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Introduction

• β-Blockers are one of the cornerstones in the treatment of heart failure (HF) with 
reduced ejection fraction (HFrEF) patients.

• Trials with β-blockers have documented consistent effects on reducing morbidity and 
mortality in HFrEF patients.

• Recent data have shown that HR is an important modifiable risk factor in improves 
outcomes in chronic HF patients.

• It has also been shown that titration of doses of BBs reduce mortality in heart failure 
patients

• Conflicting evidence exists on whether clinicians should target β-blocker dose, HR 
reduction, or both, in chronic HF 

Eriksen-Volnes T, Westheim A, Gullestad L, Slind EK, Grundtvig M. β-Blocker Doses and Heart Rate in Patients with Heart 
Failure: Results from the National Norwegian Heart Failure Registry. Biomed Hub. 2020 Feb 21;5(1):9-18.

Fiuzat et al. Heart Rate vs. Beta-Blocker Dose and Outcomes From the HF-ACTION Trial. JACC Heart Failure  2016
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Borovac et al. World J Cardiol. 2020;12(8):373-408 
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Egan BM, Basile J, Chilton RJ et al. Cardioprotection: the role of β-blocker therapy. J Clin Hypertens. 2005;7(7):409–16.

 Sympathetic nervous activity

 Heart rate
 Heart rate variability
 Contractility

 Renin release
 Angiotensin
 Blood pressure
 Left ventricular hypertrophy
 Heart failure

Beta1 receptor stimulationBeta1 receptor stimulation

Sympathetic overdrive plays a key role in the pathophysiology of 
cardiovascular disease

Mechanical/ 
vascular damage

• Pulsatile stress on 
vascular system

• Augment atherosclerosis
• Plaque rupture
• Risk of cardiac ischemia

Neural release of norepinephrine
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Carolyn SP Lam, Javed Butler. Circulation 2020;142:1129-1131
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HF Guideline CCS 2021
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HF Guideline ACC 2022
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Benefit of β-blockers in Heart Failure

1. Cruickshank JM. Are we misunderstanding beta-blockers? Int J Cardiol 2007;120:10-27
2. Cruickshank JM.  The modern role of beta-blockers in cardiovascular medicine. People’s Medical Publishing House - Shelton, CT, USA; 2011

3. Waagstein F. Beta-blockers in congestive heart failure: the evolution of a new treatment concept – mechanisms of action and clinical implications. J Clin Basic Cardiol 2002;5:215–23
4. Silke B. Beta-blockade in CHF: pathophysiological considerations. Eur Heart J Suppls 2006;8(Suppl C):C13-C18

Reduction of sympathetic tone3,4

 Increase in vagal tone
 Improved autonomic balance/heart rate variability

 Reduced sudden death 

Antiarrhythmic activity1-4

Reduced sudden death 

Up-regulation of cardiac β1-receptors1-4

Modification of remodelling2-4

 Reverse remodeling
 Reduced LV volumes

 Increased LV ejection fraction

Antagonism of stimulatory   β1-receptor autoantibodies2-4

Restoration of Ca2+ release/cardiac ryanodine receptor function2

 Probably linked to reduced sudden death risk

Inhibition of catecholamine-induced 
necrosis/apoptosis/ inflammation (reduced 

cytokines)2-4

Inhibition of the renin-angiotensin 
system1-4

 Reduced renin release

Heart rate reduction1-4 

 Reduced cardiac work and oxygen requirement
 Prolonged diastolic coronary filling time
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Bhatt et al. J Am Coll Cardiol 2017;69:2542–50 
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Achievement of Target 

Dose in Clinical Trials

Bozkurt B. JACC: Heart Failure 2019;7:359-62

IHEFCARD 2023



Bhatt et al. J Am Coll Cardiol 2017;69:2542–50 
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BBs Mean Dose Achieved in Indonesia

In Indonesia, more than 65% of patients receive 
<50% of BBs target dose 

Under-utilization of Medical Therapy in Indonesia

Tiew-Hwa K.T, et al. Glob Health. 2018 (Asian HF Registry)
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Underutilized 
GDMT 

