Rate vs Rhythm Control in Atrial Fibrillation – A never-ending conundrum?
Introduction
Atrial fibrillation (AF) is a common condition affecting an estimated number of 33.5 million
adults globally (1). It is independently linked with a 1.5 to 2-fold increase in mortality (2,3)
and associated with increased morbidity due to stroke and congestive cardiac failure (4,5).
Many patients with AF are asymptomatic, obtaining their diagnosis as an incidental finding
during opportunistic screening or investigation for other diseases. Management of the
condition involves a multi-disciplinary team approach – often including general practitioners,
nurse specialists, cardiologist, general physicians, etc. The fourth AFNET/EHRA consensus
report (6) proposed a stepwise approach to decision making in these patients (Figure 1).

Figure 1: Stepwise approach to decision making in patients with AF. Adapted from the
report on the 4th AFNET/EHRA consensus conference (6).
Rate control in chronic AF
This is an integral part of management and is often sufficient to control AF-related
symptoms. Pharmacological rate control options include beta-blockers, rate-limiting calcium
channel blockers and digoxin, or combination therapy. Beta-blockers and rate-limiting
calcium channel blockers are the preferred first-line agents because of their rapid onset of

action and increased effectiveness at high sympathetic tones compared to digoxin (7,8).
These agents are generally well tolerated and may already be taken by the patient for a
separate indication. Calcium channel blockers should be avoided in patients with reduced
ejection fraction (EF) due to their negative inotropic effects (9,10). A target resting heart rate
(HR) of <110bpm seems appropriate as data from the RACE 2 trial found no difference
between strict rate control (resting HR <80bpm and HR during moderate exercise <110bpm)
or lenient rate control (resting HR <110bpm) (11).
In patients where pharmacological rate control fails, an invasive ‘pace-and-ablate’ strategy
may be considered. It involves ablation of the atrioventricular (AV) node and implantation of
a VVI pacemaker to control the ventricular rate. This is often a last resort as the procedure is
non-reversible and patients are rendered pacemaker-dependent for the rest of their lives.
Rhythm control in chronic AF
A rhythm control strategy is often the treatment of choice in symptomatic patients where the
restoration of sinus rhythm is desirable. The ESC 2016 guideline suggests that it should also
be considered as the preferred management in pre-excited AF and AF in pregnancy (Class
IIa, Level of Evidence C) (12). In addition, it should be considered in patients with adult
congenital heart disease (eg. Fontan repair) due to their risk of rapid decompensation.
The options for rhythm control are electrical or pharmacological cardioversion. Electrical
cardioversion restores sinus rhythm quicker, is more effective and is associated with shorter
hospitalisation duration (13–15). Conversely, pharmacological cardioversion does not
require sedation or fasting. Pharmacological options include propafenone, flecainide,
dronedarone, sotalol and amiodarone.
A recent study demonstrated an increased risk of stroke in non-anticoagulated AF patients
who undergo direct current cardioversion (DCCV) (16), which is significantly reduced by
anticoagulation (17). Importantly, the absence of thrombus pre-cardioversion does not
negate the possibility of a stroke as it has been shown that restoration of sinus rhythm
results in a fall of blood flow velocity in the left atrial appendage that may predispose to
thrombus formation subsequently (18). As a result, the European (12) and American (19)
guidelines both recommend pre-treatment with anticoagulation for >3 weeks or TOE-guided
cardioversion in patients with an onset of AF over 48 hours, for both electrical and
pharmacological cardioversion.
Rate versus rhythm control in chronic AF
The long-term choice between a rate or rhythm control approach is complex and involves the
consideration of numerous factors. There have been various studies in the past two decades

