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Mr LUIGI, 46 ans

Avocat d’affaire italien (Multinationale)
Résident en Tunisie, Tres actif +++,
Obsessionnel.

Quelgques cigarettes/|

Signes neurosensoriels d’HTA

TA= 160/100. BMI=27, TT=90

Rythme a 88/mn, Réqgulier

Pas de signhes d’IC
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Mr LUIGI, 54 ans

Qui penserait a un béetabloquant en lere
Intention ? -

Si oul lequel ?
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Le Swing des Bétabloquants
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2018 ESC/ESH Guidelines for the management
of arterial hypertension

w

Initial therapy

Dual combination

Step 2

Triple combination

Step 3
Triple combination +
spirenolactone or
other drug

ACEi or ARB + CCB or diuretic
ACEi or ARB + CCB + diuretic

i

Resistant hypertension
Add spironolactone (25-50 mqg o.d.)

. or other diuretic, alpha-blocker or beta-blocker

Consider monotherapy in
low risk grade 1 hypertension

(systolic BP <1I50mmHg), or in
very old (=80 years) or frailer patients

Consider referral to a specialist centre

for further investigation

Beta-blockers

or younger women with, or planning, pregnancy

l Consider heta-blockers at any treatment step, when there is a specific |
| indication for their use, e.g. heart failure, angina, post-M|, atrial fibrillation, |

CESC/ESH 2018

Figure 4 Core drug treatment strategy for uncomplicated hypertension. The core algorithm is also appropriate for most patients with
HMOD, cerebrovascular disease, diabetes, or PAD. ACEi = angiotensin-converting enzyme inhibitor; ARB = angiotensin receptor blocker; CCB =
calcium channel blocker; HMOD = hypertension-mediated organ damage; Ml = myocardial infarction; o.d. = omni die (every day); PAD = gmmgheral

\ er‘ery disease.
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Table 4 Factors influencing cardiovascular risk in patients with hypertension

Demographic characteristics and laboratory parameters

Sex” (men >women)

Age’

Smoking (current or past history)®

Total cholesterol* and HDL-C

Uric acid

Diabetes®

Overweight or obesity

Family history of premature CVD (men aged <55 years and women aged <65 years)

Family or parental history of early-onset hypertension

Early-onset menopause

Sedentary lifestyle

Psychosocial and socioeconomic factors

Heart rate (resting values =80 beats/min)

STCCCV
Société Tunisienne
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D U d ley e Gommisploning Seaus:

Dudley Hypertension Pathway
When is it Appropriate to Use Beta-blockers in the Management of

Hypertension?

For new prescriptions — beta blockers are not a preferred initial choice but may be
considered in younger people, particularly:

e Those with an intolerance or contraindication to ACE-l / ARB

e Women of child bearing potential or in pregnancy (Labetalol)

e Patients with evidence of increased sympathetic drive

Here, D is best avoided (not absolutely contraindicated) to reduce the risk of new onset
diabetes Mellitus.

When reviewing those on existing beta blocker therapy, if:

e BP is not well controlled (=140/90mmHg) treatment should be revised according to
the algorithm.

e BP is well controlled (£140/90mmHg) long-term management should be considered
as part of the routine review, there is no absolute need to replace the beta-blocker
with an alternative agent.

<Y ®
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2 ( Utilisation des anti-hypertenseurs 2
2014 2007 — 2012 - 2014

Ordonnances des sujets traités
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Enquéte FLAHS 20174 French League Against Hypertension Survey
Analyse pour 1057 hypertendus traités
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FLAHS =l
2017

Utilisation des anti-hypertenseurs en 2017

Analyse de l'utilisation des classes pharmacologiques sur les ordonnances

600 -(37%) (23%) (35%) (30%) (27%) (5%) (3%) (2%) (<1%) (% des patients

500 - traités)
400 -
300 1 1,740,8
200 - medicaments/ordonnance
100 -
0 ,
DIU IEC SPIRO Cx IDR

C Enquéte FLAHS 2017- French League Against Hypertension Survey
\@'n’alyse pour 1334 hypertendus traités
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FLAHS P

o Utilisation des associations en 2014
Choix des associations d’antihypertenseurs chez les
sujets traités par une trithérapie pharmacologique

Trithérapie pharmacologique

B ISRA+DIU+BB

B BB+Autre

m |SRA+DIU+AC
“ Autre Trithérapie

Double blocage + Autre

Enguéte FLAHS 2012 - French League Against Hypertension Survey .
Analyse pour 1054 hypertendus traités www.comitehta .0rg
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Figure 5 : Répartition de I'HTA traitée et non contrélée selon le grade tensionnel

et I’age en 2009.

B MonoTT EMBITT = TriTT B QuadriTT

82%

24975 B6% 26%

128
0 6%50/0
19 1%3708 10 1%

DIV AA2 BB IC IEC Cx AB

Une monothérapie, est un meédicament diurétique sur 12% des
ordonnances et 65% des bithérapies comportent un diurétique.
- Une monotheérapie est un AA2 sur 33% des ordonnances et
%/ 50% des bithérapies comportent un AA2.
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Figure 6: Utilisation des traitements antihypertenseurs selon I'age en 2009.

