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Revue systématique et Méta-analyse: définition
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Etudes non publiées /
Revue Systématique: Méta-analyse:
Collecte des résultats de toutes les Synthese quantitative de

études réalisées — méthode explicite l'effet commun du traitement



Hypothese - Modele

e Les résultats des essais varient
d'un essai a I'autre du fait du
hasard : « estimations »
I'effet tt

e Ces résultats fluctuent de
maniere aléatoire autours d'
valeur commune : « vraie » effet
du tt

'_'_QO'_'_Q_'_'

e But de la MA : estimer cette
valeur commune Valeur

commune

Cucherat M. « Manuel pratique de méta-analyse des essais thérapeutiques » http://www.txrating.orqg/spc/bookma web/frame.htm



http://www.txrating.org/spc/bookma_web/frame.htm

Principe statistique

* Le but de la MA est de prendre en compte ces fluctuations dues au
hasard (suppression du bruit de fond)

et de fournir une estimation moins sujette a ces variations que
I'estimation donnée par un seul essai

Cucherat M. « Manuel pratique de méta-analyse des essais thérapeutiques » http://www.txrating.orqg/spc/bookma web/frame.htm



http://www.txrating.org/spc/bookma_web/frame.htm

Combinaison des effets traitements incorrecte

T. etudié T. controle Effet du traitement
Essal 1 X1/n1 X0/n0
Essail 2 x1/nl X0/n0
Essal 3 x1/nl X0/n0
Essai 4 x1/nl X0/n0
— - - Effet

vregroupement [Egreepemen — alobal

Cucherat M. « Manuel pratique de méta-analyse des essais thérapeutiques » http://www.txrating.orqg/spc/bookma web/frame.htm
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Paradoxe de Simpson

Essai C T OR

1 18/60 36/120 1.00
30% 30%

2 84/120 42/60 1.00
70% 70%

Cucherat M. « Manuel pratique de méta-analyse des essais thérapeutiques » http://www.txrating.orqg/spc/bookma web/frame.htm

T. Bejan-Angoulvant


http://www.txrating.org/spc/bookma_web/frame.htm

Combinaison des effets traitements correcte

T. etudié T. controle Effet du traitement
Essal 1 x1 X0 >
Essail 2 x1 X0 >
Essal 3 X1 X0 >
Essai 4 x1 X0 >
Effet
global

Cucherat M. « Manuel pratique de méta-analyse des essais thérapeutiques » http://www.txrating.orqg/spc/bookma web/frame.htm
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Revue systématique et Méta-analyse: hypotheses statistiques

Effet T1 —0— * Homogenéité : Modele a effet fixe (ET1 = ET2 =... ETi)
Effet T2 —0— _ 2
Effzi 3 O TN, v)
Effat T4 _0— Effet observé = Effet réel + erreur (ETi = ET + ei)
Effet T5 o
Effet T6 —$— * Hétérogeneité : Modéle a effet aléatoire
Effet T7 ~o0— 2
T~N(T,z°+v,)
N Effet observée = Effet réel + Var_inter-étude + erreur
<}
Effet commun (IC 95%) Effet commun (IC 95%) : moyenne pondérée
p-ass = NS Test d’association
p-het ) Y.
Test d’homogénéité (hétérogénéité)
Intervention meilleure|  Control meilleur
Effet nul

Cucherat M. « Manuel pratique de méta-analyse des essais thérapeutiques » http://www.txrating.orqg/spc/bookma web/frame.htm
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Hypothese d'homogénéité

* Hypothese omnibus
*HO: 6,=6,=---=6

|
e Hétérogéneéite

* rejet de I'hypothese nulle
* Acceptation de I'hypothese alternative:

30.,0, 6,

V4 V4 7 o V4

Hétérogénéite

* Sous I'hypothese d'homogénéité
Vi =0
éi _§ vaut en moyenne zéro

e Test d'hétérogénéite
Q — ZWi (éu _é)z

 distance pondérée
* nulle en cas d'homogénéité parfaite
* Chi?a k-1 ddI

Cucherat M. « Manuel pratique de méta-analyse des essais thérapeutiques » http://www.txrating.orqg/spc/bookma web/frame.htm



http://www.txrating.org/spc/bookma_web/frame.htm

12 (inconsistency)

% de la variabilite totale non explicable par le hasard, du a une vraie
variabilité de I'effet traitement dans les essais

Zhetz —ddi

2

Zhet
varie de 0% a 100%

12 = max| 0, x100%

* Probleme d'extrapolabilité du résultat si °>70%

* || existe un autre indice important tau 2
* Lié au modele aléatoire

Cucherat M. « Manuel pratique de méta-analyse des essais thérapeutiques » http://www.txrating.orqg/spc/bookma web/frame.htm
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Blood pressure lowering for prevention of cardiovascular disease and death.

Ettehad D et al. Lancet. 2016 Mar 5;387(10022):957-967. PMID: 26724178
The George Institute for Global Health, University of Oxford, Oxford, UK

* the benefits of BPLT for prevention of CVD are well established

* the extent to which these effects differ by baseline BP, presence of comorbidities, or
drug class is less clear

MEDLINE only
1000 patient-years FUP
No formal protocol for this SRMA

e 123 RCT : 71 active treatment vs placebo
>600,000 patients 31 different active drugs
9 more intensive vs less intensive BP
7 several active treatmentvs placebo
5 more intensive vs less intensive BP and

compared different active drugs



Blood pressure lowering for prevention of cardiovascular disease and death.
Ettehad D et al. Lancet. 2016 Mar 5;387(10022):957-967. PMID: 26724178

 Effect of 10 mmHg BP reduction: log(RR) x 10 / deltaBP(observed in the trial) (regle de 3)

 Validité ???

Studies  Intervention Control RR (95% Cl) per 10 mm Hg reduction
in systolic blood pressure
Events Participants Events Participants
Major cardiovascular events LS 13209 137319 14068 128254 + 0-80 (0-77-0-83)
Coronary heart disease C6 4862 136986 G301 128G48 —+ 0-83 (0-78-0-88) Eff
Stroke 54 4635 136682 5378 128641 mm 073 (0-68-0.77) ets
: standardisés
Heart failure 43 3284 115411 3760 107440 . N 072 (0-67-0-78)
Renal failure 16 200 39888 834 30043 —+— 0- 95 (0-84-1-07)
All-cause mortality L7 9775 138298 0998 129700 + 87 (0-84-0-91) .
| | Pertinence?
0-5 1 1.5
RR per 10 mm Hg reduction in systolic blood pressure

Major Cardiovascular Events 58 13774 148733 14751 139668 0.88 [0.86; 0.90]

Coronary Heart Disease 68 6165 159021 6711 150324 0.88 [0.85; 0.91]

Stroke 59 A817 150260 5653 142113 0.83 [0.79:0.86] Effets non

Heart Failure 46 3512 121408 4023 113426 0.85 [0.81;0.89 Standardises

Renal Failure 17 891 41609 836 40749 —+T 0.93 [0.85;1.03]

All-cause Mortality 69 11177 160333 11448 151476 0.94 [0.92; 0.97] -

| i I |
T. Bejan-Angoulvant 0.5 1 2 3



Blood pressure lowering for prevention of cardiovascular disease and death.

