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Qu O €ess?t

Méta-analyse : technigue/démarche consistant a
regrouper plusieurs experimentations (essais clinigues
randomises ou études de facteurs pronostiques ou etus
di agnostigues ou €) pour
guantifie et reproductible

MPour la clarté de la présentation : contexte des essais
cliniguesrandomiseés sera utilisé le plus souvent



Pourquol ?

Essais clinigues multiples posant lan@me» question
Essail Essai2 € - - Essain

RESEARCH ARTICLE

Systematic Review and Meta-Analysis of
Randomised Trials to Ascertain Fatal
Gastrointestinal Bleeding Events Attributable
to Preventive Low-Dose Aspirin: No Evidence
of Increased Risk

Peter C. Elwood'*, Gareth Morgan'-?>* *, Julieta Galante'**, John W.K. Chia®**,

Sunil Dolwani®, J. Michael Graziano®, Mark Kelson'*, Angel Lanas’#, Marcus Longley®*,
Ceri J. Phillips®¥, Janet Pickering'®, Stephen E. Roberts'*, Swee S. Soon''#,

Will Steward'#, Delyth Morris'3<, Alison L. Weightman''**

PLOS ONE | DOI:10.1371/journal.pone.0166166 November 15,2016

Effect of radiotherapy after mastectomy and axillary surgery
on 10-year recurrence and 20-year breast cancer mortality:
meta-analysis of individual patient data for 8135 women in

22 randomised trials
Lancet 2014; 383: 2127-35
EBCTCG (Early Breast Cancer Trialists’ Collaborative Group)*®




Pourquol ?

Essais clinigues multiples posant lan@me» question
Essail Essai2 € - - Essain

RESEARCH ARTICLE

The effect of anti-angiogenic agents on overall
survival in metastatic oesophago-gastric
cancer: A systematic review and meta-analysis

David L. Chan’, Katrin M. Sjoquist*®, David Goldstein®, Timothy J. Price®, Andrew
J. Martin®, Yung-Jue Bang®, Yoon-Koo Kang’, Nick Pavlakis' *

1 Department of Medical Oncology, Royal North Shore Hospital, Sydney, New South Wales, Australia,

2 National Health and Medical Research Council Clinical Trials Centre, University of Sydney, Sydney, New
South Wales, Australia, 3 Department of Medical Oncology, Cancer Care Centre, St George Hospital,
Sydney, New South Wales, Australia, 4 Department of Medical Oncology, Prince of Wales Hospital, Sydney,
New South Wales, Australia, 5 Department of Medical Oncology, The Queen Elizabeth Hospital and
University of Adelaide, Australia, 6 Department of Internal Medicine, Seoul National University College of
Medicine, Seoul, South Korea, 7 Department of Oncology, Asan Medical Centre, University of Ulsan College
of Medicine, Seoul, South Korea

PLOS ONE | DOI:10.1371/journal.pone.0172307 February 21,2017




Pourquol ?

Essais clinigues multiples posant lan@me» question
Essail Essai2 € - - Essain

N

Synthese quantitative et conclusion pour la pratique

[Clarification des discordances,dues éventuellementa des études
iIndividuellesnonconclusiveset/oude petitetaille
AAugmentatiordelatailled 6 ® ¢ h a-mdainde pussancetatistique
A> Estimationplusprécisedel 6 etfaitement



Exemple introductif : anti-angiogéniquesians le cancer gastriquebesophagien

Table 1. Summary of included studies.

