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Management of Paroxysmal and Persistent AF

Non-permanent 
atrial fibrillation
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High Prevalence Guideline Management

EU AF Prevalence is estimated at 
10 million today and is predicted 

to double by 2060 

Krijthe, B.P., et al. EHJ 2013; 34: 2746–51; 2) World Health Organization. http://www.euro.who.int/en/health-topics/noncommunicable-diseases 3) 
Hindricks G, et al. Eur Heart J. 2021;42:373-498, 4) Camm AJ, et al. J Amer Coll Cardiol April 2022

http://www.euro.who.int/en/health-topics/noncommunicable-diseases%203
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European Heart Journal (2001) 22, 1852–1923

“Conversion to and maintenance of sinus rhythm offers the theoretical advantages of reducing the risk of 

thromboembolism and consequently the need for chronic anticoagulation, but drugs used to control heart rate 

are generally considered safer than those with an antiarrhythmic effect. The relative merit of these 2 approaches 

— rhythm control vs. rate control — is the subject of ongoing clinical trials[178,179]. Limited available data 

suggest no clear advantage of one approach over the other[179]…”

179: Hohnloser SH, Kuck KH, Lilienthal J. Rhythm or rate control in atrial fibrillation: Pharmacological 
Intervention in Atrial Fibrillation (PIAF): a randomised trial. Lancet 2000; 356: 1789–94.

252 patients; Amiodarone vs Diltiazem, Follow-up 12 months, Amio 23% cardioverted 
QOL no difference, Walking distance improved with Amiodarone, Hospitalisation more with Amiodarone 

Task Force 

Report
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Rate versus Rhythm Control Trials

Roy D, et al. N Engl J Med. 2008 Jun 19;358(25):2667-77

AFFIRM AF-CHF

N Engl J Med. 2002 Dec 5;347(23):1825-33
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ACC/AHA/ESC 2006 Guidelines for the 
Management of Patients With Atrial Fibrillation

Fuster V, et al. 2006 Circulation. 2006;114:e257-e354

When AF persists, one option is to accept 

progression to permanent AF, with 

attention to antithrombotic therapy and 

control of the ventricular rate.

……the decision to attempt restoration of 

sinus rhythm should be based on the 

severity of arrhythmia-related symptoms 

and the potential risk of antiarrhythmic 

drugs.

Recurrent 
Paroxysmal AF

Minimal or 
no symptoms

Anticoagulation and rate 
control* as needed

No drug for 
prevention of AF

Disabling symptoms in AF

Anticoagulation and 
rate control needed

AAD therapy*

AF ablation if AAD 
treatment fails 

Persistent AF



These Results Were Not Intuitive

How could this have happened? 
 Oral anticoagulation should not be abandoned after 

rhythm control
 Toxic effects of antiarrhythmic drugs
 Less effective treatment of underlying comorbidities
 Less aggressive management of atrial fibrillation with 

available drugs therapy
 Antiarrhythmic drug with proven value in reducing 

“hard” cardiovascular outcomes were not available 
 Left atrial ablation was not a therapeutic option
 Trials “relatively” were short compared with a lifetime 

in AF vs SRThomas Lewis, 1902

...the notion of a 

patient continuing 

to live with an 

auricle incapable of 

contraction is a 

somewhat novel 

idea... 

….it seems 

necessary to devote 

a little study to the 

condition” 
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Cochrane Review
Antiarrhythmic Drug Treatment for AF

0.1           1              10 0.1             1           10

Drug studied                      Odds Ratio (95%CI)                                Odds Ratio (95%CI)   Odds Ratio (95%CI)  

Deaths                        AF Recurrence               Proarrhythmia

0.1             1              10

More likely More likely Less likely 

Class Ia Disopyramide

 Quinidine

Class Ic Flecainide

 Propafenone

Class III Amiodarone

 Dofetilide

 Dronedarone

 Sotalol 

 

Lafuente-Lafuente C, et al. Cochrane Database Syst Rev. 2015 28:CD005049 
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Optimal Pharmacological Therapy in 
Cardioverter Defibrillator Patients

Connolly SJ, et al. JAMA. 2006 Jan 11;295(2):165-71
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-blockers (n = 138)

Sotalol (n = 134)

Amio + B (n = 140)

HR 0.61

HR 0.27

HR 1

Amiodarone 
Blue Man Syndrome

.

iodine

Elimination half-life is of 58 
days (ranging from 15 to 142 days)

Metropolitan Museum of Modern ART

Amiodarone:
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Dronedarone in the ATHENA Trial

Hohnloser SH, et al. N Engl J Med 2009;360:668-78.

