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A R T I C L E  I N F O            A B S T R A C T  
 

 

Atrial fibrillation (AF) and heart failure (HF) are two diseases with similar clinical 

phenotypes. The classification of HF is the most important factor for determining the best 

treatment strategy. Because each subgroup shows different clinical symptoms. These are 

preserved ejection fraction (> 50 %, HFpEF), mid-range decreased EF (40 % – 49 %, 

HFmrEF), and reduced EF (< 40 %, HFrEF). Beta-blockers constitute an essential 

component of our pharmacological treatment plan for chronic HF. Beta-blocker therapy is 

recommended in patients with HF with low ejection fraction in stable sinus rhythm, 

because it improves symptoms and leads to a better long-term result. Therapeutic functions 

of beta-blocker in patients with preserved ejection fraction (EF) is yet unknown. Because 

till now it fails to improve in reduction of morbidity and mortality rate. The presence of 

atrial fibrillation (AF) in HF patients rises as the disease progresses, and it is linked to a 

greater risk of cardiovascular morbidity and mortality. However, irrespective of EF and 

concurrent AF, the use of beta-blockers in HF patients raises significant questions. There 

are lots of conflicting research and publications regarding the use and benefit of beta-

blocker in patients. Few researches show that beta-blockers have a reduced positive impact 

in HF patients with AF. In this review, we have discussed the role of beta-blocker as a 

treatment option for patients who have heart failure with atrial fibrillation. 

 

 

 

 

INTRODUCTION 
 

Heart failure (HF) with or without systolic dysfunction and 

atrial fibrillation (AF) are the cardiac diseases that commonly 

coexist and overlap
[1]

. Age, hypertension, diabetes and obesity 

all are the risk factors for heart disease
 [1, 2, 3]

. In 2016, the 

definition of heart failure was updated to include the 

measurement of the left ventricular ejection fraction (LVEF)
 

[4]
. Heart failure can be classified into three categories:  

 

a. Heart failure with preserved EF (> 50 %, HFpEF),  

b. Mid-range decreased EF (40 % – 49 %, HFmrEF), and  

c. Reduced EF (40 %, HFrEF) [4].  
 

Surprisingly, up to 50 % of chronic heart failure patients have 

normal or modestly diminished left ventricular EF
[5]

. As the 

severity of the illness worsens, the frequency of AF in HF 

patients rises. Particularly, in patients with New York Heart 

Association (NYHA) I - III are about 5 %, NYHA III is 

roughly 26 %, and NYHA IV is presented up to 50 % [6]. The 

prevalence of AF in HFpEF patients ranges from 15 % - 41 %, 

according to the data from randomized clinical trials and 

registries. Patients with HFpEF are more likely to experience 

prevalent AF or AF at any time up to twice, compared with 

those with HFrEF
[7]

. The prevalence of AF was found to be 53 

% in HFrEF, 60 % in HFmrEF, and 65 % in HFpEF, according 

to the data from the Swedish heart failure registry [8]. In an 

analysis of the ESC-HF long term registry, AF was found 27 

% in HFrEF patients
[9]

. In the case of acute HF, AF affects 24 

% - 44 % of patients, and one third of chronic HF patients
[10

, 
11]

. Atrial fibrillation is also detected in more than half (57 %) 

of individuals with new onset HF
[12]

. Furthermore, HF is seen 

in 33 %, 44 %, and 56 % of ambulatory individuals with 

paroxysmal, persistent, and permanent AF, respectively, as 

well as in more than one third (37 %) of those with new onset 

AF
[12, 13].

 
 

Phenotypic Range of Heart Failure Patients 
 

The above HF classification is critical because each HF group 

has various underlying etiologies, demographics, clinical 

phenotype, co-morbidities, and cardiovascular mortality. 

Patients with HFpEF are tend to be older, more common in 

women, and have greater AF rates than those with HFrEF
[14, 

15]
. Patients with HFpEF are less likely to have a history of 

prior myocardial infarction
[16]

. Patients with HFmrEF and 

patients with HFrEF and HFpEF, have similar features 

including age and ischemic heart disease (IHD)
[17]

. Patients 

with HFmrEF are more likely to have baseline co-morbidities 

such hypertension, diabetes, and AF than those with HFrEF, 
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whereas HFpEF patients are less likely to have them. Finally, 

the HFmrEF category appears to occupy a position between 

the two previously identified groups
[17]

. It is important to note 

that the prognosis for HFpEF patients is still dismal, and is 

essentially identical to that of HFrEF patients
[18]

. 

