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Summary
Atrial fibrillation (AF) is often associated with limiting symptoms, and with significant impairment in quality of life.
As such, treatment strategies aimed at symptom control form an important pillar of AF management. Such treat-
ments include a wide variety of drugs and interventions, including, increasingly, catheter ablation. These strategies
can be utilised either singly or in combination, to improve and restore quality of life for patients, and this review
covers the current evidence base underpinning their use. In this Review, we discuss the pros and cons of rate vs.
rhythm control, while offering practical tips to non-specialists on how to utilise various treatments and counsel
patients about all relevant treatment options. These include antiarrhythmic and rate control medications, as well as
interventions such as cardioversion, catheter ablation, and pace-and-ablate.
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Introduction
Atrial fibrillation (AF), whilst sometimes asymptomatic,
may cause significant symptoms in many patients.
These include fatigue, breathlessness, palpitations and
pre-syncope. The “B” component of the guideline-
recommended Atrial Fibrillation Better Care (“ABC”)
pathway relates to “Better Symptom Control”.1 In this
part of the clinical series on AF, we discuss the man-
agement AF symptom burden.

When deciding how to manage a patient’s symp-
toms, first, underlying risk factors and comorbidities
possibly associated with symptoms warrant identifica-
tion and start of treatment, if indicated. Second, it is
necessary to consider a ‘rate control’ and/or ‘rhythm
control’ strategy. The former means accepting the state
of recurrent episodes of AF, or the presence of perma-
nent AF and focussing on controlling the heart rate. The
latter means attempting to restore and maintain sinus
rhythm. Either strategy carries benefits and risks, which
we will discuss here.
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Haemodynamics and symptomatology of atrial
fibrillation
AF has two main haemodynamic consequences that
contribute to symptom burden and impaired quality of
life.2 Firstly, AF leads to failure of normal functioning of
the atria as reservoirs, conduits and pumping chambers.
Secondly, rapidly conducting atrial impulses result in a
fast and irregular ventricular rate, causing palpitations.
In the long term, this may cause or exacerbate heart
failure, and may induce microcirculatory flow abnor-
malities, resulting in ischaemia.3

These haemodynamic consequences together lead to
a reduction of cardiac output by 20–30%4 and are
causally related to AF symptomatology. Those patients
who are more dependent on atrial contribution to stroke
volume—for instance, patients with impaired left ven-
tricular function (heart failure with reduced ejection
fraction [HFrEF]) or impaired diastolic function (hy-
pertrophic cardiomyopathy or heart failure with pre-
served ejection fraction [HFpEF])—may experience
higher symptom burden especially breathlessness, fa-
tigue and rarely presyncope/syncope. AF is now the
most common cardiovascular cause for urgent hospital
admission in the western world. Rate and/or rhythm
control strategies are pivotal in reducing AF-related
symptoms.1,5 It is important to make a clear distinction
between symptom burden and arrhythmia burden: the
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Key Messages

• Atrial Fibrillation is often associated with limiting
symptoms and with significant impairment in quality
of life.

• Ventricular rate control with drugs may sometimes be
sufficient to improve symptoms, especially in the
elderly and/or people with limited mobility.

• Rhythm control options include cardioversion, anti-
arrhythmic drugs, and catheter ablation.

• Catheter ablation has been shown to the intervention
with the largest impact on symptoms and quality of
life, and is increasingly used earlier in management.
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latter indicates the proportion of time a patient spends
in AF, as assessed by either implantable ECG recorders
or prolonged ambulatory monitoring.5 Whilst there is
often close correlation between AF burden and symp-
tom burden, this may not always be the case.6

Acute management of atrial fibrillation
The choice of therapy will depend on patient charac-
teristics, presence of heart failure and other comorbid-
ities, haemodynamic stability and patient preference. It
is critical to remember that AF may be a consequence of
another disease process, such as sepsis, ischemia or
heart failure exacerbation. In this setting, treatment
should be directed at the underlying cause, and AF
should be treated with initially a focus on rate control. In
those who are haemodynamically unstable as a result of
AF, emergency rhythm control with direct current car-
dioversion (DCCV) should be considered.5

In acute-onset AF without haemodynamic compro-
mise, some favour cardioversion—either electrical or
pharmacological—whilst others favour rate control.
Acute rate control has a rapid onset of action, dose-
dependent effects, and is generally safe.7–11 Acute
cardioversion is more controversial. Although usually
successful, studies show that AF spontaneously termi-
nates within 48 h of onset in up to 70% of cases.12 For
this reason, acute rate control with early follow-up and,
if necessary, referral for non-urgent cardioversion may
be preferable.