The only antiarrhythmic 
drug to demonstrate in 
patients with high-risk 
non-permanent AF a 
reduction in MACE 

endpoints in a 
randomised controlled 

trial



AJC

Deluge of Recent Onset AF

Brandes A, et al. Circulation. 2022 Nov 8;146(19):1461-1474



Acute, Early, First and Recent-Onset AF*

0  10  20  30  40 50  years of age   
Early
Onset

AF occurring before the age of 45 years

Recent
Onset

AF occurring < 1 year from any documented AF or symptoms suggestive of previous AF 

  -1  +1 year

* these forms of AF are not mutually exclusive

Before   Now               After

Acute
Onset

AF occurring abruptly and provoking medical intervention

First
Onset

AF occurring without any history or documentation on which to base temporal classification 

24    48    72   96 hours
paroxysmal

persistent

permanent

ECG documented AF event Symptoms suggestive of AF event Possible future AF event
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Atrial Fibrillation is a Dynamic Disease

Camm AJ, et al. J Amer Coll Cardiol April 2022

A: Anticoagulation? Anticoagulation

C: Cardiovascular risk factor management, upstream therapy and lifestyle control

B: Better symptoms control

Trigger 
dependent

Substrate 
dependent

  First diagnosed EstablishedSub-clinical  

AF Symptoms

AF-related remodelling or 
progressive atrial cardiomyopathy

Predominantly
Rate controlPredominantly

Rhythm control


Paroxysmal Persistent PermanentLong standing persistent



AJC

New Onset AF in Large USA Academic Centre

Zghaib T, et al. J Cardiovasc Electrophysiol. 2025;36:824-829

“Most contemporary patients with incident AF at a large US academic tertiary center either 
received no rate or rhythm intervention or only rate‐control.”

First line therapy

None: 8,100 (32%)
Rate‐control: 12 055 (48%)
Rhythm control: 4835 (20%) 
AADs 3919 (16%) and 
AF ablation 916 (4%) 

During FU 

None: 8100 (32%)
Rate‐control: 9760 (39%)
Rhythm‐control: 7130 (29%
AADs: 4610 (18%) 
AF ablation: 2530 (10%)

● New onset AF between January 2018 and January 2023
● 3 lines of treatment: no treatment, rate‐ or rhythm control
● 24 990 patients (mean age 69.8 ± 13.1 years, 58% male)



Primary Outcomes and Components

Events / person-years

(Incidence rate per 100 person 

years)

HR adjusted for the 

group-sequential 

design 

First 10 outcome 249 / 6399 (3.9) 316 / 6332 (5.0) 0.79 [0.66-0.94]

Components of 1st 10 outcome

CV death 67 /6915 (1.0) 94 / 6988 (1.3) 0.72 [0.52-0.98]

Stroke 40 / 6813 (0.6) 62 / 6856 (0.9) 0.65 [0.44-0.97]

Hospitalization for 

worsening HF
139 / 6620 (2.1) 169 / 6558 (2.6) 0.81 [0.65-1.02]

Hospitalization 

with ACS
53 / 6762 (0.8) 65 / 6816 (1.0) 0.83 [0.58-1.19]

Second 10 outcome Mean ± SD IRR [99% CI]†

Nights spent in 

hospital pa
5.8 ± 21.9 5.1 ± 15.5 1.08 [0.92-1.28]

P Log-rank test = 0.004
P Cox model = 0.004

Usual care
Early rhythm control

The 1st primary outcome was a composite of CV death, stroke, or hospitalization with worsening of HF or ACS

Kirchhof P, et al. N Engl J Med. 2020;383:1305-1316
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Early Rhythm Control Compared to Rate Control 
in AF – A Systematic review and Meta-analysis

Hermanto K et al. doi: 10.1016/j.ipej.2025.02.003. Epub ahead of print

504,124 patients from 11 studies were included in 
this systematic review and meta-analysis

Leave one out

MAACE:
composite of mortality, S/SE, HF hospitalization and ACS 

Mortality
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Initial Therapy for Paroxysmal AF
Early Aggressive Invasive Intervention for Atrial Fibrillation (EARLY-AF)

Andrade AJ, et al N Engl J Med. 2021;384(4):305-315

303 pts with symptomatic, paroxysmal, untreated AF: catheter ablation with a cryothermy balloon or AAD
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Cumulative Incidence of First Episode of 
Persistent Atrial Fibrillation

Andrade J, et al N Engl J Med. 2023 Jan 12;388(2):105-116

 3-year follow-up of pts with paroxysmal, 
untreated atrial fibrillation

 Enrolled in CRT (EARLY-AF) assigned to:
Initial rhythm-control therapy with 
cryoballoon ablation or AAD therapy 

 Implantable loop recorders 
 Downloaded daily recordings

 303 pts enrolled, with 154 pts assigned 
to initial rhythm-control therapy with 
cryoablation and 149 assigned to AAD 
therapy.

First Episode of Persistent AF
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Effect of Early Cryoballoon Ablation on AF Recurrence
 A Nationwide Register Study

R Hein, et al. J Cardiovasc Electrophysiol. 2024 May 16. doi: 10.1111/jce.16303.

