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Abstract
Atrial fibrillation (AF), the most common form of arrhythmia, increases the risk of heart failure, stroke, 
and death. Management of AF focusses on effectively and safely controlling irregular heart rhythm, 
improving symptoms, and reducing complications. Early treatment of AF is important as it may 
improve patient life expectancy and quality of life (QoL). Current European guidelines recommend an 
integrated approach to AF management that involves shared decision making between patients and 
multidisciplinary teams of healthcare professionals to improve access to care and patient compliance. 
Treatment options include the use of anticoagulants, cardioversion, rate control therapies, and rhythm 
control therapies. Over the long term, rhythm control strategies that include antiarrhythmic drugs 
(AAD) and catheter ablation are the most common methods for controlling AF. The objective of 
this review is to highlight current European AF care pathway management recommendations and 
to examine the clinical, economic, and patient impact of different treatment options, including AAD 
and catheter ablation. While AAD have been shown to improve QoL and are affordable in the short 
term, treatment is moderately effective, associated with significant side effects, and can be costly 
long term. Catheter ablation is a highly effective therapy choice that improves patient wellbeing and 
is associated with a low rate of ablation-related complications. Compared to drug therapy, catheter 
ablation provides a significant reduction in AF burden, reduces rates of recurrence, provides a  
greater improvement in QoL, and facilitates long-term cost savings.  
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OVERVIEW OF ATRIAL FIBRILLATION 
MANAGEMENT 

Atrial fibrillation (AF) is an irregular heart rhythm 
that can cause palpitations and fatigue. Based on 
the duration of episodes, AF can be categorised 
into several types: paroxysmal (occasional AF 
that stops ≤7 days), early persistent (AF that lasts 
7 days to 3 months), persistent (continuous AF 
for >7 days), long-standing persistent (episodes 
occur for >12 months), or permanent (episodes 
continue and attempts to restore sinus rhythm 
are ceased).1,2 AF is a progressive disease: 15–
20% of patients with paroxysmal AF progress to 
persistent over 1 year.3-5  Risk factors for AF include: 
lifestyle factors (e.g., obesity and smoking),2,6 
other comorbid conditions (e.g., obstructive sleep 
apnoea, high blood pressure, and heart failure),6-8 
and nonmodifiable factors (e.g., older age, family 
history or other genetic factors, and male sex).2,7 
The symptoms of AF disrupt daily life and range 
from mild to debilitating.9 

Atrial fibrillation increases the risk of heart 
failure (5-fold risk), stroke (2.4-fold risk), and 
mortality (2-fold risk);10 however, the seriousness 
of AF is critically misunderstood and 45% of AF 
patients are unaware that AF is a life-threatening  
condition.11 Patients who do not experience 
symptoms of AF may be at greater risk of 
complications and disease severity due to 
lack of treatment. Educational and screening 
programmes that increase knowledge and 
diagnosis of AF are important tools that can 
reduce the risk of stroke and death in patients 
with AF.12,13 Early treatment of AF is important as 
it may improve patient life expectancy and QoL.2 

The 2016 European Society of Cardiology (ESC)/
European Association for Cardio-Thoracic Surgery 
(EACTS) guidelines on the management of AF  
and the 2017 Heart Rhythm Society (HRS)/
European Heart Rhythm Association (EHRA)/
European Cardiac Arrhythmia Society (ECAS)/Asia 
Pacific Heart Rhythm Society (APHRS)/Sociedad 
Latinoamericana de Estimulación Cardíaca y 
Electrofisiología (SOLAECE) expert consensus 
statement on catheter and surgical ablation of AF 
recommend an integrated management strategy 
and individualised treatment approach based on 
patient preferences with the aim of improving 
patient wellbeing, reducing hospitalisations, and 
reducing mortality.1,2 The use of anticoagulants, 

cardioversion, rate control, and rhythm control 
therapies (e.g., antiarrhythmic drugs [AAD] and 
catheter ablation) are recommended to manage 
AF.2 The objective of this review is to highlight 
these current European AF care pathway 
management recommendations and to examine 
the clinical, economic, and patient impact of 
different treatment options, including AAD and 
catheter ablation. 

CURRENT CARE PATHWAYS FOR 
THE MANAGEMENT OF ATRIAL 
FIBRILLATION IN EUROPE

The 2016 ESC/EACTS guidelines2 and the 2017 
HRS/EHRA/ECAS/APHRS/SOLAECE expert 
consensus statement1 provide guidance on 
the delivery of appropriate care for patients 
with AF, including: management of underlying 
cardiovascular (CV) risk factors and reducing 
stroke risk to improve life expectancy; electrical 
or pharmaceutical cardioversion when a patient 
is experiencing an AF episode; rate control 
therapies to control heart rate; rhythm control 
therapies, including AAD and catheter ablation 
to maintain normal sinus rhythm; and to improve 
QoL. An overview of these current care pathway 
management recommendations is provided in 
Figure 1. 