M 18-44 ans W75 ans et +

330/0 31 0/°

Association BB AA2 IC DIU IEC Autres
fixe

Les associations fixes, les inhibiteurs calciques , les diurétiques
et les béta-bloguants sont des médicaments plus frequemment
() utilisés chez les hypertendus de plus de 75 ans. )
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prescription status of antihypertensive drugs in
Japanese patients with hypertension in 2017

(a)
80%
70% +——
60% [
50% B Overall population (N=59 867)
=
A 40% - [ Diabetes mellitus (N=14 548)
Q.
5 [ Dyslipidemia (N=34 001)
§ 30% - 1 Gout / Hyperuricemia (N=10 886)
71 Renal disease (N=5 966)
20% -
10% A
0% -
e
00
Cog.)
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CENTRAL ILLUSTRATION: [i-Blockers and Mortality After AMI Without HF

I_e Swi N g d es Analytical Cohort of AMI Hospitalizations (n = 179,810)
Prescribed B-blockers Not Prescribed B-blockers

Bétabloquants

10+
Chez I’IC 8- \lrhluln‘-ln Group)
: ’ :
Chez le coronarien | ; | £
aprés CAPRICCRN?
- 2 Eontol Groups
K

1 i

T T T T T T
0.2

T T
03 0.4 0.5 0.6 0.7 0.8 0.9 1

opensity to Receive B-blockers

!

Trimmed Propensity Score Analyses

(n=16,683)
-blocher No B-blocker
- Survival Time Survival Time
(@ 4.7 (3.4-5.9) Months 4.6 (4.0-5.2) Months 0
- STCCCV
e Dondo, T.B. et al. J Am Coll Cardiol. 2017;69(22):2710-20. sesectinione




Les B-bloguants une histoire d’une
grande famille heterogene

Nonse_lectlve Syl
Selective
Vasodilating Acebutolol Carvedilol Nebivolol
Flnoel Metoprolol
Atenolol Succinate
Propanolol Metoprolol
tartrate
l \ A2 A/ \ 28 / \ 4
1960 1970 1980 1990 2000 2010
T A AA A
Nadolol
Timolol
Labetalol Bisoprolol
Carteolol

Betaxolol



The Nobel Prize in Physiology or The Nobel Prize in Chemistry 2012
Medicine 1988

Sir James W. Black Robert J. Lefkowitz

Born: 14 June 1924, Uddingston, Scotland Born: 15 April 1943, New York, NY, USA

Died: 21 March 2010, , Affiliation at the time of the award: Howard Hughes Medical

R § . . ) Institute , Duke University Medical Center, Durham, NC, USA
Afhiliation at the time of the award: London University, ’

King's College Hospital Medical School, London, . N . . .
e O o - Prize motivation: "for studies of G-protein-coupled receptors.
United Kingdom

. _ . I ) - Prize share: 1/2
Prize motivation: “"for their discoveries of important
principles for drug treatment.”

At the beginning of the 1960s,
James Black developed the drug
propranolol, which is a beta-
blocker that has a calming effect
on the heart by blocking the
receptor for adrenaline.

Brian K. Kobilka
Born: 30 May 1955, Little Falls, MN, USA

Affiliation at the time of the award: Stanford University School
of Medicine, Stanford, CA, USA

Prize motivation: "for studies of G-protein-coupled receptors.”

Prize share: 1/2
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https://www.nobelprize.org/prizes/chemistry/2012/summary/
https://www.nobelprize.org/prizes/medicine/1988/summary/

Editorial Review

Beta blockers in hypertensi_qn:_
to use or not to use?
The North-American answer QLB"' FL o

and Calumb e Universily,
New York, USA

When | talk about beta-blockers, there is one study that | always refer to: the Dutch
TIA Trial, which was published in 1993.%) In this study, patients had had either a
stroke or a transient ischemic attack (TIA) and the authors hypothesized that beta-

blockers would prevent vascular events in these patients. Over 1,400 patients who
were already on aspirin were randomized to atenolol or placebo and followed for a

Franz H. Messerli. MD mean of 2.6 years. Blood pressure was lowered effectively with atenolol when
¥ 2 compared with placebo. However, there was absolutely no effect in terms of
Professor of Medicine outcome, ie, death or fatal or nonfatal stroke. Where there was a difference from

placebo, however, was in side effects such as hypotension, bradycardia, and
erectile dysfunction, which were almost twice as common with atenolol. This is a
Icahn School of Medicine at Mount Sinai classic study, 12 years old, but the results have never been disseminated to
practicing physicians. If practicing physicians saw this they would not want to
prescribe a drug that does not even reduce strokes better than placebo, yet
causes impotence, hypotension, dizziness, cold extremities, and other side effects.

Mount Sinai Health System

Member, Vascular Medicine section of
CARDIOLOGY TODAY Editorial Board

Medscape: Are newer beta-blockers llke carvedilol, bisoprolol, and nebivolol
different from atenolol?