that have compared a rate versus rhythm control strategy – some pivotal randomised trials
are shown in Table 1.
Current evidence does not suggest a difference in outcome between rate or rhythm control
in chronic AF (20–25). However, it should be noted that an increase in hospitalisation and
reported side effects were observed with medications used for rhythm control. As a result,
many physicians tend to opt for a rate control strategy initially but would consider an antiarrhythmic strategy if the former fails to provide adequate HR or symptom control.
Catheter ablation
Catheter ablation (CA) has emerged as a treatment for AF with increasing level of evidence
to support its use. It is achieved through pulmonary vein isolation using radiofrequency or
cryo-ablation. It has been shown to be effective in restoring SR in patients with AF and heart
failure and has the ability to improve LV function, functional capacity and HF symptoms
when compared to a rate control strategy (26,27). The AATAC study also demonstrated that
CA is superior to amiodarone in achieving freedom from AF at long-term follow-up in patients
with persistent AF, implantable cardioverter-defibrillator (ICD) in situ, NYHA II or III, and left
ventricular EF<40% (28). Most recently, further evidence has emerged on the effectiveness
of CA. The authors of CASTLE-AF were able to demonstrate a reduction in composite of
death from any cause or hospitalisation for worsening heart failure in 363 patients with
symptomatic AF, NYHA class II-IV, left ventricular EF<35% and an ICD in situ using CA
compared to medical therapy (rate or rhythm control) (29).
Conclusion
Rate versus rhythm control in chronic AF has been a matter of debate over the past two
decades with no real difference observed between either approach. However, recent
evidence suggests that perhaps the discussion should now focus on medical therapy versus
catheter ablation and that we as physicians should strongly consider catheter ablation as a
possible therapeutic option for our patients with chronic AF.

Table 1: Trials comparing rate and rhythm control in AF
Participants
Rate control agent
Study

PIAF trial,

n=252

Rhythm control agent

Mean

Findings from primary

used/permitted

used/permitted

follow-up

endpoint

Diltiazem

Amiodarone

12 months

No difference in patient reported

2000 (25)
AFFIRM

symptoms
n=4060

Beta-blockers, CCB (verapamil

Amiodarone,

trial, 2002

or diltiazem), digoxin or

disopyramide, flecainide,

(24)

combination therapy

moricizine, procainamide,

3.5 years

No difference in survival
outcomes

propafenone, quinidine,
sotalol, dofetilide or
combination therapy
Van Gelder

n=522,

Beta-blockers, CCB (verapamil

DCCV followed by flecainide,

et al, 2002

persistent AF

or diltiazem), digoxin or

propafenone or amiodarone

(23)

after previous

combination therapy

2.3 years

No difference in composite
endpoint of CVS death, heart
failure, thromboembolic

DCCV

complications, bleeding, PPM
implantation and severe
adverse effects of drugs

STAF trial,

n=200,

Beta-blockers, CCB (verapamil

External or internal

19.6

No difference in the composite

2003 (22)

persistent AF

or diltiazem), digoxin or AV

cardioversion followed by

months

endpoint of death, CPR,

node ablation/modification (±

class I anti-arrhythmic agents,

cerebrovascular event, and

PPM implantation)

sotalol or amiodarone

systemic embolism

Roy et al,

n=1376, AF

Beta-blockers with digoxin or

Amiodarone, sotalol or

2008 (21)

and heart

AV node ablation with PPM

dofetilide with DCCV within 6

37 months

No difference in time to death
from cardiovascular causes

failure (EF

implantation

<35%)
Gillinov et

n=523 with

al, 2016

new-onset AF

(20)

after cardiac

weeks and 3 months if SR is
not achieved

Not specified

Amiodarone with DCCV if AF
persisted for 24-48 hours

60 days

No difference in the total
number of days of
hospitalisation

surgery
CCB = calcium channel blockers, CVS = cardiovascular, PPM = permanent pacemaker, CPR = cardiopulmonary resuscitation, SR = sinus
rhythm

References
1.

2.

3.

4.
5.

6.

7.

8.

9.

10.
11.

12.

13.

14.