Ette h a d Studies  Intervention Control RR (95% C1) per 10 MM Hg  Puyena
— — reduction in systolic
Bvents Farticipants Events Participants blood pressure
Major cardiovascular events 0-22
. <130 4 542 4547 530 3881 —a— 0-63 (0-50-0-80)
No influence : 130-139 7 5375 47103 5856 47167 0.87 (0-82-0.02)
. 140-149 7 4365 33333 4694 33062 079 (0-72-0-87)
Of ba Se BP 150-155 13 1280 21290 1257 20088 0-80 (0-71-0-91)
=160 1 1638 1045 1731 24060 074 (0-60-0-
 Of comorbidities 1 Lo R 5007700
Heart failure 027
<130 3 137 3660 138 2984 ! / 0-83 (0-41-170)
130-139 15 1403 44029 1778 44104 075 (0-66-0-85)
140-149 6 1121 32665 1207 32828 ' 0-83 (0-70-1-00)
150-159 7 304 8507 7 7945 — 0-96 (0.71-130)
=160 12 220 26541 366 19579 —- 0-61 (0-54-070)
All-cavse mortality 079
<130 7 320 7733 410 7059 —_— 0-53 (0-37-076)
130-139 18 3596 47608 782 47670 — 0-89 (0-82-0.98)
140-149 7 3338 34166 3318 34347 Tt 0-99 (0-89-1.09)
150-159 12 1127 20705 11497 19511 —— 0-78 (0-69-0-90)
=160 13 1394 28086 1201 21113 —+ 0-86 (0-80-0-92)
Total L 0-87 (0-84 0.01)
033 050 i 2
RR per 10 mm Hg reduction in systolic blood pressure
4 >
Favours intervention Favours control

T. Bejan-Angoulvant



Blood pressure lowering for prevention of cardiovascular disease and death.
Ettehad D et al. Lancet. 2016 Mar 5;387(10022):957-967. PMID: 26724178

RRR not adequate for meta-regression (log OR)
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Studies  Intervention Control RER (95% CI)

Blood pressure lowering for prevention s

Bvents  Participants Events Farticipants

= ACE inhibitor 10 5379 31652 o766 0805 + 103 (1-00-1-06
Ettehad D et al. Lancet. 2016 Mar 5 387 s 8 3647 27140 3779 29331 N 0.98 Eu.g3_1.n2§
B blocker 9 2863 25989 %0 731 | —+ 1177 (111-124)
CCB 71 7857 63603 12808 82004 + 097 (0-94-0.99)
Diuretic 11 G830 38353 6782 42410 -+ 097 (0-94-1.0:0)

Coronary heart disease
I ff H h I f ACE inhibitor 13 1718 33054 3355 52157 —H 0.95 (0-90-1.01)
BB less effective than control tor I o coosa
P blocker 11 1579 30864 1544 30066 -+ 1.03 (0-96-110)
° MCVE c_cs _ 25 2055 76465 4576 95725 B 0-98 (0-94-1.03)
Diuretic 11 2041 40531 2246 43508 -+ 1.02 (0-97-1.09)
Stroke
L4 St ro ke ACE inhibitor 14 1502 33355 2207 52460 - 1.08 (1.01-1-16)
ARB 10 1150 28703 1265 30837 | 0-92 (0-85-0.09)
. B blocker 12 1199 40953 989 42170 —#— 124 (114-135)
* Renal failure % ;s g o s @ 090 055.095)
Diuretic 12 1215 41625 1409 45707 5 0.97 (0-90-1.05)
PY I I_ I H Heart failure
A cause mo rta Ity ACE inhibitor 13 1494 32304 706 5077 -+ 0.98 (0-92-1.05)
: ARB 8 1141 26418 1187 26311 —H 0.96 (0-85-1.04)
ACE-| less effective than control for B blocker 8 652 33953 634 34185 e 104 (0.03-116)
CCB 22 2104 72323 2055 00403 & 117 (111-124)
Diuretic 8 1108 32580 1570 35435 —+— 0-81 (0-75-0-88)
b St ro ke Renal failure
ACE inhibitor & 220 19589 503 349002 — 0-85 (0-72-0-99)
. ARB 5 160 19634 185 10503 < ——— 0-85 [0-65-1.05)
CCB less effective than control for B bocker 3 s 14y @ e Lo 110 (105130)
CCB 1 787 45024 1022 61117 —f— 1.02 (0-93-112)
H Diureti 3 220 20992 7 13877 — 0.93 (078111
* Heart failure e " o
All-cause mortality
ACE inhibitar 14 3321 33104 5865 52263 —+ 1.01 {0-97-1.05)
ARB 11 7546 29282 2638 31404 —L 0-99 (0-04-1.04)
P blocker 12 2805 40053 2688 42170 = 1.06 (1.01-112)
h b I o h H I CCB 26 L602 76672 B428 0503z + 007 (0-04-1.00)
T e pro em: W at IS « contro » Diuretic 12 3425 41625 3806 45707 e 1.02 (0-97-1.06)
|
05 1 )

. Class superior Class infericr
T. Bejan-Angou lvant to pooled comparators to pooled comparators



Blood pressure lowering for prevention of cardiovascular disease and death.
Ettehad D et al. Lancet. 2016 Mar 5;387(10022):957-967. PMID: 26724178

Subgroup studies E'nrant-s Pa rtil:!ip:.mls Events Parlicipanis pgealative Risk of Stroke RR (95% CI)
Intervention Intervention Contral Cantrol

ACEl vs ARB 2 e 9748 A78 s T 110 [0.926;1.27) )

ACEI vs BB 2 AL B3E 40 798 ' 106 [D.68;1.61]

ACEivs CCB g SED 13638 S5 13748 T 111 [0.598;1.25]

ACZED vs Diuratic 2 569 120598 Ta2 18294 —— 1.13  [1.01;1.26] Fj

inverse variance weighted fixed effects MA because heterogeneity was low and random-effects MA might
apply inappropriately large weights to smaller studies: correct

ACEi vs DIU | - ALLHAT / lisinopril (very rarely used in France) / chlorthalidone (not used in France) /
55-80 years / double blind / High CV risk, 35% blacks (ACEi less effective) / RR=1.15
[1.15-1.30]

- ANBP2 / open-label, physicians unblided, events adjudicated / 65-84 years / Low CV
risk / only 58% of ACEi and 62% DIU were still on tt at the end of the study / free
adjustment of ttt after first line / RR=1.02 [0.78-1.33]
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Association of Blood Pressure Lowering With Mortality and Cardiovascular

Disease Across Blood Pressure Levels
Brunstrom M et Carlberg B. JAMA Intern Med. 2017 Nov 13. PMID: 29131895

All trials comparing BPLT vs placebo or diff BP targets (comparable criteria with Ettehad MA)
>1000 FUP

No formal protocol for this SRMA

74 trials, ~300,000 patients; 1ry/2ry prevention trials (<50 / >50% CVD)

Meta-regression adjusted by age, sex, diabetes N/Y (<50, >50%), trt duration

Sensitivity: exclusion of HF trials, « true » 1ry/2ry prevention trials



Association of Blood Pressure Lowering With Mortality and Cardiovascular

Disease Across Blood Pressure Levels
Brunstrom M et Carlberg B. JAMA Intern Med. 2017 Nov 13. PMID: 29131895

