
C
ongestive cardiac failure (CCF) and 
atrial fibrillation (AF) often coexist and 
each are independently associated with 
increased morbidity and mortality.1 In 

the Framingham study, 37% of patients with 
a new diagnosis of AF had CCF, and 57% of 
those with new CCF had AF.2 The natural 
history for people affected by both conditions 
is poor, with about a 10% annual mortality 
rate even when well managed with pharma-
cological therapy.3 

Aetiology and pathogenesis of AF 
AF is characterised by a self-perpetuating 
cycle of high-frequency, chaotic electrical 
conduction within the atria. This manifests 
mechanically as quivering or fibrillation of 
the atria, resulting in irregular and asyn-
chronous conduction to the ventricles.

Sustained AF results from abnormal atrial 
substrate caused by injury or fibrosis, which 
occurs because of age, direct damage (such 
as from cardiothoracic surgery or postinfarct) 
or systemic disease. This abnormal atrial 
substrate interferes with normal myocardial 
conduction. AF remodels atrial myocardium, 
increasing abnormal substrate and leading 
to a progressive increase in AF burden, sum-
marised by the maxim: ‘AF begets AF’.4 

Definitions and distinctions
AF may be categorised by its chronicity. AF 
is considered paroxysmal if it reverts to 
sinus rhythm within seven days of onset, 
and is persistent when it continues beyond 
this timeframe. AF of over 12 months’ dura-
tion is designated as long-standing persis-
tent or permanent when a decision has been 

made by the patient and physician to accept 
the presence of AF, and no further attempts 
are made to maintain sinus rhythm.5 

Although there are several mechanisms 
for CCF, an important way to categorise CCF 
is by the ejection fraction. A left ventricular 
ejection fraction (LVEF) of 40% or less 
designates heart failure with reduced ejec-
tion fraction (HFrEF), an LVEF of 41 to 49% 
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Atrial fibrillation often occurs in conjunction with heart failure and people with 
both conditions have increased mortality and morbidity. A combined focus on 
risk factor reduction and stroke prophylaxis is required, alongside a complex 
decision regarding suitability and preference for rhythm control. Interventional 
approaches, involving complex ablation or cardiac resynchronisation therapy, 
have also started to change clinical decision-making for these patients.
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failure with mildly reduced EF (HFmrEF) 
and an LVEF of 50% or more designates heart 
failure with preserved ejection fraction 
(HFpEF).6 Data supporting the management 
of HFmrEF are limited; therefore, we can 
assume intermediate benefit and risk 
compared with management of HFrEF at 
present.

AF management approaches can be 
divided into rate or rhythm control strategies. 
Rate control involves heart rate modification 
to avoid tachycardia- or bradycardia-
associated complications, usually aiming for 
an average heart rate of less than 90 beats 
per minute, whereas rhythm control priori
tises maintenance of sinus rhythm and 
minimisation of AF burden.5

Mechanisms of interplay with CCF
AF can worsen or precipitate CCF by several 
mechanisms. First, persistent tachycardia may 
reduce LVEF by causing tachycardia-induced 
cardiomyopathy or worsen a pre-existing car-
diomyopathy by the same mechanism. Second, 
the development of AF means a loss of  atrial 
systolic contraction (atrial kick), which nor-
mally contributes to left ventricular filling in 
diastole. Third, the irregularity and tachycardia 
that can be associated with AF itself contribute 
to impaired left ventricular filling during dias-
tole because there is insufficient time between 
heart beats for the left ventricle to adequately 
refill.4,5 Finally, AF over time leads to undesir-
able left and right atrial remodelling and dila-
tion. Dilated atria pull on the mitral or 
tricuspid valve annulus and can lead to pro-
gressive mitral or tricuspid regurgitation. 
Similarly, left or right atrial dilation can occur 
secondary to CCF and be the cause of both 
new AF and a greater burden of AF, forming 
a pathological cycle of AF worsening heart 
failure and heart failure worsening AF. For 
these reasons, rhythm control is preferred over 
rate control for AF in patients with HFrEF. 