Studies indicate that screening to identify 
unknown AF can identify 1.4% of the population 
≥65 years of age with previously undiagnosed 
AF.14 The 2016 ESC/EACTS guidelines provide 
recommendations for screening for AF in at-risk 
populations, especially the elderly and stroke 
survivors.2 Opportunistic screening for AF is 
recommended by pulse taking or ECG rhythm strip 
in patients >65 years of age.  Recommendations 
for screening for AF in patients with transient 
ischaemic attack or ischaemic stroke incudes 
short-term ECG recording followed by continuous 
ECG monitoring for ≥72 hours. Patient-operated 
ECG devices, and continuous ECG monitoring 
using skin patch recordings have been validated 
for detection of paroxysmal AF, while newer 
technology advances (e.g., smartphones, smart 
watches) are currently under investigation 
for their potential role in detecting silent,  
asymptomatic AF.2
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Integrated management of AF and collaborative decision making

Following the diagnosis of AF, guidelines recommend an integrated and 
structured approach to patient care and AF management that involves 
multidisciplinary teams of cardiologists and eletrophysiologists, nonspecialist 
healthcare professionals, and allied health preofessionals, and places patients in 
a central role in decision-making.2

Key aims are to: 
- Reduce mortality                                             - Improve adherence to long-term therapy 
- Tailor management to patient preferences    - Improve adherence to guidelines
- Reduce hospitalisations

Oral anticoagulation therapy for stroke prevention in patients with AF²

Men: 0
Women: 1

No  
anticoagulation

Men: 1
Women: 2

Consider
anticoagulation

Men: >2
Women: >3

Anticoagulation
recommended

CHA2DS2-VASc score

Rate control therapy to lower and control heart rate and improve symptoms of AF2

LVEF <40% or signs of congestive 
HF

Low dose β-blockers recommended

LVEF >40%

β-blockers
 or nondihydropyridine calcium 

channel antagnist recommended

Recommended target heart rate: <110 bpm

Acute rhythm control therapy to restore normal sinus rhythm²

Coronary artery disease, 
abnormal left ventricular 

hypertrophy
Heart failure Haemodynamic

Instability

Pharmacological or electrical cardioversion recommended
Electrical 

cardioversion 
recommended

Figure 1: Current care pathways for the management of atrial fibrillation in Europe.

AAD: antiarrhythmic drug; AF: atrial fibrillation; AVR: aortic valve replacement; bpm: beats per minute; CABG:  
coronary artery bypass graft; CHA2DS2-VASc: Congestive Heart failure, hypertension, Age ≥75 (doubled), Diabetes, 
Stroke (doubled), Vascular disease, Age 65–74, and Sex (female); HF: heart failure; LVEF: left ventricular ejection 
fraction.

Adapted from 2017 HRS/EHRA Consensus Statement1 and 2016 ESC Guidelines.2
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Rhythm control therapy to maintain normal sinus rhythm and improve symptoms 
of AF1,2

Guidelines recommend that treatment with AAD, catheter ablation, and/or sur-
gical ablation be dependent on patient choice1,2

The choice of AAD needs to consider the presence of comorbidities, 
cardiovascular risk, potential for proarrhythmia, toxic effects, symptom burden, 
and patient preference.2
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Initial Atrial Fibrillation Patient Care 
Pathway Management 

Following the diagnosis of AF, guidelines 
recommend an integrated and structured 
approach to patient care and AF management 
that involves patients and multidisciplinary 
teams of cardiologists and electrophysiologists, 
nonspecialist healthcare professionals (e.g., 
primary care physician, registered nurse), and 
allied healthcare professionals (e.g., dietician, 
medical technologist), and places the patient 
in a central role in decision-making.2 The key 
aims of integrated management of AF disease 
and collaborative decision making are to tailor 
management to patient preferences, reduce 
hospitalisations, improve adherence to long-term 
therapy, and to reduce mortality.

Because the presence of CV risk factors often 
exacerbates AF,2 and AF is associated with an 
increased risk of stroke compared to patients 
in sinus rhythm,10 the initial therapeutic goal for 
AF is to treat any underlying CV conditions and 
reduce the risk of stroke.2 The following CV risk 
factors and key disease-related complications 
are commonly assessed: stroke, heart failure, 
hypertension, valvular heart disease, diabetes, 
obesity, obstructive sleep apnoea, and chronic 
kidney disease.2 To achieve CV risk reduction, 
lifestyle changes and the treatment of underlying 
CV condition are recommended.2 Stroke 
prevention with oral anticoagulants (e.g., warfarin, 
dabigatran, rivaroxaban, apixaban, and edoxaban) 
is recommended in patients at risk of stroke.2 
These AF patient care pathway management 
strategies aim to approve patient QoL, autonomy, 
social functioning, and life expectancy.2   

The CHA2DS2-VASc (congestive heart failure, 
hypertension, age ≥75 [doubled], diabetes, 
stroke [doubled], vascular disease, age 65–74, 
and sex  [female]) score and the HAS-BLED 
(hypertension, abnormal renal/liver function 
[1 point each], stroke, bleeding history or 
predisposition, labile INR, elderly [>65 years], 
drugs/alcohol concomitantly [1 point each]) score 
are used for evaluating stroke and bleeding risk, 
respectively, in patients with AF.2  In patients with 
stroke risk factors (CHA2DS2-VASc score of ≥1 
for men and ≥2 for women), oral anticoagulation 
is recommended.2 Guidelines recommend 
the reduction of modifiable risk factors (e.g., 

treating hypertension, reducing antiplatelet and 
nonsteroidal anti-inflammatory drugs) in patients 
with AF on oral anticoagulation.2 The guidelines 
also make recommendations for occlusion or 
exclusion of the left atrial appendage for the 
prevention of stroke. Anticoagulation should be 
continued in at-risk patients with AF for stroke 
prevention and left atrial appendage occlusion 
may be considered for stroke prevention in 
patients with AF and contraindications for long-
term anticoagulation treatment. Further research 
is needed to inform the best use of left atrial 
appendage occlusion devices (e.g., Watchman™), 
especially in patients who are unsuitable for oral 
anticoagulation or in patients who suffer a stroke 
on oral anticoagulation. 