Shared decision-making is important, as some pa-
tients with severe symptoms may prefer upfront car-
dioversion, whilst others may prefer the delayed
approach. Appropriate anticoagulation should always be
instituted, irrespective of the strategy chosen and irre-
spective of the pattern of AF depending on the
CHA2DS2Vasc score.

Rhythm control of atrial fibrillation
The goal of rhythm control is to restore and maintain
sinus rhythm, which may improve symptoms and
quality of life. This approach may involve a combination
of approaches, including cardioversion, use of antiar-
rhythmic drugs (AADs) and catheter ablation.5

Pursuing restoration of sinus rhythm is best evi-
denced for those with symptomatic, ideally paroxysmal,
AF. For such individuals, rhythm control carries a class
1A recommendation for improving symptoms and
quality of life in international guidelines.5

The benefit of a rhythm control strategy beyond
symptom improvement is less well established, and is
an area of ongoing research. It is recognised that AF is a
progressive disease,13 and progression from paroxysmal
to persistent and permanent AF confers a worse prog-
nosis.14 Over time, atrial enlargement results in mitral
and tricuspid annular stretch, leading to significant AV
valvular regurgitation. This, along with deterioration of
left ventricular function secondary to fast and/or irreg-
ular rates, can lead to heart failure.

Furthermore, AF is associated with cognitive decline
and dementia, due to a mixture of cerebral hypo-
perfusion, silent infarcts and microbleeds.15 Several
studies show improvements in cerebral blood flow and
reduction in cognitive decline associated with AF
rhythm control.15,16

In contrast to the older AFFIRM and AF-CHF trials,
the more recent EAST AF-NET 4 trial indicated that
early rhythm-control therapy was associated with a lower
risk of adverse cardiovascular outcomes in patients with
recent AF (diagnosis ≤1 year ago) and cardiovascular
conditions.17–19 Hence early rhythm control is emerging
as a prognostically beneficial approach.5,17,20

Although the evidence base remains incomplete,
some factors suggest that first line rhythm control may
be appropriate for patients. Those with recent onset,
paroxysmal AF, particularly with adverse symptoms, are
most likely to benefit. However, apparently asymptom-
atic patients may also benefit from a trial of sinus
rhythm restoration, as this may bring out unrecognised
symptoms.5,21

It should be recognised that not all patients will be
suitable for a rhythm control approach. For example, it
may be difficult to restore and maintain sinus rhythm in
a morbidly obese patient, where an initial focus on
lifestyle modification may be more appropriate.

Rhythm control—therapeutic options
The options for restoring sinus rhythm include, in
isolation or in combination, electrical cardioversion,
AADs and catheter ablation.

AADs approximately double the likelihood of main-
taining sinus rhythm compared with no rhythm-control
therapy.20 Several AADs are available, with different
mechanisms of action and varying efficacy and safety
profiles. These medications are typically classified ac-
cording to their mechanism of action (Vaughan-Wil-
liams classification) although many act through several
mechanisms.22 The choice of AAD for rhythm control
www.thelancet.com Vol 37 February, 2024
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on AF should be individualised based on factors such as
underlying cardiac disease, comorbidities, age, drug
interactions, local availability of interventions, and
treatment preferences.

It should be kept in mind that meta-analyses on
AADs use (even those published in recent years) mainly
include trials performed 2–4 decades ago.23 A more
cautious and rational use of AADs is appropriate in
current practice for patients with structural heart dis-
ease. This is reflected in the recent EAST AF-NET 4 trial
clearly indicating a benefit on hard clinical endpoints
with rhythm control, which was mainly constituted of
AADs use.17

In general, AADs tend to be more toxic than rate
control drugs, and long-term exposure may not be
desirable for the majority of patients. Careful moni-
toring, along with patient education, should be un-
dertaken. Catheter ablation offers an effective
alternative to restore sinus rhythm, taking a small up-
front risk of an invasive procedure while potentially
removing the long-term adverse effects of AAD expo-
sure. The decision on which therapy to pursue should,
as always, be individualised along with shared decision
making. An approach to rhythm control is summarised
in Fig. 1.