No. of Events) Favors | Favors Heterogeneity
Baseline SEP, mm Hy Particlpands/Trials  RRE {95%CI) 12 yalue, % M. of Events/ Heterogeneh
All-cause mortality Baseline SEP, mm Hg Particlpants/Trials  RR (95% CI) 12 value, %
=140 43097 /68818/16 Q.98 (0.90-1.08) 11.6 stroke
140-159 2731/41049/15 087 (0.75-1.00) 4332 140 177576275111 0.85 (0.68-1.06) ta1
=160 4361/79000/18 0.93 (0.87-1.00) 17.0 ' ' '
SBP Interaction. P 18 140-159 1420/41641/13 0.86 (0.72-1.01) 214
S =160 1920/79000/18 0.69 (0.60-0.80) 473
Cardliovascular mortality SBP Interaction. P 16
<140 2633/66 480,12 1.03 (0.87-1.20) 434 Al
140-159 1465/42 587115 0.B& (0.65-1.14 57.9 Heart fallure
- / / 86 (065-1.19) ' <140 2261/60879/9 0.88 (0.78-0.08) 208
=160 2200/78789,/17 Q.85 (0.77-0.95) 18.0 £3
<BP Interaction. P=.02 140-159 111335 254/10 087 (0.73-1.04) .
' ' =160 52023305710 0.53 (0.42-0.67) 17.6
Major cardiovascular events SBP Interaction. P 005
<140 7354/67028/13 0.97 (0.90-1.04) 306 P ‘
End-stage renal disease ;
140-159 1951/43489/16  0.88 (0.B0-0.96) 31.0 <140 488/24512/° 084 (0.57-1.24) : .
=160 4627177733116 078 (0.70-0.87) 538 . . . ’
SBP Interaction. P-.004 h 140-1549 B70/329847 O.BE (0.74-1.04) ; 0.0
: =160 32/5566,2 0.73(0.01-645) (L 0.0
Coronary heart disease SBP Interaction. P 33
<140 1618/62617/11 0.98 (0.88-1.09) 0.0 o i
140-159 1369/42543/14 0.B& (0.76-0.98) 0.0
=160 2018/78617/17  0.86(0.73-0.94) 0.0
SEP Interaction, P=.13 : :
0.5 1 2
RR (95% CI)

T. Bejan-Angoulvant



Association of Blood Pressure Lowering With Mortality and Cardiovascular

Disease Across Blood Pressure Levels
Brunstrom M et Carlberg B. JAMA Intern Med. 2017 Nov 13. PMID: 29131895

Primary prevention - stroke

Primary prevention > 160 mmHg - MACE
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Eqger’s test for small-study effect: p=0.006 Eqger’s test for small-study effect: p=0.062 g
Harbord s modified test for small-study effect: p=D.DDT4— Harbord’s modified test for small-study effect: p=0.049
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Cardiovascular events and target organ damage in primary aldosteronism

compared with essential hypertension

Monticone S et al. Lancet Diabetes Endocrinol 2017 Nov 9. PMID: 29129575
Division of Internal Medicine and Hypertension Unit, University of Turin, Italy

Rationale for increased CV risk and TOD in PA: increased vascular inflammation,
oxydative stress & fibrosis, insulin resistance...

MEDLINE & CDSR

PROSPERO: CRD42017073696

Stroke/CAD main outcomes

31 studies comparing outcomes in PA vs essential HT, 10 prospective, 15 matched, 29
provided outcomes at diagnosis (prevalence) and only 2 provided outcomes at FUP
(incidence)



Cardiovascular events and target organ damage in primary aldosteronism
compared with essential hypertension

Monticone S et al. Lancet Diabetes Endocrinol 2017 Nov 9. PMID: 29129575
Division of Internal Medicine and Hypertension Unit, University of Turin, Italy

Parameter

(n of studies / n of patients)

3,838 patients with PA

0,284 patient with EH

Biochemical parameters
(n of studies / n of patients)

3,838 patients with PA

Serum creatinine (umol/L)

79.6 [70.7-88 4]

(9/909)
Serum K™ (mEq/L) 3.3 [3.1-3.6]
(7/506)
PRA (ng/mL/h) 0.3 [0.1-0.6]

(10/661)

Age (years) 53 [48-55] 53 [52-54]
22/12.166)

Female gender (%) 28 [26-33] 32[31-39]
(28/12,992)

Diabetes mellitus (%) 17 [15-21] 14 [9-17]
(10/8.874)

Hyperlipidemia (%) 51 [42-56] 49 [4-55]
(11/9.850)

BMI (Kg/m-) 28 [22-32] 23 [21-29]
(18/9.957)

Duration of hypertension (years) | 8.8 [6.2-10.7] 7.2[5.7-9.8]

(15/8.143)

T. Bejan-Angoulvant

Aldosterone (pmol/L)
25/3.072)

- serum (1/99)

-  plasma (24/2.973)

859 [609-1.188]
922 [663-1100]



Cardiovascular events and target organ damage in primary aldosteronism

compared with essential hypertension

Monticone S et al. Lancet Diabetes Endocrinol 2017 Nov 9. PMID: 29129575
Division of Internal Medicine and Hypertension Unit, University of Turin, Italy

Primary aldosteronism  Essential hypertension OR (95% C1)
Events  Total Events  Total  Weight STROKE
Not matched studies
Monticone at al (2017)" 6 89 53 1573 11-1% = 1.85 [0.78-4-42)
Murata et al (2017)" 30 292 2 498 25.7% —- 2.48 (1.40-4-38)
subtotal (95% C1) 391 2071 36.8% * 2.77 (1.41-3-66)
Total events 36 75
Heterogeneity: T=0-00; y°=0-30, df=1{p=059); ’=0%
Test for overall effect: Z=3.37 (p=0-0008)
Matched studies
Catena et al (2008)2 b 54 g9 323 7-2% - 436 [1--‘-1-9—12-30}
Milliez et al (2015 16 124 16 465 15.9% — = 416(202-858)
Mulatero et al (2013)% 20 270 28 810 23.9% — 223 (1-24-4.04)
Takedaet al {1995} 24 224 12 224 16-2% — 212 (1-03-4-35)
Subtotal (95% C1) 672 1822 632% . 278 (193-4-00) X2.78
Total events 66 65
Heterogeneity: ©'=0-00; x*=2-93, df=3 (p=0-40); P=0%
Test for overall effect: Z=5.-52 (p<0-00001)
Total (95% C1) 1063 3893  100.0% S 2.58 (1.93-3-45)
Total events 102 140
Heterogeneity: T'=0-00; y°=3-68, df=5 (p=0-60); F=0%
Test for overall effect: 7=6-43 (p<0-00001) | | | |
i 0. 1t 0.CTY- 0 0-05 0.2 1 15 20
Test for subgrowp differences: y°=0.44, df=1 (p=0.51); I’'=0%
Essential hypertension Primary aldosteronism

T. Bejan-Angoulvant



Cardiovascular events and target organ damage in primary aldosteronism

compared with essential hypertension

Monticone S et al. Lancet Diabetes Endocrinol 2017 Nov 9. PMID: 29129575
Division of Internal Medicine and Hypertension Unit, University of Turin, Italy

Primary aldosteronism  Essential hypertension OR (95%Cl)

