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L’historique des antihypertenseurs

Centraux

Dates de lancement

1950 1960 1970 1980 1990 2000 2010




1960 - 1990

Efficacite préventive des
antihypertenseurs

Essals randomises vs. Placebo




Clinical trials of antihypertensive therapy
Thiazide diuretics and/or beta-blockers vs. placebo

 Trials In malignant hypertension
— Hamilton 1964

e Trials in mild to moderate hypertension

— Active vs. placebo
— 1970 - 1990
— HDFP, MRC, Australian

o Trials in elderly hypertensives
— Active vs.placebo
— 1980-2008
— MRC Il, SHEP, SYST-EUR, HYVET




La meta-analyse de Collins fait

entrer le traitement diurétigue/béta-
bloguant dans le pantheon des
thérapeutiques de I’'HTA.




Mild or moderate hypertension treated with diuretics
and/or beta-blockers

Collins R, Peto R, MacMahon S,
Lancet 1990; 335: 827-38.

Reductions in blood pressure of about 10-12 mm Hg
systolic and 5—6 mm Hg diastolic conferred relative
reductions in stroke risk of 38% and in risk of coronary
heart disease of 16% within just a few years of
beginning treatment.




1990 - 2010

Pourquol utiliser les nouvelles classes

d’antihypertenseurs ?

Essais PROBE
Meta-analyses, Meta-regressions




Essais de morbi-mortalite avec des antihypertenseurs
Caracteristiques des populations

Prévention Diabéte, Néphropathie, Prévention
Primaire HVG, Secondaire

HDFP IDNT
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MRC LIEE PEACE
SHEP VALUE VALIANT
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CAPPP
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SCOPE
STOP PROGRESS

: PROFESS
ALLHAT
JIKEI Attelnte C.Ies ONTARGET
HYVET organes cibles TRANSCEND
Traitement Traitement

de I’HTA De I’HTA ; :
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Clinical trials of antihypertensive therapy
ACEI, CCB, ARB vs. active

 Trials In patients with high CV risk

— Secondary prevention after CHD

« HOPE, INVEST, EUROPA, ACTION, PEACE,
ONTARGET, TRANSCEND

— Secondary prevention after stroke

« PROGRESS, PROFESS

— Diabetic nephropathy
« RENAAL, IDNT, BENEDICT

— Primary prevention in high CV risk
» VALUE, LIFE, ASCOT

— Diabetic type 2
« DIAB-HYCAR, ADVANCE, ACCORD




La meta-analyse des trialists affirme

que les bénefices des
antihypertenseurs sont liés a la baisse
tensionelle indépendamment de la
famille pharmacologique utilisee.




Effects of ACE Inhibitors, calcium antagonists, and other
blood pressure Iowerlng drugs: results of prospectively
designed overviews of randomised trials

Blood Pressure Lowering Treatment Trialists’
Collaboration* Lancet 2000; 355: 1955-64

Strong evidence of benefits of ACE inhibitors
and calcium antagonists Is provided.

There 1s weaker evidence of differences
between treatment regimens based on
different drug classes.




L’analyse en meta-regression de

Staessen affirme que les benéfices
des antihypertenseurs sont lies a la
baisse tensionelle independamment
de la famille pharmacologique
utilisée.




Cardiovascular protection and blood pressure reduction:
a meta-analysis

All cardiovascular events
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Cardiovascular prevention and blood pressure
reduction: a quantitative overview updated until 1
March 2003

Jan A. Staessen, Ji-Guang Wang and Lutgarde Thijs
J Hypertens 2003 21:1055-1076

The hypothesis that new antihypertensive

drugs, such as calcium-channel blockers,
A-blockers, ACE inhibitors or AR1 blockers
might influence cardiovascular prognosis
over and beyond their antinypertensive
effect remains unproven.




L’analyse en meta-regression de
Verdecchia affirme gu’il existe un

bénefice de prevention « au-dela de la
baisse tensionelle » pour les
antagonistes calcigues (Stroke) et
pour les IEC (CHD).




