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Abstract

Atrial fibrillation is the most common arrhythmia worldwide. Besides antiarrhythmic drugs and electrical cardioversion, atrial
fibrillation can be treated with a newer technique called catheter ablation. Patients suffering a catheter ablation can benefit from an
integrated rehabilitation programme like all other patients suffering a cardiac surgery. Physical training and psycho-educative
consultations are specific after catheter ablation and integrated rehabilitation can improve mental health, physical capacity and

permits return to sports activities.
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Introduction

Atrial fibrillation prevalence

Atrial fibrillation (AF) is the most frequent
arrhythmia in general population, the ATRIA study
showing a prevalence of 2%[1]. Atrial fibrillation is
associated with an increased risk of stroke, heart
failure(HF) and other sistemic embolism events.
After the age of 40 years old, the risk of developing
atrial fibrillation is 25%[2]. AF has been found to
have a male preponderence in epidemiological
studies and the incidence is expected to increase in
both sexes due to the increasing age in the general
population[3]. Factors associated with atrial
fibrillation are: aging, increased blood pressure,
hypercholesterolemia, diabetes melitus,
hyperthiroidism, COPD, and long-term endurance
physical activity[4,5].

Goals of atrial fibrillation treatment

The primary goal of treatment in atrial fibrillation is
to mantain sinus rhythm, preventing thus
complications associated with the arrhythmia.
Secondary goals are: decreasing symptoms related to
AF, preventing heart failure and stroke. The three
major therapeutic strategies in AF management
include anticoagulation, rate control and rhytm
control[6].

In comparison with other stroke subtypes, patients
with thromboembolic stroke from atrial fibrillation
have higher mortality and morbidity and longer
hospital stay. The CHA2DS2 -VASc score is now
recommended for stroke risk stratification, guiding
the use of anticoagulants[7]. Vitamin K antagonists
(VKAS) have been the mainstay of anticoagulation
therapy for more than 50 years. Direct acting oral

anticoagulants (DOACs) such as apixaban,
dabigatran, edoxaban, and rivaroxaban represents
another treatment option for patients with AF,
especially when considering VKA associated
limitations including an increased risk of intracranial
bleeding and a need for continuous monitoring[8].
Systematic reviews of randomised trials of DOACs
have concluded that they have a similar efficacy to
warfarin but may have some advantages with respect
to the risk of bleeding[9,10,11].

Rhythm control refers to the restoration and
maintenance of the normal sinus rhythm of the heart.
This helps preventing symptoms of heart failure,
improves tolerance to excercise and overall quality of
life. It is thus the preferred first treatment in patients
with new-onset atrial fibrilation, being replaced by
rate control strategies only in case of failure. On the
other hand clinical studies did not show a significant
difference in major clinical outcomes between
rhyhtm control and rate control.

Five randomized clinical trials found no statistically
significant differences in outcomes between the
pharmacologic rate control and rhythm control
strategies regarding mortality, thromboembolic
events, hemorrhage, and symptomatic
improvement[12-16].
Catheter ablation as
fibrillation

The current treatment of atrial fibrillation consists in
antiarrhythmic drugs, electrical cardioversion and
catheter ablation. Catheter ablation is a newer
technique, in accordance with the current european
and american guideliness of treatment. Most of the
time catheter ablation is performed in patients with

treatment for atrial
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lifestyle-impairing symptoms related to AF and
inefficacy of at least one antiarrhythmic agent.
Pappone et. al.’s non randomized cohort study[17]
compared the outcomes of catheter ablation and
antiarrhythmic  medicine as atrial fibrilation
treatments. The first group of 589 patients underwent
circumferential pulmonary vein ablation, while the
second group (sample size of 582, age and gender
matched) received antiarrhythmic medication. At a
900 days follow-up, the first group presented better
quality of life and a higher survival rate — thus
suggesting ablation as the superior treatment strategy.
Ectopic foci in the initiation of paroxysmal AF are
frequently found in pulmonary veins(PV)[18]. This
finding led to a treatment option with curative
treatment in paroxysmal AF therapy, namely catheter
ablation by radiofrequency, resulting in VP isolation
[19,20]. For persistent AF, besides VP isolation, the
atrial substrate modification is also performed.
However recurrent AF after PVI by radiofrequency
ablation remains a significant challenge[21].