Cardioversion
Acute pharmacological cardioversion, for example with
intravenous flecainide or vernakalant, may be an option
in some individuals. This carries the benefit of not
needing the deep sedation required for DCCV, but does
Fig. 1: Rhythm control
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carry a risk of medication-related side effects. An
advantage of using intravenous flecainide is that, if
successful and well-tolerated, it may be prescribed for
subsequent pill-in-the-pocket oral use. It may also be
contraindicated in some patients, such as those with
significant LV dysfunction and or prolongation of the
QT-interval. In the acute setting, clinicians should
consider a wait and see approach as discussed earlier. In
the event of haemodynamically unstable arrhythmia,
emergency DCCV should be considered.

For those with persistent AF, elective DCCV is
beneficial for assessment of symptoms in sinus rhythm.
Those experiencing a great improvement, followed by a
relapse when AF recurs, are most likely to benefit from
an on-going rhythm control strategy. This also allows
assessment of unnoticed symptoms, as some patients
unconsciously adapt to their AF without realising that
they are more breathless or fatigued than they were
previously.

For elective outpatient DCCV, pre-treatment with
AADs is an option, as this increases the chance of
success and is generally well tolerated in the short-
term.24 Maintenance of sinus rhythm by 3 months post-
DCCV is associated with a significant improvement in
quality of life.25

However, not every patient will be suitable for car-
dioversion. Some may have contraindications to drugs
or DCCV. Others may simply prefer not to undergo
cardioversion. Importantly, some patients may have
adverse features that, despite being eligible, render
success unlikely. Some of these are non-modifiable,
of atrial fibrillation.
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such as age and sex, however others—including hyper-
tension, obesity and alcohol excess—should be carefully
addressed before if cardioversion—or indeed rhythm
control as a whole—is planned.26

If AF recurs after cardioversion, repeat cardioversion
may be considered.5 Alternatively, referral for catheter
ablation may be appropriate if significant symptom
benefit was observed during sinus rhythm.

Cardioversion is a very safe procedure overall, but
strict anticoagulation pre- and post-procedure must be
adhered to in order to minimise the risk of procedure-
related stroke.5

Class Ic AADs—flecainide and propafenone
The class Ic AADs, which block sodium channels, are
commonly utilised for rhythm control of AF. Due to
their negative inotropic and pro-arrhythmic ventricular
effects, they are contraindicated in HRrEF and ischae-
mic heart disease.22,23 However, they are highly effective
for AF patients with structurally normal hearts.23,27,28 As
these drugs block sodium channels, they must be avoi-
ded in those with sodium channelopathies such as
Brugada syndrome.

In a meta-analysis of RCTs comparing flecainide or
propafenone to placebo or no treatment, the risk of AF
recurrence was significantly lower with Class Ic AADs
(odds ratio [OR] 0.36, 95% confidence interval [CI]
0.28–0.45).23

The concurrent existence of atrial flutter (AFL)
alongside AF should be considered when prescribing
flecainide or propafenone. Class Ic drugs may organise
AF into AFL, whilst also slowing the atrial rate enough
to facilitate 1:1 AV conduction with very rapid heart
rates and potentially haemodynamic instability.27 For
this reason, they are preferably prescribed alongside
beta-blockers or calcium channel blockers.