Prevention of Stroke with ACEI or CCA

ACE-inhibitors MIDAS | Calcium channel blockers
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Prevention of CHD with ACEI or CCA

. ACE-inhibitors . Calcium channel blockers
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Angiotensin-Converting Enzyme Inhibitors and Calcium
Channel Blockers for Coronary Heart Disease and
Stroke Prevention

For 10 mmHg decrease in systolic
BP In hypertensives treated with

ACEIs or CCBs

- 25 % In stroke Incidence

- 25 % In coronary heart disease
Incidence

Hypertension 2005; 46:386-92




Prevention of Stroke with CCA
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Prevention of CHD with ACEI
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Angiotensin-Converting Enzyme Inhibitors and Calcium
Channel Blockers for Coronary Heart Disease and
Stroke Prevention

Paolo Verdecchia, Gianpaolo Reboldi, Fabio Angeli, Roberto Gattobigio, Maurizio Bentivoglio,
Lutgarde Thijs, Jan A. Staessen, Carlo Porcellati

(Hypertension. 2005:;46:386-392.)

BP lowering is fundamental for prevention of CHD and
stroke.
However, over and beyond BP reduction, ACEIs appear
superior to CCBs for prevention of CHD, whereas CCBs
appear superior to ACEls for prevention of stroke.




La meta-analyse de Lindholm indique

gue dans le traitement de I’'HTA, les
béta-bloguants, sont inferieurs aux
autres antihypertenseurs pour la
préevention des AVC.




Should (3 blockers remain first choice in the treatment of
primary hypertension? A meta-analysis

Dutch TIA
HEF

MRC Ol
STOP
TEST
IPFPSH
MR

Total events

B blocker
nfM

52732
20/419
561102
20/812
81/372
45/3185
42/4403

32511025

Test for heterogeneity: y?=8.17 (p=0-23)

Stroke
All Beta blockers vs. Placebo or no treatment

Placebo
n'M

62/741
39/465
134/2213
53/815
75/348
46/3172
109/8654

C18/16408

RR
95% Cl

0-85 (0-60-1.21)
0.57 {0-34-0.96)
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0-55 (0-35-0-85)
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Lancet 2005;366:1545-53




Should (3 blockers remain first choice in the treatment of
primary hypertension? A meta-analysis

Stroke

ASCOT-BPLA
COMNVINCE
ELSA
HAPPHY
INVEST

LIFE

MRC Old
MORDIL
STOP-2
LKPDS
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MRLC

Total events

Test for heterogeneity: x*=22-39 (p=0.02)

B blocker
n/MN

422/9618
118/8297
141157
32/3297
20111309
309/4528
56/1102
196/5471
237/2213
17/358
6/ 150
42/4403
1650/51963

Stroke
All Beta blockers vs. Other antihypertensive treatment

Other drug
n/N

327/9639
133/8179
91177
413272
176/11267
2324605
45/1081
159;':5410
42274401
21/400
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18/4297
1594/53882

4
4=

| |
0.5 0.7

Favours B blocker
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RR
95%Cl

1.29({1-12-1.49)
0-87 (0-68-1-12)
1.58 {0-69-3-64)
D??(D49—L23)

14 (0-93-1-39)
134(113—158J
1.22 (0-83-1.79)
1.22 (0-99-1.50)
1.12 (0-96-1-30)
0.90 {0-48-1.69)
0.56 (0-21-1-48)
2.28(1-31-3-95)
1-16 (1-04-1-30)

Lancet 2005:366:1545-53




Should [3 blockers remain first choice in the treatment of
primary hypertension? A meta-analysis

Lancet 2005:;366:1545-53

Interpretation: In comparison with other antihypertensive drugs, the eftect of § blockers is less than optimum,
with a raised risk of stroke. Hence, we believe that B blockers should not remain first choice in the treatment of
primary hypertension and should not be used as reference drugs in future randomised controlled trials of
hypertension.




