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The purpose of this European Heart Rhythm Association (EHRA) survey was to explore the work-up and management of lone atrial fibrillation
(AF) among the European centres. Thirty-two European centres, all members of the EHRA electrophysiology (EP) research network,
responded to this survey and completed the list of questions. The prevalence of lone AF has been reported to be ≤10% by 19 (60%) of
the participating centres. The presence of isolated left atrial enlargement and left ventricular diastolic dysfunction represent heart disease
according to 50 and 84% of the centres, respectively, and exclude the diagnosis of lone AF. Fifty-nine per cent of responders do not routinely
consider genetic testing in lone AF patients. The initial therapeutic approach in symptomatic paroxysmal lone AF is antiarrhythmic drug
therapy as reported by 31 (97%) of the centres. Pulmonary vein isolation only is the first ablation strategy for patients with symptomatic per-
sistent lone AF at 27 (84%) of the responding centres. Assessment for sleep apnoea, obesity, and intensive sports activity in lone AF is per-
formed at 27 (84%) centres. In conclusion, this EP Wire survey confirms that the term ‘lone AF’ is still used in daily practice. The work-up
typically includes screening for known risk factors but not genetic testing. The preferred management of paroxysmal lone AF is rhythm
control with antiarrhythmic drugs, whereas pulmonary vein isolation is the first ablation strategy for the majority of patients with symptomatic
persistent lone AF.
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Introduction
The term ‘lone’ atrial fibrillation (AF) was introduced in 1954 by
Evans and Swann to describe AF patients for whom no apparent
heart disease could be found during subsequent investigations.1

Current guidelines define lone AF as AF in younger adults (age
,60 years) with no clinical history or echocardiographic evidence
of concomitant cardiovascular or pulmonary conditions or an acute
trigger. Given this broad definition on the one hand and the ongoing
effort to create a mechanistic classification for AF in a specific
patient on the other hand, the goal of this European Heart
Rhythm Association (EHRA) survey is to explore the use of the
term ‘lone AF’ and the work-up and management of this clinical
entity in the European countries.

Methods and results
Thirty-two European centres, all members of the EHRA electro-
physiology (EP) research network, responded to this survey and
completed the questionnaire. Twenty-six of them are university hos-
pitals (81%), two non-university, and four private hospitals. The main
cardiology section in which responders are working is catheter abla-
tion in 24 out of 32 (75%), device implantation in 6 (19%), and general
cardiology in 2 (6%).

The prevalence of lone AF defined according to the current guide-
lines has been reported ,5% by 6 (19%) of the centres, 5–10% by 13
(41%), 11–20%by 9 (28%), 21–30%by3 (9%), and.30% by1centre
(3%). Six out of 32 (19%) responders believe that the historical term
‘lone AF’ should not be used anymore in clinical practice.
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In the context of lone AF, the guidelines on AF diagnosis and man-
agement specifically mention only echocardiography in addition to
the patient history and clinical examination but additional diagnostic
tests are performed by a significant proportion of the responding
centres: 12-lead electrocardiogram in 20 (62%) of the centres, exer-
cise testing in 8 (25%), coronary angiography in 2 (6%), and a cardiac
computed tomography scan in 1 centre (3%). Sixteen (50%) of 32
centres consider an isolated left atrial (LA) enlargement as a sign of
heart disease which excludes the diagnosis of lone AF. The same
holds true for isolated ventricular diastolic dysfunction as reported
by 27 (84%) of the centres.

The majority (19 of 32, 59%) of the responders do not routinely
use genetic testing in patients with lone AF, whereas 10 (31%) do
so only when there is a family history of AF; 3 (9%) of the centres
do not have access to genetic testing.

According to 22 (69%) of the centres, the risk for stroke in lone AF
should be re-assessed annually and 9 (28%) reassess the patient’s risk
on a biannual basis.

The primary therapeutic approach in symptomatic paroxysmal
lone AF is antiarrhythmic drug therapy at the majority of responders
(31 of 32, 97%). In most centres (27 of 32, 84%), the initial ablation
strategy for patients with symptomatic persistent lone AF is pulmon-
ary vein isolation, while 3 (9%) of the centres add substrate modifica-
tion to pulmonary vein isolation (2 centres perform linear lesions and
1 centre adds ablation of complex fractionated electrograms (CFAE)
(Figure 1). Two responders (7%) do not perform ablation. Regarding
patients with persistent lone AF, five (16%) of the centres perform a
Cox maze III surgical procedure if catheter-based endocardial LA ab-
lation fails and one centre does so after antiarrhythmic drug failure.
Twenty-six (81%) never consider surgery for patients with lone AF.
Seventeen (53%) of the centres (53%) differentiate their therapeutic
approach in vagal and adrenergic lone AF.