Events  Total Events  Total  Weight Coronary Artery Disease
Mot matched studies
Monticone et al (2017)" 4 Q9 15 1573 10-4% = 3-44 (1-15-10-32)
Murata et al (2017)" 7 292 8 408 11.2% = 1.50 (0-54-419)
subtotal (95% CI) 391 2071 21.5% b T 2.22 (0-99-4.90)
Total events 1 7
Heterogeneity: T=0-05; y'=1-17 df=1 (p=0-28); P=14%
Test for overall effect: Z=1.93 (p=0-05)
Matched studies
Catena et al (2008)2 11 G4 ey 323 14-5% — 2-80 (130-6-06)
Milliez et al (2015)™ 5 124 3 465 7-3% . 6-47 (152-27-46)
Mulaterc et al {2013 7 i 25 810 13-4% —_—— 0-84 (0-36-1.95)
Reincke et al (201275 13 281 10 281 13-5% e 131 (0-57-3.05)
Savard etal (201377 46 459 Ys 1250 20-3% —a— 237 (1.58-3-54)
Takeda et al (1995)" 4 214 9 224 9-4% # 0-43 (0-13-1-43)
Subtotal (95% CI) 1412 3393 785% a 1-65 (0-92-2.95)
Total events 86 132
Heterogeneity: T=0-33; 3°=15-08, df=5 (p=0-01); I'=67 %
Tast for overall effect: Z=1.67 (p=0-10)
Total (95% CI) 1803 G464  100-0% - 177 (1-10-2-83)
Total events o7 159
Heterogeneity: T=0-24; y°=16-41, df=7 (p=0-02); F=57%
Test for overall effect: 7=2-38 (p=0.02) D,|I:|5 D!E 1 é ]||:|

+— —

Test for subgroup differences: y*=0.35, df=1 (p=0.56); I’'=0%

) Essential hypertension
T. Bejan-Angoulvant

Primary aldosteronism

X 1.65, NS



Cardiovascular events and target organ damage in primary aldosteronism

compared with essential hypertension

Monticone S et al. Lancet Diabetes Endocrinol 2017 Nov 9. PMID: 29129575
Division of Internal Medicine and Hypertension Unit, University of Turin, Italy

Primary aldosteronism Essential hypertension

OR (95% CI)

Events  Total Events Total  Weight Atrial fibrillation

Mot matched studies
Monticone et al (2017)™ 5 85 20 1573 147% — 413 (1.52-1125)
Murata et al 2017)2 8 282 1 498 163% —m— 114 [0-46-2.82)
Rossi et al (2013)™ 12 180 1 143 5-5% . 10-13 (1.30-78-96)
Subtotal (95% CI) 571 2214 36:5% T 2.93 (0-91-9-47)
Total events 25 33
Heterogeneity: T°=0.66; y*=5-61, df=1 (p=0-06); F=64%
Test for overall effect: Z=1-80 (p=0-07)
Matched studies
Catena et al (2008)™ 7 54 10 343 14-6% — 466 (160-12.84)
Milliez et al (2015)™ 8 124 3 465 10-6% . 1205 (3-21-45-23)
Mulatero et al (2013)" 11 270 15 810 18-3% —a— 2.25 (1.02-4-96)
Savard et al (2013)" 18 455 14 1290 20-0% 372 (1.837.54)
subtotal (95% CI) 907 2888 635% sa01225712) X4
Total events 45 42
Heterogeneity: t'=013; y’=4 77, df=3 (p=0-19); ’'=37%
Test for overall effect: 7=4-72 (p<0-00001) 132 3.52 (2.06-5.99)
Total (95% CI) 1478 G120 10:0-0%
Total events 70 75
Heterogeneity: T'=0-24; y'=1175, df=6 (p=0-07); '=49% | | | :

geney ! ¥ ' 0-02 01 1 10 50

Test for overall effect: Z=6-43 (p-0-00001)
Test for subgroup differences: y'=0.22, df=1 (p=0-64); ’=0%

E —

Essential hypertension

T. Bejan-Angoulvant

Primary aldosteronism



Cardiovascular events and target organ damage in primary aldosteronism

compared with essential hypertension

Monticone S et al. Lancet Diabetes Endocrinol 2017 Nov 9. PMID: 29129575
Division of Internal Medicine and Hypertension Unit, University of Turin, Italy

low risk medium risk high risk unknown
selection bias 3 20 8
attrition bias 28 3 0
adjudication bias ~ 0 3 0

Main outcomes

T. Bejan-Angoulvant



Cardiovascular events and target organ damage in primary aldosteronism

compared with essential hypertension

Monticone S et al. Lancet Diabetes Endocrinol 2017 Nov 9. PMID: 29129575
Division of Internal Medicine and Hypertension Unit, University of Turin, Italy

“In this meta-analysis of 31 studies that included 3838 patients with PA and 9284
patients with EH, we found robust evidence (transparency?) for a significant increase in

e cardiovascular and cerebrovascular events,

* target organ damage (left ventricular hypertrophy),
* metabolic syndrome,

* and diabetes,

in patients with primary aldosteronism compared with patients with essential
hypertension »

* In the exclusive analysis of matched studies (only 3-4 studies, all retrospectives), this
association was independent from blood pressure levels, age, and sex, suggesting
that aldosterone can induce adverse cardiovascular effects through mechanisms that
are at least partly independent of its effects on blood pressure



Systematic Review for the 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/
ASH/ASPC/NMA/PCNA Guideline for the Prevention, Detection, Evaluation, and

Management of High Blood Pressure in Adults
Reboussin DM et al. Hypertension. 2017 Nov 13. PMID: 29133355

1. Is there evidence that self-measured BP without other augmentation is superior to office-
measured BP for achieving better BP control?

2. Is there evidence that self-measured BP without other augmentation is superior to office-
measured BP for preventing adverse clinical outcomes that are related to elevated BP?

* Doctor Evidence: PubMed & Embase only



Systematic Review for the 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/
ASH/ASPC/NMA/PCNA Guideline for the Prevention, Detection, Evaluation, and

Management of High Blood Pressure in Adults
Reboussin DM et al. Hypertension. 2017 Nov 13. PMID: 29133355

, , Sy n:oﬁpﬂ;ted Monins eI
e 10 studies; effect sizes ranged from a 7.4 :
mmHg Worsenlng Of Systollc BP tO 3 6.5 MchManus1-06 2005 2003 6 I—I—| 850% 430[ 0.v5, 7.85]
mmHg improvement in systolic BP with self- | Marauez200s 2004 g — PRl ] . Bl )
measured BP compared with office- Godwin=06 2010 2005 6 B 9.20% 630[ 360, 9.40]
measured BP McKinstry 2013 2011 6 —a— 9156% 431[ 1.39, 7.23]
L . . Soghikian 1992 1986 12 ,_._. 861% 3.20[ -0.25, 6.65]
* None reportgd a S|gn|f.|ca.nt intervention o 1001 ro00 , Joo%  240[ 226 706]
effect regarding % achieving BP target ';
Staessen 2004 2002 12 —a— 8.94% -580[ -995,-3.65]
There may be some bias against publication of \\ meuanus1-122005 2008 12 i 811% 270[ -120, 6.60]
null and negative studies ! Godwin-122010 2005 12 HE— 817% 3.30[ -055, 7.15]
* Stroke, MI, and CV mortality: no data (>4 TSR AR s - e
Studies) no MA Bosworth 2009 2008 12 I—I—I 966% 3YV0[ 1.20, 615]
Varis 2010 2009 12— 6.40% -7.40[-12.92,-188]
* Total mortality: 4 studies, but the numberof .. s  ———— W T .58, BB
events was small and details of how 12 - 012[-254 279]

mortality data were ascertained were e R
e . _ -1500 =500 5.00
unclear. No significant difference; overall RR € Officemescused BP better Difference in systolic Self measured BP better >

was not different from 1.0 blood pressure
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Systematic Review for the 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/
ASH/ASPC/NMA/PCNA Guideline for the Prevention, Detection, Evaluation, and