Thus new catheter ablation strategies evolved
including ablation of continuous fractionated atrial
randomized controlled trials compared the PVI
procedure (n=291) with PVI plus CFAE
ablation(n=237)[22]. They showed that after a single
ablation, PVI+CFAE had a better result in the
maintenance of sinus rhytm compared with PVI
alone ( (odds ratio 2.0, 95% confidence interval 1.04—
3.8, P =0.04) at >3-month follow-up.)

The box isolation is a new technique that approaches
all the arrhythmogenic substrates found in the
posterior left atrium [23]. Although box isolation has
a high success rate in paroxysmal AF, a hybrid
approach of combining box isolation with CFAE
ablation is associated with better results in persistent
AF or longstanding persistent AF[24].
Physical capacity in patients
fibrillation

Over half of all AF patients experience a reduction in
exercise capacity measured by the New York Heart
Association class[11]. Studies have shown that
preserving atrial contraction or a regular rhythm is
essential for maintaining cardiac output and exercise
perfomance[25]

Atwood et al demonstrated that AF symptoms are a
negative predictor for patients effort tolerance[26].
Other studies have investigated the effect of exercise
training on AF patients and found an increased

with atrial

exercise capacity and a decreased resting heart rate
after training[27,28,29].

Physical capacity can be measured using peak oxygen
uptake (VO2), which is the highest rate of oxygen
consumption measured during maximal or exhaustive
exercise. Studies report that atrial fibrillation is
associated with a 20% lower peak VO2 in patients
with chronic heart failure[25].

Aerobic capacity is another method used to determine
the physical exercise performance [30]. The direct
methods to measure the aerobic capacity include the
treadmill, ergometer, and step tests, while the indirect
methods include charts, Astrand formula and
physiological (e.g., heart rate) and subjective (e.g.,
rating of perceived exertion) variables[30].

Quality of life in patients with atrial fibrillation
Previous studies found that the reduction in quality
of life associated with AF is similar to that of
HF[31,32]. Atrial fibrilation is known to reduce
quality of life compared to healthy individuals, and
even further than coronary heart disease patients in
the western world[33,34]. However, many of the
symptoms of this illness (such as palpitations,
dyspnoea and fatigue) are caused by the patients
themselves, through lack of management or
knowledge. McCabe’s study [35] suggests that
patients reportedly do not receive appropriate or
sufficient education or help from health proffesionals
regarding the management of atrial fibrilation.
Cardiac rehabilitation as a step of secondary
prevention

While the benefits of physical activity in different
forms of cardiovascular disease are well documented,
the benefits of physical activity in patients with AF
are less clear[36].

Exercise was found to be a method of treating AF
because of its association with a lower heart rhythm
during exercise and daily activities. Physical activity
was also demonstrated to facilitate reversion to sinus
rhythm, and to increase success of cardioversion.
Regular physical training can lead to a decreases in
doses of beta-blocker and other antiarrhythmic drugs
with a negative dromotropic effects[37,38,39].
Physical excercise program

Giacomantonio’s  study [40] suggests that
improvement to overal quality of life and physical
capacity in patients with AF can be improved with
moderate-intensity exercise routines.

With regard to specific routines recommended, the
following common patterns are reported: (1) the
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physical excercise protocol should contain at least
three weekly sessions of moderate intensity, whole-
body aerobic activities (e.g. walking, jogging,
cycling, rowing etc.); (2) session lengths should be at
least 60 minutes and continue for a minimum of 3
months; (3) training sessions should include segments
of stretching, balance excercises, resistance training
and callisthenics[40].