Key points
•	 The combination of congestive 

cardiac failure (CCF) and atrial 
fibrillation (AF) carries a poor 
prognosis with a 10% annual 
mortality rate.

•   Rhythm control is generally favoured 
over rate control in patients with 
heart failure.

•   Most rhythm control medications 
should be used with caution in people 
with heart failure with reduced 
ejection fraction.

•   Catheter ablation is more effective 
than any medical therapy for rhythm 
control.

•   Atrioventricular node ablation with 
cardiac resynchronisation therapy 
reduces mortality in people with AF 
and CCF regardless of ejection 
fraction.

•   Patients with CCF and AF may be 
undertreated because of clinical 
inertia.
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Clinical symptoms, signs, 
investigations and diagnosis 
AF has a very broad range of presentations, 
ranging from asymptomatic to fatal. It 
may present with nonspecific symptoms 
such as dyspnoea, chest pain, fatigue, 
decreased exercise tolerance or palpita-
tions. Thus, there is significant crossover 
between CCF and AF symptoms. AF may 
also present with signs of cardioembolism 
secondary to the formation and embo-
lism of left atrial appendage thrombus. 
Cardioembolism may occur anywhere, 
but the most common and devastating 

site is the brain (i.e. embolic stroke).
AF is indicated by an irregularly irreg-

ular pulse. CCF may be evidenced by signs 
of left- or right-sided cardiac congestion. 
Patients with new AF should be screened 
for a precipitant (e.g. infection, hyperthy-
roidism, electrolyte abnormalities). About 
20% of people with a first clinical presenta-
tion of AF have an identifiable precipitant, 
with surgery or pneumonia identified in 
60% of cases,7 although the natural history 
for people with AF is a progressive burden 
with time irrespective of a precipitant 
(except during cardiac surgery). 

AF is diagnosed electrocardiographically 
by the following: 
•	 the absence of discernible P waves
•	 an irregular jagged rather than flat  

isoelectric baseline
•	 irregularly irregular QRS complexes that 

may be narrow or broad (Figure 1). 
In addition to a 12-lead ECG, all 

patients with a new diagnosis of AF should 
have a transthoracic echocardiogram to 
identify associated myocardial and valvu-
lar pathology that predisposes to heart 
failure and may diagnose HFrEF. Biochem-
ical thyroid function testing may identify 
thyrotoxicosis, which is a reversible cause 
of AF.

General management of AF in 
association with heart failure
Risk factor management 
Although AF may occur in the absence of 
reversible risk factors, it often heralds an 
undiagnosed or undertreated comorbidity. 
These risk factors should be managed aggres-
sively in patients with concurrent heart failure 
and AF because of their mutually detrimental 
association. Management of underlying mod-
ifiable risk factors can reduce the AF burden 
and occasionally prevent recurrence entirely.8 
The four key modifiable risk factors are 
obesity, obstructive sleep apnoea, alcohol 
consumption and hypertension.5

Stroke prevention
All patients with AF and CCF should be 
encouraged to take anticoagulants to prevent 
an embolic stroke. The strength of this 
recommendation increases with the accu-
mulation of embolic risk, which is deter-
mined by an increasing CHA2DS2-VA score 
beyond that indicating CCF (Table 1). Anti-
coagulant therapy to prevent stroke is not 
recommended in patients with a 
CHA2DS2-VA score of 0, but should be con-
sidered in patients with a score of 1 (i.e. CCF 
alone) and is recommended for those with 
a score of 2 or above unless there are con-
traindications to anticoagulation. Bleeding 
risk increases with embolic risk, so the abso-
lute benefit of anticoagulation generally 
increases with a higher CHA2DS2-VA score. 
Withdrawal of anticoagulation because of 
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Figure 1. A 12-lead ECG of atrial fibrillation conducted predominantly with narrow QRS, but 
intermittent aberrant conduction indicated by broad QRS (arrow).

