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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



Case example

Heart rate: 94 bpm



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 CCB

Target organ(s)

Mechanism/s

 heart rate by 
blocking β1 receptors 
and reducing cardiac 
output

 renin release and 
sympathetic activity

 excretion of 
sodium and 

water

Inhibits 
vasoconstriction, 

body fluid retention 
and sympatho-
mimetic action

 renin angiotensin 
system and 

reduces blood 
pressure by 
suppressing  

tissue angiotensin

Blocks influx of calcium 
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

Böhm 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

Grassi G, Hypertension 2020



Risk reduction from 
5 mmHg and 10 mmHg drop in OSBP
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50 RCTs for 58 drug comparisons published
between 1966 and August 2014

247,006 patients (1,029,768 patient-years)

Thomopoulos C, J Hypertens 2015

Head to head comparison of
antihypertensive agents



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)

Thomopoulos C, J Hypertens 2015



Head to head comparison of
antihypertensive agents

Thomopoulos C, J Hypertens 2015

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



Most recent meta-analysis on
beta-blockers in hypertension

Thomopoulos C, J Hypertens 2020

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% CI, 6-34)



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

Neutel JM, Am J Med 1993





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



New European Guidelines on Hypertension 2023
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• The 2023 ESH guidelines state, that the following drug classes 
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Conditions favoring beta blocker therapy:
2023 ESH Guidelines

Mancia G, J Hypertens 2023



Contraindications or precautions to
clinical use of b-blockers

Mahfoud F, Curr Med Res Opin 2024 



Differences across beta-blockers

Taddei S, Curr Med Res Opin 2024 



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

Mahfoud F, Curr Med Res Opin 2024 

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

Endpoint: fasting blood
glucose ≥126 mg/dL or
HbA1c ≥6.5%

Mean follow-up: 30.9 ±
23.1 months



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

Cocco G, Cardiology 2009



Beta-blockers and erectile dysfunction

Incidence of ED after 60 days

Cocco G, Cardiology 2009
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Beta-blocker and calcium channel blocker



After 6 months
on fixed-dose combination

At study start  

(free-drug combination)
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DBP –8.8 mmHg

Long-term improvement in BP control

SBP –16.4 mmHg

Hostalek U, Cardiol Ther 2015

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



Patient profiles

Hypertensive patient with compelling indications 

(angina, post MI, 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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