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Betablockers across the cardiovascular continuum
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Case example

Male, 44 years of age, stressfull live and job

Complains of palpitations and angina
— CAD ruled out by CT

First diagnosis of hypertension
Office BP 155/110 mmHg
Heart rate 92 bpm
Obstructive sleep apnea
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Case example

Which treatment would you initiate?
A) Calcium antagonist

B) Beta blocker

C) Angiotensin receptor blocker

D) ACE-inhibitor

E) Diuretic
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Mechanism of action of of antihypertensive drugs

BB Diuretics ARBs ACEi CccB
| GPRIP ¢ ¢ |&
WV heart rate by A\ excretion of Inhibits WV renin angiotensin Blocks influx of calcium

Mechanism/s

blocking B, receptors
and reducing cardiac
output

W renin release and
sympathetic activity

sodium and
water

vasoconstriction,
body fluid retention
and sympatho-
mimetic action

system and
reduces blood
pressure by
suppressing
tissue angiotensin

into vascular smooth
muscle cells & reduces
peripheral vascular
resistance thereby
decreases blood
pressure

BB:

Beta blockers; ARB: Angiotensin Receptor Blockers; ACEi: Angiotensin Converting Enzyme Inhibitors; CCB: Calcium Channel Blockers

Ogihara T, Hypertens Res. 2009




High heart rate associates with
mortality in hypertension

ABPM recordings of 56,901 patients with complete 3,373,421 HR readings

(a) Office (c) Day (d) Night
All-cause death All-cause death All-cause death
linear trend p<0.0001 ; quadratic trend p=0.1147 linear trend p<0.0001 ; quadratic trend p=0.0003 linear trend p<0.0001 ; quadratic trend p=0.0002
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Béhm M, Mahfoud F, J Hypertens 2020



Direct continuous relationship between HR and
increased sympathetic activity

Correlation between clinic and 24-hour heart rate and muscle sympathetic nerve traffic
193 untreated mild to moderate patients with hypertension (149 males and 44 females),
age 33-62 years
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Grassi G, Hypertension 2020



Risk reduction from
5 mmHg and 10 mmHg drop in OSBP

Relative Risk Reduction (%) in Two Large Meta-Analyses

Major CVD Stroke Heart Failure IHD CV Death
I -5%

-7%
-10%

-13%

-13%
-17%

-20%

B -5 mmHg (N=348,854)!
0,
"27% -28%
B -10 mmHg (N=613,815)2

Ettehad D, Lancet 2016
Rahimi K, Lancet 2021



Head to head comparison of
antihypertensive agents
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Head to head comparison of
antihypertensive agents

50 RCTs for 58 drug comparisons published between 1966 and August 2014
247,006 patients (1,029,768 patient-years)

Events Ditference
Trials (n/patients) SBP/DBP RR RR p
Outcome (n) Beta-Blockers Controls (mmHg) (95% CI) (95% CI) (Heterogen)

(e) Beta-Blockers vs All Other Drug Classes

nke A()3R QhR/4144 () 80/0 29 4

CHD 1568/40381 1558/41445 0.80/0.29 1.01 (0.93-1.11)
HF 539/30259 521/31387 0.82/0.33 1.05 (0.93-1.18)
Stroke + CHD 2663/40381 2520/41445 0.80/0.29 1.06 (0.98-1.16)

Stroke + CHD + HF 3076/35764  2886/36765 1.23/0.42 1.09 (0.99-1.19)
CV Death 1322/39608 121330717 0.85/0.27 1.08 (0.95-1.24)
All-cause Death 2775/40750  2653/41974 0.79/0.27 1.06 (0.99-1.13)

0.5 1.0 2.0
Beta-Blockers better Controls better

Thomopoulos C, J Hypertens 2015



Head to head comparison of
antihypertensive agents

50 RCTs for 58 drug comparisons published between 1966 and August 2014
247,006 patients (1,029,768 patient-years)

Events Difference
Trials (n/patients) SBP/DBP RR RR P
QOutcome (n) Beta-Blockers Controls (mmHg) (95% CI) (95% CI) (Heterogen)

(e) Beta-Blockers vs All Other Drug Classes

Stroke 13 1171/40381 958/41445 0.80/0.29 1.23 (1.07-1.42)

