)
0.51 (0.25;1.03)
0.56 (0.40;0.79)

0.62 (0.43;0.91)
0.62 (0.43,0.91)
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0.62 (0.44;0.87)
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FIGURE 1 Treatment effect estimate by number of studies included in the meta-analyses for efficacy (recurrent venous

Chapelle, JTH 2021

thromboembolism) on the left and safety (major bleeding) on the right

RR (95% Cl)
for safety

1.96 (1.00;4.17)
1.74 (1.05;2.88)
176 (1.10;2.77)
1.78 (1.11;2.87)
1.78 (1.11;2.87)

1.70 (1.04;2.78)
1.70 (1.04;2.78)
1.64 (1.00,2.69)
1.53 (0.95;2.47)

1.31 (0.83;2.08)
1.31(0.83;2.08)
131 (0.83;2.08)
1.31 (0.83;2.08)
1.31 (0.83;2.07)
1.33 (0.84;2.10)
1.33 (0.94;1.89)
1.33 (0.84:2.11)
1.33 (0.93;1.90)
1.32 (0.70;2.47)
1.35 (0.94;1.92)



- Vibration de l'effet dans les MA

A meta-epidemiological study found that meta-analyses of the same trials
may obtain drastically conflicting results

No Protocol Protocol A
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Fig. 2. Distributions of effect estimates and relative vibration of effects for functional outcomes. Panel A: Effect estimates and P values obtained
without a protocol and when applying Protocol A, B, and C. A negative effect estimate favors operative treatment, whereas a positive effect estimate
favors nonoperative. Effect estimates below the dashed line are statistically significant at the 0.05 level. Panel B: The relative vibration of effects
without a protocol and when applying Protocol A, B, and C. Abbreviations: SMD, standardized mean difference; RVE, relative vibration of effects. *:

Based on PROSPERO registration. . . .
Sandau, J Clin Epidemiol 2023



Quelles solutions ?

Si vous avez envie de faire une méta-analyse:
NE LE FAITES PAS ©

e Revue de la littérature

* Registres prospero...

* Update ?

Garner, BMJ 2016

RESEARCH METHODS AND REPORTING

When and how to update systematic reviews: consensus

and checklist

Update status

Does published review still address a
current question? Has review had good
access or use? Review used valid
methods and was well conducted?

No update planned ——»

Yes

Are there any new relevant methods? Are No

there any new studies, or new information?

Up to date m——

Yes

Will adoption of new methods

f hil No
change findings or credibility?
Will new studies/information/data Up toidate
change findings or credibility?
Yes or maybe
i Update pending ——

Prepare update

Rationale for update status

Intervention(s) not in (general) use or been
superseded

Research superseded

Research area no longer active

Low impact of published version (eg, via article
level metrics)

Other (provide reason)

No new studies identified with search

All studies incorporated from most recent search

Potentially relevant studies ongoing but not
complete

Other (provide reason)

Certainty (quality) of evidence high in published
review

New information identified but unlikely to change
review findings

Other (provide reason)

Authors currently updating
Studies awaiting assessment
New contributors needed
Other (provide reason)

Fig 1| Decision framework to assess systematic reviews for updating, with standard terms to report such decisions




The COVID-NMA Project: Building an Evidence Ecosystem for the

OVID-19 Pandemic

v Map

Clinical Trials
per country

Partnerships

COVID-15 OPEN LIVING EVIDENCE SYNTHES
70 INFORM DECISION -

The COVID-NMA initiative
A living mapping and living systematic review of Covid-1g trials

COVID-NMA is an international research initiative supported by the WHO and Cochrane.

We provide a living mapping of COVID-19 trials. We are also conducting living evidence synthesis on preventive interventions, treatments and vaccines for COVID-19 to assist decision makers.