Name | Author |Line |Experimental arm Control arm MNumber of patients |OS HR (95% CI) PFS HR (95% CI)
AVAGAST[4] | Ohtsu(2011) | 1% CX + bevacizumab CX 774 (387 CX+B,387 |0-87(0-73-1-03) 0-80 (0-68-0-93)
CX)
Eatock 2013 Eatock 1%t CX +trebananib 10mg/ | CX 171 (56 10mgkg, 59 | N/A 0-98 (0-67-1-43)
[[10] (2013) kg, CX + trebananib 3mg/kg, 56 CX alone)
3mg/kg
Koizumi2013 | Koizumi 1% S1/Cisplatin + orantinib | S1/Cisplatin 91 (45 S1/Cisplatin 0-74 (0-46-1-19) 1-23(0-74-2-05)
[13] (2013) + orantinib, 46 S1/
Cisplatin)
AVATAR[16] |Shen(2014) 1% CX+ Bevacizumab CX 202 (100CX+B,102 |1-11(0-79-1.-56) 0-89 (0-66—-1-21)
CX)
STARGATE Kang(2014) | 1% CX+sorafenib CX 195 (97 CX+S, 98 0-93 (0-65-1-31) 0-92 (0-67-1-27)
09 CX)
Yoon 2014 [18] | Yoon (2014) | 1% FOLFOX+ ramucirumab | FOLFOX 168 (84 FOLFOX+R, |1-08 (0-73-1.58) 0-98 (0-69-1-37)
[ | 84 FOLFOX)
PaFLO [20] Thuss- 1% 5-Fluorouracil 5-Fluorouracil 78(515-FU+O +P, |0-80(0-44-1.48) 0-93 (0-56—1-54)
Patience + Oxaliplatin + Oxaliplatin 275-FU +0)
| (2015) | | + Pazopanib
Jiang 2009 [12] | Jiang (2009) | 1% XELOX+ endostatin XELOX 42 (20 XELOX+E, 22 | N/A N/A
| XELOX)
RAINBOWI[5] | Wilke (2012) | o | Paclitaxel+ ramucirumab | Paclitaxel 665 (330P+R, 335 P) | 0-81 (0-68-0-96) 0-63 (0-54-0-75)
Yi2012[17] Yi (2012) 2™ | Docetaxel+ sunitinib Docetaxel 107 (56 D+S, 49 D) 0-94 (0-60-1-49) 0-77 (0-52—-1-16)
REGARD[11] | Fuchs 2" | Ramucirumab Placebo 355 (238 Ram, 117 0-78 (0-60-1-00) 0-48 (0-38-0-62)
(2014) Placebo )
AlO Moehler Moehler 2. | FOLFIRI+ Sunitinib FOLFIRI 90 (45 FOLFIRI+S, 45 | 0-82 (0-50-1-34) 1-11(0-70-1-74)
2013[14] | (2013) | 3 | FOLFIRI)
INTEGRATE Pavlakis 2". | Regorafenib Placebo 147 (97 Reg, 50 0-74 (0-51-1.08) 0-40 (0-28-0-59)
[15] | (2015) | 3¢ | Placebo)
Li2013[9] Li (2013) 3 | Apatinib Placebo 144 (48 Apatinib 850, | 425mg bd: 0-41 425mgbd: 0-21
48 Apatinib 425BD, (0-24-0-72). 850mg | (0-11-0-38). 850mg
[ | | 48PBO) od: 0-37 (0-22-0-62) | od: 0-18 (0-10-0-34)
Qin 2014 [6] Qin (2014) 3™ | Apatinib Placebo 273 (182 apatinib, 91 | 0-71 (0-54-0-94) 0-44 (0-33-0-60)

PBO)

Abbreviations: CX—Cisplatin + capecitabine, B—Bevacizumab, FOLFOX~-5-fluorouracilfolinic acid + oxaliplatin, FOLFIRI—flucrouracil/folinic acid
+ irinotecan, XELOX—capecitabine+oxaliplatin, Ram—ramucirumab, 5-FU + O— 5-Flucrouracil + Oxaliplatin, P—Pazopanib

15 essais, pas tous conclusifs sur tous les criteres
Siessai positif : vrai ou faux positif ?




Objectif principal

/Synthétiseun effet « traitement» quantitatif

JA partir desdonnéesle chaqueessai
MMéthodologiereproductible

/Sedifférencied 6 usynghésegualitativemenanta une
opinion globale argumentéemais peutétre subjective
suiteaunerevuedelittérature

AApplications en pratique clinique : recommandations
de pratique cliniqgue utilisent les métaanalysespour
formulerlesrecommandations



Types de métaanalyses

A Métaanalyse de résultats agréges
synthese de littérature : Chan

which neither the abstract nor full text were available in English were excluded. Authors were
not contacted for additional information. This review was not centrally registered. The system-

A Méta-analyse des données individueles
travall de collaboration entre auteurs des
essa|s |nd|V|due|S EBCTCG (Early Breast Cancer Trialists’ Collaborative Group)*

A Situation intermédiaire : Elwood



Types de metaanalyses

Introduction

For many women with early-stage breast cancer,
mastectomy can remove any detectable macroscopic
disease, but some tumour foci might remain in
locoregional tissue (ie, chest wall or regional lymph
nodes) that could, if untreated, lead to recurrence of the
disease and death from breast cancer. Radiotherapy has
the potential to eliminate such tumour foci, and
guidelines™ now recommend that postmastectomy
radiotherapy be given for women with four or more
positive axillary lymph nodes, but not given for most
women with node-negative disease. Most of these
guidelines conclude, however, that there is insufficient

evidence to make firm recommendations for women
with one to three positive lymph nodes. A previous Early
Breast Cancer Trialists’ Collaborative Group (EBCTCG)
analysis of individual patient data from randomised trials
of postmastectomy radiotherapy’ did not give detailed
results for women who had one to three positive lymph
nodes after axillary dissection to at least level I, nor did it
distinguish between trials in which radiotherapy
included the chest wall and the regional lymph nodes
and other trials in which radiotherapy was given only to
the regional lymph nodes. For the present report,
additional data regarding the extent of axillary dissection
and regarding the number of positive lymph nodes have

been obtained and reviewed for each woman, and we
present detailed results according to these factors for
trials that included radiotherapy to the chest wall, as is
usual in current practice.