Rate and Rhythm Control Strategies  
in Atrial Fibrillation Patient Care 
Pathway Management 

Atrial fibrillation care pathway management 
includes rhythm control therapy to restore 
sinus rhythm during an episode of AF and rate 
and rhythm control therapies in the long term. 
Rhythm control therapies include electrical 
and pharmacological cardioversion with the 
type of cardioversion chosen dependent on 
haemodynamic stability, presence and type of 
structural heart disease, and patient choice.2 
Long-term rhythm control therapies include 
pharmacological (i.e., AAD), interventional (i.e., 
catheter ablation), or surgical (i.e., surgical 
ablation) options. Rhythm control strategies that 
include AAD and catheter ablation are the most 
common long-term methods for controlling AF, 
effectively preventing recurrence in as many as 
94% of patients over the course of 1 year.2,15-20 The 
choice of an alternative rhythm control therapy 
requires patient involvement, consideration of 
patient preferences, and informed decision-
making with a multidisciplinary team of healthcare 
professionals, should the first rhythm control 
strategy fail.2 Patients who experience recurrence 
of symptomatic AF while on AAD or after catheter 
ablation may choose to receive treatment with a 
different AAD, undergo catheter ablation again, 
receive hybrid therapy (i.e., combining AAD 
with ablation), or start rate control therapies to  
control AF rate or symptoms.2

Several therapies previously used to treat AF  
are no longer recommended or are only  
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recommended for use in select patient 
populations.2 Implantable cardioverter 
defibrillators are not indicated for rhythm control 
of AF and pacemakers are only recommended  
for use in patients with sick sinus syndrome and/
or bradycardia.

IMPACT OF ANTIARRHYTHMIC DRUG 
THERAPY IN THE MANAGEMENT OF 
ATRIAL FIBRILLATION

Overview of Antiarrhythmic  
Drug Therapy 

AAD therapy is an integral part of maintaining 
sinus rhythm after cardioversion; AAD act to 
suppress the firing of or depress the transmission 
of abnormal electrical signals.2 Several Class I 
(sodium channel blockers) and Class III (potassium 
channel blockers) AAD are available for rhythm 
control, including, Class 1A: disopyramide and 
quinidine; Class IC: flecainide and propafenone; 
and Class III: amiodarone, dronedarone, dofetilide, 
and sotalol. In the 2016 ESC/EACTS guidelines, 
flecainide, propafenone, dronedarone, and sotalol 
are recommended (Class 1A recommendation) 
for preventing symptomatic AF in patients with 
normal left ventricular function and without 
pathological left ventricular hypertrophy.2

Choice of AAD is primarily guided by safety 
considerations, including absolute or relative 
contraindications, risk factors for adverse 
events (AE) such as onset of new arrhythmia or 
exacerbation of existing arrhythmia and effects 
outside the heart, factors that influence drug 
disposition (e.g., patient age and renal or hepatic 
function), and patient preference.2 Guidelines 
recommend placing patients in the central role in 
the decision-making process to improve patient 
compliance and reduce the clinical consequences 
of AF.2

Clinical Impact of Antiarrhythmic  
Drug Therapy 

AAD is relatively safe and moderately effective 
at maintaining normal sinus rhythm. Rates for 
maintaining normal sinus rhythm with AAD 
at 1 year range from 33–56%;21 however, 48% 
of patients with AF are not well managed on 
AAD.22 The toxicity profile of AAD is varied and 
frequently includes drug-induced arrhythmia in 

2–4% of patients and AE leading to treatment 
discontinuation in 12–19% of patients.2,21,23 
Diarrhoea, nausea and vomiting, headache, 
and dry mouth are commonly experienced AE 
associated with AAD. Treatment withdrawal rates 
as a result of AE vary according to medication class 
(Class IA: 19%, Class IC: 12%, and Class III: 13%).21  
Reported event rates for stroke, heart failure, and 
mortality are low; however, the potential benefits 
of AAD in reducing these events are yet to  
be established.2,21,24 

The Impact of Antiarrhythmic Drug 
Therapy on Patients

AAD therapy is effective at reducing AF 
recurrences,21 controlling symptoms of AF, 
and improving patient QoL.25 In the A4 study, 
paroxysmal AF patients (N=112) treated with AAD 
showed a 13% reduction in symptom frequency 
(p=0.002) and a 38% reduction in symptom 
severity (p<0.0001) as measured by the AF 
Symptom Frequency and Severity Checklist.25-28 
Improvements in QoL were experienced at 1 
year after AAD initiation as demonstrated by an 
increase in SF-36, including a 14% increase in the 
physical component (p=0.001) and 18% increase 
in the mental component (p=0.0001) subscales.

Economic Impact of Antiarrhythmic 
Drug Therapy in Atrial Fibrillation

Several studies have shown that AAD are cost 
effective. Treatment costs for AAD are offset 
by reductions in rates for AE, stroke, and 
mortality.29-31 Although the initial cost of AAD 
treatment is relatively low, the length of treatment 
is indefinite and the cumulative cost of AAD 
increases annually. For example, one French cost 
analysis study found that the cumulative cost 
of AAD in paroxysmal AF patients treated with 
two AAD increased 28% annually, over 9 years.32 
Table 1 illustrates the potential treatment costs 
for managing patients with AF using AAD in 
France, Germany, Italy, Spain, and the UK, based 
on current efficacy and event rates for AAD and 
unit costs reported in the literature. The cost of 
AAD therapy is influenced by its toxicity level 
and effectiveness in restoring sinus rhythm and 
reducing the risk of AF-related consequences, 
such as stroke and heart failure.31,33-43
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IMPACT OF CATHETER ABLATION 
IN THE MANAGEMENT OF ATRIAL 
FIBRILLATION 