Table 1. CHA2DS2-VA score and stroke risk

Score Points Definition

C 1 Congestive cardiac failure – signs or symptoms of heart failure, or moderately  
to severely reduced systolic left ventricular function in the absence of clinical 
signs of heart failure

H 1 History of hypertension, even if now treated

A2 2 Age 75 years or older

D 1 Diabetes

S2 2 History of stroke, TIA or systemic thromboembolism

V 1 Vascular disease, defined as prior myocardial infarction or peripheral  
arterial disease or complex aortic atheroma or plaque on imaging  
(if performed)

A 1 Age 65–74 years

Abbreviations: TIA = transient ischaemic attack.
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falls or risk of bleeding is very unusual and 
warrants multiple specialist input. Direct 
oral anticoagulation is preferred over war-
farin;5 however, valvular AF (defined as 
rheumatic mitral stenosis, moderate or severe 
nonrheumatic mitral stenosis or a metallic 
prosthetic valve) mandates anticoagulation 
with warfarin. 

Rate or rhythm control
The final pillar of AF management is the 
selection of rate or rhythm control strategy. 
Heart failure has a significant impact on this 
decision, as well as pharmacotherapy 
options, and whether to pursue catheter 
ablation or device therapy. Pharmacological 
options for rate and rhythm control are 
summarised in Table 2. Rhythm control 
agents have a more complex side-effect pro-
file than their rate control counterparts, with 
significant relative contraindications in the 
presence of heart failure.

Acute management of AF in 
people presenting to hospital with 
heart failure
Urgent electrical direct-current cardio
version is the therapy of choice for the small 
subset of patients who present with shock 
where new-onset AF is often the precipitant 
of haemodynamic instability. However, the 
more common clinical scenario is of decom-
pensated heart failure coexisting with AF. 
Management of this involves complex deci-
sions balancing negative inotropic actions 
of many of the available pharmacological 
options against their potential benefits in 
rate or rhythm control that serve to increase 
cardiac output. 

Long-term management of AF in 
people with heart failure 
Rhythm control
Direct-current cardioversion is the most 
effective means of restoring sinus rhythm 

acutely; however, recurrence rates exceed 
50% annually in the absence of additional 
long-term rhythm control. Flecainide, 
sotalol and amiodarone are rhythm control 
agents, although only amiodarone is used 
frequently in HFrEF. Importantly, complex 
catheter ablation of AF by pulmonary vein 
isolation, with or without additional abla-
tion, is more effective than any pharmaco-
logical rhythm control agent at maintaining 
freedom from AF and has exceptional effi-
cacy in reducing AF burden.9,10

Complex ablation
Rhythm control, where feasible, is preferred 
over rate control in people with HFrEF. AF 
ablation is strongly recommended (class I) 
in international guidelines in those with 
HFrEF and AF with a high probability of 
tachycardia-induced HFrEF.5 An interven-
tional approach to rhythm control in HFrEF 
is supported by randomised outcome data 

Table 2. Atrial fibrillation pharmacotherapy for rate and rhythm control

Drug Indication Adverse effects Precautions and contraindications

Beta blockers  
(e.g. metoprolol, 
propranolol, bisoprolol)

Rate control Symptomatic hypotension and 
bradycardia, fatigue, rarely 
bronchospasm

•	 Monitor for symptoms of postural hypotension
•	 Avoid in people with documented severe bronchospasm

Nondihydropyridine CCBs 
(e.g. diltiazem, verapamil)

Rate control Symptomatic hypotension and 
bradycardia, constipation

•	 Do not use in people with an LVEF of less than 40%
•	 Monitor for symptoms of postural hypotension

Digoxin Rate control Generally well tolerated.
Overdose results in severe 
bradycardia, ventricular arrythmias, 
nausea, abdominal pain

•	 Renally excreted with a narrow therapeutic index
•	 Check digoxin troughs regularly, aiming for a trough of less than 

1.2 ng/mL 
•	 Reduce the dose when used with nondihydropyridine CCBs or 

amiodarone 

Amiodarone Rhythm 
control 
(occasionally 
also rate 
control)

Extensive side-effect profile 
including acute and delayed 
pneumonitis, liver injury, thyroid 
dysfunction (hyper and hypo), skin 
discolouration, prolonged QTc

•	 Limit prolonged use >5 years and minimise maintenance 
because of cumulative and irreversible toxicity