The systematic evaluation and (if indicated) ensuing treatment
of risk factors for lone AF among participating centres was also
analysed in this EP Wire. Twenty-seven out of 32 centres (84%)
are doing so for sleep apnoea, obesity, and intensive sports activity,
and 30 (94%) screen for the occurrence of supraventricular
tachycardia as a trigger for AF.

Discussion
Due to the ambiguity of the current definition of lone AF leading to
significant variations in what several researchers termed ‘lone AF’
and advances in the knowledge of AF mechanisms and aetiologies,
some working groups state that ‘lone AF’ has no mechanistic or clin-
ical basis and therefore should be avoided.2 This was also reflected in
this EP Wire as almost 20% of the responding centres do not use this
terminology anymore. As a result, the proportion of AF considered
to be ‘lone AF’ decreased from �30% to ,5%.2,3 In this survey,
60% of the participating centres have reported the prevalence of
lone AF in their practice to be ≤10%.

It remains a matter of debate whether an isolated LA enlargement
represents heart disease and therefore excludes a diagnosis of lone
AF. Left atrial enlargement is a well-known risk factor for cardiovas-
cular events in AF patients, among others.4,5 Atrial fibrillation may be
caused by LA dilatation but AF itself can also result in LA enlarge-
ment.6 Interestingly, 50% of the centres believe that LA enlargement
represents underlying heart disease. To what extent ventricular
diastolic dysfunction excludes lone AF is still an area of research.
Several investigators have highlighted the dynamic and complex rela-
tionship between arterial hypertension, left ventricular hypertrophy,
ventricular diastolic dysfunction, LA dilatation and AF.7 It is clear from
this EP Wire that the vast majority (84%) of the centres consider
ventricular diastolic dysfunction as overt heart disease.

Several studies have demonstrated the heritability of AF.8– 11

A family history of lone AF exposes individuals to a 3.5-fold greater
risk of developing arrhythmia themselves.12 Lone AF has been asso-
ciated with mutations in several cardiac ion channels, signalling mole-
cules, and structural proteins.13,14 It remains difficult to predict how
the results of genetic counselling would influence the diagnosis of
lone AF and how it may help optimize the treatment of arrhythmia.15

This has been reflected by the results of this EP Wire as 59% of
responders do not routinely consider genetic testing and 31% only
do so when there is a family history of AF.

According to the recent guidelines, in patients with paroxysmal
AF and no or minimal structural heart disease rhythm control can
be achieved by antiarrhythmic drugs (dronedarone, flecainide,
propafenone, or sotalol) or catheter ablation depending on the
patient’s’ choice.16 Nevertheless, several randomized trials com-
pared catheter ablation of AF with antiarrhythmic drug therapy as
the first-line rhythm control management.17–19 They all reported
a superior efficacy of catheter ablation up to 24 months of follow-
up as well as an improvement in quality of life. However, late recur-
rences of AF after catheter ablation are common and the major
complication rates including major complications of this procedure
cannot be overlooked.16,20 This may in part explain why 97% of the
responding centres opt for antiarrhythmic drug treatment as the
first therapeutic approach in symptomatic paroxysmal lone AF
patients. When catheter ablation is performed in patients with per-
sistent lone AF, the guidelines state that operators should consider
more extensive ablation based on linear lesions or CFAE. This EP
Wire has revealed that only 9% of centres choose to perform
linear lesions or CFAE ablation in addition to pulmonary vein isola-
tion in this kind of patients. Most likely due to its complexity and
technical challenge, the standalone Cox maze III surgical treatment
of persistent lone AF patients is only adopted by a minority of
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Figure1 Initial management strategy for patients with symptom-
atic persistent lone atrial fibrillation. PVI, pulmonary vein isolation.
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responding centres (16%) after failure of endocardial LA ablation or
antiarrhythmic drug therapy.21,22

Reassessment of risk factors is important in patients with lone AF
as many patients develop cardiovascular disease during follow-up.23

Obesity is a knownrisk factor forAF,with a3–8% increased riskof AF
with each unit increase in body mass index.24 The incidence of lone
AF has also been correlated with sports activity. Marathon running
and the practice of .1500 lifetime hours of sport have been
associated with a higher risk of lone AF.25 Due to its effect on the
autonomic balance and several haemodynamic parameters, sleep
apnoea has been linked to a higher incidence of lone AF and a
lower success rate of ablation therapies.26,27 This EP Wire has
shown that 84% of the centres perform a systematic assessment of
these risk factors in patients with lone AF.