Meéta-analyse de donnees
iIndividuelles

/Considéréeommele meilleurstandardle métaanalyse
Avantages permetde:
AControlerla qualitédesdonnées
/Controlerla qualitédela randomisation
/Standardiselescritéresd 6 ® v al uat i on
MPratiquer(rétablir)uneanalyseen|TT
Mettreajour lesdonnéesiesurvie
/Réaliserdesanalysesie sousgroupes
/Réaliserdesanalysesijustéepourdescovariablesmportantes

/Ressourcea mettreeni u v somtbienplusimportantes
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1. Poser une question précise

i Quelle intervention nous intéresse ?

A Radiothérapie ou non aprés chirurgie
I Quelle population ?

A Patientes avec un cancer du sein
I Sousgroupes éventuels

APas déenvahi ssement ganglionna
3 ganglions envahis

i Quel s crit res do®valuation ?
A Mortalité, mortalité spécifique
A Survieglobale, survie sans progression

A Saignementgastiont est i nal f atal , é



On déduit de la guestion précise

I Sélection des essais :

AEviter les patients trop différents, les traitements trop
difféerents

ACritéres de sélection a priok recherche (définition
des criteres) et identification (application des criteres)
des essais

TChol x de | a mesure de

AEviter |l es crit res do®ve



2. ldentification des sources

A Ou les chercher ?
I Banque de donnees électroniques (plusieurs)
i Articles dérivés des bibliographies
I Role de la litterature grise
I Abstracts
A Que préciser dans la publication au sujet de la-méddyse ?
-Donner les mots utilisés en cas de recherche électronique
- Fournir les methodes employees pour trouver les études non publié
- Mentionner le nom des experts éventuellement consultés
- Impliquer un professionnel des recherches bibliographiques



We searched PUBMED (1946 to current), EMBASE (1974 to 2014), and the Cochrane Cen-
tral Register of Controlled trials on December 7 2014 using the following search terms: “esoph-
ageal neoplasms”, “stomach neoplasms”, “antineoplastic agents”, “chemotherapy”, “vascular
endothelial growth factor”, “VEGF” and specific names of anti-angiogenic agents in clinical
use (51 Methods). We also manually searched for abstracts from major conferences from

2012-2014. The search was completed on December 14 2014. Records were screened by two

From pilot literature searches, using text words for aspirin and fatal bleeding, it became clear
that a number of relevant studies known to the research team were not identified. This was
because, although relevant information was contained in the body of some of the papers,
words indicative of fatal bleeding were not included in the title or in the abstract.

A two part search was therefore developed and tested against known relevant papers, to
ensure a highly sensitive search for publications with data on fatal bleeding events: (i) The sub-
ject search terms (for title, abstract and subject headings) were combined with a specific search
developed to identify papers looking at aspirin adverse events. This enhanced search was run
in Medline and Embase. The search combined subject headings (MeSH and Emtree as appro-
priate) for aspirin adverse event combined with (fatal* or death or mortality). (ii) A key word
search to identify any mention of aspirin and fatal bleeding in the body of the text was con-
ducted in Medline and CINAHL databases with full text capability using the terms (aspirin™ or
acetylsalicylic acid) and ((bleed” or bled” or haemorrhage or hemorrhage) and (fatal® or death
or mortality)). Searches were completed in July 2016 and there were no date or language
restrictions. Search strategies are summarised in S1 Table.



3. Sélection et tr1 des études

A Plusieurs évaluateurs
A Publier un flowchart du processus



Importante————
aussi de

reperetles
doublons non
parfaitement
identiques
synthétiser

toute

| 0i nf or mat
mais une

seule fois !

c
2 Records identified through Additional records identified
o database searching through other sources
5 (n=4,875) (n=24)
=
he)
 V—
\d v
(i Records after duplicates removed Records (titles)
(n =4899) excluded
2 (n=4218)
T=
V]
2
Q
® A 4
L Records (abstracts) | Records excluded
screened 7 (n=580)
) (n=681)
2
8
=) / Full-text articles
w Full-text articles excluded for not being
assessed for eligibility »l RCTs or not including
| (n=101) fatal bleeding outcomes
(n=90)
() V.
\-/
S
3 Studies included in
T quantitative synthesis
£ (meta-analysis)
(n=11)

Fig 1. Flow diagram of the search and study selection.

d0i:10.1371/jouma pone.0166166.9001



4. Extraction des données

/Caractéristiguedesétudes
A/ariablesliéesala qualité
/MDonnéesécessairedl 6 agr ®gati on

MPrendre éventuellementcontact avec les auteurs de
chaqueessaipour clarifier un point dela méethodologieou
pourdemandedesrésultatanonpubliés

MPlusieursévaluateurs: cf reproductibilité des résultats
(résolutiondesincohérences)



5. Evaluer la qualité des études

AEchellesde qualité

/Garbagen garbageout
AAntagonismeentreexhaustivitéet qualité
/Cochraneisk of biastool



6. Analyse descriptive des essais

Table 1. Details of randomised trials.