Overview of Catheter Ablation

Catheter ablation is used to create small scars 
on targeted parts of heart tissue that block the 
abnormal electrical signals causing the arrhythmia 
in AF.1,2 Ablation strategies commonly include 
isolation of the pulmonary veins and creation of 
specific lines of lesions within the left atrium.1 
Key considerations for treating patients with 
catheter ablation include: type of AF, presence of 
structural heart disease and other comorbidities, 
risk of complications, patient preference, degree 
of symptoms, candidacy for alternative therapies 
(e.g., rate control, AAD), patient age, and frailty.1 

Clinical Impact of Catheter Ablation

Prior to 2012, long-term rates of freedom 
from atrial arrhythmia were reported to be 
54.1% in paroxysmal AF patients and 41.8% in 
nonparoxysmal AF patients.44 More recently, 
higher rates of freedom from atrial arrhythmias 
have been reported in clinical studies at 1 
year after a single procedure with advanced 
catheter ablation technology in paroxysmal  
(84–94%)15-20 and persistent (59–83%)15,18,45-48 
AF patients. Studies similarly show that a single 
catheter ablation procedure effectively maintains 
sinus rhythm in eligible patients with AF and 
heart failure (38–75%)49-51 and in elderly patients 
≥75 years of age (78%).52

Catheter ablation is associated with a low risk 
of AE. Up to 10% of patients may experience 
a complication.2 Potentially life-threatening 

Table 1: Potential treatment costs for managing patients with atrial fibrillation with antiarrhythmic drug therapy and 
catheter ablation in Europe.

Costs are estimates for 1,000 patients, based on efficacy and event rates for AAD and ablation reported earlier, and 
unit costs reported in the literature. Unit costs were inflated to 2019 Euros.42 

*based on mean per patient per event costs in AF patients; †cost reported is a mean per patient per event of stroke, 
transient ischaemic attack, and systemic embolism; ‡assumes costs for hospital admissions for pacer implantation 
represents heart failure hospitalisation; §electrical cardioversion only; ††includes fatal ischaemic stroke, and mild, 
moderate, and severe ischaemic stroke events; ‡‡includes intracranial haemorrhage, haemorrhagic stroke, and 
ischaemic stroke; §§based on mean per patient per year cost in AF patients. 

AAD: antiarrhythmic drug; AF; atrial fibrillation.

Symptomatic AF episodes Long-term AF consequences

Cardioversion Stroke Heart failure

AAD

France33* - €298,969† €249,358

Germany34 €723,690 €96,202 €206,058‡

Italy31, 35 €309,946 €149,695 €113,335

Spain36,37 €71,343§ €142,087–183,840†† -

UK35, 38 £410,528 £408,067‡‡ -

Symptomatic AF episodes Long-term AF consequences

Cardioversion Repeat ablation Stroke Heart failure

Ablation

France33* - - €199,312† €332,447

Germany34, 39 €75,516 €1,465,861 €64,135 €274,744‡

Italy31,35,40 €32,342 €13,422§§ €99,797 €151,131

Spain36, 37 €7,444§ - €94,725–122,560†† -

UK35, 38,39,41 £42,838 £899,801–£2,020,708 £272,045‡‡ -
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but manageable complications may occur in 
2–3% of patients (i.e., periprocedural death, 
oesophageal perforation or fistula, periprocedural 
stroke [including transient ischaemic attack 
or air embolism], or cardiac tamponade).2 
Complications of an unknown significance (i.e., 
asymptomatic cerebral embolism and radiation 
exposure) range from 5–20%.2

The relative safety of catheter ablation was 
reconfirmed in the largest randomised control trial 
examining catheter ablation in AF, the CABANA 
trial. In this trial, complications were rare; the most 
serious AE reported was cardiac tamponade 
(occurred in 0.8% of the study population) and 
there was no incidence of atrial oesophageal 
fistula in >1,000 symptomatic AF patients.53 
Catheter ablation also normalises the incidence 
of AF-related consequences during long-term 
follow-up.54  Using data from a large study derived 
from a prospective registry, compared to matched 
controls without AF, AF patients who underwent 
ablation had similar rates of death (p<0.0001), 
stroke (p<0.0001), Alzheimer’s dementia 
(p<0.0001), senile dementia (p<0.0001), and 
vascular dementia (p=0.001) at 1 year and 3 years. 

The Impact of Catheter Ablation  
on Patients

Catheter ablation is highly effective at controlling 
AF symptoms and significantly improves 
patient QoL. In the CABANA trial (N=2,204  
symptomatic AF patients), improvements in 
symptoms and QoL after catheter ablation of AF 
were demonstrated at 12 months and maintained 
at 60 months, as demonstrated by reductions 
in the Mayo Atrial Fibrillation-Specific Symptom 
Inventory (MAFSI) scores and improvements in 
Atrial Fibrillation Effect on Quality of Life (AFEQT) 
and SF-36 physical and mental component 
summary scores.26  

Economic Impact of Catheter Ablation

Several studies have shown that catheter 
ablation of AF is cost-effective when benefits 
are maintained over the medium to long-term, 
with improved QoL and reduced cost of follow-
up treatment identified as key drivers influencing 
cost.31,41,55-59 European data on medical visits 
before and after catheter ablation are limited; 
however, evidence outside of Europe shows that 
catheter ablation reduces the need for unplanned 

medical visits compared to before ablation, with 
reductions of <80% at 2 years.60 Table 1 illustrates 
the potential treatment costs for managing 
patients with AF with catheter ablation in France, 
Germany, Italy, Spain, and the UK, based on 
current efficacy and event rates for catheter 
ablation and unit costs reported in the literature. 
Improved efficacy and reductions in unplanned 
medical visits after catheter ablation can lead to 
reduced costs for managing AF.31,33-41 