Management of High Blood Pressure in Adults
Reboussin DM et al. Hypertension. 2017 Nov 13. PMID: 29133355

Limitations: Part 1

This meta-analysis has several limtations. As with any meta-analysis, we may be limited by unpublished data.
There were differences in study design even among the studies that used only self-measured BP, which may
have limited our ability to detect more substantial improvements in BP control with self-measured BP. We
were also limited by our inability to comment on outcomes other than systolic BP, such as medication
adherence, or clinical outcomes, such as end-organ damage or clinical events.

Conclusions: Part 1

In summary, we found a modest but significant improvement in systolic BP in RCTs of self-measured BP versus
office-based BP . However, the improvement was not sustained for longer than 6 months. Well-run studies of
self-measured BP, in conjunction with additional support, have demonstrated more substantial improvements
in BP control, but study design is highly variable. Our results suggest that, for selected patients and their
providers, self-measured BP may be a helpful adjunct to routine office care.

T. Bejan-Angoulvant



Systematic Review for the 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/
ASH/ASPC/NMA/PCNA Guideline for the Prevention, Detection, Evaluation, and

Management of High Blood Pressure in Adults
Reboussin DM et al. Hypertension. 2017 Nov 13. PMID: 29133355

Targets for Blood Pressure Lowering During Antihypertensive Therapy in Adults ?
Via Doctor Evidence.
ROB: low risk if all criteria were low risk; high risk if 1 or more criteria were high risk

Random-effect MA if >= 3 studies: “lower vs higher”, “<130 mmHg vs higher”

130 mmHg: lower limit of high-normal BP and goal BP set by other guidelines for certain
subpopulations

Of the 15 included trials, 12 showed high risk of bias for the blinding of study participants and
personnel

Two studies showed high risk of bias due to inadequately addressing incomplete outcome data

Included studies showed low or unclear risk of bias for all other domains.



Systematic Review for the 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/
ASH/ASPC/NMA/PCNA Guideline for the Prevention, Detection, Evaluation, and

Management of High Blood Pressure in Adults
Reboussin DM et al. Hypertension. 2017 Nov 13. PMID: 29133355

Table 2.7. Relative Risk (95% Confidence Interval) for a Given Outcome for any Intensive [Lower] Blood Pressure Target Versus any Standard
[Higher] Blood Pressure Target.

Events, N (%) Heterogeneity Funnel Plot Asvmmetry
Studies Study .
Outcome included, | participants . _ ER (95% CI) P-value for P-value ,f""
N included, N Intensive Standard (%) P-value Kendall's Egger’s
EP target BP target Tau Regression
Test
All-cause mortality 15 49934 952 (4.0) 1.001 (4.3) 0.89 (0.77, 1.02) 45.30 0.02 0.24 0.50
CVD mortality 10 40.266 268 (1.3) 504 (2.5) 0.86 (0.67,1.12) 46.44 0.06 0.38 0.38
Major Cardiovascular 7? 23,617 682 (5.8) 828 (7.0) 0.81 (0.70, D.E;—’l}« 41.34 0.12 0.56 0.55
Disease Events
Fatal or non-fatal 11 31,926 415(2.6) 419(2.7) 0.86 (0.76, IZJ.S-JS"}« 0.00 0.99 0.76 0.28
myocardial infarction
Fatal or non-fatal stroke 12 33,018 389(23) 475(29) 0.77 (0.65, D.Ql}« 26.43 0.18 0.74 0.41
Fatal or non-fatal heart 8 23,066 222(19) 278 (2.4) 0.75 (0.56, D.E}JQ}« 49.12 0.06 0.55 0.72
failure
Renal Events 8 18,286 334(3.8) 353 (4.2) 1.01 (0.89,1.15) 0.00 0.80 1.00 0.68
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Systematic Review for the 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/
ASH/ASPC/NMA/PCNA Guideline for the Prevention, Detection, Evaluation, and
Management of High Blood Pressure in Adults

Reboussin DM et al. Hypertension. 2017 Nov 13. PMID: 29133355

Table 2.8. Relative Risk (95% Confidence Interval) for a Given Outcome for Intensive [Lower] Blood Pressure Target <130 mm Hg Systolic
Versus any Standard [Higher] Blood Pressure Target

Events. N (%) { Heterogeneity Funnel Plot Asymmetry
Studies Study -
Outcome included, | participants . _ RR (95% CI) P-value for P-value Lfor
N included, N Intensive  Standard 204)  P-value Kendall's Egger’s
BP target BP target Regression
Tau
Test
All-cause mortality 9% 24,569 493 (4.0) 546 (4.4) 0.92 (0.79,1.06) | 15.59 0.30 0.12 0.91
CVD mortality 5® 19.039 117(1.2) 145 (1.5) 0.81 (0.58,1.14) | 31.42 0.21 0.82 0.79
Major Cardiovascular 5% 19.814 610 (6.2) 724 (7.3) 0.84 (0.73, 1}.99}«4&?1} 0.15 0.82 0.82
Disease Events
Fatal or non-fatal 6 22,077 269 (2.4) 316(2.9) 0.85 (0.73, I.Gﬂ}«ﬂ.ﬂﬂ 0.99 0.47 0.45
myocardial infarction
Fatal or non-fatal stroke 7 23,169 274 (2.4) 339(2.9) 0.82 (0.70, ﬂ.%}«ﬂ.ﬂﬂ 0.45 1.00 0.90
Fatal or non-fatal heart 4 16,296 175 (2.2 220(2.7) 0.81 (0.58,1.14) | 5342 0.09 1.00 0.92
failure
Renal Events 5P 9.641 347 (7.4) 346 (7.0) 1.01 (0.89,1.16) | 0.00 0.99 1.00 0.48
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Systematic Review for the 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/
ASH/ASPC/NMA/PCNA Guideline for the Prevention, Detection, Evaluation, and

Management of High Blood Pressure in Adults
Reboussin DM et al. Hypertension. 2017 Nov 13. PMID: 29133355

The results of our meta-analysis are consistent with other recent meta-analyses which
demonstrate that BP lowering significantly reduced the risk of cardiovascular
morbidity and mortality (“marginally significant reduction” 0.89, 0.77-1.02, 95%ClI)
regardless of meta-analytic method, comorbid condition, or mean age of study
participant.

Additionally, we have shown that BP lowering to a target of <130 mmHg may reduce

the risk of several important outcomes including risk of Ml, stroke, heart failure (NS),
and major cardiovascular events.