Dr. Messerll: Carvedilol, bisoprolol, and nebivolol all have the potential to do better
G M than atenolol, although we do not have any outcome studies in hypertension with
?/ these newer drugs. However, their hemodynamic profile looks much more 0
attractive than looked the older ones like atenolol and metoprolol. STCCCV

Cardio-Vasculaire
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Anglo-Scandinavian

dSCcO

Cardiac Outcomes Trial

t Summary of all end points

Primary
Non-fatal Ml (incl silent) + fatal CHD —a—n
Secondary
Non-fatal Ml (exc. Silent) +fatal CHD .
Total coronary end point =
Total CV event and procedures il
All-cause mortality ——
Cardiovascular mortality ——
Fatal and non-fatal stroke ——
Fatal and non-fatal heart failure ' =
Tertiary
Silent Ml -
Unstable angina
Chronic stable angina .
Peripheral arterial disease =
Life-threatening arrhythmias -
New-onset diabetes mellitus ——
New-onset renal impairment —a—
Post hoc
Primary end point + coronary revasc procs  r—m—i
CV death + MI + stroke —l—
[ I I 1
0.50 0.70 1.00 1.45 2.00

~

Amlodipine £ perindopril better

Atenolol £ thiazide better

?he area of the blue square is proportional to the amount of statistical information

CoSAC

eeeeeeeeeeeeeeeee

Unadjusted Hazard

ratio (95% ClI)
0.90 (0.79-1.02)

0.87 (0.76-1.00)
0.87 (0.79-0.96)
0.84 (0.78-0.90)
0.89 (0.81-0.99)
0.76 (0.65-0.90)
0.77 (0.66-0.89)
0.84 (0.66-1.05)

1.27 (0.80-2.00)
0.68 (0.51-0.92)
0.98 (0.81-1.19)
0.65 (0.52-0.81)
1.07 (0.62-1.85)
0.70 (0.63-.078)
0.85 (0.75-0.97)

0.86 (0.77-0.96)
0.84 (0.76-0.92)




LIFE: Cumulative Event Rates

. . . n=9,193
Primary Composite Endpoint ’
ARR 13.0%, P=.021
= URR 14.6%, P=.009
[} 161
o 14+
o 12 4 Atenolol Tent
E 101 ““‘
- 87 2+**  Losartan
§ 0 '_““
%) 41 ‘,“‘
% 21 ‘1"
=~ O-’ - - Py . o L L ¥ v v ]
F& 06 12 18 24 30 36 42 48 54 60 66
Fatal/nonfatal Ml
¢ 167 ARR-7.3%, P=NS
L 141 URR -5.0%, P=NS
b7 12-
in e Losartan N =
= 81 ‘f"'
= 2 ,,x'*’” Atenolol
[72] ~ -
c 24 =
Q@ 0 —— 1
NS 0 6 12 18 24 30 36 42 48 54 60 66

Study Month

({Q ARR=adjusted risk reduction; URR=unadjusted risk reduction
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Fatal/Nonfatal Stroke
ARR 24.9%, P=.001
URR 25.8%, P=.0006
16+
13 Atenolol
| |
101 ““‘
)
8 - L A
6 - FOY L e Losartan
a®
4 1 “‘.
2 1 Ly
0 -
0 6 12 18 24 30 36 42 48 54 60 66
CV Mortality
169 ARR 11.4%, P=NS
1491 URR 13.3%, P=NS
12 -
101 Atenolol LN
84 it
6" e’
4 Teuet” Losartan
2" J»"’
e . ——_———1
0 6 12 18 24 30 36 42 48 54 60 66

Dah

Study Month
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End Point

Death

CV Death

Follow-up 2006 Meta-Analysis:

Atenolol vs Other Treatments

Summary OR
(95% CI)

1.10 (1.03-1.16)
P=0.003

1.13 (1.04-1.22)
P=0.005

1.05 (0.97-1.14)
P=0.19

Ml

1.26 (1.15-1.38)
P=0.0000006

Elliott WJ. JACC. 200647 (Suppl):361A.

STCCCV



Une plus grande efficacité sur la PA centrale

-e- aténolol / thiazide

140 1 . s e g s o . .
ascotf Pression perlpherlque —— amlodipine/périndopril
CO
] 133,9
133,2
%30 7 ]
= Pression centrale
&
125 - 1255
- A 1212
p < 0,0001
(AUC) =4,3 (3,3 -5,4) mm Hg
115 | | | | | | | | | | | | | |
O 05 1 15 2 25 3 35 4 45 5 55 6
years
)
cosac CAFE Investigators: Circulation 2006, 118ccev.
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ASCOT-BPLA: New-onset diabetes

Proportion
of events
(%)

Number at risk

Amlodipine-based regimen

(567 events)

Atenolol-based regimen

(799 events)

10—

RRR = 30%
HR = 0.70 (95% CI, 0.63-0.78)
P < 0.0001

Atenolol-based regimen

Amlodipine-based regimen

I I | I I I
1 2 3 = S 6

Time since randomization (years)

9639 9383 9165 8966 8726 7618

9618 9295 9014 8735 8455 7319

Dahlof B et al. Lancet. 2005;366:895-906.
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MRC trial of treatment of mild hypertension: principal
results