HF 7 539/30259 521/31387 0.82/0.33 1.05 (0.93-1.18) T 0.58
Stroke + CHD 13 2663/40381 2520/41445 0.80/0.29 1.06 (0.98-1.16) ™ 0.06
Stroke + CHD+HF 9 3076/35764 2886/36765 1.23/0.42 1.09 (0.99-1.19) —o— 001
CV Death 12 1322/39608 1213/39717 0.85/0.27 1.08 (0.95-1.24) T 0.03
All-cause Death 15 2775/40750 2653/41974 0.79/0.27 1.06 (0.99-1.13) a 0.32
0.5 1.0 2.0
Beta-Blockers better Controls better

Thomopoulos C, J Hypertens 2015



Most recent meta-analysis on
beta-blockers in hypertension

67 BP-lowering trials;
68,478 patients; mean follow-up 2.5 years; baseline SBP/ DBP, 136/82 mmHg;

Beta-blockers vs. placebo were associated with a lower incidence of
* major cardiovascular events (RR 0.85; 95% CI 0.78-0.92)
 all-cause death (RR 0.81; 95% CI 0.75— 0.86)

BP decrease with beta-blockers of 10.5/7.0 mmHg:
* reduction of major cardiovascular events by 22% (95% Cl, 6-34)

Thomopoulos C, J Hypertens 2020



More effective 24-hour BP control with
bisoprolol vs atenolol after once-daily dosing

RCT (bisoprolol 10 mg o.d., vs. atenolol 50 mg o.d.);
659 patients with mild-to-moderate hypertension (21-84 years);
ABPM after 8 weeks

Mean change in systolic BP (mmHg) Mean change in diastolic BP (mmHg)
0 Atenolol 0 Atenolol
@ Bisoprolol @ Bisoprolol
5 Night time 5 Night time
*%
" i " w_/—‘*-'—\—'
-15 -15
*p<0.05 **p<0.01
-20 -20
10 AM 4 PM 10 PM 4 AM 10 AM 10 AM 4 PM 10 PM 4 AM 10 AM
Dose time: 10 AM Dose time: 10 AM

Neutel IM, Am J Med 1993



@ E S C European Heart Journal (2018) 00, 1-98 ESCIESH GUIDELINES

European Society doi:10.1093/eurheartjfehy339
of Cardiology

2018 ESC/ESH Guidelines for the management
of arterial hypertension

The Task Force for the management of arterial hypertension of the
European Society of Cardiology (ESC) and the European Society of
Hypertension (ESH)

Authors/Task Force Members: Bryan Williams* (ESC Chairperson) (UK),
Giuseppe Mancia* (ESH Chairperson) (Italy), Wilko Spiering (The Netherlands),
Enrico Agabiti Rosei (Italy), Michel Azizi (France), Michel Burnier (Switzerland),
Denis L. Clement (Belgium), Antonio Coca (Spain), Giovanni de Simone (Italy),
Anna Dominiczak (UK), Thomas Kahan (Sweden), Felix Mahfoud (Germany),
Josep Redon (Spain), Luis Ruilope (Spain), Alberto Zanchetti® (Italy), Mary Kerins
(Ireland), Sverre E. Kjeldsen (Norway), Reinhold Kreutz (Germany),

Stephane Laurent (France), Gregory Y. H. Lip (UK), Richard McManus (UK),
Krzysztof Narkiewicz (Poland), Frank Ruschitzka (Switzerland),

Roland E. Schmieder (Germany), Evgeny Shlyakhto (Russia), Costas Tsioufis
(Greece), Victor Aboyans (France), lleana Desormais (France)



Choice of antihypertensive drugs

* The 2018 ESC/ESH guidelines state, that the following drug
classes are all suitable for initiation and maintenance of
antihypertensive treatment either as monotherapy or in
combination with each other (IA)

— Diuretics (thiazides/chlorthalidone/indapamide)
— Calcium antagonists

— ACE-inhibitors

— Angiotensin receptor blockers

— Beta-blockers

Mancia G, J Hypertens 2023



2018 ESC/ESH Guidelines on Hypertension

1Pill

@y

Initial th / \ Consider monotherapy in

nitia era s . . low risk grade 1 hypertension

e ot \ ACEi or ARB + CCB or diuretic yotolcBp 150mmtiar orin
very old (=80 years) or frailer patients

l

Step 2

Triple combination

‘ ACEi or ARB + CCB + diuretic

| |

Step 3 . :
Triple mm[,’ination " Resistant hypertension

spironolactone or Add spironolactone (25-50 mg o.d.)
other drug \or other diuretic, alpha-blocker or beta-blocker“/

Consider referral to a specialist centre
for further investigation

Beta-blockers
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,
or younger women with, or planning, pregnancy