T. Bejan-Angoulvant



Systematic Review for the 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/
ASH/ASPC/NMA/PCNA Guideline for the Prevention, Detection, Evaluation, and

Management of High Blood Pressure in Adults
Reboussin DM et al. Hypertension. 2017 Nov 13. PMID: 29133355

First-Line Antihypertensive Drug Class Comparisons in Adults
* network meta-analysis (via Doc Evidence)

* trials that compared any 2 classes of antihypertensive therapies used as first-line :
thiazide and thiazide-like diuretics (THZs), ACEls, angiotensin-receptor blockers (ARBs),
calcium channel blockers (CCBs), and beta blockers.

* Our objective was to examine the comparative benefits and harms of different
antihypertensive classes in adults with hypertension



Systematic Review for the 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/
ASH/ASPC/NMA/PCNA Guideline for the Prevention, Detection, Evaluation, and
Management of High Blood Pressure in Adults

Pooled Network Relative risks associated with first line antihypertensive medication classes compared to THZ

Panel A: ARB vs THZ Panel B: BB vs THZ

Favors ARB | Favors THE Favors BB Favors THZ
Quicome EE{95% CI Qutcome BRE{25% CI)
All-Cause Ma riality 0.99 (0.58-1.10) —i— All-Cause Moral ity 1.10 (0.98-1.20) -l —
CV Mo rality 1.10 (0.87-1.50) i SV Morality 1.20 (0.98-1.40) —E—
Myo cardial Infarction  1.40 (0.95-2.10) 4 = Myocardial Infarction  1.20 (0.88-1.60) -1
Heart Fsilure  1.10 {0.79-1.80) - = Heart Failure 1.30 (0.94-1.70) -—8
Stroke 110 (0.88-1.40) = Stroke 1.30 {1.10-1.60) ——
CV Composite  1.00 (0.89-1.20) —. CV Compasite  1.20 (1.00-1.40) L —
Renal 0.76 ID.UQ-E.ED] . :;. Renal 0.98 {U.EQ-ESU] 1 rd
04 02 0 02 04 06 08 1 12 14 o4 02 b4 DE DI 1Az a4
Ralaties Rick Ralative Risk
Panel C: CCB vs THZ PanelD: ACE vs THZ
Favars CCB Favors THE Fawors ACE | Favors THZ
All-Cause Mo rtality 0.87 (0.80-1.10) All-Cause Morality  1.00 {0.95-1.10) -
CV Morality  1.00 (0.88-1.20) —— CV Mortality  1.10 (0.92-1.30) —Hl—
Myo cardial Infarction 1.10 (D.B9-1.60) — Myocardial Infarction  0.98 (0.75-1.40) s
Heart F ailure 1.30 (1.00-1.80) —il— Heart Failure 1.20 (0.81-1.50) —
Stroke 0.98 (D.83-1.20) —— Stroke 1.10 (D.98-1.40) —-—
CV Composite  1.10 {0.98-1.20) -— CV Composite  1.10 (0.88-1.230) -
Renal  1.00 (0.46-2.50 -
ena [ | T 3 Renal 0.8& (D.37-1.90) = >
-0.4 0.4 0.6 0.3 1 12 14 0.4 -0.2 o oz .4 0.8 1 12 14
Relative Risk Relative Risk
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Systematic Review for the 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/
ASH/ASPC/NMA/PCNA Guideline for the Prevention, Detection, Evaluation, and
Management of High Blood Pressure in Adults

Pooled Network Relative risks associated with first line antihypertensive medication
classes compared to thiazides (THZ)

“In summary, we found that THZs were associated with a lower risk of many
cardivoascular outcomes compared with other antihypertensive drug classes. This
large and contemporary network meta-analysis supports prior findings that
recommend THZs as the choice for first-line antihypertensive treatment among
individuals with uncomplicated hypertension. Future studies should continue to
examine whether these results are consistent across subgroups that vary by
demographic or clinical characteristics. “

T. Bejan-Angoulvant



DOCTOR EVIDENEE global medical evidence software and services company

Doctor Evidence’s diverse suite of products offers drastic improvements to the aceuracy, speed and utility with which clients conduet evidence synthesis and
reviews. DRE is a medical evidence company that finds, synthesizes and analyzes data from public sources into actionable knowledge. We further
supplement these produets with a highly skilled services staff for medical writing, interpretation, and translational science serviees. See more

. GROWTH
DOC Library DOC Data
Access references through a central online Manage and analyze data from clinical studies using Communicate evidence-backed value for the
repository shared across users of a department or a highly structured, enterprise-class data purpose of shaping high-level corporate strategy.
organization. warehouse, including study design fields, author

definitions. characteristics, endpoints. statistical

Advance Search PICO Abstract View Reference List

I edlineid Authors Reference Title Journal Publcation Date Study Design Full Text Abstract Favourites Sharr
1 18947782 Maini R N, Tayior... Double-bind randomized controlied clinical trial of the interleukin-g receptor antagonist .. Arthrits and rhe_.. 2008 Sep RCT Head to Head M| I Text QEEEHEI r uﬁ
2 19015888 Mizshimoto M, Miy_.. Long-term safety and efficacy of tociizumab, an anti-IL-& receptor monocional antibo_..  Annals ef the rh_.. 2008 Oct Prospective Cohort L |c 1 Teod Q&h&tﬂﬂ r u@
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Optimal database combinations for Systematic Reviews
literature searches in systematic reviews:
a prospective exploratory study

Wichor M. Bramer"", Melissa L. Rethlefsen?, Jos lf.IEijru?r'F'4 and Oscar H. Franco®

Table 4 Performance of several databases and database combinations in terms of sensitivity and precision

Bramer et al. Systematic Reviews (2017) 6:245
DOl 1001186/ 13643-01 7-0644-y

# results # includes Crerall Median Mimimium Percentage 100% Precision® Murnber needed
(W=1746]  recalf recall” recall” recall® to read’

Embase (EM) 85,521 1500 B5.5% « 87 3% 45 8% 13.8% A% 5
MEDCLIME (ML) 56,340 1375 78.8% 8.2 5% 50.0% B5% 24% 41
Web of Science (WoS) 48 561 1189 6E.1% 725% 13.2% 6.5% 24% 41
Google Scholar (G5) 10,342 &1 34 4% 38:0% B.3% 5.5%
EM-ML 100,444 1621 92 B% « 9455 66.7% 24.1% 1.6% 62
EM-Wo5 104444 1585 90.8% 53 8% 57.5% 27 6% 1.5% 66
EMHGS 9141 1570 89 9% 53.3% 65.8% 25 55 1.7% 58
ML-Wo5 75,263 1481 84 8% 87.1% 6005 15.5% 208 51
ML-GS 62,230 1450 83.6% 89 8% 63206 15.5% 23% 43
WoS-GS 54,451 1320 75.6% B5.7% 23.7% 138% H
EM-ML-GS 106,334 1674 95.9% « 97 4% 78.9% 41 4% 1.6% 64
EM-ML-WoS 115367 1674 05.9% 97.1% 71.1% 37 9% 1.4% 70
EM-WoS-G5 110,334 1638 93.8% 98.1% 65.8% 44 A% 1.5% &7
ML-Wo5-G5 81,153 1528 B7 5% 92 6% 7010% 29.3% 1.5% 53
EM-ML-GE-Wabs 125257 1716 S8 3% « 100.0% 78.5% 74.1% A% 7

*Trverall recall: The total number of included references retrieved by the databases divided by the total number of included references retrieved by all databases

“Median recall: The median value of recall pET review
“Minimum recall: The lowest value of recall per review

dF"en:ventalgla 100% recall: The percentage of reviews for which the database combination retrieved all included references

*Precision: The number of induded references divided by the total number of references retrieved

"Mumber Meeded to Read: The total number of references retrieved divided by the number of included references
. Bejan-Angoulvant




Association Between More Intensive vs Less Intensive Blood Pressure

Lowering and Risk of Mortality in Chronic Kidney Disease Stages 3to 5
Malhotra R et al. JAMA Intern Med. 2017;177(10):1498-1505. PMID: 288731 3 eaths Total No.