La network meta-analysis de Elliott

Indique une augmentation de
I”incidence du diabete chez
I”hypertendu traité par béta-bloquant
et/ou diuretique thiazidigue.




Incident diabetes in clinical trials of antihypertensive drugs:
a network meta-analysis

ARB 0-57 (0-46-0-72) p<0-0001

ACE inhibitor 0-67 (0-56-0-80) p<0-0001

CCB e B 075 (0-62-0-90) p=0-002

Placebo n 0-77 (0-63-0-94) p=0-009

B blocker B 0-90(0-75-1-09) p=0-30

Diuretic Referent

[ | |
0-50 070 090 1.26

Odds ratio of incident diabetes Incoherence=0-000017

Lancet 2007; 369: 201-07




Incident diabetes in clinical trials of antihypertensive drugs:
a network meta-analysis

Williarm | Elfiott, Peter M Meyer

The association of antihypertensive drugs with
Incident diabetes is lowest for ARB and ACE

inhibitors followed by CCB and placebo, 3
blockers and diuretics in rank order.

Lancet 2007; 369: 201-07



La meta-analyse de Law confirme
que, pour la prevention des AVC les
béta-bloguants, sont inferieurs aux
antagonistes calcigues et aux AA2.




Meta-analyse de 147 essais randomisés dans la

prévention des maladies cardiovasculaires
Bénefices compareés des traitements

Blood pressure
difference (mm Hg) Coronary heart disease svents Strokes
Systolic Diastolic Mo of Ho of Relative risk Relative risk Moof Hoof Relative risk Relative risk
trials events (95% CI) (95% CI) trials events (95% CI) (95% CI)
Thiazides v any othel -1.4 0.2 15 4229 0,09 (09110 1.08) 15 22%% —] H— 0.94 (08210 1.09)
B blockers v any other | 1.4 0.6 10 2182 1.04 (0.92t01.17) 13 2004 —— 113(1.03t01.36)
Angiotensin converting | 0.9 0.4 11 edlo 0,97 (0.90 10 1.03) 17 2951 —-.— 106 (094 to 1.20)
enzyma inhibitors v amy ather
Angiotensin raceptor -0.4 0.1 10 2744 104 (3.94101.16) 7 1oz L 0.90 (07110 1.13)
blockars v any athar
Calcium channel 04 09 21 6288 100(0.01101.10) 25 4981 . B 0.91 (0.84 to 0.98)
blockers v any other
0.7 1 1.4 0.7 1 1.4
Specified Specified Specified Specified
drug better drug worse drug better drug worse

Les antagonistes calcigues ou les AA2 sont plus efficaces que les Bétabloquant
ou les IEC pour la prévention des AVC.

Toutes les familles sont équivalentes pour |la prévention de la _maladie
coronaire.

BMJ 2009;338;b1665



Prospective meta-analysis of 147 randomised trials
In the prevention of cardiovascular disease

Trials of § bloc kers
Poople with history of coronary heart disease
Entry after acute myocardial infarction
Entry afterlong term coronary heart disease

Paople with no history of coronary heart disease
Trials of drugs other thanm f blockers
Paople with history of coronary heart disease

People with no history of coronary heart disease

All trials except ones of B blockers in people
with history of coronary heart disease

Ho of
trials

Ho of
evEnts

Relative risk
(5% CI)

Az 2524
27 2155
11 2e9

251

-
-
L

0.5 0.7

Treatment better

Relative risk
(955 Cl)

0771 (Gued to 0.78)
0,69 (a2 to 0.76)
087 (0071 to 1.06)

08907t 1.02)
085 (079t 0.91)
084 (079 to 0.90])

085 (0081 to 0.89)

1.4 2
Placebo better

BMJ 2009;338;b1665;




La meta-analyse de Reboldi suggere
que pour la prevention des AVC les
AA?2 sont supérieurs aux IEC.