Source Dosze of aspirin and duration Mumber of Number of bleeds Fatal bleeds
of follow-up (range, mean or subjects
macian) Aspirin | No | Aspirin No |Aspirin  No
aspirin aspirin ﬂ
Feto et al (1288)[34) 5,135 healthy male doctors 500mg daily or 300 enteric 3,429 1,710 89 27 3 3
coated for 5-6 years
Physicians' Health 22 071 healthy physicians (United | 325 mg alternate days for60.2 | 11,037 | 11,034 13 L& 1 0
Study (1885)[ 35] States) maonths
Swedish Angina Trial 1,360 patients with a transient 75 mgdaily for 32 months G676 BE4 g 4 1 1
(1892)[36] ischaemic attack or myocardial
infarction
Internat. Stroke Trial 19 435 Patients with ischasmic 300 mg daily for & months 4 B58 4 BE0D 23 14 4 2
(1997)[37] stroke
Thrombosis 5458 men at increased risk of 75 mQ daily for 6.8 years 1,268 1272 T 4 1 2
Frevention trial vascular disease
(1998)[38]
Hanssonet al (1998) | Hypertensive patients on ‘optimal’ 75 mg daily for 3.8 years 9,399 9,391 128 70 5 5
[30] treatment
Frimary Frev. Froject 4,485 selected from general 100 mg daily for 3-6 years 2226 2,269 17 =] 1 3
(2001)[40] practitioner lists
Baron et al (2003)[41] | 1,121 patients selected at colo- 81 mgdaily 325 mg daily each 377! 372 24 3 oM oo
rectal screening for 3 years arz
Ridker (2005)[42] 39 B7Y 6 women 100mg alternate daysfor10 | 19534 | 15542 127 )| 2 3
YEars
Belch et al (2008)[43] 1,276 diabetic patients with 1800 mq daily for 6.7 years 638 B38 28 &1 0 2
arterial disease
Brighton et al (2012) B22 patients with venous 100 mg daily for 37 months 41 411 B G 0 2
[44] thrombosis




/. Agrégation des données

/Dépend notamment du crittre d 6 ® v a | (binaird,
continu,temps] u s ainedéhement)

JEffet quantitatifrecherché plusieursguestions

A 0 e festie tsignificatif ? -> test ddas s o
(puissance évalueréventuellement)

fquelle taille a-t-il ? -> estimationde | 0 e trafteenént
avecintervalledeconfiance

A 6 e éstileconstantd 6 u étuglea | 6 a @ t>rtest
doh®t ®r -0 gh®@xdeilatmethoded 6 agr ®g
modelea effetsfixes versusmodelea effetsaléatoires



Mesures possi bl es de

Rapport descotes(oddsratio)

R /(1- Ry)
Re /(1- Re)
Ev. Effectif Risque

GrpT(G) 8 69 8/69=0.12
GrpC (P) 19 69 19/69=0.28

OR = (0.12/(10.12)/( 0.28/(10.28)) = 0.34

Risquerelatif : rapport desrisques: 0.12/0.28=0.41

Absenced 0 e f ORgduRR) =1




Mesures possibles de | 0e

Difference desrisques:

ADR =R;T R.:0.120.28=0.16

Absenced o ef f et DR = 0




Crit re do®valuatiohn

évenement
Rapport destaux de décesnstantanes

DuréedesurvieT

Fonction de survie : S(t) = Prob(T>=t) = probabilite d 6 ° énr e
vie au tempst

Risquede décesnstantane:
h(t) = Prob de déecéderentret et t+dt / dt pour dt->0

Rapport destaux de decednstantanés: HR = h(t)/h(t) -

HR=1pasd 6 ef f et

Tauxd 6 1 n ®v a peutatte augment®



Techniques statistigues

JEstimerles effetsdanschaqueétude

MPrincipefondamental ne pasregroupeies patientsmais
bien les effetsestimesdanschaqueetude(caractéristiques
differentes préserveta randomisation)