In suitable patients—for example, younger patients
with structurally normal hearts and infrequent parox-
ysms of AF, class Ic drugs, particularly flecainide, can be
utilised as a ‘pill-in-the-pocket’ approach after proven
safety and efficacy in-hospital. This means that the pa-
tient avoids chronic administration and simply takes a
dose when their AF occurs. This approach is generally
successful and reduces episode duration, as well as
hospitalisation.27

Class III AADs—amiodarone and dronedarone
Class III AADs, which block potassium channels, are
less proarrhythmic and are highly effective in main-
taining sinus rhythm.23 Amiodarone is considered the
most effective AAD and is widely utilised in clinical
practice.5 This is in part due to its pleiotropic effects—
whilst considered a class III drug due to predominant
potassium blockade, it also affects sodium, alpha, beta
and calcium channels. However, it has well-recognised
side-effects, and long-term use may be associated with
thyroid dysfunction, liver toxicity and lung fibrosis.
In general, amiodarone is therefore preferred for
short-term use. As mentioned above, it may be used as
pre-treatment for DCCV to improve success rates. It
may also be useful to supress AF-related symptoms
whilst a patient awaits more definitive treatment with
catheter ablation. Long-term use may be beneficial in
selected patients, such as elderly frail people with
symptomatic AF who would not be suitable for alter-
native therapies. In such situations, the benefits of
maintaining sinus rhythm likely outweigh the risks of
long-term extra cardiac side effects.

Dronedarone was developed as an alternative to
amiodarone, specifically lacking the iodine affinity and
lipophilicity of its predecessor.29 Dronedarone demon-
strated efficacy, as well as a reduction in hard endpoints
such as hospitalisation and death in large RCTs.29

However, it is less effective than amiodarone,30 and it
is contraindicated in heart failure, due to an observed
increase in adverse clinical outcomes trials,29,31 which
limits its applicability in real-world practice. It may be
effective for appropriately selected patients.32

Sotalol
Sotalol is a Class II (beta-blocker) drug by definition, but
has additional class III effects at doses >160 mg daily5

and is effective at maintaining sinus rhythm in
RCTs.23 As Sotalol lacks the pleiotropic effects of amio-
darone, it may result in QT-prolongation with associated
ventricular pro-arrhythmia, and is contraindicated in
several conditions such as HFrEF, asthma and signifi-
cant renal failure.5 Sotalol has been associated several
years ago with an increased mortality signal,23,33 hence it
is generally utilised with caution after other AADs have
failed or are contraindicated.

In an RCT comparing amiodarone to sotalol and
placebo in patients with persistent AF, the rate of con-
version to sinus rhythm was significantly higher in the
amiodarone and sotalol groups than with placebo (27%
vs. 24% vs. 1%, p < 0.001).34 Amiodarone was superior to
sotalol for maintaining sinus rhythm, but both drugs had
similar efficacy in patients with ischemic heart disease.

Catheter ablation
Catheter ablation has emerged as a cornerstone of
rhythm control therapy for AF. It has long been recog-
nised that ectopy from the pulmonary veins (PVs) is
frequently the underlying trigger of AF. Preventing
these triggers from entering the left atrium (LA), by
pulmonary vein isolation (PVI), is highly efficacious in
preventing AF if the atria are not severely remodelled.
Indeed, evidence shows that catheter ablation out-
performs AADs, including amiodarone.35–40

Ablation carries up-front procedural risks, such as
vascular injury, tamponade and stroke—some of which
may be life-threatening. However, the overall safety
profile of ablation procedures is well demonstrated, and
the benefit of withdrawing potentially toxic AADs post-
www.thelancet.com Vol 37 February, 2024
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procedure generally outweighs such risks. A 2021 meta-
analysis demonstrated the superiority of ablation vs.
AADs for suppressing arrhythmia (RR 0.64; p < 0.01),
with an associated reduction in healthcare utilisation
and similar safety outcomes.41

A recent study including over 37,000 patients from
2008 to 2017 demonstrated the improving safety profile
of catheter ablation.42 Across this timeframe, overall
complications decreased from 7.5% to 5%, with 30-day
mortality occurring in less than 1 in 850 patients. It is
expected that this trend will have continued into the
modern era; indeed, a recently published pooled anal-
ysis showed a decrease in complications from 5.3% to
3.8% from 2013 to 2022.43

Furthermore, the recent advent of Pulsed Field
Ablation (PFA) may be the most important advance in
the field of AF ablation in recent decades. PFA allows
rapid isolation of the pulmonary veins, with a superior
safety profile, since it is highly cardioselective.44–46 The
MANIFEST-PF survey found that PFA procedures take
around an hour on average, with no incidences of
oesophageal or phrenic nerve injury across 1758 pa-
tients and a major complication rate of just 1.6%.45