In the CopenHeartRFA trial patients after catheter
ablation of atrial fibrillation improved exercise
capacity following a cardiac rehabilitation
program[41]. Thirty days after catheter ablation,
patients started physical training. During 12 weeks
patients performed physical training 3 times per
week. The first training session was started in the
hospital. During in-the-hospital training patients used
T-shirts for cardiac monitoring using wireles
electrodes were ECG recording. During the 12 weeks
programme, the physical activity increased in
intensity and the heart rate was monitored using Polar
devices on the wrist of the patients.
Psycho-educational consultations

Currently, psychological and educational support is
recommended for many heart-related diseases (such
as coronary heart disease, heart failure and heart valve
replacement), this is not yet the case with atrial
fibrilation. A systematic review including 30 studies
studies related to rehabilitation for patients with
permanent atrial fibrilation reported no type of
support towards improving patient’s awareness and
self management ability[42].

Psychological and educational help aim at providing
emotional support, as well as improving patient
awareness of potential physical and psychological
symptoms and the efficacy of their responses to said
symptoms. Patients would learn the different
symptoms and sensations associated with the disease
through education, while psychological intervention
(dialogue, shared reflection) would provide them with
means of coping with the emotional challenges
presented by it (such as anxiety and fear).
Consultations regarding life after atrial fibrilation
RFA treatment should approach the disease
management and the coping strategies.

Cardiac rehabilitation improves quality of sleep
afther catheter ablation

Sleep was found to be associated with recovery in
patients with cardiac disease. Patients suffering from
atrial fibrillation have a shorter duration of sleep with

a lower sleep quality. Szymanski et al.[43] showed
that a low quality of sleep affect nearly 50% of
patients with atrial fibrillation. Risom et al.[41] found
no difference in sleep quality in patients suffering a
catheter ablation of atrial fibrillation when comparing
usual care with cardiac rehabilitation. However
compared to the general population, patients with AF
and catheter ablation had a poor sleep quality 85%
versus 38% as reported in general population[44].
Obstructive sleep apneea was found to be predictor of
atrial fibrillation[45,46]. Sleep apnea induces atrial
remodeling with enlargement, reduction of atrial
voltage, abnormal interatrial conduction and
increased sinus node recovery time[47]. Cardiac
rehabilitation in patients with atrial fibrillation and
sleep apneea includes weight loss, sportive activities,
diet, with significant improvement of apneea
parameters[48]. The findings of the studies on sleep
quality after catheter ablation suggest that
interventios targeting sleep quality should focus on
AF symptoms, sleep apneea, anxiety and depression.
CopenHeartRFA Study

The adherence in the CopenHeartRFA trial [41] was
51% for the program of physical excercise, 84 % for
the psycho-educational program and 44% for both of
them. The main reason for non-adherence in the
program was mentioned to be the lack of time.
Authors found a difference of 1 MET between
patients in the rehabilitation program and patients
without rehabilitation. The difference of 1 MET
(3.6ml/kg/min) is clinically significant as studies
showed a decrease in mortality of 17% for men and
14% for women for every 1 MET increase in physical
capacity[49,50].

The psycho-educational program was initiated within
the first month after ablation due to the pacients’
insecurity of AF recurrence within the first three
months. The training program started only a month
after the ablation because of considerations related to
the femoral venipuncture [41]. The exercises included
graduated cardiovascular training based on the
intensity prescription using the Borg 15-point scale.
Also the training intensity was progressively
increased during the 12 weeks After 1 and 4 months
training, peak VO2 was used for measuring the
physical capacity. At 1 month the estimated mean
square of VO2 peak value was 22.1 ml/kg/min in the
cardiac rehabilitation group versus 20.1 ml/kg/min in
the usual care group, with a p value of 0.036. At 4
months the difference was even more significant, 24.3
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ml/kg/min  versus 20.7 ml/kg/min  (p of
difference=0.0004) [41].

Conclusions

In summary, studies show a strong connection
between exercise training and improvement in heart
rate, exercise capacity and quality of life in patients
with atrial fibrillation.

To strenghen the patient after catheter ablation of
atrial fibrillation both physically and mentally, a
complex rehabilitation intervention is recommended.
This consists of both a physical training component
and a psychoeducational component.