Paradoxe de Simpson

A Essai 1 : risque de 30% avec les 2 traitements

n ev
Trtl 60 18
Trt2 120 36 (rapport des cotes = 1)
A Essai 2 : risque de 70%
n ev
Trtl 120 84
Trt2 60 42 (rapport des cotes = 1)
A Total 1+2
n ev
Trtl 180 102 57%

Trt2 180 78 43% (rapport des cotes = 0.58)




S

Agrégation des résultats : modele a effets fixe

Mypothése: chaqueétude estimele méme« vrai » effet
traitement

[Objectif de la métaanalyse: fournir un effet traitement
global

Moyenne pondéréedes estimateursdans chagque étude
facteur de pondération : inverse de la variance de
| 0 e st indnadue€ plusla varianceestgrande,plusle
coefficientde pondératiorserapetit

/Effet combinéTheta= Somme(w; Theta) / Somme(w:)
AV, = 1/varianceTheta)



Agrégation des resultats : modele a effets fixe

MPlus un essaiest de taille importante (en termes de
patientsou en termesde déces),plus son poids dansle
calcul de | 0 e €omlane seragrand (plus il est précis,
plussacontributionseraforte)

Nariance(Thetd = 1/ Somme(w;)

S



Agrégation des résultats : modele a effets
aléatoires

/On modifie les coefficientsde pondération




Evaluation du résultat

Nestd associati on

[Effet traitementnul (hypothésenulle) versuspas
d 6 e frafteenent(hypothesalternative)

/Si rejet de | 6 hy p ontlla —>s métaanalyse
« significative»

/Test se basesur la distribution de probabilité de
| 0 e st comaune ur

AJtilisation recommandée d 6 u miveau de
significationinferieur au niveauusuel? (a précisera
priori)

/Si résultat négatif : se poser la question de la
puissancelela métaanalyse



8. Presentation de la synthese quantitative des résultz

Fig 2. Forest plot of Gl bleeds that led to death.
doi:10.1371/journal.pone 0166166.9002

Risk ratio

Study - (95% Cl) % Weight
Peto 1988 i 0.50 (0.10,2.47) 15.0
Physicians' Health Study 1989 - 3.00 (0.12,73.61) 3.7
Thrombosis Prevention 1998 & 0.50 (0.05,5.52) 6.6
Hansson 1998 ' 1.00 (0.29,3.45) 24.9
Ridker 2005 0.67 (0.11,3.99) 12.0
Baron 2003 - 1.49 (0.08,36.54) 3.7
IST 1997 : = 2.00 (0.37,10.92) 13.3
Primary prev. Project 2001 . 0.34 (0.04,3.26) 7.5
Belch 2008 > - § 0.20 (0.01,4.16) 4.2
Brighton 2012 . 0.20 (0.01,4.15) 4.2
Swedish Angina Trial 1992 - 1.01(0.08,16.14) 5.0
Overall (95% Cl) e 0.77 (0.41,1.43)

. Reference =

-
.

10
Riskrae  Qroupe placebo



8. Presentation de la synthese qualitative des résultat

Hazard Ratio Hazard Ratio
Study or Subgroup log|Hazard Ratio) SE Weight IV, Fixed, 95% CI IV, Fixed, 95% (I
Fuchs REGARD 2014 02539 01285 10.6% 0.78{060,1.00) -
Kang STARGATE 2014 00804 01788 55% 092(0865131) T
Koizumi 2013 03013 02425 3.0% 0.74(046,1.19)
LI Apatinib 2013 09357 01906 4.6% 039027057 Smbp—
Moehler Sunitinib 2013 02041 02546 27% 082(050,1.34) T T
Ohisu AVAGAST 2011 01426 00878 227% 087(073,1.03) -1
Paviakis INTEGRATE 2015 02982 01914  48% 0.74(051,1.08) —
Qin Apabinib 2014 03434 0142 87% 0.71[054,094 S
Shen AVATAR 2014 01045 01736 58% 1.11]079,156) T Y—
Thuse-Patience PaFLO 2015 02145 03005 1.8% 0.81[0.44,1.48) ———
Wilke RAINBOWY 2012 02137 00893 21.9% 0.81[068,098) —
Yi sunitinib 2012 0056 0232 32% 095(060 149 S
Yoon ramucirumab 2014 00714 0197 45% 1.07(073,158 e
Total (95% CI) 100.0% 0.81[0.75, 0,88} £
Heterogenelty, Chi*= 22.73,df= 12 (P = 0.03), F= 47% 0%2 0%5 } 3

Tastfor ovarall eflect 2= 5,03 (P « 0.00001) Favours (expsnmental] Favours [contral)

Fig 2. Forest plot—Overall Survival—all trials.
doi:10.1371/journal.pone.0172307.g002




O . Eval uati on de | oef f e

Som dapaseud 0 a g r ®Rlgsadnméesrles
raisonsdoiventétredonnées populationscibles
différentes, absence de similitude dans la
ma n 1 udomnéeglénonrapportéese