Cardiovascular mortality in HFmrEF patients appears to be 

lower than in HFrEF and HFpEF individuals
[19]

. The higher 

frequency of IHD and lower LVEF in HFrEF, as well as the 

higher incidence of hypertension, diabetes, and AF in HFpEF 

patients, may help to explain why these two groups had higher 

cardiovascular mortality than HFmrEF
[20]

. 
 

Impact of atrial fibrillation in heart failure patients 
 

Loss of atrioventricular synchronization, reduced filling time, 

decreased ejection time and stroke volume in the context of 

tachycardia all are the factors that contribute to the 

deterioration of cardiac functions
[21]

. Tachycardia-induced 

cardiomyopathy is present in 25 % - 50 % of individuals with 

left ventricular dysfunction and AF
[22, 23]

. Atrial fibrillation 

(AF) is also the leading cause of tachycardia-induced 

cardiomyopathy 
[24, 25]

. The hemodynamic and clinical signs of 

this condition are reversed when sinus rhythm (SR) or proper 

rate regulation is restored, resulting in the removal of these 

rapid heart rates
[26,27]

. Elevated heart filling pressures, 

electrical remodelling, structural abnormalities with interstitial 

fibrosis, dysregulation of intracellular calcium, and autonomic 

and neuroendocrine deregulation all are the ways that HF can 

raise the risk of AF development
[28]

. Both clinical entities 

cause increased mechanical cardiac stress, electrical 

remodelling, and inflammation, which leads to cardiac 

hypertrophy and shortening of the atrial effective refractory 

period, supporting the theory that AF and HF are linked with 

one another
[28, 30]

. In symptomatic individuals with HFrEF or 

HFpEF, the presence of AF is associated with a greater 

incidence of cardiovascular morbidity and mortality
[31]

. The 

risk of stroke appears to be equal in both groups
[31]

. According 

to the Charm-Study report, new onset of AF in HF patients 

increased cardiovascular mortality, hospitalization, fatal and 

nonfatal stroke
[32]

. The Comet and Valiant-studies found 

similar results when it came to the association of AF adverse 

events in HF patients
[33, 34]

. The coexistence of AF and HF was 

linked to an increased risk of stroke, hospitalization, and death; 

according to Verma et al
[35]

. Previous research has shown that 

non-cardiac related hospitalizations are substantially more 

common in HFpEF, although HF-hospitalizations are less 

common in HFpEF than in HFrEF
[36, 37]

. According to a study, 

the occurrence of AF in the group of patients with HFpEF was 

linked to a substantial increase in the risk of cardiovascular 

mortality, HF hospitalization, and all-cause mortality when 

compared to individuals without AF
[38]

. According to this 

investigation, new onset AF in HFpEF patients after enrolment 

was associated with an unusually high risk of morbidity and 

mortality (i.e., a 2.2-fold increase in risk compared to those 

with no history of AF or a history of AF but not in AF)
[39, 40]

. 

HFpEF patients with AF had worse exercise capacity, higher 

NT-proBNP levels, and more dilated left atria than those in the 

SR, according to few studies
[42, 41]

. All of the preceding data 

pointed to patients with AF and HF coexisting having a more 

advanced HF stage, whereas HF patients with new onset AF 

have a poorer prognosis in terms of cardiovascular outcomes 

and events
[43].

  

 

Beta-blocker as a treatment option for the patients with 

HFREF and Sinus Rhythm 
 

The management of AF and HF is critical in patients as it leads 

to several cardiovascular events. Beta-blockers are currently 

recommended for all patients with HF, regardless of whether 

or not they have a rhythm abnormality. Beta-blockers 

constitute the cornerstone treatment for the patients with 

HFrEF and stable SR (Class I, Level Evidence: A)
[44]

. A group 

of researchers found that beta-blockers improve left ventricular 

function, reduce mortality and hospitalization rates in HF 

patients with impaired EF in a dose-dependent manner
[45]

. A 

study found that beta-blocker therapy preventes new onset or 

recurrent AF in HF patients with impaired left ventricular 

function after myocardial infarction after a mean of 1.3 years, 

and also in a relatively low risk mostly hypertensive 

population
[46]

. Imad Abi Nasr et al conducted a systematic 

analysis of several kinds of beta-blockers (CAPRICORN with 

carvedilol
[46]

, CIBIS I with bisoprolol
[47]

, MERIT HF with 

metoprolol
[48]