Comparison between angiotensin-converting enzyme
inhibitors and angiotensin receptor blockers on the risk

of myocardial infarction, stroke and death: a meta-analysis
Gianpaolo Reboldi®, Fabio Angelib, Claudio Cavallinib, Giorgio Gentile®,
Giuseppe Mancia® and Paolo Verdecchia®

J Hypertens 2008;26:1282-1289

Fublication
Study ARB ACE] year

ELITE [6] Losartan Captopril 1997
ELITE-II [7] Losartan Captopril 2000
OPTIMAAL [8] Losartan Captopril 2002
VALIANTNal [9,28] Valsartan Captopril 2003, 2006
VALIANTVal + Cap [9,28] Valsartan Captopril 2003, 2006
DETAIL [10] Telmisartan Enalapril 2004
OMNTARGET/Tel [26] Telmisartan Rarmipril 2008
ONTARGET/Tel+ Ram [26] Telmisartan Ramipril 2008




Comparison between angiotensin-converting enzyme
inhibitors and angiotensin receptor blockers on the risk
of myocardial infarction, stroke and death: a meta-analysis

O mitted

0.80 0.84 0.88 092 0.96 1.00 1.04 1.08 1.12
ETUdY L i N L i L L
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OPTIMAAL

DETAIL

VALIANT /Val+Cap 1
VALIANT Wal 1
ONTARGET |Tel 1
ONTARGET |Tel+Ram 1

Pooled estimate

0.80 0.84 0.88 0.92 0.96 1.04 1.08 1.12
Odds ratio for myocardial infarction

J Hypertens 2008;26:1282-1289




Comparison between angiotensin-converting enzyme
inhibitors and angiotensin receptor blockers on the risk
of myocardial infarction, stroke and death: a meta-analysis
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Comparison between angiotensin-converting enzyme
inhibitors and angiotensin receptor blockers on the risk

of myocardial infarction, stroke and death: a meta-analysis
Gianpaolo Reboldi®, Fabio Angelib, Claudio Cavallinib, Giorgio Gentile®,
Giuseppe Mancia® and Paolo Verdecchia®

J Hypertens 2008;26:1282-1289

This overview suggests that angiotensin Il receptor
blockers are as effective as angiotensin-converting
enzyme inhibitors on the risk of myocardial
Infarction, cardiovascular mortality and total
mortality. Angiotensin Il receptor blockers may be
slightly more protective than angiotensin-
converting enzyme inhibitors on the risk of stroke.




L’étude ACCOMPLISH indigue une

action préventive plus importante de
I’amlodipine Vs. HCTZ en
association a un IEC.




Stratégie d’utilisation des traitements
antihypertenseurs dans
ACCOMPLISH

SUIVI

== ARA?

HCTZ Amlo 10mg : 61%

> 2 traitements : 74% HCTZ
PRE-INCLUSION HCTZ 25mg : 60% BB

N Engl J Med. 2008;359:2417-28

INCLUSION




Benazepril plus Amlodipine or Hydrochlorothiazide

for Hypertension in High-Risk Patients
Kenneth Jamerson,, Michael A. Weber,, George L. Bakris,

Outcome Hazard Ratio [95% CI) PValue
Composite of death from cardiovascular —_— 0.80 (0.72-0.90) <0.001

causes and cardiovascular events

Component

1

|

I

1

1

|
Dreath from cardiovascular causes £ ; 0.80 (0.62-1.03) 0.08
Myocardial infarction (fatal or nonfatal) 4 | 0.78 {0.62-0.99) 0.04

I
Stroke (fatal or nonfatal) — 0.84 [0.65-1.08) 0.17
Haospitalization for unstable angina i : 0.75 {0.50-1.10) 0.14
Coronary revascularization procedure —‘—E- 0.86 (0.74-1.00) 0.05
Resuscitation after sudden cardiac arrest ' 4 175 [0.73-4.17) 0.20

| | |
0.5 1.0 20

— -

Benazepril plus  Benazepril plus
Amlodipine Better  Hydrochloro-
thiazide Botter

N Engl J Med 2008;359:2417-28.