Si elle a eteréaliséejesrésultatsdu testglobal
et du test do h®t ®r adgvem @tre
mentionnés,méme si on sait que les tests
doh®t ®r sogt®m &I ot° @atiskaisants



O . Eval uati on de | oef f e

Mestd 6 h ®t ® r: bypches@ulle :@haqueeffet individuel « vrai » estle
mémeau-traversdetouteslesétudes> sirejet,sourcedel 6 h ®t ®r?o0 g ®n

/Sirejet-> modélea effetsaléatoires
ATestspeupuissants

Modele a effets aléatoires. modification des pondérationsiansle calcul de

| 6 e st iconanture pour introduire un facteur lie a | 6 est idmat
| Oh®t ®r og®n®i t ®

|2 mesure la proportion de la variabilité entre études attribuée a
| Oh®t ®r og®n®iI t ® et non au hasaroc



O . Eval uati on de | 6ef f et

Hazard Ratio Hazard Ratio

Study or Subgroup logHazard Ratio]  SE Weight IV, Fixed, 95% (I IV, Fixed, 95% CI

Fuchs REGARD 2014 -0.2539 01285 10.6% 0.78(0.60,1.00) -

Kang STARGATE 2014 00804 01788 55% 092(065,131)

Koizumi 2013 03013 02425 2.0% 0.74(046,1.19) ———

LI Apatinib 2013 -09357 01906 46% 039(027,057) S —

Moehler Sunitinib 2013 02041 02546 2.7% 0.82(050,1.34) SR

Ohsu AVAGAST 2011 01426 00878 227% 087(073,103) -7

Paviakis INTEGRATE 2015 02082 01914  48% 0.74(051,1.08) S —

Qin Apabinib 2014 03434 0142 8.7% 0.71(054,094) e

Shen AVATAR 2014 01045 01736 58% 1.11[079,156) S p—

Thuse-Patience PaFLO 2015 02145 03095 1.8% 0.81]0.44,1.48)

Wiilke RAINBOW 2012 02137 00893 21.9% 0.81(068,096) .5

Yi sunifinib 2012 0056 0232 32% 095(060,1.49) |

Yoo ramucirumab 2014 00714 0197 45% 1.07(073,1.59) S p—

Total (95% CI) 100.0% 0.81(0.75,0.88) 9

Heterogenelty, Chi*= 22.73, df=12 (P = 0.03), F= 47% ?2 0=5 5 5

Testfor overall effect Z=5.03 (P « 0.00001)

Fig 2. Forest plot—Overall Survival—all trials.

Favours [expsrimantal] Favours [control}

doi:10.1371/journal.pone.0172307.9002



|l nter pr ®t ati on de

Criterebinaire:

A a signification clinique d 6 u mesurerelative peut
étredifferentesuivantle risquedebase

Temps] u s anedéhement

AAyant le HR et la surviede base-> on peuten déduire
un gainabsoluauntempsT




|l nter pr ®t ati on de

Exemple:

/RR: 3, significativementifférentde 1
/Sirisquedebaseestde 1%, on passeale 1% a 3%
/Sirisquede baseestde 25%, on passeale 25% a 75%

/Significationcliniquen 6 @asla méme




Limitations de la méta-analyse

/Effet observé= effetréel+ biais+ erreuraléatoire

/Erreur aléatoirede chagueessaidépendde la taille de
| 0ess al

/Suivantleur qualité, les essaisindividuels sont ou ne
sontpasbiaises

Méta-analyse: réduit erreur aléatoire,ne corrige pas
necessairemeries biais . essaidiaises-> métaanalyse
biaiséeg(cf GIGO)




10. Evaluation de la qualité des etudes

/GIGO

AAntagonismeentrequalitéet exhaustivité
Absenced 6 e x h a assstsceptiblale®nenera un
estimateucombinébiaise

/Commentexploiterl 6 a n debualgée




La sélection des essais sur base de
| O®val uati on m®t hoo

Monctiondel 6 obj ect i f
/Descriptionde la qualité globaledesétudesen liaison avecla
guestionposée > scoregétaillés
/Garantirun résultatcombinénon biaisé: quelssontlesfacteurs
Importants?
/Randomisation
Absencedebiaisd 6 ® v a |(aweadle) o n
AAnalyse en intention de traiter (possiblede corriger cet
élementdanscertainesituations)
Absenceade biaisdansla sélectiondesrésultatgapportés

/Cochraneisk of biastool




Cochrangiskof biastool( ©~ ®t abl i r pour ch

Eatock trebananib 2013

® | ® | Random sequence generation (selection hias)
® | ® | Mlocation concealment (selection bias)