, BEST bucindolol
[49]

, COPERNICUS with 

carvedilol
[50]

, Waagstein with metoprolol
[51]

, Seniors with 

Nebivolol
[52]

, found a significant decrease in the incidence of 

new AF in patients with HFrEF, from 39 to 28 per 1000 

patient-years (relative risk reduction 27 %; 95 % CI: 14 - 38, P 

< 0.001)
[53]

. The only exception was the seniors study, which 

found no significant reduction in new onset AF in the 

Nebivolol group, a finding that could be explained in part by 

the study design, which included elderly patients with a higher 

prevalence of AF at randomization and a higher proportion 

(one-third) of HFpEF patients [53]. Clinical studies have 

indicated that administering carvedilol, bisoprolol, and 

metoprolol to individuals with HFrEF enhanced survival and 

reduced cardiac hospitalizations, whereas nebivolol reduced 

cardiovascular hospital admissions but had no impact on death 
[53, 54]

. In addition, the trials found a substantial decrease in 

sudden cardiac–heart failure mortality and HF hospitalization 
[54,53]

. Furthermore, despite the terminal state of HF, patients 

with more advanced HF with LVEF less than 25% and NYHA 

IV showed a benefit from Carvedilol medication with a 35 % 

mortality risk decrease in the Copernicus research
[55]

. The 

advantages of beta-blocker administration, as well as the 

improvement in survival, appear to be dose-related manner 

(larger doses provide better results than medium or low doses) 
[56]

. Stefania Paolillo agreed with the hypothesis that, as proved 

in the Shift trial, the favourable beta-blocker effects were also 

reliant on heart rate lowering 
[57,58]

. A composite result of CV 

mortality, urgent heart transplantation, or LVAD installation 

demonstrated the favourable impact of beta-blocker therapy 
[58]

. Although carvedilol showed a propensity to reduce 

mortality compared to the other beta-blockers, Chatterjee et al. 

and Paolillo et al. found no changes in outcome between 

selective and non-selective-blockers
[58, 59]

. Another meta-

analysis compared the effects of carvedilol and metoprolol on 

LVEF in HF patients and found that at similar dosages, 

carvedilol improved LVEF more than metoprolol
[60]

. Beta-

blockers were linked to lower mortality in individuals with 

HFrEF and advanced CKD, just as they were in those with 

HFrEF and intermediate CKD
[61]

. However, in patients with 

HFpEF or HFmrEF with severe CKD, as well as in patients 

with HFrEF with atrial fibrillation, the aforesaid positive 

impact of beta-blockers was not demonstrated
[61]

. Finally, there 

is no question that beta-blocker therapy is advantageous in 

patients with HFrEF and SR. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8185444/#b46
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8185444/#b47
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8185444/#b48
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8185444/#b49
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8185444/#b50
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8185444/#b51
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8185444/#b52
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Beta-blocker treatment in patients with HFREF and Atrial 

Fibrillation 
 

The majority of HF patients with beta-blockers in the 

aforementioned clinical studies were in SR, with just a small 

percentage of patients having AF, ranging from 11% to 35 % 
[62]

. It is still uncertain that beta-blockers can prevent HF 

progression and cardiovascular events in AF patients or not. 

According to several studies, beta-blocker is less successful in 

HF patients with AF than in those with SR
[63]

. Beta-blockers 

act on the sinus node in SR, and atrioventricular node in AF 
[63, 

64].
 Patients with AF and SR have differing heart rate drops 

during rest and activity
[64]

. To generate an appropriate cardiac 

output in AF patients with loss of atrial contraction, a greater 

heart frequency may be required
[64, 65]

. As a result, it is 

probable that increasing the dose of beta-blockers will cause 

an increase in heart rate, aggravating the underlying HF
[65]

. 

Furthermore, a low heart rate when using a beta-blocker may 

hide an underlying conduction system issue, especially in older 

individuals with AF
[66, 67]

. In individuals with HF, AF may be a 

symptom of a worsening clinical state and a more advanced 

illness, resulting in a worse prognosis that is less modifiable by 

beta-blocker therapy
[68]

. The disputed impact of beta-blockers 

on survival is also highlighted in the 2016 AF treatment 

guidelines, where beta-blockers are indicated as a rate-control 

method to alleviate AF-related symptoms but not to enhance 

prognosis
 [69]

. In AF patients with HFrEF, the effect of beta-

blockers on outcome is lower than in those with SR
[69]