Years

Years

Years

 Danish nationwide 
register-based study

 Cryoablation for AF 
2012-2018

 Stratified by 
Diagnosis to Ablation 
Time (DAT)

  ≤ 1 year and  1 year

Early cryoballoon ablation could provide considerable benefits and improve outcomes after 
ablation, indicating that cryoballoon ablation as first-line therapy might be ideal

Conclusions

677 patients, 204 (aged 59) early ablation 
and 473 late ablation group (age 65).
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Impact of AF Diagnosis to Ablation Time on 24 m 
Efficacy and Safety Outcomes in the Cryo Global Registry

Lawin D, et al. Europace. 2025 Feb 5;27(2):euaf008. 
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Early vs Late Atrial Fibrillation Catheter 
Ablation for the Clinical Outcomes

Kwon S, et al. JACC Clin Electrophysiol. 2025 Jan 21:S2405-500X(24)01092-2

● Korean claims database, 944,710 AF patients without previous AFCA 
● Categorized into 3 groups based on duration from AF diagnosis to AFCA

X
X

X
X
X
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Early Rhythm Control in Patients With Incident 
Atrial Fibrillation Who Had a Prior Stroke

Lee SR, et al. J Am Coll Cardiol EP 2023;9:1121–1133

Among patients with stroke 
history
N= 53,509

▪ 41% of recent 
strokes within 
6 months

▪ 36% of 
disabling 
stroke 
requiring 
rehabilitation

▪ 7% of severe 
strokes

Korean nationwide claims database
Newly diagnosed AF and history of prior stroke
Early (< 1 yr) rhythm control cf. usual care 

Primary outcome: incident stroke /Propensity score weighting 
53,509 pts were included (ERC: 12,455 UC: 41,054) 
All patients on OAC / Median FU = 2.6 years
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Lee S-R, et al J. Am. Coll Cardiol 10.1016. jacep.2024,02,016 2024   

Impact of Adding ERC and HLS on Ischaemic 
Stroke Risk Reduction

Association between both ERC and HLS and the Risk of ischemic stroke in patients with newly diagnosed AF



AJC

Pathway for Paroxysmal and Persistent AF - Part 1

European Heart Journal 2024 – doi: 10.1093/eurheartj/ehae176

Patients with paroxysmal or persistent AF



AJC

Rate and Rhythm Control

European Heart Journal 2024 – doi: 10.1093/eurheartj/ehae176

CA is recommended in patients with paroxysmal or persistent AF 

resistant or intolerant to antiarrhythmic drug therapy to reduce 

symptoms, recurrence, and progression of AF.
I A

CA is recommended as a first-line option within a shared decision-

making rhythm control strategy in patients with paroxysmal AF, to 

reduce symptoms, recurrence, and progression of AF.
I A

CA may be considered as a first-line option within a shared decision-

making rhythm control strategy in selected patients with persistent 

AF to reduce AF symptoms, recurrence, and progression
IIb C

AF catheter ablation is recommended in patients with AF and HFrEF 

with high probability of tachycardia-induced cardiomyopathy to 

reverse left ventricular dysfunction.
I B

ESC
Guidelines

Catheter ablation



Rhythm Control - When and Why?

ESC Guidelines on 
Atrial Fibrillation 

2020

Hindricks G, et al. Eur Heart J. 2021;42:373-498

● Tachycardia mediated 
cardiomyopathy

● Younger age
● 1st AF episode or short history
● Normal – moderate increased 

LAVI / atrial conduction delay 
(left atrial myopathy)

● AF precipitated by a temporary 
event (acute illness)

● No or few comorbidities / heart 
disease

● Rate control difficult to achieve
● Patient’s choice
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Implications of More Effective Rhythm 
Control Using Left Atrial Catheter Ablation  

Non-permanent 
atrial fibrillation

Symptoms

Rate control

Antiarrhythmics

Ablation

Symptoms

Symptoms



Non-Permanent 
Atrial fibrillation

End-stage
Rate control

No 
Rhythm
control

Antiarrhythmics
Ablation

Rhythm + rate controlRhythm + rate control

Poor 
rhythm 
control
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Implications of More Effective Rhythm 
Control Using Left Atrial Catheter Ablation  

Non-permanent 
atrial fibrillation

Symptoms

Rate control

Antiarrhythmics

Ablation
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No 
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Yogi-isms – Yogi Berra – Baseball Star

“The Yogi Book: I Really Didn’t Say Everything I Said!”

“When you come to a fork in 
the road take it”

“The future ain’t  what it 
used to be” 

Make the right decision (about rate versus rhythm control)

New life ahead (with rhythm control as 1st line therapy for many with AF) 
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John Camm
St George’s University of London

jcamm@sgul.ac.uk
https://www.stgeorges.nhs.uk/people/professor-john-camm

Thank you for your attention…
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