IMPACT OF CATHETER ABLATION 
COMPARED TO DRUG THERAPY IN 
MANAGING ATRIAL FIBRILLATION

Clinical Impact of Catheter Ablation 
Compared to Drug Therapy

The clinical efficacy of catheter ablation  
compared to drug therapy has been assessed in 
several global trials, including the CABANA,53,61 

CASTLE-AF,62 and ATTEST63 trials. These trials 
show catheter ablation is more effective in 
preventing recurrence, complications, and 
progression of AF than drug therapy, with 
a similar rate of AE. In the CABANA trial, a 
significant 48% improvement in freedom from 
atrial arrhythmia over 4-year follow-up period was 
demonstrated with catheter ablation, compared 
to drug therapy (hazard ratio [HR]: 0.52; 95% 
confidence interval [CI]: 0.45–0.60; p<0.001).48 
Catheter ablation was associated with reduced 
incidence of AF complications including death, 
stroke, and cardiac arrest versus no treatment.53,61 
The composite endpoint for death or CV 
hospitalisation was statistically different between 
the catheter ablation group versus the drug 
therapy group (51.7% versus 58.1%, HR: 0.83; 95% 
CI: 0.74–0.93; p=0.001). In the CASTLE-AF trial 
(N=363), which included patients with AF and 
heart failure, >60% of patients who underwent 
catheter ablation maintained sinus rhythm 
compared to ~25% of those on drug therapy at 
1-year follow-up (p<0.001).62 Catheter ablation 
was associated with a significant improvement of 
≤47% in survival, free from death, or heart failure 
hospitalisation compared to drug therapy over 5 
years’ follow-up.62 In ATTEST (N=255), patients 
with paroxysmal AF who underwent catheter 
ablation were 10-fold less likely to progress to 
persistent AF, compared to the cohort using AAD 
(HR: 0.11; 95% CI: 0.02–0.48; p=0.0034).63 Studies 
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report a similar frequency of AE when treating 
patients with catheter ablation or drug therapy; 
however, the types of events are often specific to 
the treatment strategy.53,62,64

Patient Impact of Catheter Ablation 
Compared to Drug Therapy

A significantly greater improvement in patient 
QoL with catheter ablation of AF compared 
to drug therapy has been demonstrated in two 
randomised controlled trials: the CABANA,26 
and the CAPTAF64 trials. In CAPTAF, SF-
36 QoL summary scores measuring general 
health, physical health, and mental health were 
significantly higher among those patients treated 
with ablation versus drug therapy at 1 year 
(between-group differences: physical health: 8.9 
points, p=0.003; mental health: 6.1 points, p=0.02; 
physical health: 5.3 points, p=0.02).64 In CABANA, 
MAFSI frequency and severity scores, and AFEQT 
summary scores, were more favourable in the 
catheter ablation group than the drug therapy 
group at 1 year and maintained over 5 years 
(Figure 2).26  

Economic Impact of Catheter Ablation 
Compared to Drug Therapy

Studies indicate that catheter ablation is cost-
effective compared to AAD for the management  
of AF.65  In a recent UK database analysis  
comparing 1-year resource utilisation after 
catheter ablation to that with AAD, catheter 
ablation was associated with significantly 
less resource utilisation than AAD over 1 year 
(including a 3-month blanking period), a 51% 
relative reduction in CV-related outpatient visits 
(p<0.001), and 38% lower inpatient admissions 
for heart failure (p=0.0318).65 Although economic 
studies comparing ablation to AAD are limited 
across European counties, several economic 
analyses show that ablation is cost-effective 
compared to AAD due to its greater clinical 
effectiveness.31,41,55-59 A French cost analysis 
examining the cumulative costs of paroxysmal AF 
treatment over 10 years showed that costs become 
favourable for catheter ablation at 5 years after 
the initial ablation procedure when compared to 
AAD, despite the larger initial investment.32

Figure 2: Significantly greater improvement from baseline in quality of life with catheter ablation than with drug 
therapy at 1 year and maintained over 5 years among atrial fibrillation patients in CABANA.

*As measured by the MAFSI and AFEQT questionnaire. **Statistical significance not reported.

AFEQT: Atrial Fibrillation Effect on Quality of Life; MAFSI: Mayo Atrial Fibrillation-Specific Symptom Inventory.

Adapted from Mark et al.26 

MAFSI* symptom  
frequency scores

MAFSI* symptom  
severity scores

AFEQT* summary scores

Adjusted mean difference Adjusted mean difference Adjusted mean difference

Favours catheter ablationFavours drug therapy

Bateline

12 months

60 months

Bateline

12 months

60 months

Baseline

12 months

60 months

0.2**

1.7
p<0.001

1.3**

0.1**

1.5
p<0.001

1.0**

-0.2**

5.3
p<0.001

2.6**

-2          -1         0          1          2 -2          -1         0          1          2 -3             0              3              6

Favours catheter ablationFavours drug therapy Favours catheter ablationFavours drug therapy



Creative Commons Attribution-Non Commercial 4.0	 October 2019  •  CARDIOLOGY 107

References

1.	 Calkins H et al. 2017 HRS/EHRA/
ECAS/APHRS/SOLAECE expert 
consensus statement on catheter and 
surgical ablation of atrial fibrillation. 
Heart Rhythm. 2017;14(10):e275-444.

2.	 Kirchhof P et al. 2016 ESC 
Guidelines for the management 
of atrial fibrillation developed in 
collaboration with EACTS. Eur Heart 
J. 2016;37(38):2893-962.

3.	 de Vos CB et al. Progression from 
paroxysmal to persistent atrial 
fibrillation clinical correlates and 
prognosis. J Am Coll Cardiol. 
2010;55(8):725-31.