Catheter ablation has been proven to result in sig-
nificant improvements in quality of life (QOL).47 Data
from the VISTAX study in patients with paroxysmal AF
showed a large improvement in AFEQT score (a vali-
dated AF-related quality of life questionnaire) from 61.3
to 87.2 (p < 0.001).6 The same study also showed a
substantial improvement in 4 of 5 domains of the EQ-
5D-5L questionnaire. Furthermore, QOL improvement
was inversely related to the residual AF burden
following ablation, arguing against a significant placebo
effect. In the setting of heart failure, significant quality
of life benefits have also been demonstrated.48

Aside from controlling symptoms, ablation may also
provide prognostic benefit. This particularly may apply
to certain patients with heart failure.49 A recent meta-
analysis including 3598 HFrEF patients compared
medical (rate or rhythm) therapy against catheter abla-
tion.50 Ablation resulted in a significant improvement in
all-cause mortality (OR 0.51; p = 0.0003), rehospitalisa-
tion (OR 0.44; p = 0.003), and a trend towards reduced
stroke risk (OR 0.59; p = 0.27). LVEF also improved
more in the ablation arm (+6.8%; p = 0.0004), as did
quality of life. Where heart failure is caused by a rapid
irregular ventricular rhythm—so-called tachycardiomy-
opathy—international guidelines recommend catheter
ablation as first-line therapy.5

Overall, catheter ablation has become significantly
more successful and safe procedure, with an increasing
role as first-line therapy for AF in paroxysmal AF. There
is still room for improvement, however. Success rates
are lower for persistent AF than in paroxysmal AF. This
is largely because, as AF progresses, atrial remodelling,
i.e., atrial cardiomyopathy, worsens and non-PV triggers
may become more prevalent, setting the stage for AF to
www.thelancet.com Vol 37 February, 2024
persist. The evidence supporting ablation of non-PV
triggers or creating extra lines is variable51—clearly, the
bulk of benefit is obtained by isolating the PVs in atria
without severe atrial cardiomyopathy. It is hoped that on-
going research into ablation will find ways to improve
outcomes in such settings. Furthermore, as ablation is
an invasive procedure, some patients may prefer to avoid
this and opt for tablet-based therapy instead. This em-
phasises the importance of shared decision making.

Rate control of atrial fibrillation
Long term rate control may be pursued in many pa-
tients, especially where rhythm control is contra-
indicated, considered futile or has proved to be
unsuccessful. In many cases effective rate control is
sufficient to improve AF-related symptoms.5 Rate con-
trol is easy to institute and manage, and is associated
with a low risk of treatment-related adverse events and
AF-related hospital admissions.2

Long-term rate control therapy may be used as an
adjunct to rhythm control, or as sole treatment strategy
in those who did not require restoration of sinus rhythm,
those who fail rhythm control, and those where the risks
of a rhythm control strategy outweigh the benefits.2 Pe-
riodic evaluation and reassessment is required in order
to optimise symptom management (Fig. 2).

Rate control as first line therapy
Rate control can be instituted as first choice treatment.
This may be appropriate in patients who are unlikely to
benefit from sinus rhythm restoration—for example,
elderly sedentary patients with minimal AF-related
symptoms. Alternatively, this strategy may be appro-
priate if rhythm control is unlikely to work—for
example, patients with longstanding persistent AF and
severe atrial enlargement.

Target heart rate
In the RACE II trial in patients with permanent AF,
there was no difference between strict and lenient heart
rate control for a composite of clinical events, NYHA
class or hospitalisation (strict: target heart rate <80 beats
per minute (bpm) at rest and <110 bpm during mod-
erate exercise; lenient: target heart rate <110 bpm).52,53

Similar results were found in post-hoc analysis of
AFFIRM and RACE.54

In many patients, lenient rate control is a good
starting point. However, when symptoms remain or
heart failure is suspected, stricter rate control targets are
needed. It is also important to consider the potential
effects of dysregulated cerebral blood flow, which may
increase the risk of dementia in patients with AF.55

Rate control—therapeutic options
Pharmacological rate control options include beta-
blockers, rate-limiting calcium channel blockers
(CCBs), digoxin or combination therapy. Some
5
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Fig. 2: Rate control of atrial fibrillation.
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antiarrhythmic drugs also have rate-limiting properties
(e.g., amiodarone, dronedarone, sotalol) but are gener-
ally instituted for rhythm control purposes.2 For this
reason, addition of a rate control drug may not be
needed when using amiodarone, dronedarone, sotalol
for rhythm control. The choice of rate control drugs
depends on symptom burden, presence of comorbid-
ities (e.g., heart failure) and potential side-effects and
interactions.