•	 Monitor for drug–drug interactions (e.g. increases levels of 
warfarin and digoxin)

•	 Check liver and thyroid function at baseline and six monthly

Sotalol Rhythm 
control

Prolonged QTc and ventricular 
arrhythmias, symptomatic 
hypotension/bradycardia

•	 Monitor QTc interval closely
•	 Monitor for symptoms of postural hypotension

Flecainide Rhythm 
control

Fast ventricular rhythms in the 
setting of atrial flutter. Increased 
risk of death in those with 
unrevascularised coronary disease 
and history of myocardial infarction 

•	 Monitor QRS interval 
•	 Avoid in people with coronary artery disease, moderate or 

greater left ventricular hypertrophy, or reduced LVEF
•	 Always use in combination with an AV nodal blocking agent  

(e.g. a beta blocker or nondihydropyridine CCB)

Abbreviations: CCB = calcium channel blocker; LVEF = left ventricular ejection fraction.
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from two recent trials. These are the Catheter 
Ablation versus Standard conventional 
Treatment in patients with Left ventricular 
dysfunction and Atrial Fibrillation 
(CASTLE-AF) and the Catheter Ablation for 
Atrial Fibrillation in patients with End-Stage 
Heart Failure and Eligibility for Heart 
Transplantation (CASTLE-HTx) trials.9,10 
Consistent mortality benefit was seen with 
aggressive nonpharmacological rhythm 
control by complex ablation (Figure 2), with 
or without additional pharmacological 
rhythm control, over pharmacotherapy 
alone; this was in a population suitable for 
an implantable cardioverter defibrillator, 
which was used as appropriate irrespective 
of the allocated group. Patients randomised 
to ablation had a 38% reduction in the com-
posite outcome of death from any cause and 
heart failure hospitalisation, supporting its 
use in this population.10 However, it is impor-
tant to note that these trials represent a highly 
selected group: relatively young (median ages 
62 to 65 years) and large proportions of 
paroxysmal (29 to 35%) and persistent (56 to 
70%), rather than long-standing persistent 
(12 to 30%), AF.9,10 Moreover, complex 

ablation in AF represents a journey of poten-
tially multiple interventional procedures 
(with single procedure success of 40 to 75% 
depending on patient characteristics), each 
separated by several months. Even then, it 
does not represent a cure; the goal of ablation 
for AF is the massive reduction in AF burden 
and prevention of adverse cardiovascular 
outcomes evidenced in the trials. 

The evidence to support rhythm control 
in HFpEF is less robust. However, the 
randomised Early Treatment of Atrial 
Fibrillation for Stroke Prevention Trial 
(EAST-AFNET4) demonstrated a 26% 
reduction in a composite of stroke, cardio-
vascular death and hospitalisation for an 
acute coronary syndrome or heart failure 
in patients randomised to early rhythm 
control (within one year of diagnosis) in a 
prespecified analysis of those with pre-
existing heart failure.11 Nonetheless, the 
potential symptom-relief benefit of rhythm 
control should not be underestimated in 
HFpEF as those affected are often more 
dependent on atrial systolic function for 
maintenance of cardiac output because of 
the degree of diastolic dysfunction.12 

Rate control 
Pharmacological options
The first pharmacological choice for rate 
control of AF in people with heart failure is 
usually a beta blocker. Only four beta block-
ers have data to support prognostic benefit 
in heart failure (predominantly HFrEF): 
nebivolol, bisoprolol, carvedilol and the 
controlled-release formulation of meto
prolol.13 If beta blockade is contraindicated, 
poorly tolerated or inadequately effective, 
other pharmacological agents can be used 
or added (Table 2). Diltiazem and verapamil 
are contraindicated in HFrEF and best 
avoided in combination with beta blockade 
because of the potent combined negative 
inotropic effect. 