Chugh SS, Havmoeller R, Narayanan K, Singh D, Rienstra M, Benjamin EJ, et al.
Worldwide epidemiology of atrial fibrillation: a Global Burden of Disease 2010 Study.
Circulation. 2014 Feb;129(8):837–47.
Benjamin EJ, Wolf PA, D’Agostino RB, Silbershatz H, Kannel WB, Levy D. Impact of
atrial fibrillation on the risk of death: the Framingham Heart Study. Circulation. 1998
Sep;98(10):946–52.
Andersson T, Magnuson A, Bryngelsson I-L, Frobert O, Henriksson KM, Edvardsson
N, et al. All-cause mortality in 272,186 patients hospitalized with incident atrial
fibrillation 1995-2008: a Swedish nationwide long-term case-control study. Eur Heart
J. 2013 Apr;34(14):1061–7.
Wolf PA, Abbott RD, Kannel WB. Atrial fibrillation as an independent risk factor for
stroke: the Framingham Study. Stroke. 1991 Aug;22(8):983–8.
Krahn AD, Manfreda J, Tate RB, Mathewson FA, Cuddy TE. The natural history of
atrial fibrillation: incidence, risk factors, and prognosis in the Manitoba Follow-Up
Study. Am J Med. 1995 May;98(5):476–84.
Kirchhof P, Breithardt G, Aliot E, Al Khatib S, Apostolakis S, Auricchio A, et al.
Personalized management of atrial fibrillation: Proceedings from the fourth Atrial
Fibrillation competence NETwork/European Heart Rhythm Association consensus
conference. Eur Eur pacing, arrhythmias, Card Electrophysiol J Work groups Card
pacing, arrhythmias, Card Cell Electrophysiol Eur Soc Cardiol. 2013
Nov;15(11):1540–56.
Tisdale JE, Padhi ID, Goldberg AD, Silverman NA, Webb CR, Higgins RS, et al. A
randomized, double-blind comparison of intravenous diltiazem and digoxin for atrial
fibrillation after coronary artery bypass surgery. Am Heart J. 1998 May;135(5 Pt
1):739–47.
Segal JB, McNamara RL, Miller MR, Kim N, Goodman SN, Powe NR, et al. The
evidence regarding the drugs used for ventricular rate control. J Fam Pract. 2000
Jan;49(1):47–59.
Goldstein RE, Boccuzzi SJ, Cruess D, Nattel S. Diltiazem increases late-onset
congestive heart failure in postinfarction patients with early reduction in ejection
fraction. The Adverse Experience Committee; and the Multicenter Diltiazem
Postinfarction Research Group. Circulation. 1991 Jan;83(1):52–60.
Elkayam U. Calcium channel blockers in heart failure. Cardiology. 1998;89 Suppl
1:38–46.
Van Gelder IC, Groenveld HF, Crijns HJGM, Tuininga YS, Tijssen JGP, Alings AM, et
al. Lenient versus strict rate control in patients with atrial fibrillation. N Engl J Med.
2010 Apr;362(15):1363–73.
Kirchhof P, Benussi S, Kotecha D, Ahlsson A, Atar D, Casadei B, et al. 2016 ESC
Guidelines for the management of atrial fibrillation developed in collaboration with
EACTS. Eur Heart J. 2016 Oct;37(38):2893–962.
Gitt AK, Smolka W, Michailov G, Bernhardt A, Pittrow D, Lewalter T. Types and
outcomes of cardioversion in patients admitted to hospital for atrial fibrillation: results
of the German RHYTHM-AF Study. Clin Res Cardiol. 2013 Oct;102(10):713–23.
Bellone A, Etteri M, Vettorello M, Bonetti C, Clerici D, Gini G, et al. Cardioversion of
acute atrial fibrillation in the emergency department: a prospective randomised trial.
Emerg Med J. 2012 Mar;29(3):188–91.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Crijns HJGM, Weijs B, Fairley A-M, Lewalter T, Maggioni AP, Martin A, et al.
Contemporary real life cardioversion of atrial fibrillation: Results from the multinational
RHYTHM-AF study. Int J Cardiol. 2014 Apr;172(3):588–94.
Airaksinen KEJ, Gronberg T, Nuotio I, Nikkinen M, Ylitalo A, Biancari F, et al.