. In 

comparison to patients with SR, a subgroup analysis of the 

four randomised placebo–controlled studies (USCS, MERIT-

HF, CIBIS II, Seniors) focused on patients with AF and 

reduced EF revealed that beta-blockers had no positive effect 

on HF hospitalizations (OR = 1.11; 95 % CI: 0.851.47; P = 

0.44), or mortality (OR = 0.86; 95 % CI: 0.661.13; P = 0.28) 
[70]

. Cullington et al. found that a lower resting ventricular rate 

is linked to increased mortality in HFrEF patients in SR but 

not in AF patients
[71]

. Kotecha, et al. 
[72]

 evaluated data from 

ten randomised controlled trials including 18,254 symptomatic 

patients with HFrEF who were treated with beta-blockers vs 

placebo, with 26.8% of them having AF. In patients with SR 

(HR = 0.73; 95 % confidence interval [CI]: 0.670.80; P 0.001), 

but not in AF (HR = 0.97; 95 % confidence interval [CI]: 

0.831.14; P = 0.73), the beta-blockers treated group was linked 

with significantly decreased mortality
[72]

. ―Beta-blockers 

should not be administered preferentially over other rate-

control drugs and should not be considered as standard 

treatment to enhance prognosis in patients with simultaneous 

HF and AF‖ – according to the research
[72]

. When the 

composite endpoint of mortality or hospitalization was 

examined, there was a trend of a favorable impact in beta-

blocker medication (HR = 0.89, P = 0.06)
 [72]

. According to 

propensity-matched sub-analyses of the AF-CHF Study, beta-

blockers were linked with a substantial decrease in all-cause 

mortality (28 %) but not in hospitalization or cardiovascular 

mortality in HFrEF patients with concurrent AF [73]. 

Regardless of the kind or duration of AF, beta-blockers had a 

favourable effect
[73]

. The high proportion of AF-related 

hospitalizations (i.e., 20 %) may be due to the AF-CHF trial 

design, which was predicated on an aggressive approach to 

preserve SR
[73]

. The AF-CHF subgroup research has 

limitations because it was not a randomized comparison and 

there is the possibility of confounding
[73]

. The same findings 

were seen in the Swedish Heart Failure Registry and a 

countrywide cohort trial, with mortality reductions of 29 % 

and 25 % 
[74,75]

. In compared to Kotecha and Rienstra's 

findings, the aforementioned results are different 
[70, 71, 72,

 
73, 

74,75]
. Differences in methodology, patient demographics, HF 

stage and type, drugs (beta-blocker type-or target dose), heart 

rate target, or follow up period may explain some of the 

discrepancies. Overall, because to the heterogeneity of the 

trials, no strong conclusions about the impact of beta-blockade 

in AF patients with HFrEF can be reached. The study from 

Kotecha publication was particularly criticized because only 

one electrocardiogram was used to classify baseline patient 

rhythm. As a result, several of the SR patients may have 

paroxysmal AF. The reported prevalence of AF (17 %) in a 

group with HFrEF was consistent with a possible 

misclassification mistake, as this proportion was significantly 

lower than the prevalence of AF (41 %) in HF patients from 

the Swedish registry
[72,74]

. Furthermore, patients in Kotecha's 

research had more advanced HF stages, were taking more 

diuretics and aldosterone antagonists, and had a prevalence of 

NYHA functional class III or IV symptoms of roughly 70 % 

vs. 30 % in the AF-CHF trial
[72, 73]

. In the Swedish HF-registry, 

almost 50 % of the patients had a NYHA class I/II HF stage 
[74]

. Furthermore, in Kotecha's study, only 58 % of patients 

were given oral anticoagulants, whereas in the AF-CHF study, 

up to 82 % of patients were given oral anticoagulants 
[72,73]

. 

Another difference was that the Kotecha study had a higher 

proportion of patients on digoxin therapy (83 %) than the AF-

CHF and Swedish HF studies, which had 65 % and 36 % of 

patients on digoxin therapy 
[72-74]

. A more aggressive beta-

blocker target dose was reported in Kotecha's trial, with 72.1 

% of patients receiving the maximum dose of beta-blockers 

compared to 28.1 % in the Swedish HF-study
[72, 74]