MEDICAL RESEARCH COUNCIL WORKING PARTY

The main aim of the trial was to determine whether drug
treatment of mild hypertension (phase V diastolic pressure 90-109
mm Hg) reduced the rates of stroke, of death due to hypertension,
and of coronary events in men and women aged 35-64 years.
Subsidiary aims were: to compare the course of blood pressure in
two groups, one taking bendrofluazide and one taking propranolol,
and to compare the incidence of suspected adverse reactions to
these two drugs. The study was single blind and based almost
entirely in general practices; 17 354 patients were recruited, and
85 572 patient years of observation have accrued. Patients were
randomly allocated at entry to take bendrofluazide or propran&lol

Q’?“/‘placebo tablets. BRITISH MEDICAL JOURNAL VOLUME 291 13 july 1985 smegey.
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MRC trial of treatment of mild hypertension: principal
results

MEDICAL RESEARCH COUNCIL WORKING PARTY

All cause mortality ~ Stroke
B Men : Women
- :
34 .
2- 1
1 1
| B SN SR SR ( Y o @ Coronary_event
0 1 2 3 4 5 0 1 2 34 5 =4 5 Men women
Years since entry to trial g L]
: g 4] .
A Bendroflugzide o -
Y - )
® Propranolol 5 1- M
2
o Placebo 5 0123085 0123123

R BRITISH MEDICAL JOURNAL VOLUME 291 13 julyd885....



Efficacy of atenolol and captopril in reducing risk of
macrovascular and microvascular complications in type 2
diabetes: UKPDS 39 (9 Years Trial +++)

Captopril
< 50 Alanolo
5 Less tight blood pressure control £02
S — Captopril s Microvascular (P = 0.30) Myocardial infarction (P = 0.35)
= e } P=043 g
= 40 Atenolol =
L = 0.1
S 30 E
20 D
£02
E Stroke (P = 0.74) Heart fallure (P = 0.66)
10 g
0 S
0 1 2 3 4 5 6 7 8 9 E;
, _ Years from randomisation £
No of patients at risk: e
0. P——
Captopril 400 327 257 124 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
Atenolol 358 314 237 112 Years from randomisation Years from randomisation
( “X BMJ 1998; 317 doi: https://doi.org/10.1136/bmj.317.7
S 7
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BLOOD PRESSURE 2000; 9 (Suppl 2): 17-20

Results of the STOP-Hypertension-2 Trial

LENNART HANSSON

From the Department of Public Health and Social Services, University of Uppsala, Sweden

6628 patients racruited

14 excluded because of age [ f—

Y

6614 patients randamly assigned treatment:

Y

2213 assigned 2205 assigned 2196 assigned
conventional treatment ACE inhibitors Ca antagonists
0 patients lost G patients lost 0 patents lost
to follow-up ) to follow-up B 10 lollow-up B
369 died — 380 died — 362 died —
221 CV cause if 228 CV cause 212CV cause |-
148 non-CV cause 154 non-CV cause 150 non-CV cause
L) 1844 alive at 1825 alive at 1834 alive at ‘D
9/ end of study end of study end of study ' o

eeeeeeeeeeee 1
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Relative risk® ACE inhibitor Conventional Therapy

{95% Cl) fol better (bb/d) better
0.5 10 2.0
Cardiovascular Mortality 1.01 (0.84-122) 0.89 .
All Myocardial Infarction 0.8C (0.72-113) 038 =
All Stroke 0.90 {0.74-1.08) 0.24 i ——
All Major CV Events 0.84 (0.82-107) 0.32 —at
Total Mortality 1.02 {0.89-1,18} 0.76 —
Incidence of Diabetes Mellitus 0.96 {0.72-1.27} 0.77 o
Incidence of Atrial Fibriliation 115 (0.94-1.41} 0.8 -
Incidence of Congestive
Heart Failure 0.83 (0.67-1.03} 0.085 -

"Adjusted for age, sex, diabeles, diastolic blood pressure and smoking

Relative risk* CaA Conventional Therapy
(95% CI} p better {bb/d) better
0.5 1.0 20
Cardiovascular Mortality 097 (0.80-117) 0.72 -
All Myocardial Infarction 198 (0.95-147) 013 -
A:: atrokecv E 088 0.73-1.06) 0.1 —_—
All Major vents 059 {0.87-112}; 085
Total Mortality 0589 {0.86-1.15) 0.90 :::
Incidence of Diabetes Mellitus 087 (0.73-1.29) 083
Incidencs of Atrial Fibeillation 104 (0.85-129) 068 -
—~ Incidence of Cangestive
C@ Heart Fadure 106 (0.87-1.31) 0.56 -
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G E M I N I . Relative to metoprolol, treatment with carvedilol

stabilized hemoglobin Alc (HbAlc), a measure of glycemic control;
improved insulin resistance; and slowed the development of
microalbuminuria

End point Metoprolol p Carvedilol p

Mean HbA1c 0.15 (0.04) <0.001 0.02 (0.04) 0.65
change with
treatment, % (SD)