Non-pharmacological rate control can also be ach-
ieved with the “pace-and-ablate” strategy, consisting of
implantation of a permanent pacemaker followed by
atrioventricular node ablation.

Beta-blockers
Beta-blockers antagonise sympathetic beta1-receptor
activity in the atrioventricular node and thus slow the
ventricular rate.2 Beta-blockers are most frequently used
as rate-controlling agents due to their rapid onset of
action, dose-dependent effect and safety profile.7

Beta-blockers are also beneficial in patients with
HFrEF,56 which frequently co-exists with AF; however,
the prognostic benefit of beta-blockers in HFrEF seems
less apparent or even absent in patients with AF.57,58

Beta-blockers may, however, be preferable in HFrEF
over other options, due to the negative inotropic effects
of drugs such as verapamil, and potential adverse effects
of digoxin.59–61

In selected patients who are haemodynamically un-
stable or with severely impaired LVEF, intravenous
esmolol can be considered.62
Rate-limiting calcium channel blockers
Verapamil and diltiazem are non-dihydropyridine
CCBs. They function by increasing the refractory
period of the atrioventricular node, thus slowing con-
duction and thereby heart rate.2 Because of their rapid
onset of action and dose-dependent effect,7–11 verapamil
and diltiazem can be used in both acute and long-term
settings.

CCBs provide effective rate control, potentially even
more so than beta-blockers.63 Due to their differing
mechanisms, they may be a useful option for those
experiencing side effects from beta-blockers.64 Verap-
amil and diltiazem may also lead to better exercise ca-
pacity than beta-blockers, and may be therefore a better
option in physically active patients.65,66 However, verap-
amil is contraindicated in HFrEF due to negative
inotropic effects.5

Digoxin
Digoxin is a cardiac glycoside that inhibits the sodium-
potassium ATPase and augments parasympathetic
tone. Presumably through tonic increase in para-
sympathetic activity, digoxin reduces atrioventricular
conductance.2 Digoxin may not be as effective when
patients have a high sympathetic drive (i.e., during
physical activity, or in critically ill patients). In selected
patients who are haemodynamically unstable or with
severely impaired LVEF, intravenous digoxin can be
used. Digoxin is renally excreted, has a narrow thera-
peutic range and some common drug interactions (e.g.,
with verapamil or antibiotics). Therefore, careful use
www.thelancet.com Vol 37 February, 2024
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with periodic evaluation and monitoring of serum levels
is suggested.

In RCTs, there is no association between the use of
digoxin and any increase or decrease in all-cause mor-
tality, and lower dosages of digoxin may be associated
with improved prognosis.67 In the open-label RATE-AF
(Rate Control Therapy Evaluation in Permanent Atrial
Fibrillation) trial in patients with symptomatic perma-
nent AF, there was no difference in patient-reported
quality of life outcomes at 6 months between low-dose
digoxin and bisoprolol, but fewer adverse effects were
reported with digoxin, and a greater improvement in
modified EHRA and NYHA classes was seen with
digoxin.68

Combined pharmacologic therapies for rate control
Combinations of different rate controlling drugs are
indicated only when needed to achieve the target heart
rate or to better control symptoms, though studies
assessing every possible combination are lacking. Most
often combination therapy with digoxin is used in both
acute and long-term settings.69 Careful follow-up to
avoid bradycardia is advised. Combining beta-blockers
with CCBs should only be performed in secondary
care with careful monitoring given the high risk of se-
vere bradycardia or hypotension.