Fuchs REGARD 2014

® | ® | @ | selective reporting (reporting bias)

® | ® | ® | otherbias

® | ® | @ | ncomplete outcome data (attrition bias)

@ | ® | ® | Blinding of patticipants and personnel (performance hiag)
® | ® | @ | clinding of outcome assessment (detection bias)

Jiang Endaostatin 2009

Kang STARGATE 2014

Kaizumi 2013

Li Apatinib 2013

Moehler Sunitiniby 2013

Ohtsu AVAGAST 2011

Favlakis INTEGRATE 2015

Qin Apatinib 2014

Shen AVATAR 2014

Thuss-Patience PaFLO 2015

Wilke RAIMBOW 2012

1 sunitinib 2012

Yoon ramucirumakb 2014




Cochraneisk of biastool

S2 TableResults of the Cochrane risk of bias assessrBased on: Cochrane Handbook for Systematic Reviews of Interventions.[28]

sirst Sequence  Allocation Complete No selective Lack of Overall Notes

withor, date generationt concealment Blinding? outcomé reporting other bias* risk

\non. 1998 Yes Yes Yes Yes Yes Yes Low 98.9% follow up. High compliance with treatment (98%)

36] though reduced to 14% at 1 year, 29% at 3 and 42% at
Overall ~80% assumed.

3aronetal. Yes Yes Yes Yes Yes Yes Low 96.7% followup and 94% compliance to ca 3 years.

2003 [39]

3elch et Yes Yes Yes Yes Yes Yes Low Not clear if ITT analysis but 84% follow up. 86% compli

11.2008 [41] months, 50% to 5 years. Overall ~80% compliance asst

3righton Yes Yes Yes Yes Yes Yes Low ITT analysis. 15.1% of C and 11.9% of | group discontin

2012 [42] medication over the follow up period (up to 4 ygar®veral
compliance >80%

Zollab Yes Yes No Yes Yes Yes Low Participants were not blinded to treatment but would not

sroup 2001 bleeding outcomes. Outcome assessment was blinded.

38] published but approved by commitee and outcomesypee
92.3% follow up. At year 1 and at end of the study (met
3.6 years) 80.8 and 80.7% compliance with aspirin there

Jdanssonet Yes Yes Yes Yes Yes Donét Low Multi-country trial and protocol effectively approved in a

111998 [37] know Double blinded with respect to aspirin treatment (thougt
hypertension treatment). 97.4% follow ugverage length
Compliance with therapy is not reported but a huge well
study so overall risk of bias proposed as low.

eto et al Yes Don't know No Yes Don't know Yes Unclear Baseline characteristics evenly balanced other thanepiek

988 [32] systolic blood pressure (1 mm Hg higher in the aspirin g

Participants were not blinded to treatment but would not
bleeding outcomes. Outcomes were blinded. ITT analyd
the control group had started taking aspirin during trial. ¢
data for surviving participants. No protocol or supporting
evidencing that no changes from original design. 85% c
overall to circa 6 years follow up.




Ut i |l 1 sati ons possi bl es

MPourexcluredesessaigcriteresa définir apriori 1)
MPourréaliserdesanalysesle sensibilité

MPour faire une analysede | 0 e trafteenénten fonction de la
gualité des essais(qualité moindre -> effet plus important ?);
analysede| 0 h ®t ®rde lg ® & f@itetn@tdans des sous
groupes définis en fonction de la qualiteé analyse de
« | évaluabilité» desrésultateenfonctiondela qualité

MPondératiorenfonctiondela qualité

Analysecumulativeenfonctiondela qualité



Thirteen studies were included in the analysis for overall survival (n = 3289). The pooled HR
was 0-81 (95% CI 0-75-0-88, p<0-00001, Fig 2). Eatock 2013 and Jiang 2009 did not report
overall survival in sufficient detail to allow inclusion in the meta-analysis. There was evidence
of moderate heterogeneity (X* = 22-73, p = 0-03, I” = 47%); however, a random effects model
yielded a comparable pooled estimate (HR = 0.80,95% CI 0-71-0-91, p = 0-0005) to that of the

fixed effects model.