Insulin sensitivity -2.0 0.48 -9.1 0.004
(%)
Progression to 10.3 6.4 0.60 0.04
microalbuminuria
(%)

(ap.)

c\o\s;x/c Bakris GL. American Heart Association Scientific Sessions 2004. Nov 7-10, 2004; stccev

Le congres des Société Tunisienne
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Effect of Bystolic™ (nebivolol) and Metoprolol
on Insulin Resistance

P=0.003
£ N
P=0.008 —
é )
= 3 - 2.79 267 2.83
s
& —
SE D
g >
g ; 15 -
£ 3
i€
E 05 -
QL
= o
Baseline Month 6 Baseline Month 6
Bystolic™ 5 mg (n=37) Metoprolol 100 mg (n=35)

Bystolic™ is not indicated for glucose control. Bystolic™ is indicated for the treatment of hypertension.

Baseline SBP/DBP was 153/92 mm Hg and 155/ mm Hg in the Bystolic™ and metoprolol groups, respectively. Following
6 months of therapy, BP was 131/73 mm Hg and 12982 mm Hg in the Bystolic™ and metoprolol groups, respectively.
HOMA=homeostasis model assessment insulin resistance.

Celik T et al. J Hypertens. 2006;24:091-506.




Bystolic™ (nebivolol): Effect on Lipid Levels

Pooled Analysis of the Three Monotherapy US Registration Trials

200 1
W Baseline  m Endpoint

1510

180 -

=
o
=
il

136.0
141.0

120.4
1194
1258
1243
1208
119.7
1238
1225

32 28 3y BE
Placebo 5 mg 10 mg 20 mg Placebo 5mg 10 mg 20 mg Placebo 5mg 10 mg 20 mg
LDL {mean) HDL {mean) Triglycerides (median)

These laboratory parameters are among the 51 standard laboratory values that were collected from patients with mild to moderate
hypertension in three U.S. phase [ll, 3-month, placebo-controlled studies of Bystolic™ monotherapy.
Bystolic™ is not indicated for cholesterol lowering. Bystolic™ is indicated for the treatment of hypertension

1. Registration trials. Data on file, Forest Laboratories, Inc. New York, NY.
2. Bystolic™ (nebivolol) package insert. New York, NY: Forest Laboratories, Inc; 2007.
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*P<0.05. tEquivalent to metoprolol 100 mg.
llEF=International Index of Erectile Function.
Brixius K et al. Clin Exper Pharmacother. 2007:34:327-331.
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Table 2. Studies comparing persistence rates of different antihypertensive drugs 20, 29, 30]

Sstudy N Outcome (persistence)  AT-ll blockers ACE-inhibitors  Calclum antagonists | Beta-blockers | Diuretics

Jones, 1995 10222  6-month persistence ne 45% 41% 49% 41%

Blooms, 1998 21,723 1-year persistence 64% 58% 50% 43% 38%

Caro, 1999 22918 4.5-year persistence ne 53% 47% 4%% 40%

Morgan, 2004 82,824 1-year persistence 56% 56% 52% 54% 49%

Perreault, 2005 21,011 3-year persistence 5%% 58% 58% 57% 48%

Polluzzi, 2005 6,043 3-year persistence 52% 43% 3%% 47% 23%

Simons, 2008 48,690  33-month persistence 84% 84% 12% ne ne

ne — not evaluated
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Differential Effects of Nebivolol and Metoprolol on Central

Aortic Pressure and Left Ventricular Wall Thickness
Central systolic BP (mm Hg)

- Systolic BP (mm Hg) 135

e 130

140 125 _-e
== = —u

135+ 120 -

R 115

125-

100

S 0 2 4 12 24 40 52
Time (weeks)

Time (weeks)

Figure 2. Mean reduction in central systolic and diastolic blood
dpressures measured at baseline and at weeks 24 and 52. Only
the nebivolol group displays significantly reduced central systol-
ic (P=-0.001) and diastolic blood pressures (P=0.01) aftac 52

Figure 1. Mean reduction in brachial systolic and diastolic bloo
pressures measured during the study period. Both treatment
groups display significantly reduced brachial systolic and dia-
'(j \blood pressures (P<0.001) during 52 weeks of treatment, weeks of treatment compared with baseline values

99 /1t difference between the treatment arms. W indicates . . p‘ :

cosac)lol; -@-, metoprolol; S, screening period; BP, blood nebivolol; -@-, metoproliol; BP, blood pressure. sTcocV

5 Hypertension 2011;57:1122-112 &aiso
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19 March 2015

Digital capillaroscopy as important tool for early
diagnostics of arterial hypertension :
Yu. I Gurfinkel: ML Sasonko: A V. Priezzhev Hy pertensnon

Author Affiations + A Disease of the Microcirculation?