Thromboembolic complications after cardioversion of acute atrial fibrillation: the FinCV
(Finnish CardioVersion) study. J Am Coll Cardiol. 2013 Sep;62(13):1187–92.
Hansen ML, Jepsen RMHG, Olesen JB, Ruwald MH, Karasoy D, Gislason GH, et al.
Thromboembolic risk in 16 274 atrial fibrillation patients undergoing direct current
cardioversion with and without oral anticoagulant therapy. Eur Eur pacing,
arrhythmias, Card Electrophysiol J Work groups Card pacing, arrhythmias, Card Cell
Electrophysiol Eur Soc Cardiol. 2015 Jan;17(1):18–23.
Grimm RA, Stewart WJ, Maloney JD, Cohen GI, Pearce GL, Salcedo EE, et al.
Impact of electrical cardioversion for atrial fibrillation on left atrial appendage function
and spontaneous echo contrast: characterization by simultaneous transesophageal
echocardiography. J Am Coll Cardiol. 1993 Nov;22(5):1359–66.
January CT, Wann LS, Alpert JS, Calkins H, Cigarroa JE, Cleveland JCJ, et al. 2014
AHA/ACC/HRS guideline for the management of patients with atrial fibrillation:
executive summary: a report of the American College of Cardiology/American Heart
Association Task Force on practice guidelines and the Heart Rhythm Society.
Circulation. 2014 Dec;130(23):2071–104.
Gillinov AM, Bagiella E, Moskowitz AJ, Raiten JM, Groh MA, Bowdish ME, et al. Rate
Control versus Rhythm Control for Atrial Fibrillation after Cardiac Surgery. N Engl J
Med. 2016 May;374(20):1911–21.
Roy D, Talajic M, Nattel S, Wyse DG, Dorian P, Lee KL, et al. Rhythm control versus
rate control for atrial fibrillation and heart failure. N Engl J Med. 2008
Jun;358(25):2667–77.
Carlsson J, Miketic S, Windeler J, Cuneo A, Haun S, Micus S, et al. Randomized trial
of rate-control versus rhythm-control in persistent atrial fibrillation: the Strategies of
Treatment of Atrial Fibrillation (STAF) study. J Am Coll Cardiol. 2003
May;41(10):1690–6.
Van Gelder IC, Hagens VE, Bosker HA, Kingma JH, Kamp O, Kingma T, et al. A
comparison of rate control and rhythm control in patients with recurrent persistent
atrial fibrillation. N Engl J Med. 2002 Dec;347(23):1834–40.
Wyse DG, Waldo AL, DiMarco JP, Domanski MJ, Rosenberg Y, Schron EB, et al. A
comparison of rate control and rhythm control in patients with atrial fibrillation. N Engl
J Med. 2002 Dec;347(23):1825–33.
Hohnloser SH, Kuck KH, Lilienthal J. Rhythm or rate control in atrial fibrillation-Pharmacological Intervention in Atrial Fibrillation (PIAF): a randomised trial. Lancet
(London, England). 2000 Nov;356(9244):1789–94.
Ullah W, Ling L-H, Prabhu S, Lee G, Kistler P, Finlay MC, et al. Catheter ablation of
atrial fibrillation in patients with heart failure: impact of maintaining sinus rhythm on
heart failure status and long-term rates of stroke and death. Eur Eur pacing,
arrhythmias, Card Electrophysiol J Work groups Card pacing, arrhythmias, Card Cell
Electrophysiol Eur Soc Cardiol. 2016 May;18(5):679–86.
Hunter RJ, Berriman TJ, Diab I, Kamdar R, Richmond L, Baker V, 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 Feb;7(1):31–8.
Di Biase L, Mohanty P, Mohanty S, Santangeli P, Trivedi C, Lakkireddy D, et al.

29.

Ablation Versus Amiodarone for Treatment of Persistent Atrial Fibrillation in Patients
With Congestive Heart Failure and an Implanted Device: Results From the AATAC
Multicenter Randomized Trial. Circulation. 2016 Apr;133(17):1637–44.
Marrouche NF, Brachmann J, Andresen D, Siebels J, Boersma L, Jordaens L, et al.
Catheter Ablation for Atrial Fibrillation with Heart Failure. N Engl J Med. 2018
Feb;378(5):417–27.