. Another 

difference between Kotecha's study and the Peter Brnnum 

Nielsen Nationwide Cohort Study in Denkmark is that 

Kotecha's study included patients with stable or permanent AF, 

whereas the Peter Brnnum Nielsen Nationwide Cohort Study 

in Denkmark included patients with a first-time hospital AF 

diagnosis, showing a mortality reduction with beta-blocker 

therapy in AF patients with concomitant HF. As previously 

stated, new onset AF in HF patients is associated with a greater 

mortality rate, which helps to explain why beta-blocker 

improves survival in new onset AF patients compared to 

persistent AF patients 
[72, 75]

. Based on published evidence, it is 

commonly recognised that the combination of beta-blocker 

and digoxin has contentious consequences
[76]

. Digoxin is 

mostly used in elderly and fragile AF patients, with a more 

neutral long-term result, according to the SCAF research (The 

Stockholm Cohort of Atrial Fibrillation SCAF study)
 [77]

. The 

Registry of Information beta-blockers, digoxin, and atrial 

fibrillation and Swedish Heart Intensive Care Admissions 

(RIKS-HIA) found that digoxin-treated patients with AF 

without coexisting HF had a higher overall mortality, but there 

was no significant difference in patients with HF
[78]

. After 

adjusting for comorbidities and propensity scores, AF patients 

on digoxin had increased all-cause mortality, independent of 

the presence or absence of underlying HF, according to a sub-

analysis of the AFFIRM study
[79]

. In contrast, another post-hoc 

analysis from the AFFIRM trial found that digoxin can help 

HFrEF patients with AF
[80]

. Furthermore, regardless of AF 

load (permanent or non-permanent) or HF phenotype 

(maintained or lowered LVEF), beta-blockers alone or in 
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combination with digoxin were linked with neutral or no 

poorer survival relative to a rate control approach
[81]

. Digoxin 

was also linked to a neutral effect on survival and a decreased 

risk of hospitalization in a recent meta-analysis of 

observational and controlled data
[82]

. It is currently unclear if 

dixogin medication in conjunction with beta-blockers can help 

with rate control, and whether the AF profile (permanent or 

non-permanent), or HF type (HFrEF or HFpEF, ischemic or 

non-ischaemic aetiology) can influence its effectiveness. The 

lack of benefit of beta-blockers in individuals with HF and AF 

might be due to a possible interaction between beta-blockers 

and digoxin in patients with moderate chronic renal disease 
[83]

. The effect of beta-blocker therapy on heart rate variability 

should also be considered. A heart rate of more than 100 beats 

per minute was linked to an elevated risk of death in all HF 

patients with AF according to Li's research 
[84,85]

. The median 

heart rate of the patients in Kotecha's trial was 81 beats / min, 

resulting in more neutral results and probably underestimating 

the therapeutic impact of beta-blocker medication driven by a 

rigorous heart rate reduction aim less than 100 beats / min 
[72, 

85]
. In conclusion, the higher beta-blocker dose, the more 

advanced HF, the neutral impact of digoxin usage and the 

higher beta-blocker dose may have reduced any advantages of 

beta-blockers on mortality in HF patients with AF. 
 

Beta-blocker therapy in patients with HFPEF and Atrial 

Fibrillation 
 

In this huge population patients with HFpEF with a wide range 

of phenotypes and comorbidities, making it even more 

challenging to identify those who will benefit from beta-

blocker medication
[86]

. There is still some uncertainty about the 

benefits of beta-blocker therapy in HFpEF patients
[87, 88]

. In 

individuals with HFpEF or HFmrEF, no medication has yet 

been proved to lower morbidity or mortality 
[87,88]

. The 

optimize HF registry was unable to find a predictive effect of 

beta-blocker usage 
[89]

. Clenand, et al. 
[90]

 also found that SR 

patients with HFmrEF and HFrEF had improved LVEF and 

had lower cardiovascular mortality, but that there was no 

statistically significant impact in HFpEF patients with SR. The 

greater the benefit of beta-blocker is to lower the LVEF [90]. 

Although the above groups with AF coexistence had a higher 

LVEF, but this did not show better result [90]. The population 

with AF and either HFrEF or HFmrEF improved their LVEF 

without improving their prognosis. Intriguingly, there was no 

improvement in individuals with maintained LVEF > 50 % in 

SR or AF
[90]

. In individuals with HFpEF with SR, a high heart 

rate predicts poor prognosis. Each standard deviation (12.4 

beats / min) increase in heart rate was linked to a 13 % 

increase in the probability of cardiovascular mortality or HF 

hospitalisation (P = 0.002), a finding that did not hold true in 

AF 
[91]

. In fact, in the I-PRESERVE investigation, there was no 

link between heart rate and outcomes in HFpEF patients with 

AF. In addition, regardless of rhythm, beta-blocker therapy 

had no effect on the heart rate-risk association in individuals 

with HFpEF
[91]

. Another research found that high doses of 

beta-blockers were linked with a considerably decreased risk 

of mortality in individuals with HFpEF and SR with a heart 

rate of less than 70 beats / min
[92]

. According to several 

observational studies, beta-blocker reduce the risk of mortality 

in HFpEF patients with AF or SR, the fact that was not seen in 

the SENIORS trial and JDHF study sub-analyses
[93,94,95, 96]

. 