More Less Favors More : Favors Less P Value
source Odds Ratio (95% Cl) Score Intensive BP  Intensive BP Intensive BP Intensive BP
- 14 CCd_ _ c c :
« MEDLINE, Cochrane erghtetal,ulﬂﬂlz 0.874(0.554-1.380) -0.578 37/540 43554 —.— 56
: Estacio et al,2% 2000 0.575(0.182-1.820)  -0.941 5 /62 9/68 35
Library, EMBASE, coetal, 3 ( ) o€ / >
PubMed. Sci Schrier et al, 26 2002 1.227(0.398-3.865)  0.349 6/57 7/80 73
UDMIEd, >CIENCE  cyshman etal, 2 2010 1.271(0.685-2.360) 0761  26/208 20/198 — 45
Citation Heerspink et al,?” 2010 0.862(0.662-1.123)  -1.102  117/1010  135/1023 o 27
Index,Google Lonn et al, 7 2016 0.993(0.699-1.410)  -0.039 49/1220  97/2399 —— .97
Scholar, and Beckett et al, 30 2008 0.676(0.502-0.911)  -2.570 83/788 121/816 - .01
clinicaltrials.gov Klahr et al,!3 1994 1.366 (0.681-2.742)  0.878 20/432 14/408 ——— 38
: : Mant et al, >4 2016 3.588(0.140-91.945)  0.772 1/26 0/30 E > 44
* trials comparing 0 ( ) / /
Ruggenenti et al, 22 2005 0.667 (0.110-4.042)  -0.441 2/167 3/168 66
BPLT vs placebo  scprier etal, 26 2002 0.825(0.050-13.701) -0.134 1/41 134 = — > .89
or diff BP targets SHEP Cooperative Research Group,?® 1991 0.900(0.670-1.209)  -0.700 06/879  103/859 - 48
i 17 » C10- -
e DEG <60 Wright etal,'7 2015 <o 0.714(0.519-0.982)  -2.072 70/1330  95/1316 —- .04
, Benavente et al, 3 2013 0.850(0.468-1.544)  -0.534 24/216 25/195 —— 59
ml/min/1,73 M2 . ocion e a2 1997 0.826 (0.470-1.451)  -0.665 26/242 29/228 — - 51
Random : : — - '
_ Toto etal, 23 1995 2.566(0.101-64.993)  0.572 1/42 0/35 > 57
No heterogeneity UK Prospective Diabetes Study Group,3® 1998 1.667 (0.626-4.435) 1.023 20/68 7/35 31
Overall 0.850(0.764-0.965)  -2.560  584/7451  709/8473 & 01
Heterogeneity: 1 2=0%; P=.77: 12=0% : : : : : : ,
0.1 0.2 5 10

05 1 2
The results were similar after exclusion of SPRINT (OR, 0.88; 95%Cl, 0.78-0.99; P = .05). Do B ED

Greater mortality benefit in trials with higher differences in achieved BP across treatment arms: difference in
SBP of at least 12mm Hg / OR = 0.76, trials with differences 6 to 12 / OR = 0.97, and trials those with differences
<6 mmHg / OR 1.06; p-heterogeneity .06

T. Bejan-Angoulvant



Association Between More Intensive vs Less Intensive Blood Pressure

Lowering and Risk of Mortality in Chronic Kidney Disease Stages 3to 5
Malhotra R et al. JAMA Intern Med. 2017;177(10):1498-1505. PMID: 28873137

 Significant -14% decrease in overall mortality

e But only 18/30 studies reported results regarding
mortality in subgroups of patients with low DFG

V

30 Relevant studies

12 Studies excluded because we could not

access data in the CKD subset

18 Studies included in the
meta-analysis

Standard Error

0

.-"'1‘-"

ol
T
- :
0.5+ __,.-""- . :
i
= [} 1
1.0+ i
!
1.5 =
i
i
1

2.':' T T T - T T T T 1
-2.0 -1.5 -1.0 -0.5 ] 0.5 1.0 1.5 2.0
Log Odds Ratio

no evidence of publication bias based on visual inspection or by performing Begg
and Mazumdar rank correlation (P =.23) and Egger regression (P = .08) tests

T. Bejan-Angoulvant



Quality of meta-analyses for randomized trials in the field of hypertension: a

systematic review

Roush GC et al. J Hypertens. 2016 Dec;34(12):2305-2317. PMID: 27755384

(8)
400

e 25-year increase in new, study-level,
hypertension-related MA from PubMed

350

* Parentheses contain, in the field of

300

hypertension, the ratio of individual studies /
to meta-analyses. 250
* The increase in metaanalyses and individual .

studies is 12-fold and 4-fold, respectively.

* The correlation, r, between time period and
the log (number of meta-analyses) is 0.997

(i.e., a nearly perfect exponential increase). 5 100
* On average, the number of MA has been )
doubling every 5.6 years. i/
* |n the last 2 years, the number of these meta- 0

analyses has average 2.1 per week. 1990- 1995 05— 2010-2014

150

Meta-analyes per 5 year period (MAs/individual studies)
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Quality of meta-analyses for randomized trials in the field of hypertension: a

Overall study quality
Low
Medium
High
Unable to tell

I for heterogeneity
0

1-24
25-49
50-74
75—100

Publication bias
Mot present

Fresent
Mot reported
Test for publication bias provided
Yes
Mo
Types of tests for publication bias®
Egger's linear regression
Begg's rank correlation
Duvall & Tweedie's trim and fill
Other tests
Statistical power of the meta-analysis
Calculates power ( post hoc)
Acknowledges power limitation of the meta-analysis
Mo mention of power of the meta-analysis

16
33
18
33

16
15
15
29
24

58
1/
25

44
=7}

systematic review

* MA since 2012
e Excluded: network, IPD, meta-regression, <5 trials
* % characteristics for 143 MA retrieved (table)

 Domain 1: assessing the quality of the individual trials
5 features

 Domain 2: assessing heterogeneity across trials
* 10 features

 Domain 3: assessing publication bias
e 5 features

 Domain 4: providing transparency for Domains 1-3
(‘abstract’” and ‘discussion’)

e 3 features

4 domains, 23 features

T. Bejan-Angoulvant



Quality of meta-analyses for randomized trials in the field of hypertension: a

systematic review + Atotal of 44% MA had 8+

* 55% of meta-analyses had all 4 domains . I deficient features (median)
deficient= at least one item in the domain

* 0% MA had all 4 domains deficient= half
of features deficient

1 I

This was not associated
with the IF of the
journal

Mumber of deficient features

-]
! ] ! ] ] ! ] ]

Mumber of deficent domains
[}

10

11

I
0% 10% 20% 30% 40% 50% 60% 0% 59, 10% 15% 20% 959,
Percentage of MAs T. Bejan-Angoulvant

12 Percentage of MAs

m




Quality of meta-analyses for randomized trials in the field of hypertension: a

systematic review
Conclusions

* Quality did not improve over time.

e Thirty articles (21%) reported statistically significant results (P<0.05) from inappropriate
DerSimonian—Laird models, whereas unreported, appropriate, Knapp—Hartung models
gave statistical nonsignificance; 88% of these 30 articles reported the incorrect results in
their abstracts.