4.	 Nieuwlaat R et al. Prognosis, disease 
progression, and treatment of atrial 
fibrillation patients during 1 year: 
follow-up of the Euro Heart Survey 

on atrial fibrillation. Eur Heart J. 
2008;29(9):1181-9.

5.	 Schnabel RB et al. Atrial fibrillation 
patterns are associated with 
arrhythmia progression and clinical 
outcomes. Heart. 2018;104(19):1608-
14.

6.	 Boriani G, Proietti M. Atrial fibrillation 
prevention: An appraisal of current 
evidence. Heart 2018;104(11):882-7.

7.	 Lloyd-Jones DM et al. Lifetime risk for 
development of atrial fibrillation: The 
Framingham Heart Study. Circulation. 
2004;110(9):1042-6.

8.	 Zoni-Berisso M et al. Epidemiology 
of atrial fibrillation: European 
perspective. Clin Epidemiol. 
2014;6:213-20.

9.	 Nazli C et al. Impaired quality of 
life in patients with intermittent 
atrial fibrillation. Anatol J Cardiol. 
2016;16(4):250-5.

10.	 Odutayo A et al. Atrial fibrillation 
and risks of cardiovascular disease, 
renal disease, and death: Systematic 
review and meta-analysis. BMJ. 
2016;354:i4482.

11.	 Aliot E et al. An international 
survey of physician and patient 
understanding, perception, and 
attitudes to atrial fibrillation and its 
contribution to cardiovascular disease 
morbidity and mortality. Europace. 
2010;12(5):626-33.

12.	 Ben Freedman S, Lowres N. 
Asymptomatic atrial fibrillation: The 
case for screening to prevent stroke. 

FUTURE DIRECTIONS

The 2016 ESC/EACTS guidelines and the 2017 
HRS/EHRA/ECAS/APHRS/SOLAECE expert 
consensus statement highlight key areas for  
future research, which will help establish 
the optimal strategies to be used in future 
recommendations and patient care pathway 
strategies for the management of AF.1,2 Although 
CABANA and CASTLE-AF examined long-
term outcomes of catheter ablation ≤5 years, 
further research is needed to examine long-term 
outcomes beyond 5 years. Further research is 
needed to understand key elements of integrated  
healthcare management teams, oral 
anticoagulation therapy, rhythm control 
outcomes, progress in rhythm control therapy, 
and recurrence of AF after catheter ablation. 
For example, with regards to an integrated 
healthcare management team, further research is 
required to understand whether a multifunctional 
team approach, including general cardiologists, 
electrophysiologists, surgeons, and other 
specialists, leads to better outcomes for AF 
patients than care delivery through isolated pillars 
of care, and to understand the optimal role for 
each member of the care delivery team. For oral 
anticoagulation therapy, it is unclear if a patient 
who has subclinical or no AF after successful 
catheter ablation needs oral anticoagulation, 
and whether there are patients who can safely 
discontinue oral anticoagulation therapy.  
Research is also foreseen to understand progress 

in rhythm control therapy and to determine the 
clinical and economical value of technological 
innovation for both drug therapy and ablation. 
Finally, there is limited data on the optimal 
treatment strategy in patients who experience 
recurrence of AF after catheter ablation and 
whether patients should receive a repeat catheter 
ablation, surgical ablation, AAD, or hybrid therapy 
(i.e., combining AAD with ablation).

CONCLUSION

This review promotes greater awareness and 
understanding of the current care pathways for 
the management of AF in Europe and highlights 
the current evidence for the clinical and 
economic impact of AAD and catheter ablation. 
Overall disease management of AF focusses on 
controlling the irregular heart rhythm, improving 
symptoms, and reducing key complications 
based on shared decision-making between 
healthcare professionals and patients. Treatment 
guidelines recommend rhythm control therapies 
to maintain normal sinus rhythm in patients 
with AF. Studies demonstrate that AAD therapy 
is moderately effective and is associated with 
treatment withdrawals, but it has been shown 
to improve QoL and is affordable over the short 
term. Catheter ablation is more effective at 
reducing symptom burden than drug therapy, is 
associated with lower rate of recurrence, provides 
a significantly greater improvement in QoL, and  
is less costly over the long term.



CARDIOLOGY  •  October 2019	 EMJ  EUROPEAN MEDICAL JOURNAL108

JAMA. 2015;314(18):1911-2.

13.	 Freedman B et al. Screening for 
atrial fibrillation: A report of the AF-
SCREEN International collaboration. 
Circulation. 2017;135(19):1851-67.

14.	 Lowres N et al. Screening to identify 
unknown atrial fibrillation. A 
systematic review. Thromb Haemost. 
2013;110(2):213-22.

15.	 Hussein A et al. Prospective use of 
Ablation Index targets improves 
clinical outcomes following ablation 
for atrial fibrillation. J Cardiovasc 
Electrophysiol. 2017;28(9):1037-47.

16.	 Taghji P et al. Evaluation of a strategy 
aiming to enclose the pulmonary 
veins with contiguous and optimized 
radiofrequency lesions in paroxysmal 
atrial fibrillation: A pilot study. JACC 
Clin Electrophysiol. 2018;4(1):99-108.

17.	 Phlips T et al. Improving procedural 
and one-year outcome after contact 
force-guided pulmonary vein 
isolation: The role of interlesion 
distance, ablation index, and contact 
force variability in the 'CLOSE'-
protocol. Europace. 2018;20:f419-27.

18.	 Solimene F et al. Safety and efficacy 
of atrial fibrillation ablation guided by 
Ablation Index module. J Interv Card 
Electrophysiol. 2019;54(1):9-15.

19.	 Di Giovanni G et al. One-year follow-
up after single procedure Cryoballoon 
ablation: A comparison between 
the first and second generation 
balloon. J Cardiovasc Electrophysiol. 
2014;25:834-9.