24-Hour Ambulatory Blood Pressure in the ACCOMPLISH Trial
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Benazepril plus Amlodipine or Hydrochlorothiazide

for Hypertension in High-Risk Patients
Kenneth Jamerson,, Michael A. Weber,, George L. Bakris,

The benazepril-amlodipine combination was
superior to the benazepril-hydrochlorothiazide

combination in reducing cardiovascular events in
patients with hypertension who were at high risk for
such events.

N Engl J Med 2008;359:2417-28.




A partir de I’analyse de la littérature

I’ESH recommande, pour associer les
antihypertenseurs,
un IEC ou un ARAZ
avec un diurétique thiazidigue ou un
antagoniste calcique.




Cardiovascular prevention in subjects treated
with combined antihypertensive therapy

ARB HCTZ ACEI HCTZ
Beta-Blocker HCTZ

X Girerd 2008

Prevention




Le choix d’une bithérapie en 2010

ARA2

Selon I'ESH

Antagoniste Diurétique
Calcique Thiazidique

Journal of Hypertension 2009, 27:2121-2158




2010

L’essal ACCORD Iindique que chez
I'hypertendu diabétique, une PAS sous

traitement <140 mmHg, apporte une

prévention des complications cardio-

vasculaires comparable a celle d’'une
PAS sous traitement < 120 mmHg.




Macrovascular and microvascular
complications in diabetes

Effect of blood pressure reduction

BP at inclusion UKPDS 160/94 ADVANCE 145/81

LA
ADVANCE BP

SBP change (mmHg) [ Stroke Prevention (%) B Renal Prevention (%)

UKPDS BMJ 2000;321:412-9 ADVANCE BP Lancet 2007; 370: 829-40.
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Effects of Intensive Blood-Pressure Control
in Type 2 Diabetes Mellitus

The ACCORD Study Group#
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published on March 14, 2010, at NEJM.org.




Effects of Intensive Blood-Pressure Control
in Type 2 Diabetes Mellitus

The ACCORD Study Group#
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published on March 14, 2010, at NEJM.org.




Effects of Intensive Blood-Pressure Control
in Type 2 Diabetes Mellitus

The ACCORD Study Group#
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published on March 14, 2010, at NEJM.org.




Effects of Intensive Blood-Pressure Control
in Type 2 Diabetes Mellitus

The ACCORD Study Group#

In conclusion, the ACCORD BP trial evaluated
the eftect of targeting a systolic blood pressure
of 120 mm Hg, as compared with a zoal of 140

mm Hg, among patients with type 2 diabetes at
high risk for cardiovascular events. The results
brovide no evidence that the strategy of intensive
blood-pressure control reduces the rate ot a com-
posite of major cardiovascular events in such
patients.

published on March 14, 2010, at NEJM.org.




2012 -2015

Les essais réalisés avec l'aliskiren pour

le traitement de I'’hypertension du
diabétigue avec nephropathie ou pour le
traitement de I'hypertension du sujet agé
iIndiquent




Les essais therapeutiqgues de morbi-mortalité en cours de
realisation avec l'aliskiren dans le traitement de 'HTA

2008 2009 2010 2011 2012 2013 2014 2015
—

ALTITUDE : 8600 diabétiques de type 2 avec néphropathie,
aliskiren vs placebo + traitement conventionnel

APPOLO : 12500 patients agés avec PAS
entre 130 et 159 mmHg, aliskiren vs placebo




Lecture critigue des grands essalis :

de la théorie a la pratique

La baisse de la pression artérielle par des moyens
pharmacologiques est efficace pour prevenir les
complications cardiovasculaires des hypertendus.

Les familles pharmacologiques ont montré des proprietes
préventives differentes et ne sont par equivalentes.

Les resultats des essais de morbi-mortalité ne devraient
pas étre le seul critere permettant de differencier les
medicaments antihypertenseurs. ,
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