Bibliography

1. European Heart Rhythm Association, European
Association for Cardio-Thoracic Surgery, Camm AJ,
Kirchhof P, Lip GY, Schotten U, et al. Guidelines for the
management of atrial fibrillation: the Task Force for the
Management of Atrial Fibrillation of the European Society
of Cardiology (ESC). Europace. 2010 Oct;12(10):1360-
420.

2. Dorian P, Burk C, Mullin CM, Bubien R, Godejohn D,
Reynolds MR, et al. Interpreting changes in quality of life
in atrial fibrillation: How much change is meaningful? Am
Heart J 2013; 166: 381-7.e8.

3. Ball J, Carrington MJ, McMurray JJ V and Stewart S.
Atrial fibrillation: Profile and burden of an evolving
epidemic in the 21st century. Int J Cardiol 2013; 167:
1807-1824.

4. Camm AJ, Kirchhof P, Lip GY, et al. Guidelines for the
management of atrial fibrillation. Europace 2010;12:1360-
420

5. Calvo N, Brugada J, Sitges M, Mont L. Atrial fibrillation
and atrial flutter in athletes. Br J Sports Med 2012;46(suppl
1):i37-43

6. Ferrari R; Bertini M; Blomstrom-Lundqvist C; Dobrev D;
Kirchhof P; Pappone C, et al. An update on atrial
fibrillation in 2014: From pathophysiology to treatment.
Int J Cardiol. 2016 Jan15. 203:22-9.

7. Lane DA, Lip GY. Use of the CHA2DS2-VASc and HAS-
BLED Scores to Aid Decision Making for
Thromboprophylaxis in Nonvalvular Atrial Fibrillation.
Circulation. 2012;126(7):860-5. Fibrillation.

8. Zirlik, A. & Bode, C. Vitamin K antagonists: relative
strengths and weaknesses vs. direct oral anticoagulants for
stroke prevention in patients with atrial fbrillation. J Tromb
Trombolysis 43, 365-379.

9. Cope S, Clemens A, Hammes F, Noack H, Jansen JP.
Critical appraisal of network meta-analyses evaluating the
efficacy and safety of new oral anticoagulants in atrial
fibrillation stroke prevention trials. Value
Health2015;359:234-49.

10. Assiri A, Al-Majzoub O, Kanaan AO, Donovan JL, Silva
M. Mixed treatment comparison meta-analysis of aspirin,
warfarin, and new anticoagulants for stroke prevention in
patients with nonvalvular atrial fibrillation. Clin
Ther2013;359:967-984.e2.

338

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

Dogliotti A, Paolasso E, Giugliano R. Current and new oral
antithrombotics in non-valvular atrial fibrillation: a
network  meta-analysis of 79 808 patients.
Heart2014,;359:396-405.

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.

Wyse DG, Waldo AL, DiMarco JP, Domanski MJ,
Rosenberg Y, Schron EB, Kellen JC et al. Atrial
Fibrillation  Follow-up Investigation of Rhythm
Management (AFFIRM) Investigators. A comparison of
rate control and rhythm control in patients with atrial
fibrillation. N Engl J Med. 2002;347:1825-33.

Van Gelder IC, Hagens VE, Bosker HA, Kingma JH,
Kamp O, Kingma T et al. Rate Control versus Electrical
Cardioversion for Persistent Atrial Fibrillation Study
Group. A comparison of rate control and rhythm control in
patients with recurrent persistent atrial fibrillation. N Engl
J Med. 2002;347:1834-40.

Carlsson J, Miketic S, Windeler J, Cuneo A, Haun S, Micus
S, Walter S, Tabbe U. 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;41:1690-6.