20.	 Jourda F et al. Contact-force 
guided radiofrequency vs. second-
generation balloon cryotherapy for 
pulmonary vein isolation in patients 
with paroxysmal atrial fibrillation-a 
prospective evaluation. Europace. 
2015;17(2):225-31.

21.	 Lafuente-Lafuente C et al. 
Antiarrhythmics for maintaining sinus 
rhythm after cardioversion of atrial 
fibrillation. Cochrane Database Syst 
Rev. 2015;(3):CD005049.

22.	 Calkins H et al. Treatment of atrial 
fibrillation with antiarrhythmic 
drugs or radiofrequency ablation: 
Two systematic literature reviews 
and meta-analyses. Circ Arrhythm 
Electrophysiol. 2009;2(4):349-61.

23.	 Camm J. Antiarrhythmic drugs for 
the maintenance of sinus rhythm: 
risks and benefits. Int J Cardiol. 
2012;155(3):362-71.

24.	 Lakdawalla D et al. Comparative 
effectiveness of antiarrhythmic drugs 
on cardiovascular hospitalization and 
mortality in atrial fibrillation. J Comp 
Eff Res. 2013;2(3):301-12.

25.	 Jais P et al. Catheter ablation versus 
antiarrhythmic drugs for atrial 
fibrillation: The A4 study. Circulation. 
2008;118(24):2498-505.

26.	 Mark DB et al. Effect of catheter 
ablation vs medical therapy on 

quality of life among patients with 
atrial fibrillation: The CABANA 
randomized clinical trial. JAMA. 
2019;321(13)1275-85.

27.	 Aliot E et al. Quality of life in patients 
with atrial fibrillation: How to assess 
it and how to improve it. Europace. 
2014;16(6):787-96.

28.	 Walfridsson U et al. Development 
and validation of a new Arrhythmia-
Specific questionnaire in Tachycardia 
and Arrhythmia (ASTA) with focus 
on symptom burden. Health Qual Life 
Outcomes. 2012;10:44.

29.	 Bruggenjurgen B et al. Cost 
effectiveness of antiarrhythmic 
medications in patients suffering from 
atrial fibrillation. Pharmacoeconomics. 
2013;31(3):195-213.

30.	 Nilsson J et al. Cost-effectiveness 
analysis of dronedarone versus 
other anti-arrhythmic drugs for 
the treatment of atrial fibrillation-
-results for Canada, Italy, Sweden 
and Switzerland. Eur J Health Econ. 
2013;14(3):481-93.

31.	 Akerborg O et al. Cost-effectiveness 
of dronedarone in atrial fibrillation: 
Results for Canada, Italy, Sweden, 
and Switzerland. Clin Ther. 
2012;34(6):1788-802.

32.	 Weerasooriya R et al. Cost analysis 
of catheter ablation for paroxysmal 
atrial fibrillation. Pacing Clin 
Electrophysiol. 2003;26(1P2):292-4.

33.	 Cotte FE, Chaize G, Gaudin AF, 
Samson A, Vainchtock A, Fauchier 
L. Burden of stroke and other 
cardiovascular complications in 
patients with atrial fibrillation 
hospitalized in France. Europace. 
2016;18(4):501-7.

34.	 McBride D et al. The costs of care 
in atrial fibrillation and the effect of 
treatment modalities in Germany. 
Value Health. 2009;12(2):293-301.

35.	 Hohnloser SH et al. Patient-reported 
treatment satisfaction and budget 
impact with rivaroxaban vs. standard 
therapy in elective cardioversion of 
atrial fibrillation: a post hoc analysis 
of the X-VeRT trial. Europace. 
2016;18(2):184-90.

36.	 Gonzalez-Juanatey JR et al. Cost-
effectiveness of dabigatran for stroke 
prevention in non-valvular atrial 
fibrillation in Spain. Rev Esp Cardio 
(Engl Ed). 2012;65(10):901-10.

37.	 Ringborg A et al. Costs of atrial 
fibrillation in five European countries: 
Results from the Euro Heart Survey 
on atrial fibrillation. Europace. 
2008;10(4):403-11.

38.	 National Institute for Health and Care 
Excellence (NICE). Costing Report: 
Atrial fibrillation. Implementing the 
NICE guideline on atrial fibrillation 
(CG180)2014. Available at: https://
www.nice.org.uk/guidance/
cg180/resources/costing-report-
pdf-243730909. Last accessed: 1 
October 2019.

39.	 Chun KRJ et al. The impact of 
cryoballoon versus radiofrequency 
ablation for paroxysmal atrial 
fibrillation on healthcare utilization 
and costs: An economic analysis from 
the FIRE AND ICE trial. J Am Heart 
Assoc 2017;6(8):pii.e006043.

40.	 Zoni Berisso M et al. The cost of 
atrial fibrillation in Italy: A five-year 
analysis of healthcare expenditure 
in the general population. From the 
Italian Survey of Atrial Fibrillation 
Management (ISAF) studyEur Rev 
Med Pharmacol Sci. 2017;21(1):175-83.

41.	 McKenna C et al. Cost-effectiveness 
of radiofrequency catheter ablation 
for the treatment of atrial fibrillation 
in the United Kingdom. Heart. 
2009;95(7):542-9.

42.	 European Central Bank. HCIP - 
Indices, breakdown by purpose of 
consumption: 1.6 - Health [updated 
April 2019. Available at: https://www.
ecb.europa.eu/stats/ecb_statistics/
escb/html/table.en.html?id=JDF_
ICP_COICOP_INX. Last accessed: 1 
October 2019.