The antihypertensive impact, arrhythmic risk reduction, 

myocardial perfusion and metabolism improvement, 

ventricular remodelling, and any protection against acute 

coronary events might all be factors in the positive beta-

blocker effect in the HFpEF group
[97]

. Despite the possibility 

of a reduction in all-cause mortality, the absence of a reduction 

in hospitalizations is most likely related to the fact that patients 

with HFpEF tended to be older and had several non-cardiac or 

cardiac comorbidities
[97]

. Another meta-analysis found that 

beta-blocker therapy reduced all-cause mortality but did not 

reduce HF in individuals with HFpEF and SR or AF
[98]

. 

Despite the paucity of evidence supporting the advantages of 

beta-blocker medication in HFpEF patients, these drugs are 

commonly used to treat comorbidities such as hypertension, 

coronary artery disease, and atrial fibrillation. In a limited 

number of patients with HFpEF and coexistence of CAD or 

AF, a meta-regression analysis of randomized controlled trials 

highlighted the beneficial impact of beta-blockers
[99]

. In 

comparison to HFpEF patients who had neither CAD nor AF 

and were not on beta-blocker medication, the aforesaid 

subgroup of patients had reduced BNP levels and increased 

exercise capacity while on beta-blocker therapy. The possible 

advantages and side effects of beta-blockers in HFpEF patients 

with AF or CAD should be carefully considered
[99]

. Beta-

blockers reduce left ventricular oxygen consumption and 

enhance myocardial perfusion via their negative chronotropic 

effect, but the unmasking of any conduction problems or 

chronotropic intorelance may have a deleterious impact on this 

subset of patients
[99]

. The restricted therapeutic window of 

beta-blocker action remains difficult to define. Following the 

exclusion of patients with severe comorbidities, beta-blocker 

medication in HFpEF patients with AF resulted in a 

considerably decreased mortality and a minor increase in the 

chance of re hospitalization due to worsening of HF, according 

to Yang's retrospective clinical analysis [100]. The results of 

the preceding study provided a better knowledge of the effect 

of beta-blockers on HFpEF patients with AF but no other 

comorbidities
[100]

. Another subgroup investigation in a Korean 

registry of patients with HFpEF and AF (30 % of the total 

population) revealed that beta-blocker medication has a 

favorable effect
[101]

. During the 6-month and 1-year follow-up 

periods, Min-Soo Ahn found a lower risk of re hospitalization 

in 639 patients with acute HFpEF with AF [102]. Furthermore, 

angiotensin-converting enzyme inhibitors (ACEIs) or 

angiotensin-converting enzyme blockers (ARBs), statins, and 

beta-blockers can prevent individuals with AF from 

developing HFpEF
[103]

. In certain subgroups of individuals 

with HFpEF and AF, beta-blockers may have beneficial 

benefits.  
 

Rate control in Heart Failure patients with Sinus Rhythm 

or Atrial Fibrillation 
 

In patients with stable HFrEF and SR, resting heart rate is a 

significant predictor of prognosis
[104]

. In this patient 

population, a lower heart rate is often connected with better 

results. In SR patients, the amount of heart rate drop with beta-

blocker use, but not beta-blocker dosage, was linked to a 

survival advantage
[105]

. However, among patients with HFpEF 

and SR, the aforesaid favorable effect of beta-blocker 

treatment is ambiguous and contentious. A heart rate of less 

than 70 beats / min at discharge of patients with HFpEF was 

found to have a significantly lower risk of the composite end 

point of HF readmissions or all-cause mortality, but not of 



International Journal of Current Advanced Research Vol. 11, Issue 09(A), pp 1559-1570, September2022 
 

 

1563 | P a g e  

 

either HF or all-cause readmissions individually, when 

compared to those with a heart rate of more than 70 beats / min 
[106]

. Another intriguing observation was that in a subgroup of 

patients with coronary artery disease, past myocardial 

infarction, and coronary revascularization, a discharge 

prescription of beta-blockers or other heart rate-lowering 

medicines would be useful
[107]