New European Guidelines on Hypertension 2023

2023 ESH Guidelines for the management of
arterial hypertension
The Task Force for the management of arterial hypertension

of the European Society of Hypertension
Endorsed by the European Renal Association (ERA)

and the International Society of Hypertension (ISH)

Authors/Task Force Members:, Giuseppe Mancia(Chairperson)®*, Reinhold Kreutz(Co-Chair)®*,
Mattias Brunstrom¢, Michel Burnierd, Guido Grassi®, Andrzej Januszewicz’, Maria Lorenza Muiesan?,
Konstantinos Tsioufis", Enrico Agabiti-Rosei', Engi Abd Elhady Algharably®, Michel Azizi,
Athanase Benetos', Claudio Borghi™, Jana Brguljan Hitij", Renata Cifkova®P, Antonio Coca%,
Veronique Cornelissen”, Kennedy Cruickshank®, Pedro G. Cunha", A.H. Jan Danser",
Rosa Maria de Pinho", Christian Delles™, Anna F. Dominiczak¥, Maria Dorobantu?,
Michalis Doumas®?, Maria S. Fernandez-Alfonso®® <, Jean-Michel Halimi?®-**, Zoltan Jarai99,
Bojan Jelakovic™", Jens Jordan'"J, Tatiana Kuznetsova®, Stephane Laurent", Dragan Lovic™™,
Empar Lurbe™°°-PP, Felix Mahfoud %", Athanasios Manolis**, Marius Miglinas™"", Krzystof
Narkiewicz"", Teemu Niiranen"""*, Paolo Palatini*?, Gianfranco Parati?*33?, Atul Pathak""®,
Alexandre Persu, Jorge Polonia??d, Josep Redon®°-¢=*ff, pantelis Sarafidis?99,
Roland Schmieder"™", Bart Sproncki’, Stella Staboulil, George Stergiou***, Stefano Taddei",
Costas Thomopoulos™™™, Maciej Tomaszewski""™°°°, Philippe Van de BornePPP, Christoph
Wanner?99, Thomas Weber™, Bryan Williams**5, Zhen-Yu Zhang™, and Sverre E. Kjeldsen"""



Choice of antihypertensive drugs

 The 2023 ESH guidelines state, that the following drug classes
are all suitable for initiation and maintenance of
antihypertensive treatment either as monotherapy or in
combination with each other (IA)

— Diuretics (thiazides/chlorthalidone/indapamide)
— Calcium antagonists

— ACE-inhibitors

— Angiotensin receptor blockers

— Beta-blockers

Mancia G, J Hypertens 2023



Choice of antihypertensive drugs

ACEi or ARB

CccB®

rm.Diuretic

(&
BB Mancia G, J Hypertens 2023



New European Guidelines on Hypertension 2023

. . 2 Start with Monotherapy only in selected patients:
Prefer SPCs Start with Dual Combination e Low risk hypertension and BP <150/95 mmHg
at any step Therapy in most patients e or high-normal BP and very high CV risk
e or frail patients and/or advanced age
Step 1 ACEi or ARB + CCB or i/ Diuretic?

Dual combination Increase to full-dose if well tolerated BB b

— up to ~ 60% controlled Can be used

as monotherapy

or at any step
Step 2 ACEi or ARB + CCB + /7, Diuretic of combination

Triple combination Q Increase to full-dose if well tolerated thera Py
— up to ~ 90% controlled ¢

Mancia G, J Hypertens 2023



New European Guidelines on Hypertension 2023

Step 1 Heart rate >80 bpm
Dual combination ACEI or ARB + BBa

Increase to full-dose if well tolerated

ACEi or ARB + BB®

Increase to full-dose if well tolerated

Step 2
Triple (Quadruple)
combination
ACEi or ARB + BB?
+ DHP-CCB + /7 Diuretic
Increase to full-dose if well tolerated
Step 3
Add further drugs

Mancia G, J Hypertens 2023



Conditions favoring beta blocker therapy:
2023 ESH Guidelines

Selected other conditions in which therapy with BBs can be favourable

Hypertension with elevated resting heart rate >80 bpm

Perioperative hypertension

Major noncardiac surgery

Excessive pressor response to exercise and stress
Hyperkinetic heart syndrome

Postural orthostatic tachycardia syndrome
Orthostatic hypertension

OSA

Peripheral arterial disease with claudication
CoPD

Portal hypertension, cirrhosis-related esophageal varices and recurrent variceal bleeding
Glaucoma