* A total of 60% of all MA failed to conduct analyses in subgroups of quality when
indicated, 63% failed to report Tau and Tau2, 57% omitted testing for publication bias,
none conducted a cumulative analysis for publication bias, and 71-77% omitted
mentioning in their abstracts problems of trial quality, heterogeneity, and publication
bias.

* Deficiencies in hypertension-related meta-analyses are readily corrected and do not
represent flaws inherent in the meta-analytic method

T. Bejan-Angoulvant



The quality of the MA depends on the quality of the
studies included

GIGO phénomenon
GIGO = Garbage In = Garbage Out
‘essais biaisés’ 2 ‘synthése MA biaisée’ 2
conclusions érronnées pour la pratique

- MA pas une « méthode magique » permettant de gommer
les biais des études

- MA permet seulement d’en « atténuer » la portée par
« dilution » par ajout d’essais de bonne qualité a des essais de
mauvaise qualité

Cucherat M. « Manuel pratique de méta-analyse des essais thérapeutiques » http.//www.txrating.orqg/spc/bookma web/frame.htm
T. Bejan-Angoulvant



http://www.txrating.org/spc/bookma_web/frame.htm

Meta-analysis of secure randomised controlled

trials of B-blockade to prevent perioperative death
In non-cardiac surgery

Bouri S et al. Heart 2014; 100:456-464
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Influence of biais: allocation concealment randomisation

Alloc ation concealment

Khan el al , 1996 [64]

Mo her el 4., 1998 [22]
Hop ewell, 2004 [92]
Herbison elal., 2011 [57)
Savowe elal, 2012 [36]
Mhaskar o al., 2012 [59]
Chaimiani el &, 2013 [34]
Unverzag el d., 2013 [87]
Dechams el al., 2014 |49
Bialy &1 al, 2014 [47]

9 MA (34 RCTs) - 0 0.6 (0. 42-0.98)
ZZMA (12T RCTs ) + = 0.63 (45-0.88)
17MA (X4 RCTs ) 0 0.8 (L70-1.00)
a3 MA (389 RCTs) —a— 0.9 ((L83-0.99)
146 MA (1292 RCTs) — 0.93 ((L87-0.99)
424 RCTs —.— 0.9 (089 00959
32 nework analyses (613 RCTs) r 1.2 (LBS5-1.2))
1ZMA (B2 RCTs) —— 0.88 (L84-1.06)
135 MA (1031 RCTs) —— 08 (L81-0.93)

Z3MA (28 RCTs)

090 ((L75-1.08)

Trials with high / unclear risk show
larger treatment effect

Trials with high / unclear risk show
lower treatment effect

Dechartres A. JCE 2016
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Funnel plot - sans biais de publication
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Biais de publication

ECR publiés ‘positifs’
MA ‘positive’ faussement = recommander un
trt qui n’est pas réellement efficace

ECR non publiés ‘négatifs’
MA ne retrouvant pas d’effet

Cucherat M. « Manuel pratique de méta-analyse des essais thérapeutiques » http://www.txrating.orqg/spc/bookma web/frame.htm
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A meta-analysis of the angiotensin-converting enzyme gene
polymorphism and restenosis after percutaneous transluminal

coronary revascularization: Evidence for publication bias.
Willem R. P. Agema, et al, The Netherlands . Am Heart J 2002; 144:760-8.

1800
Ohishi 1993 J : .
Kaski 1995 b ; 1600
Bockomeer 1995 R +
Samani 1995 ——
Beohar 1995 : * a 1400 -
Anant 1957 [ * |
Haberbosch 1997 : . o 1200 -
Ribichini 1998 i N
Hamon 1994 ' i
Guarda 1999 .%’- 1000
Gensini 1999 = ’
Koch 2000 N E 8001
Pocled estimate L (73]
- - 600
0,1 1 10
Odds Ratio 400
+*
Effect size per study. The individual studies are presented with 200 - ¢ o *
odds ratios for restenosis and confidence intervals for the DD ge- 0 ¢ M M .
notype versus Il and I/D genotypes. 0.1 1 10
Odds ratio

Funnel plot of all studies combined. The funnel plot provides a vi
sual aid to detect publication bias. When no publication bias is
present, the data should form a normal distribution. Because the
distribution is skewed to the left, evidence for publication bias is
present.
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Planning a review
Analysing evidence
Analysing results

GRADE and interpreting
results

Summary of Findings
tables

Writing a review
Software and tools
GRADEPro

GRADE approach to evaluating the quality of evidence: a pathway

Assessing the quality of the body of evidence is a mandatory item in the Methodological standards for the
conduct of new Cochrane Intervention Reviews (MECIR). GRADE is the Cochrane’s recommended approach for
grading the quality of evidence and the strength of recommendations. It was proposed and developed by the
Grading of Recommendations, Assessment, Development and Evaluation (GRADE} Working Group.

This set of online learning resources will help you understand the GRADE approach and use it in the preparation
of your Cochrane Review. The set consists of video slidecasts, a guidance document on incorporating GRADE in
Cochrane Reviews, and links to additional resources, including the GRADE Handbook. Each resource is designed
to be a standalone learning unit although they are presented here as a progressive learning pathway. You may
choose to access the resources in any order you wish, although those new to GRADE approach may find it most
productive to work through the resources in the order presented.

An introductory series of slidecasts developed by the McMaster University is a good place to start with. The series
has been designed to help authors learn how to use the GRADE approach to grade the evidence in systematic
reviews and create a ‘Summary of findings’ (SoF) table.
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Qualite de I'evidence scientifique

System Description

The Grading of Recommendations 4 Levels of quality of evidence (confidence in estimates):

Assessment, e High . il . . .
Development and Evaluation e Moderate Bias within studies, inconsistency,

GRADE e Low /@/ imprecision, indirectness,
* Verylow . publication bias
RCTs start as high and observational studies start as low, then multiple factors that can raise or

lower confidence are applied to reach a final rating.

Strength of recommendation:
I (strong) or 2 (weak)

American College of Cardiology Certainty in evidence:
Foundation/American Heart Association o level A evidence is derived from multiple RCTs or meta-analyses
ACC / AHA e level B is derived from a single RCT or nonrandomized studies

e level Cis derived from consensus opinion of experts, case studies, or standards of care
Classification of Recommendations:
Class I, Class 11, . Class lla. Class b, Class IlI
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Pyramide du niveau de preuve

Méta-
analyses

/ Revues systématiquex

/ Essais cliniques randomisés \
/ Etudes de cohorte \
/ Etudes cas-témoins \

/ Séries de cas, case-reports \

/ Etudes chez I'animal / Résultats ou études de laboratoire \
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Figure 1. Number of PubMed-Indexed Articles Published Each Year
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The Mass Production of Redundant,
Misleading, and Conflicted Systematic

| Reviews and Meta-analvses
Figure 4. A Summary Overview of Currently Produced Meta-analyses
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