See the description of our model here and our living review protocol here.
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RCTs on treatments

LIVING MAPPING OF TRIALS

(i tis registered on the WHO platform)

LIVING SYNTHESIS OF PUBLISHED TRIALS

(inciude both arccles and preprints)

Updated weekly Updated daily
3408 367
Randomized Trials RCTS with complete data extraction and results

1631 RCTs recruiting.

3

RCTs on prevention

a-analyses vivante

noteworthy treatments

Treament

corticosteroids ~

remdesivir v

convalescent plasma treatment v

baric

casirivimab and imdevimab (REGN-COV2) ~

ib~

interferon ~

tocilizumab ~

sarilumab ~

anticoagulant, curative dose ~

COVID 19 hospitalized ~

included in our evidence synthesis

56 329 286 18 63

RCTs on vaccines RCTs on treatments RCT on prevention RCTs onvaccines

meta| Evidence - COVID-19

Living meta-analysis and evidence synthesis of therapies for COVID19 N\

h for a drug

latest studies o standard queries

results overview

all patients  ~ Top evidence (RCT only, high risk of bias excluded) ~

deaths, clinical improvement, death orventilation v | _
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significant
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browse treatments

Q

mapping
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.
-
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Our approach
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summary
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Besoin d’automatisation

Annals of Internal Medicine RESEARCH AND REPORTING METHODS

Sensitivity and Specificity of Using GPT-3.5 Turbo Models for Title
and Abstract Screening in Systematic Reviews and Meta-analyses

Viet-Thi Tran, MD, PhD; Gerald Gartlehner, MD, MPH; Sally Yaacoub, PhD; Isabelle Boutron, MD, PhD;
Lukas Schwingshackl, PhD, MSc; Julia Stadelmaier, MSc; Isolde Sommer, PhD; Farzaneh Alebouyeh, MSc; Sivem Afach, PhD;
Joerg Meerpohl, MD, PhD; and Philippe Ravaud, MD, PhD

Khalil, Res Synt Met 2024

review task
Team

establishment

Protocol
development

Searches

Deduplication

Screening

Data
extraction

Data charting

Report
writing

Method used

Personnel needed
for the completion
of the review

Templated reports
of some report
items

Running searches
on databases

Deleting duplicates

Selecting studies for
inclusion

Extracting
information on
participants,
Concept and
context

Presentation of data

Templated reports
of some report
items

Suggested automation tools to
increase efficiency or gain

Crowd sourcing or using task sharing
platforms i.e., JBI SUMARI and Covidence.
Management teams—Trello

JBI SUMARI and Revman

Automatic alerts from databases. Database
(i.e., Cochrane, JBI and Campbell, Health
Database Advanced Search (HDAS))
Automatic retrieval of full-text papers (e.g.,
CrossRef), Polyglot Search Translator
Litsuggest, eSuRFr

Endnote, Systematic Review Accelerator

(SRA De-duplicate), Abstrackr, Rayyan, EPPI-

Reviewer, Deduklick, Covidence and
DistillerSR.

Crowdsourced inclusion decision and
machine learning classifier (Abstrackr,
Rayyan, BIBOT, EPPI-Reviewer, ASReview
and DistillerSR). Covidence is also used for
this step.

Machine learning-information extraction
systems such as DistillerSR and ExaCT),
Tabulizer, UDPipe, Webplotdigitizer. For
non-machine learning but wanting a faster
extraction process- Covidence

GoogleCharts, Tableau Public, Google Data
studio, Drawio, Eppi- reviewer, NVivo.

JBI SUMARI, Revman and Robotreviewer

Level of
automation

Level 1

Level 1

Level 4

Level 3

Level 2

Level 4

Level 1

Level 1

Availability of the tool
(open access/proprietary)

Proprietary

Proprietary

CrossRef and Litsuggest (Open
access)
The rest of the tools are

proprietary.

Abstrackr (Open access)
Rayyan (Open Access to early
career researchers)

The remainder of tools are
proprietary.

Abstrackr (Open access)
Rayyan (Open Access to early
career researchers)

The remainder of tools are
proprietary.

UDPipe (open access) and the
remainder of the tools are
proprietary.

Googlecharts, Google data studio
and Drawio (open access). The
remainder of the tools are
proprietary.

Proprietary



Living evidence ecosystem

Living disclosing the
« quality and

transparency results » /_.\ Living Mapping of
research to

by funders, journals, :
ytu ) help the planning of

universities.. .
future trials

A living community
responsible for one condition

systematic reviewers,

researchers, Living Network I:ivir!g
clinicians, Meta-Analysis Guidelines
patients,
trialists,

methodologists,
statisticians,

Guidelines experts Living "‘9“"“'"3 \4._-—/ Living monitoring of trials
\ / of trials

conducting quality

transparency

Ravaud, J Clin Epidemiol 2023