Opolski G, Torbicki A, Kosior D, Szulc M, Zawadzka M,
Pierscinska M et al. Rhythm control versus rate control in
patients with persistent atrial fibrillation. Results of the
HOT CAFE Polish Study. Kardiol Pol. 2003;59:1-16.
Pappone C, Rosanio S, Augello G, Gallus G, Vicedomini
G, Mazzone P, et al. Mortality, morbidity, and quality of
life after circumferential pulmonary vein ablation for atrial
fibrillation: outcomes from a controlled nonrandomized
long-term study. J Am Coll Cardiol. 2003;42(2): 185-97.
Haissaguerre M, Jais P, Shah DC, Takahashi A, Hocini M,
Quiniou G, Garrigue S, Le Mouroux A, Le Métayer P,
Clémenty J. Spontaneous initiation of atrial fibrillation by
ectopic beats originating in the pulmonary veins. N Engl J
Med. 1998;339:659-666.

Oral H, Knight BP, Tada H, et al. Pulmonary vein isolation
for paroxysmal and persistent atrial fibrillation.
Circulation. 2002;105(9):1077-1081.

Shah DC, Haissaguerre M, Jais P, et al. Curative catheter
ablation of paroxysmal atrial fibrillation in 200 patients:
strategy for presentations ranging from sustained atrial
fibrillation to no arrhythmias. Pacing and Clinical
Electrophysiology. 2001;24(10):1541-1547.

Fichtner S, Sparn K, Reents T, Ammar S, Semmler V,
Dillier R et al. Recurrence of paroxysmal atrial fibrillation
after pulmonary vein isolation: is repeat pulmonary vein
isolation enough? A prospective, randomized trial.
Europace. 2015 Sep;17(9):1371-5.

Melissa H. Kong, Jonathan P. Piccini, Tristram D.
Bahnson. Efficacy of adjunctive ablation of complex
fractionated atrial electrograms and pulmonary vein
isolation for the treatment of atrial fibrillation: a meta-
analysis of randomized controlled trials. Europace. 2011
Feb; 13(2):193-204.

Kumagai K, Muraoka S, Mitsutake C, et al: A new
approach for complete isolation of the posterior left atrium




24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

including pulmonary veins for atrial fibrillation. J
Cardiovasc Electrophysiol 2007; 18:1047-1052

Kumagai K. Box lIsolation for Atrial Fibrillation. Journal
of Arrhythmia 2011;255-267.

K Pardaens, J Van Cleemput, J Vanhaecke, R H Fagard.
Atrial fibrillation is associated with a lower exercise
capacity in male chronic heart failure patients. Heart
1997;78:564-568.

Atwood JE, Myers J, Sullivan M, et al. Maximal exercise
testing and gas exchange in patients with chronic atrial
fibrillation. J Am Coll Cardiol 1988;11:508-13.

Hegbom F, Sire S, Heldal M, Orning OM, Stavem K,
Gjesdal K. Short-term exercise training in patients with
chronic atrial fibrillation: effects on exercise capacity, AV
conduction, and quality of life. Journal of
Cardiopulmonary Rehabilitation2006;26(1):24-9.

Hegbom F, Stavem K, Sire S, Heldal M, Orning OM,
Gjesdal K. Effects of short-term exercise training on
symptoms and quality of life in patients with chronic atrial
fibrillation.  International Journal of Cardiology
2007;116(1):86-92.

Plisiene J, Blumberg A, Haager G, Knackstedt C, Latsch J,
Norra C, et al. Moderate physical exercise: a simplified
approach for ventricular rate control in older patients with
atrial fibrillation. Clin Res Cardiol. 2008 Nov;97(11):820-
6.

Habibi E, Dehghan H, Moghiseh M, Hasanzadeh A. Study
of the relationship between the aerobic capacity (VO2
max) and the rating of perceived exertion based on the
measurement of heart beat in the metal industries Esfahan.
Journal of education and health promotion. 2014;3:55
Epub 2014/08/01.

Suman-Horduna I, Roy D, Frasure-Smith N, Talajic M,
Lespérance F, Blondeau L, Dorian P, Khairy P; AF-CHF
Trial Investigators. Quality of life and functional capacity
in patients with atrial fibrillation and congestive heart
failure. J Am Coll Cardiol. 2013;61:455-460.

Thrall G, Lane D, Carroll D, Lip GY. Quality of life in
patients with atrial fibrillation: a systematic review. Am J
Med. 2006;119:448.e1-448.19.