Francois Feihl, Lucas Liaudet, Bernard Waeber, Bernard L. Levy

nal Biophysics; 944804 (2015),

Hypertension @

, : 183 Increased Skin Capillary Density
Hypertension: A Discase of the Microcirculation? & i : .
Pritots tolb, Lows Linadt, Booan) Waeher Sad Bacaaid 1. Levy in Treated Essential Hypertensive Patients

Effects of Antihypertensive Drugs on Capillary Rarefaction in
Spontaneously Hypertensive Rats: Intravital Microscopy and  1aythem Debbabi, Laurent Uzan,
Hlstologlc Analysls lean Jacques Mourad, Michel Safar, Bernard 1. Levy, and Eduardo Tibirica

Sabino. Bruno MSe", Lessa, Marcos A MD, PhD™; Nascimento, Alessandro R MSc” Rodngues. Canos AB MSc!
Henriques, Maria das Gragas PnO!. Garzeni, Luciana R PhD", Levy, Bernard | MD, PnD?. Tibingd, Eduardo MD, PhD"

Journal of Cardiovascular Pharmacology. Apel 2008 - Volums 51 - Issus 4 - p 402409
dol 10.1057/FJC 0bD1323181673bcS
Original Article




CV risk factors

'

Inflammation

NO-synthase # 4
< | Oxidativ.e stress
v v
Nebivolol NO «—- Ly

1IN N

Endothelial dysfunction

1

Cardiovascular events

Nebivolol



Nobel Prize in Medicine 1998

RobertF Furchgott Louis J lgnarro Murad Ferid

Prize motivation: ""for their discoveries
concerning NITRIC OXIDE as a
signalling molecule in the
cardiovascular system"
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~
ALLHA'D Hypertension Trial

42,418 hlg,h_rISk i __190% previously treated
hypertensive patients 10% untreated
STEP 1 AGENTS
Amlodipine Lisinopril
2.5-10 mg 10-40 mg
| |
N=9,048 N=9,054
STEP 2 AND 3 AGENTS (5 years)
Atenolol Clonidine Reserpine Hydralazine
y=v. 28.0% 10.6% 4.3% 10.9%
(17
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ALLHAT

Cumulative Event Rates for Stroke by
ALLHAT Treatment Group

1 -
RR (95% CI) p value
A/C 0.93 (0.81-1.06) 0.28
08 = ILc | 1.15(1.02-1.30) | 0.02
&)
T
X 06 - -
Q Chlorthalidone
£ Amlodipine
(3 .............. LISInOprII
= .04 -
<
>
=
>
O
02 —
O —
| | | | | | | |
0 1 2 3 4 5 6 7
Years to Stroke
Number at risk:
Chlor 15,255 14,515 13,934 13,309 11,570 6,385 3,217 567
Lisin 9,054 8,543 8,172 7,784 6,765 3,891 1,828 949



Cumulative Stroke Rate

Cumulative Event Rates for Stroke by
ALLHAT Race and Treatment Group

0.10" Blacks 0.10" Non-Blacks
m——Lisinopril
0.051 .
0057 e Lisinopril

0.00 l ¥ ¥ ¥ ¥ ¥ . 0.00 T T T ¥ ¥ - N

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

Years to Stroke Years to Stroke
RR (95%CI) P value RR (95%Cl) P value

L/A 1.51 (1.22-1.86) <0.001 L/A | 1.07 (0.89-1.28) 0.47




Gérard Lucotte

Stroke Interaction by Gender
and Race

Fve
etait noire

Lisinopril versus Amlodipine

Blacks Non-Blacks
\WEES Females \WEES [Females]
6 Yr Event
Rate per 9.2vs 6.7 7.0vs 4.9 5.2Vvs 5.9 5.3Vvs 3.7
100 Pts
A [+37%] [+45%] -11 % [+46%]

+ favors amlodipine

- favors lisinopril P=0.02 for interaction of
gender within non-blacks



Proportion with event

Stroke Risk Reduction in PROGRESS

0.20 7

0.15 71

0.10 1

0.05 1

0.00

All participants

28% risk reduction

95% CI 17 - 38%
P<0.0002 .- \

o
S
"
.

Placebo

L4
llllll

—— Active: perindopril ..

’$
**
.
*

.
o,
G

X3
“

-
“
*
“
*

.
.
N

BP difference
9/4 mm Hg

1 2 3 4 (Years)

PROGRESS Collaborative Group. Lancet 2001;358:1033-41



Number of events/ total participants Favours Favours Risk Reduction
active placebo active placebo (95%Cl)

Effects in all participants

Total major coronary events 115/3051 154/3054 —e—— 26% (6 to 42%)
Effects in subgroups

Combination therapy 67/1770 102/1774 — 35% (12 to 52%)
—Single drug therapy 48/1281 52/1280 o 7% (-37 t0 38%)  —

Hypertensive 62/1464 81/1452 O 20% (-12 to 43%)

Not hypertensive 53/1587 73/1602 = 27% (-4 to 49%)

CHD at baseline 40/493 53/490 d 24% (-15 to 50%)

No CHD at baseline 75/2558 101/2564 B B 26% (0 to 45%)

< )

(\3/# T 1 L] i ]
CoSAC 0.5 1.0 SS";STCCV

Hazard Ratio




Telmisartan to Prevent Recurrent Stroke and
Cardiovascular Events (PRoOFESS Study)

0.14-

% i Placebo
E acebo ;!