Clinical Inertia

Physician 
related 

factors (50%)

Patient 
related 

factors (30%)

System 
related 

factors (20%)
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Conclusions:
There were more associated improvements in 
outcomes with higher BB dose than with 
reduced HR in this well-treated HF cohort with 
systolic dysfunction, which suggests that 
titration of BB doses may confer a greater 
benefit than reduction of HR in such patients

IHEFCARD 2023



All-cause death or hospitalization by beta blocker dose 

and heart rate at baseline

† adjustment by sex, body mass index, loop diuretic agents, Canadian Cardiovascular Society angina class, 
creatinine, exercise duration, ventricular conduction, and left ventricular ejection fraction.

Fiuzat et al. Heart Rate vs. Beta-Blocker Dose and Outcomes From the HF-ACTION Trial. JACC Heart Failure  2016
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All-Cause Death or Hospitalization by Beta-Blocker (Carvedilol) 

Dose at Baseline

Fiuzat M, et al. J Am Coll Cardiol 2012;60:208–15
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Association of doses achieved with 1-year composite outcome of all-

cause deaths or hospitalization for heart failure in ASIAN-HF Registry

ACE-I Beta-blocker MRA

Teng TK, et al. Lancet Glob Health. 2018;6:e1008–e1018
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contents

Reaching <50% of the recommended beta-blocker dose was associated with increased risk of death and/or heart failure 
hospitalization compared with patients reaching ≥100%1

0% (n=200)

1-49% (n=1062)

50-99% (n=581)

≥ 100% (n=257)
Patients treated with at least 
 50% of recommended BB 
  target dose had a better  
   survival (clinical outcome)

Graph adapted from reference 1

1. Ouwerkerk W, Voors AA, Anker SD, et al. Determinants and clinical outcome of uptitration of ACE-inhibitors and beta-blockers in patients with heart failure: 
a prospective European study. Eur Heart J 2017;00:1-10; doi:10.109/eurheartj/ehx026

BIOSTAT-CHF project

Adjusted mortality rate for patients 
receiving 0%, 1-49%, 50-99% or 
≥100% of the recommended beta-
blocker dose, together with the risk 
set sizes at each time point. 
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Bozkurt B. JACC: Heart Failure 2019;7:359-62
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Achieving ‘Maximally Tolerated Dose’ of Beta-blockers
Treat modifiable causes of worsening symptoms before reducing the 

dose of beta-blocker 

Worsening symptoms or signs (e.g. increasing dyspnoea, fatigue, oedema, weight gain):

Increased congestion: add diuretic dose, if does not work, halve dose of beta-blocker 

Marked fatigue: halve dose of beta-blocker (rarely necessary)

Serious deterioration, halve dose of beta-blocker or stop treatment (rarely necessary)

Low heart rate:

If sinus rhythm <50 bpm or AF <60 bpm and worsening symptoms, halve dose of beta-blocker, or, if severe 

deterioration, stop beta-blocker (rarely necessary)

Symptomatic hypotension:

Reconsider need for nitrates, calcium-channel blockers, and other vasodilators and

 reduce/stop, if possible

If no signs or symptoms of congestion, consider reducing diuretic dose
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Take-home messages

• The activation of neurohormonal systems (sympathetic nervous system, renin-
angiotensin system) and compensatory mechanisms play the principal role in the 
pathophysiology of heart failure. 

• The mechanism of β-Blockers benefits are multiple and complex, not only by 
reducing HR but also by delaying or reversing cardiac remodelling, increasing 
antiarrhythmic effects, and reducing the progression of atherosclerotic and free-
radical mediated cell damage process

• Titration of β-Blockers doses → greater benefit for HFrEF patients, and supports
the current clinical guideline recommendations that β-Blockers therapy should be
titrated to moderate to high doses

• The goal of β-blockers in HF is not to achieve a slow HR; the goal is to save lives

23
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Thank you
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