Dabrowski R, Smolis-Bak E, Kowalik I, Kazimierska B,
Wojcicka M, Szwed H. Quality of life and depression in
patients with different patterns of atrial fibrillation.
Kardiologia Polska2010;68(10):1133-9.

Kang Y, Bahler R. Health-related quality of life in patients
newly diagnosed with atrial fibrillation. European Journal
of Cardiovascular Nursing2004 A;3(1):71-6.

McCabe PJ, Schumacher K, Barnason SA. Living with
atrial fibrillation: a qualitative study. Journal of
Cardiovascular Nursing2011;26(4):336-44.

Osbak PS, Mourier M, Kjaer A, Henriksen JH, Kofoed KF,
Jensen GB. A randomized study of the effects of exercise
training on patients with atrial fibrillation. Am Heart J
2011;162:1080-7.

Gates P, Al-Daher S, Ridley D, Black A. Could exercise be
a new strategy to revert some patients with atrial
fibrillation? Intern Med J 2010;40:57-60.

Husser O, Husser D, Stridh M, et al. Exercise testing for
non-invasive assessment of atrial electrophysiological

339

39.

40.

41.

42.

43.

44.

45,

46.

47.

48.

49.

50.

properties in patients with persistent atrial fibrillation.
Europace 2007;9:627-32

van den Berg MP, Crijns HJ, Gosselink AT, et al.
Chronotropic response to exercise in patients with atrial
fibrillation: relation to functional state. Br Heart J
1993;70:150-3

Giacomantonio NB, Bredin SS, Foulds HJ, Warburton DE.
A systematic review of the health benefits of exercise
rehabilitation in persons living with atrial fibrillation.
Canadian Journal of Cardiology2013;29(4):483-91.
Risom SS, Zwisler AO, Rasmussen TB, et al. The effect of
integrated cardiac rehabilitation versus treatment as usual
for atrial fibrillation patients treated with ablation: the
randomised CopenHeartRFA trial protocol. BMJ Open
2013;3:002377.

Lowres N, Neubeck L, Redfern J, Freedman SB. Screening
to identify unknown atrial fibrillation. A systematic
review. Thrombosis Haemostasis2013;110(2):213-22.

Szymanski F, Filipiak K, Karpinski G, Platek A, Opolski
G. Occurrence of poor sleep quality in atrial fibrillation
patients according to the EHRA score. Acta Cardiol.
2014;69:291-296.

Madrid-Valero JJ, Martinez-Selva JM, Ribeiro do Couto
B, Sénchez-Romera JF, Ordofiana JR. Age and gender
effects on the prevalence of poor sleep quality in the adult
population. Gac Sanit. 2016;31(1):18-22.

Linz D, Linz B, Hohl M, Bohm M. Atrial
arrhythmogenesis in obstructive sleep apnea: therapeutic
implications. Sleep Med Rev. 2016;26:87-94

Stevenson IH, Teichtahl H, Cunnington D, Ciavarella S,
Gordon I, Kalman JM. Prevalence of sleep disordered
breathing in paroxysmal and persistent atrial fibrillation
patients with normal left ventricular function. Eur Heart J.
2008;29(13):1662-1669

Dimitri H, Ng M, Brooks AG, et al. Atrial remodeling in
obstructive sleep apnea: implications for atrial fibrillation.
Heart Rhythm. 2012;9(3):321-327

Thomasouli MA, Brady EM, Davies MJ, et al. The impact
of diet and lifestyle management strategies for obstructive
sleep apnoea in adults: a systematic review and meta-
analysis of randomised controlled trials. Sleep Breath.
2013;17:925-935

Myers J, Prakash M, Froelicher V, Do D, Partington S,
Atwood JE. Exercise capacity and mortality among men
referred for exercise testing. N Engl J Med. 2002 Mar
14;346(11):793-801

Gulati M, Pandey DK, Arnsdorf MF, Lauderdale DS,
Thisted RA, Wicklund RH, et al. Exercise capacity and the
risk of death in women: the St James Women Take Heart
Project. Circulation. 2003 Sep 30;108(13):1554-9