2 & Lo, p=0.23
§ . J
£ 0.10- I
é 5 LZm—" Telmisartan
— e et
5 0087 o
g : e
=) 06 "_.;;f-”
2 002 e
£ i
o
g 0047 /
e = ’,’1
® y P
2 002 ~
=] 0
O i /

0.00 | | | | | | | | | | | | | | |

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Years since Randomization
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Verdecchia P et al. Hypertension. 2005;46:386-392%A),
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Pflugers Arch_ 2014 April  466(4): 757-765. doi1:10.1007/s00424-014-1454-x.

T-type Calcium Channel Blockers as Neuroprotective Agents

Benjamin J. Kopecky, Rugiang Liang. and Jianxin Bao’
Department of Otolaryngology. Center for Aging, Washington University School of Medicine, St
Louis. MO 63110

Clinically Used Drugs with Possible Neuroprotective Effects

Drug Pathways Inhibited AW (g/mole) Clinical Dose/mM IC50 (mM)-T channel | Neuroprotective?
Anti-Epileptics

Ethesuximide T-Type (CaV3.1, CaV3i2) Na 141.17 250-730mg PO BID/3.5-10 0.3-10 T
Trimethadione T-Type (CaV32) 143.14 300-600mg TID-QID/6-16.7 7 T
Zonizamide T-Type; Osdative; Carbonic Anhydrase Inhibitor 21223 400-800mg qD/1.89-2.83 0.03-0.5 Y
Anti-Hypertensives/ Angina

Aﬂﬂodipine* T-Type (CaV3.2=CaV3.1 or CaV3i3)and L-Type; MNa; K 408.38 5-10mg gD/0.12-0.24 0.031 T
Aranidipine g T-Type and L-Type 38837 5-20mg ¢D/0.012-0.051 0.03-0.04 ?
Aze]njdipjng CT | T-Type and L-Type 582.65 8-16mg gD/0.014-0.028 0.04-0.07 Y
Bamjdipjm?k STO | T-Type and L-Type 528 10-15mg gD/0.019-0.028 0.005-0.02 ?
Benidipine $LTCrC]' T-Type and L-Type 542.02 2-4mg gD/0.0037-0.0074 0.003-0.2 ?
Eferudipine T T-Type and L-Type 631.66 40mg oD/0.63 0.0029 ?
Mibefradil*0 T-Type and L-Type; Na; K 568.55 400mg qD/0.70 0.00017-0.00029 Y
Nicardipine T-Type and L-Type 51599 20mg TID-120mg gD/0.11-0.23 0.0028 Y
Nimodipine T-Type and L-Type 418.44 Slmg g4h/'0.86 0.0056 Y
Other .

Lomerizine T T-Type and L-Type 54146 5-20mg gD/0.0009-0.0036 000000046 Y
Pitnozide T-Type; Dopamine 461.55 2-10mg BID/0.0089-0.043 0.000035-0.000054 Y

"Not currently FDA approved; J= Japan, C= China_ I=India, 5= Spain, O= Other; MW = Molecular Weight




Franz H. Messerli, MD
Professor of Medicine

Mount Sinai Health System
lcahn School of Medicine at Mount Sinai

Member, Vascular Medicine section of
CARDIOLOGY TODAY Editorial Board

Journal of the American College of Cardiology

Volume 71, Issue 13, April 2018
DOI: 10.1016/j.jacc.2018.01.058

Angiotensin-Converting Enzyme Inhibitors in Hypertension

To Use or Not to Use?
Franz H. Messerli, Sripal Bangalore, Chirag Bavishi and Stefano F. Rimoldi
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2018 ESC/ESH Guidelines for the management
of arterial hypertension '0 | (s e | T