. According to a small 

retrospective analysis of the US Carvedilol Heart Failure Trial, 

beta-blockers may both control the ventricular response of AF 

and improve survival in patients with HF and concomitant AF, 

revealing a trend toward a reduction in the combined end point 

of death or CHF hospitalization in carvedilol treated patients 

compared to placebo (RR = 0.35; 95 % CI: 0.121.02; P= 

0.055) 
[109]

. Due to patient intolerance of increasing beta-

blocker dosages, rigorous heart rate control was shown to be 

challenging in patients with persistent AF and HFrEF, and it 

was not related with improved outcomes [110]. In patients 

with persistent AF and HF, intensive rate control did not offer 

any benefit, similar to the findings of van Gelder and 

colleagues
 [111]

. Patients with HFrEF, HFpEF, or AF have a 

more complicated beta-blocker response. Van Gelder et al. 
[108]

 

found that a lower heart rate is not related with a better 

prognosis in AF patients with or without HF. The RACE II-

Study compared the effects of lenient versus strict rate control 

in permanent AF patients, finding that lenient rate control 

(defined as resting HR control 110 beats / min) had similar 

outcomes to strict rate control (defined as resting HR control 

80 beats / min) in terms of cumulative incidence of death from 

cardiovascular causes, hospitalization for HF, thromboembolic 

events, bleeding, and life threatening arrhythmia
[111]

.  It is 

interesting to note that the majority of patients in the RACE II 

research had an ejection fraction (EF) of 52 %, whereas 

patients with an EF of less than 40 % made up just 15 % of the 

entire population
[111]

. The study clearly showed that tight rate 

control had no advantage in individuals with maintained 

ejection and AF
[111]

. HFrEF patients and AF patients with a 

mean ventricular rate > 80 beats/min had better outcomes than 

those with a rate of 72 beats/min in a second prospective 

randomised investigation of ibopamine's influence on 

Mortality and effectiveness
[112]

. Cullington, et al.
[113]

 found 

that HF patients with AF with a ventricular rate of less than 73 

beats / minute had a worse survival rate. Despite much greater 

ventricular rates in AF patients, both AF and SR patients had a 

comparable prognosis. Miller, et al.
[114]

 showed no connection 

between pre-discharge heart rate and beta-blocker dosage in 

patients with recent hospitalization for HF with decreased or 

retained LVEF and AF, implying a more lenient rate control 

target with no clear benefit of beta-blocker administration. The 

ideal resting ventricular rate in people with AF and HF is 

unknown; however it is thought to be between 60 and 100 

beats per minute. Independent of HF, the 2016 and 2020 AF 

ESC recommendations indicate a resting ventricular rate of up 

to 110 beats / min as the aim for rate control treatment
[115, 116]

. 

However, the Task Force and ESC-HF guidelines suggest that 

a lower rate (60 - 100 beats / min) is desirable for individuals 

with HF (60 - 100 beats / min at rest and 100 beats / min 

during activity)
[117]

. Even though there are few data to support 

that recommendation, the updated 2011 American College of 

Cardiology Foundation, American Heart Association, Heart 

Rhythm Society (HRS) guidelines for the management of AF 

recommend strict HR control for patients with both conditions, 

with an HR goal of 60 to 80 beats / min at rest and 90 to 115 

beats / min during moderate exercise
[118]

. The 2009 ACC/AHA 

recommendations for HF care recommend a more relaxed 

approach, with a target heart rate of 80 to 90 beats per minute 

at rest and 110 to 130 beats per minute during moderate 

activity
[119]

. In individuals with AF and HF, the 

aforementioned suggestions lead to inconsistent findings 

regarding the appropriate heart rate goal. The ideal heart rate 

for beta-blocker based therapy should be determined 

individually for each HF patient with AF, taking into 

consideration heart size, cardiac systolic and diastolic function, 

concurrent valve function, and any underlying comorbities 
[120]

. 
 

Rhythm Control 
 

Few researches (PIAF, STAF, RACE, HOT CAFE, and 

AFFIRM) found no difference between rhythm control and 

rate control, regardless of EF, and in HF patients
[121-125]

. 