Given the mixed quality of included studies, sensitivity analyses were performed to investigate
the impact of excluding studies considered at high risk of bias: Koizumi 2013, Jiang 2009, and
Yi2012 (S1 Fig). Fixed-effects analysis of OS demonstrated a persistently significant HR of
0-81 (95% CI 0-74-0-88, p<0-00001). Exclusion of studies at high or unclear risk of bias and
fixed-effects analysis resulted in a similar HR of 0-79 (95% CI 0-72-0-86, p<0-00001). Sensitiv-



11. Quels sont les biais lies a une rreatalyse ?



Biais inhérent a la métaanalyse : biais de publication

/Etudes positives se publient plus souvent et peutétre
« mieux » que les étudesnégatives(surtoutl o r s me
s 0 apgsd O e sckhiguesgandomises)

/Conséquence
/Exempled 6 traitementsanseffet
MRépétitionde 100 études 5 positives(faussement)95
négativegaraison)
/5 étudegositivespubliées-> métaanalysepositive
/95 étudesnégativenon publiéesmaisinclusesdansla
metaanalyse> métaanalysenegative(araison)




Biais inhérents a la métaanalyse

/Biais de publication: recherchalel 6 e x h aastgnpdrtanielt ®
Mais a contrebalanceparla qualitédesétudes

/Etudesde moins bonne qualité aussi susceptiblesd 6 ° mains
souventpubliées

/Biais d évaluabilité : exclusions « techniques» : manquede
donnéesuffisanteqautreforme du biaisde publication)i peutétre
fonctionducritered 6 ® v a lanalgse i o0 n
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Analyses de sougroupes

A prévoir prospectivementen fonction d  hy p o
rationnelles

ATenir comptedans| 6 i nt e rdesrésultatgde la r

multiplicité destests-> augmentatiordu risque de faux
positifs

A> Planifierdestestsd 6i nt er act i on



Empruntée a S. Michiels
MOST FAMOUS SUBGROUP?

ISIS-2: aspirin vs control - effects on vascular death in 17,187
patients with acute myocardial infarction (Peto et al, Lancet 1988

Astrological birth sign Odds ratio & 95% CI

Other - |—.—|

Interaction p-value
P=0.002

Gemini/Libra -

L L LY 2L

Aspirin better Placebo better



Hétérogenéite et analyse de sougoupes

Métérogénéitépeut étre le reflet d 6 u interaction avec une
covariable

AAnalysesen sousgroupesa la recherched 6 h o mo ga® n
sein dessousgroupesetd 0 h ®t ® r emtoe GOOSRrOUPES
peutpermettrd 0 1 d e n twecéttecovariableo n

Mais attentiona la multiplicité destestsetal 6 a u g me n
du risquederésultattaussemenpositif

Modélisationde| 6 e d|f éeade doeariablesmétarégression
enutilisantl 6 e ®mMmeunitéstatistique)

Modelessur donnéesindividuelles permettentdes analysesde
sousgroupes



Hétérogenéite et analyse de sougoupes

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
9.1.1 Asia
Fuchs REGARD 2014 -0.3651 04913 09% 069(0.26,1.82)
Kang STARGATE 2014 -00804 01788 7.0% 0.92[0865, 1.31) e
Li Apalinib 2013 -09357 01908 6.1% 0.39(027,057) —
Ohtsu AVAGAST 2011 -0.0323 01303 13.2% 097[075,1.25) o a
Qin Apatinib 2014 -0.3434 0142 11.1% 0.71[054,094) ——
Shen AVATAR 2014 01045 01736 7.4% 1.11(0.79,1.56) —_—
Wilke RAINBOW 2012 -0.0142 01554 9.2% 0.99[0.73,1.34) —
Yamaguchi orantinib 2013 -03013 02425 38% 0.74(046,119) S——
Yi sunitinib 2012 -0056 0232 42% 095(060,149 T—
Subtotal (95% Cl) 62.9% 0.83[0.74, 0.93] @
Heterogeneity: Chif= 23.14, df= 8 (P = 0.003), F=65%
Test for overall effect: Z= 310 (P = 0.002)
9.1.2 Rest of world
Fuchs REGARD 2014 -0.3913 03216 2.2% 068([0.36,1.27)
Moehler Sunitinib 2013 -0.2041 02546 34% 082[050,1.34) —
Ohtsu AVAGAST 2011 -0.2811 01434 109% 0.75(057,1.00) s
Thuss-Palience PaFLO 2015 -0.2145 03085 2.3% 0.81([044,148)
Wilke RAINBOWY 2012 -0.311 01105 183% 0.73(0.59,0.91) ——
Subtotal (95% Cl) 37.1% 0.75[0.64, 0.87] -
Heterogeneity. ChiF= 031, df=4 (P=0.99), F=0%
Test for overall effect: Z= 3.75 (P = 0.0002)
Total (95% Cl) 100.0% 0.80[0.73, 0.88] &
Heterogeneity, Chif= 24,63, df=13 (P=0.03), F=47% 052 045 ) 3 é

Test for overall effect: Z= 4.74 (P < 0.00001)

Favours [experimental] Favours fcontro
Test for subgroup differences; Chi*= 118, df=1 (P=0.28). F=152% fexp l l 1

Fig 6. Forest plot—Overall Survival—by region.




Hétérogéneité et analyse de sougoupes