Thyrotoxicosis, hyperthyroidism
Hyperparathyroidism in uremia

Migraine headache

Essential tremor

Performance anxiety and anxiety disorders
Psychiatric disorders (posttraumatic stress)

Mancia G, J Hypertens 2023



Contraindications or precautions to
clinical use of b-blockers

Contraindications or precautions to
clinical use of B-blockers

2023 ESH
Severe asthma
Any high-grade sinoatrial or
atrioventricular block
Bradycardia (e.g. heart rate
<60 bpm)
Use with caution in any asthma,
glucose intolerance, athletes or
very physically active patients

2017 USA
Use a cardioselective agent for
patients at risk of bronchospasm
Avoid B-blockers with ISA in
ischaemic heart disease or HFrEF
Bradycardia
Risk of dysglycaemia with
“traditional” B-blockers

2018-2019 China
Grade 2-3 AV block
Asthma
Caution in COPD, PVD,
dysglycaemia, athletes
Avoid high doses of B-blocker in
patients with non-ST-
elevation ACS

Mahfoud F, Curr Med Res Opin 2024



Differences across beta-blockers

B, receptor antagonist selectivity?

Intrinsic sympathomimetic
activity?

Yes
No Bisoprolol
Metoprolol
Atenolol
Esmolol
Yes Xamoterol
Acebutolol®
Celiprolol®®
Nebivolol®

No
Propranolol
Sotalol
Timolol
Carvedilol®
Pindolol®
Oxprenolol
Labetolol®
Bucindolol®

Taddei S, Curr Med Res Opin 2024



New-onset diabetes

Risk of new-onset diabetes during
treatment with a b-blocker

Cumulative, %
1007 ..Z"* None W
-1 Non-selective
go— =¥ R1-Selective

65,686 hypertensive
patients without DM
from 2004 to 2014;

Endpoint: fasting blood
glucose >126 mg/dL or

60— HbAlc 6.5%

0 365 730 1095 1460 1825
40— HR (95 % C.I) P-value Mean follow-up: 30.9 =
R-blockers 1.268 (0.929-1.731)  0.133 23.1 months
Non-selective  1.438 (1.028-2.013) 0.034
20~ R1-Selective 0.966 (0.613-1.522) 0.883

0- _-—._ﬂ::

T T T T T T
0 12 24 36 438 60

Months

Mahfoud F, Curr Med Res Opin 2024



Beta-blockers and erectile dysfunction

114 patients (age 57 8 4.7 years) without ED but with newly
diagnosed arterial hypertension

100 mg metoprolol/d

Group 1: patients were fully informed (they knew that the drug was
metoprolol and that it might induce ED)

Group 2: patients were partially informed (they knew that the drug
was metoprolol, but were not informed that it might induce ED).

Group 3: patients were not informed either about the drug used or
about the possible occurrence of ED.

Cocco G, Cardiology 2009



Beta-blockers and erectile dysfunction

Group 1 (n = 38) Group 2 (n = 38) Group 3 (n = 38)

before therapy after therapy*  before therapy after therapy*  before therapy after therapy*

SBP, mm Hg 156*5.8 149+ 4.9 157*5.9 149+ 4.8 157%5.8 149+ 4.8
DBP, mm Hg 97x3.5 89x43 97x4.1 88X 4.3 97%4.0 88x4.3
HR, beats/min 75*5.4 63*4.6 75*5.4 63*4.6 75%5.6 62+4.8

Cocco G, Cardiology 2009



Beta-blockers and erectile dysfunction
Incidence of ED after 60 days

14%
P<0.001

12%

10%

Group 1: fully informed
Group 2: partially informed
Group 3: not informed

Group 1 Group 2 Group 3

8%

6%

4%

2%

0%

Cocco G, Cardiology 2009



Beta-blocker and calcium channel blocker
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Mean BP (mmHg)

Long-term improvement in BP control

10,532 patients (average age 59 years; 48% female)
Switched from monotherapy to FDC

B sep
| osp

A SBP -16.4 mmHg

ADBP —8.8 mmHg

At study start
(free-drug combination)

After 6 months
on fixed-dose combination

Hostalek U, Cardiol Ther 2015



Patient profiles

Hypertensive patient with compelling indications
(angina, post Ml, AF)

Hypertensive patient with sympathetic overactivity

(young and middle aged)

Hypertensive patient with metabolic disturbances
(Diabetes, dyslipidemia, metabolic syndrome, obesity, insulin resistance)

Hypertensive patient with CKD up to stage 3
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