Furthermore, a meta-analysis found a 17 % increase in the 

incidence of hospitalization in the rhythm control group, but it 

is important to note that the studies are highly heterogeneous 
[121-127]

. The AFFIRM trial found no survival benefit in the 

rhythm-control technique for AF patients over the rate-control 

strategy, however only 23.1 % of patients with HF had HF, 

and only roughly 9 % had a NYHA functional class of II or 

higher
 [128, 129]

.  In 76 % of AFFIRM patients, LV function was 

normal
[128,129]

. A trend for a beneficial impact of rhythm 

management technique in patients with HF was detected in the 

subgroup analysis, although it was not statistically significant. 

It is worth noting that in the rhythm control arm of AFFIRM, 

SR was maintained in just 63 % of patients throughout a 5-

year period, which might explain why the effect of this method 

has waned
[128,129]

. The AF-CHF research was the first 

prospective randomized trial in HF patients to compare the 

effects of rate versus rhythm management
[129, 130]

. A total of 

1376 patients with AF and HFrEF (mean LVEF, 27 %) were 

recruited and randomly assigned to rhythm control (usually 

with amiodarone) or rate control during a three-year period 
[130]

. When compared to rate control, the rhythm control group 

did not improve mortality, heart failure hospitalization and 

stroke
[130]

. Another study in patients with AF and mild to 

severe HF found that rate control was not inferior to rhythm 

control in preventing a composite end point of morbidity and 

death during 2.3 years of follow-up
[131]

. Another big research 

of 1,009 individuals with moderate to severe left ventricular 

failure and AF found no benefit from rhythm control over rate 

control in terms of overall mortality
[132]

. However, a research 

found that SR restoration was linked to a significantly greater 

survival rate in patients with AF or atrial flutter and an EF of 

less than 35%.
[133]

 These data back up the idea that rhythm 

management and SR restoration may be more effective in 

patients with a higher NYHA stage and severe LV function 

impairment (LVEF 35 %) than in individuals with mild to 

moderate HF
[133]

. When compared to treatment, the 

randomised Castle AF study found that ablation had a superior 

result in terms of all-cause mortality, hospitalization, and 

LVEF improvement in patients with AF with substantial 

HFrEF (rhythm vs rate control)
[134]

. Also, among AF patients 

with a history of HF, a non-significant trend on main endpoint 

reduction was seen in a prespecified subgroup analysis of the 

CABANA study 
[135,136]

. It is critical to identify HF patients 

who have non-ischemic etiology cardiomyopathy, LVEF > 35 

% and minimal atrial fibrosis of 10 % or less, since these 
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individuals may be the major responders to AF ablation
[134- 138]

. 

Patients with HFrEF may benefit from ablation, according to 

Cabana and Castle AF study, since it reduces AF load, 

improves LVEF, and has a lesser toxicity impact than 

medication treatment 
[138,139]

. In comparison to the Castle AF 

study, the AMICA trial looked at patients with more advanced 

HF and persistent AF who received catheter ablation or stayed 

on optimum medical treatment
 [140]

. In one year of follow-up, 

the intrusive technique showed a comparable improvement in 

EF as the medical group, with no notable advantage of ablation 
[140]

. Taking into account the results of the AMICA trial as well 

as the neutral effect of ablation in subgroup analyses of the 

primary end point in CASTLE-AF patients with NYHA III HF 

symptoms as well as in patients with an LVEF of less than 25 

%, who did not show any benefit, AF-ablation is not required 

in all HFrEF patients
[134-136,140].

  
 

CONCLUSION 
 

Beta-blocker administration in HF patients with AF is not well 

established. There are many unanswered concerns and 

conflicting evidence about their positive impact on this 

demographic. These are  
 

 Is there a link between the type of beta-blocker and 

the patient's outcome?  

 In this demographic, what is the best targeted 

medication to control heart rate?  

 Are the benefits of beta-blocker usage depending on 

the amount of EF (reduced versus preserved)?  

 Is there a link between beta-blockers and the degree 

of heart failure (for example, severe low LVEF or 

diminished right ventricular function with 

concomitant valve failure)?  

 Should it be utilized as a first-line rate control in 

patients with HF-AF?  

 Is there a subset of HF-AF patients and comorbidities 

that may benefit the most?  

 Can the use of a beta-blocker in combination with 

digoxin or amiodarone impact the patient's prognosis?  

 Is AF ablation in conjunction or not with a beta-

blocker more effective than medical therapy alone? 
 

More randomized trials and studies are needed to enhance our 

clinical approach to the use of beta-blockers in heart failure 

patients with AF. This is the only approach to acquire an 

evidence based beta-blocker administration that results in 

improved outcomes and fewer adverse effects for each patient. 
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