43.	 Saborido CM et al. Systematic 
review and cost-effectiveness 
evaluation of 'pill-in-the-pocket' 
strategy for paroxysmal atrial 
fibrillation compared to episodic 
in-hospital treatment or continuous 
antiarrhythmic drug therapy. Health 
Technol Assess. 2010;14(31):iii-iv, 1-75.

44.	 Ganesan AN et al. Long-term 
outcomes of catheter ablation of 
atrial fibrillation: A systematic review 
and meta-analysis. J Am Heart Assoc. 
2013;2(2):e004549.

45.	 Lemes C et al. One-year clinical 
outcome after pulmonary vein 
isolation in persistent atrial fibrillation 
using the second-generation 28 mm 
cryoballoon: A retrospective analysis. 
Europace. 2016;18(2):201-5.

46.	 Guhl EN et al. Efficacy of cryoballoon 
pulmonary vein isolation in patients 
with persistent atrial fibrillation. 
J Cardiovasc Electrophysiol. 
2016;27(4):423-7.

47.	 Irfan G et al. One-year follow-up 
after second-generation cryoballoon 
ablation for atrial fibrillation in a large 
cohort of patients: A single-centre 
experience. Europace. 2016;18(7):987-
93.

48.	 Boveda S et al. Single-procedure 
outcomes and quality-of-life 
improvement 12 months post-
cryoballoon ablation in persistent 
atrial fibrillation: Results from the 
multicenter CRYO4PERSISTENT 
af trial. JACC Clin Electrophysiol. 
2018;4(11):1440-7.

49.	 Hunter RJ et al. A randomized 
controlled trial of catheter ablation 
versus medical treatment of atrial 
fibrillation in heart failure (the 
CAMTAF trial). Circ Arrhythm 
Electrophysiol. 2014;7(1):31-8.

50.	 Jones DG et al. A randomized trial 



Creative Commons Attribution-Non Commercial 4.0	 October 2019  •  CARDIOLOGY 109

to assess catheter ablation versus 
rate control in the management 
of persistent atrial fibrillation in 
heart failure. J Am Coll Cardiol. 
2013;61(18):1894-903.

51.	 Prabhu S et al. Catheter Ablation 
versus medical rate control in atrial 
fibrillation and systolic dysfunction: 
The CAMERA-MRI study. J Am Coll 
Cardiol. 2017;70:1949-61.

52.	 Santangeli P et al. Catheter ablation 
of atrial fibrillation in octogenarians: 
Safety and outcomes. J Cardiovasc 
Electrophysiol. 2012;23(7):687-93.

53.	 Packer DL et al. Effect of catheter 
ablation vs antiarrhythmic drug 
therapy on mortality, stroke, bleeding, 
and cardiac arrest among patients 
with atrial fibrillation: The CABANA 
randomized clinical trial. JAMA. 
2019;321(13):1261-74.

54.	 Bunch TJ et al. Patients treated 
with catheter ablation for atrial 
fibrillation have long-term rates of 
death, stroke, and dementia similar 
to patients without atrial fibrillation. 
Journal of Cardiovasc Electrophysiol. 
2011;22(8):839-45.

55.	 Rodgers MM et al. Curative catheter 

ablation in atrial fibrillation and 
typical atrial flutter: Systematic 
review and economic evaluation. 
Health Technol Asess. 2008;12(34):iii-
iv,xi-xiii,1-198.

56.	 Reynolds MR et al. Cost-effectiveness 
of radiofrequency catheter ablation 
compared with antiarrhythmic 
drug therapy for paroxysmal 
atrial fibrillation. Circ Arrhythm 
Electrophysiol. 2009;2(4):362-9.

57.	 Assasi NB et al. Ablation procedures 
for rhythm control in patients with 
atrial fibrillation: Clinical and cost-
effectiveness analyses. CADTH 
Technology Report. 2010;2(1):e2101.

58.	 Khaykin Y et al. Cost comparison 
of ablation versus antiarrhythmic 
drugs as first-line therapy for atrial 
fibrillation: An economic evaluation of 
the RAAFT pilot study. J Cardiovasc 
Electrophysiol. 2009;20(1):7-12.

59.	 Aronsson M, Walfridsson H, Janzon 
M, Walfridsson U, Nielsen JC, Hansen 
PS, et al. The cost-effectiveness of 
radiofrequency catheter ablation as 
first-line treatment for paroxysmal 
atrial fibrillation: results from a 
MANTRA-PAF substudy. Europace. 

2015;17(1):48-55.

60.	 Samuel M et al. Catheter ablation for 
the treatment of atrial fibrillation is 
associated with a reduction in health 
care resource utilization. J Cardiovasc 
Electrophysiol. 2017;28(7):733-41.

61.	 Noseworthy PA et al. Atrial fibrillation 
ablation in practice: Assessing 
CABANA generalizability. Eur Heart J. 
2019;40(16):1257-64.

62.	 Marrouche NF et al. Catheter ablation 
for atrial fibrillation with heart failure. 
N Engl J Med. 2018;378(5):417-27.

63.	 Kuck KH et al. Catheter ablation 
delays progression of atrial fibrillation 
from paroxysmal to persistent atrial 
fibrillation. 2019.

64.	 Blomstrom-Lundqvist C et al. Effect 
of catheter ablation vs antiarrhythmic 
medication on quality of life in 
patients with atrial fibrillation: The 
CAPTAF randomized clinical trial. 
JAMA. 2019;321(11):1059-68.

65.	 Jarman JWE et al. Resource use and 
clinical outcomes in patients with 
atrial fibrillation with ablation versus 
antiarrhythmic drug treatment. BMC 
Cardiovasc Disord. 2018;18(1):211.

FOR REPRINT QUERIES PLEASE CONTACT:   +44 (0) 1245 334450