Pace-and-ablate
Permanent pacemaker implant in combination with
ablation of the atrioventricular node has the advantage
of controlling and regularising heart rate in patients
with AF. Whilst this reduces the ventricular conse-
quences of AF, the atria are left unchanged and so the
lack of atrial transport persists. Furthermore, ventricular
dyssynchrony caused by ventricular pacing may have an
adverse impact on stroke volume in some patients.70

The procedure is relatively simple and has a low
complication rate and low medium-term mortality
risk.71–74 The pace-and-ablate strategy improves AF-
related symptoms and most often does not worsen LV
Therapy Rhythm Rate Comments

Beta-blockers U Often first line, good safety profile. C

Non-DHP calcium-channel
blockers

U Contraindicated in HFrEF.

Digoxin U Narrow therapeutic range—monitor

Class I AADs U Monitor QRS (class IC) or QT-interva

Class III AADs U U Avoid in long-term due to potential

Cardioversion U Generally safe. Consider in persistent

Catheter ablation U The most effective rhythm control ap
preference is very important.

Pace & ablate U Generally last line therapy, but essen
hence ideally avoid in younger patien

AAD, anti-arrhythmic drug; AF, atrial fibrillation; DCCV, direct current cardioversion; DH

Table 1: Therapeutic options for rate and rhythm control of atrial fibrillation
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function.75 On the contrary, it may improve LVEF in
patients with tachycardiomyopathy.76–78

However, most pace-and-ablate studies include only
older patients, and long-term follow-up data are lacking.
In particular, concerns about potential cumulative life-
long complications associated with indwelling hardware
need to be carefully considered. Therefore, for younger
patients, this is only an option if all other approaches,
including rhythm control, have been carefully consid-
ered and/or exhausted.

The choice of device (right ventricular, biventricular
or conduction system pacing) is dependent on patient
characteristics, presence of heart failure and LVEF.79–81

In patient with pre-existing biventricular or conduction
system pacing devices for heart failure, 100% pacing is
preferable to maximise benefit.82 AF reduces effective
pacing in this setting, and atrioventricular node abla-
tion, as compared with pharmacological rate control, has
been associated with improvements in all-cause mor-
tality, cardiovascular mortality, and NYHA class.49,83

Before undertaking pace-and-ablate, it is worth giv-
ing consideration to rhythm control, especially in those
with HFrEF. It may be that patients in whom sinus
rhythm can feasibly be restored and maintained may
have better outcomes than those undergoing pace-and-
ablate.49,84

Table 1 summarises the various approaches to both
rate and rhythm control discussed in this review.

Conclusion
AF may cause adverse symptoms and haemodynamic
compromise due to loss of atrial transport and rapid,
irregular ventricular contraction. Treatment of AF-
related symptoms consists of rate and/or rhythm con-
trol. In general, rhythm control is best applied to
healthier, paroxysmal AF patients with significant
symptom burden, and those with heart failure. In multi
co-morbid patients with low likelihood of long-term si-
nus rhythm maintenance, rate control may be more
appropriate.
aution in asthma and acute heart failure.

serum levels.

l (class IA). Contraindicated in HFrEF. Consider pill-in-the-pocket approach in selected patients.

ly toxic side effects, especially for amiodarone. Useful for pre-treatment of DCCV. Monitor QT interval.

AF to assess symptom status in sinus rhythm and guide further management.

proach. Especially beneficial in heart failure/tachycardiomyopathy. Note upfront procedural risks. Patient

tially guarantees rate control and ventricular regularity. Renders patient dependent upon pacemaker—
ts due to infection risk with repeated box changes.

P, dihydropyridine; HFrEF, heart failure with reduced ejection fraction.
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Search strategy and selection criteria

References for this Review were identified through searches
of PubMed with the search terms “atrial fibrillation”,
“symptom relief”, “rate control”, and “rhythm control” from
1995 until April 2023. Articles were also identified through
searches of the authors’ own files. Only papers published in
English were reviewed. The final reference list was
generated on the basis of originality and relevance to the
broad scope of this review.

Series

8

Decisions on which strategy to pursue, and how to
achieve the intended goals, should be made alongside
the patient, taking into account co-morbidities, struc-
tural cardiac abnormalities, symptomatology, haemody-
namic status and patient preference.
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