Dual combination dapxtons 8P <1S0menig), of bt
—_— or CCB + diuretic or beta-blocker i £aB0 yearsy ot fraler
or beta-blocker + diuretic
y initial th =5 Consider monotherapy in . y
nitial therapy " low risk grade 1 hypertension
w ACEi or ARB + CCB or diuretic 1 (systolic BP <150mmHg), or in ’
3 / very old (=80 years) or frailer patients
l \ [ consider initiating therapy
. £ I _St?D_Z B when systolic 8P Is
’ Step 2 A f - Triple combination of above 130 menHg in these very
» ‘ ACEi or ARB + CCB + diuretic 0 | Triple combination high risk patients with
% » 1 established CVD
! o !
Step 3 ™ Step 3 ' .
Triple combination + Res‘.Stant hypertension || eosiaer rererration specialist centre | Tripke combination + Res t hys =0 lon Coesizer reterval 4 2 speciaist covtre E
spironolactone or Add spironolactone (25-50 mg o.d.) for further investigation sgéronolactone of Add spironolactona (25-50 mq 0.4) fior furthoet rventigation -
other drug |_or other diuretic, alpha-blocker or beta-blocker | other drug of other giuratic, alpha-Biocker or betarblocker { a
L j ' g
Beta-blockers s 7
Consider beta-blockers at any treatment step, when there is a specific &
indication for their use, e.g. heart failure, angina, post-MI, atrial fibrillation, é
or younger women with, or planning, pregnancy S Figure 5 Drug treatment strategy for hypertension and coronary artery disease. ACE = angotensinconverting enzyme inhibstor,
s ARB = gngraanen recanter bk B2 = hlaod nesen e TR = calebom channal Hackar CUN = cardicoe o dansio a4 = ceenl g (every day)
Figure 4 Core drug strategy for pli d hyper ion. The core algorithm is also appropriate for most patients with | ina|;| therapy ACET or ARB* # diuretic* (or loop diuretic) +
HMOD, cerebrovascular disease, diabetes, or PAD. ACEi = angiotensin-converting enzyme inhibitor; ARB = angiotensin receptor blocker; CCB = | ’ beta-blocker
calcium channel blocker; HMOD = hypertension-mediated organ damage; M| = myocardial infarction; o.d. = omni die (every day); PAD = peripheral
artery disease. v
| ACEl or ARB" + diuretic* (or loop diuretic) +
Step 2
S —~— —Sc ACEl or ARB + CCB Beta-biockers L | beta-blocker + MRA' |2
Initial therapy Consider beta-blockers at sy | %
J dlurotlc)‘ specific indication for their use. | When antiwperteraive thecapy & not regaired in HFEF, tmeatment should d¢ precribed acoondieg to e ESC Heart Fatlure Guidefines'™
o5 heart faliure. snqine, '
| post-l, atrial fiteillation, or
v yousGer wornen with, o
= - plarning, pregnancy Flgurs 7 Orug treatment strategy for bypersension and hear fafurs with sjection fraction. Do oot wm ron-dbydrop
“ Step 2 } ACEl or ARB + CCB + diuretic (or _ — CORE fei Wersoud or Sl ACE = SUSIETSs-Covermg miavme Vitmon ARB * srusatonh 1oiestor blocsee: CTIR = CHown chawset
Tripie comisination s e
L e loop diuretic)* ACormider an W@utren r«:vmmmmtﬂn hibeor aTitesd of ACE o ARD o er £5C Hiqars Fire Godokner ™
Dvaratic rifies 35 thidehiaride b o7 oedurna
l it fuahtsebantra Y Sherccne) ACE| or ARB + bota-blocker
| Dwal combination | or non-DHP CCB",
[ Step 3 ( ' : of beta-hiocker + CCB
i ’ Triphe combination + Resistant hypertension
, | enatictior o Ad 1piO0BOCION (25-50 Mg 0.8) l
| or othor dlunetic, alpha-biockar or beta-biocher
\: other drug | £ T | ACEIl or ARB + beta-blocker
—— ——— —— ———— ————— e — —— — ——— - “‘ +
A reduction In €GFR and rise in serum crestinice is expected in petients with CKD'whe receive B9 lowering therapy, espedially in these | 5 | v comtination | OHP ?:H.;‘CICU;E:IIMI
| treated with an ACEi or ARB but a rise in serum creatinine of »30% shoud prompt evaleation of the patieet for possite renovasculer disease. | | or buta-blocher -
he Ak cral omticoan atisn when indiated acconding to the CHACSHUASE score, urbess cortraingicated. 113
‘Reutine condination of beta-tlockers with nerr Gbytropyridiee CCBs g, verapamid or s nott due to 2 potential E
' X _ marked reduction b heart rals. 3
Figure & Drug treatment strategy for hypertension and chronic kidney disease, ACE = angotensr-cornvering erayme nhistor e — vl £

ARE » angotensin receptor blodker; BP » blood pressure; CCB » aloum dhandel blocker; CKD = chroniz Mdney disease, eGER » estimated
Pomeruber firaton rate M = myocurdial Inlirction; a4 = oored die {every day).
KD i dufied s i 0GFR <60 ml/min/1.72 m’ with or without proteinuri

Tigure § Drug treatment strategy for hypertension and atrish fibelation, ACE = wgotomn conertog erepme rodito

" *Use ioop durstics when oGFR & <30 mU/mind1.72 m’, because thizzide'thazide like duretics are much less effectivelinefective when forfatiny ARD = angetendn Tecepir blocken COB = raicken channel blocker. CHALDS VAS = OMADS VALK = C
. ¢GFR is reduced to this level, Hypartenuca, Age 75 {Doutlec), Dubetes, Stroke (Deuted) ~ Vmeider dasam, Age 6514 and Sex categery (Frrmale | OHP =
“Cavtion: risk of hyperkalaamin with spironolactone, espacially when eGFR is <€5 mlimiv't 72 i or baseline K* 245 mmal/L "Nen-DHP CCB inan-DHP CCB, a.g, varapend ur dliazen) sTCCCV
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Systolic blood pressure (SBP) reduction
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The Relationship of Body Mass Index to All-Cause Mortality
at 8 Years of Follow-Up in ALLHAT
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Main Factors Contributing to Heterogeneity
Within the B-blocker Class

B4/B, Vasodilation
Selectivity Properties

Y ¢
B-blocker
class

y

Efficacy

Side effects ‘ “

Metabolic
profile




Odds ratio of stroke
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