Cardiac resynchronisation therapy and 
atrioventricular node ablation
A prognostic benefit, including a 60% relative 
reduction in mortality, was seen with cardiac 
resynchronisation therapy (CRT) and atrio
ventricular (AV) node ablation over four 
years in individuals with permanent AF who 
were hospitalised for severe heart failure 
(irrespective of ejection fraction) in the 
Atrioventricular Junction Ablation and 
Biventricular Pacing for Atrial Fibrillation 
and Heart Failure (APAF-CRT) trial.14 This 
was achieved by absolute rate control and 
regular ventricular rhythm offered by 
atrioventricular nodal ablation in the 
presence of a permanent pacemaker and by 
synchronised and physiological ventricular 
contraction offered by biventricular pacing 
and CRT (Figure 3). 

In comparison with the CASTLE-AF 
and CASTLE-HTx trials, the APAF-CRT 
trial included older patients (mean age 
73 years) and individuals with HFpEF, as 
well as HFmrEF and HFrEF.14 Moreover, 
CRT and AV node ablation does not restore 
sinus rhythm (but renders the ventricular 
response regular), and portends long-term 
pacing dependence. The role of left bundle 
branch area pacing (i.e. conduction system 
pacing), which replicates (and perhaps sur-
passes) the physiological ventricular con-
traction of CRT is unproven in this context, 
but appears to represent a suitable alterna-
tive to biventricular pacing.15 Importantly, 
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Figures 2a and b. Left atrial electroanatomic maps in multiple views illustrating anatomy (shape) 
and voltage (colour) with radiofrequency applications (red spheres) at the left and right pulmonary 
vein antrums indicating pulmonary vein isolation postablation (a, left). Fluoroscopic images in 
views of electrophysiological catheters and the cardiac silhouette during a cryoballoon pulmonary 
vein isolation procedure (b, right).  
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AV node ablation is a simple procedure and 
has over 99% success, and CRT carries more 
than 95% success.16 Hence, physiological 
pacing by left bundle branch area or biven-
tricular pacing alongside atrioventricular 
node ablation represents a definitive symp-
tomatic and prognostically beneficial 
solution for severe heart failure associated 
with persistent AF, although it is generally 
reserved for individuals unsuitable for 
nonpharmacological rhythm control by 
complex ablation. 

Implantable cardioverter defibrillator 
The decision regarding automatic implant-
able cardioverter defibrillator insertion for 
primary prevention in HFrEF and AF is 
independent of rate or rhythm control and 
determined by the LVEF and the New York 
Heart Association functional classification 
system as per international consensus.6

Conclusion
AF is the most common sustained arrhyth-
mia and often occurs in conjunction with 
heart failure. Their coexistence mandates a 
combined focus on the general principles of 
AF management (risk factor reduction and 
stroke prophylaxis) alongside a complex 
decision regarding suitability and preference 
for rhythm control.  

Recent randomised trials in patients 
with coexisting AF and CCF, particularly 
trials evaluating interventional approaches 
involving complex ablation or CRT 
compared with conventional and estab-
lished pharmacotherapy, have started to 
change clinical decision-making for these 
patients. Decisions favouring interventional 
approaches are supported by their improved 
survival and reduced symptom burden in 
people affected by both conditions. 

Clinically appropriate shared decision-
making can be achieved by patient educa-
tion (Box). �   CT
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Patient education resources

•	 AFIB Matters
(https://www.afibmatters.org/what-can-
my-doctor-do/)

•	 Atrial fibrillation by Dr Hari Raju and
Dr Wai Kah Choo
(https://ablation.com.au/af/)

Figures 3a and b. Fluoroscopic images of cardiac resynchronisation therapy pacemaker generator 
and leads in two views showing lead tips in the right atrial appendage, right ventricular apical 
septum and left ventricular branch of the coronary sinus (a, left and b, middle). ECG of irregular 
broad QRS complexes (top) prior to and narrower paced regular QRS complexes (bottom) after 
CRT and atrioventricular node ablation for AF and heart failure (c, right). 

CardiologyToday

a. b. c.

MedicineToday   ❙   CardiologyToday  APRIL 2025, VOLUME 15, NUMBER 1   65
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2025. https://cardiologytoday.com.au/ct/2025/april

https://www.afibmatters.org/what-can-my-doctor-do/
https://www.afibmatters.org/what-can-my-doctor-do/
https://ablation.com.au/af/