Conclusions
This EP Wire survey confirms that the term ‘lone AF’ is still used in
daily practice. The work-up typically includes screening for known
risk factors but not genetic testing. The preferred management of
paroxysmal lone AF is rhythm control with antiarrhythmic drugs.
Pulmonary vein isolation only is the first ablation strategy for the
majority of patients with symptomatic persistent lone AF.
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Hernández-Madrid, Mélèze Hocini, Torben Bjerregaard Larsen,
Tatjana Potpara, Elena Sciaraffia, Derick Todd. The authors acknow-
ledge the EHRA Research Network centres participating in this EP
Wire. A list of the Research Network centres can be found on the
EHRAwebsite. Document reviewer for EP-Europace: Irene Savelieva
(St George’s University of London, London, UK).

Conflict of interest: none declared.

Funding

References
1. Evans W, Swann P. Lone auricular fibrillation. Br Heart J 1954;16:189–94.
2. WyseDG, Van Gelder IC, Ellinor PT, Go AS, Kalman JM, NarayanSM et al. Lone atrial

fibrillation: does it exist? J Am Coll Cardiol 2014;63:1715–23.
3. Gallagher MM, Camm J. Classification of atrial fibrillation. Am J Cardiol 1998;82:

18N–28N.
4. Osranek M, Bursi F, Bailey KR, Grossardt BR, Brown RD Jr, Kopecky SL et al. Left

atrial volume predicts cardiovascular events in patients originally diagnosed with
lone atrial fibrillation: three-decade follow-up. Eur Heart J 2005;26:2556–61.

5. AbhayaratnaWP, Seward JB, Appleton CP, Douglas PS, Oh JK, TajikAJ et al.Left atrial
size: physiologic determinants and clinical applications. J Am Coll Cardiol 2006;47:
2357–63.

6. Wyse DG. Idiopathic atrial fibrillation: a rose by any other name? Europace 2012;14:
151–2.

7. Rosenberg MA, Gottdiener JS, Heckbert SR, Mukamal KJ. Echocardiographic diastol-
ic parameters and risk of atrial fibrillation: the Cardiovascular Health Study. Eur HJ
2012;33:904–12.

8. Fox CS, Parise H, D’Agostino RB Sr, Lloyd-Jones DM, Vasan RS, Wang TJ et al. Par-
ental atrial fibrillation as a risk factor for atrial fibrillation in offspring. JAMA 2004;291:
2851–5.

9. Lubitz SA, Yin X, Fontes JD, Magnani JW, Rienstra M, PaiM et al.Association between
familial atrial fibrillation and risk of new-onset atrial fibrillation. JAMA 2010;304:
2263–9.

10. Arnar DO, Thorvaldsson S, Manolio TA, Thorgeirsson G, Kristjansson K,
Hakonarson H et al. Familial aggregation of atrial fibrillation in Iceland. Eur Heart J
2006;27:708–12.

11. Christophersen IE, Ravn LS, Budtz-Joergensen E, Skytthe A, Haunsoe S, Svendsen JH
et al. Familial aggregation of atrial fibrillation: a study in Danish twins. Circ Arrhythm
Electrophysiol 2009;2:378–83.

12. Oyen N, Ranthe MF, Carstensen L, Boyd HA, Olesen MS, Olesen SP et al. Familial
aggregation of lone atrial fibrillation in young persons. J Am Coll Cardiol 2012;60:
917–21.

13. Lubitz SA, Ellinor PT. Personalized medicine and atrial fibrillation: will it ever happen?
BMC Med 2012;10:155.

14. Koopmann TT, Bezzina CR. Genetics of lone atrial fibrillation. Europace 2010;12:
1351–2.

15. Kirchhof P, Breithardt G, Aliot E, Al Khatib S, Apostolakis S, Auricchio A et al. Perso-
nalized management of atrial fibrillation: proceedings from the fourth atrial fibrilla-
tion competence NETwork/European Heart Rhythm Association consensus
conference. Europace 2013;15:1540–56.

16. Camm AJ, Lip GY, De Caterina R, Savelieva I, Atar D, Hohnloser SH et al. 2012
focused update of the ESC Guidelines for the management of atrial fibrillation: an
update of the 2010 ESC guidelines for the management of atrial fibrillation. Devel-
oped with the special contribution of the European Heart Rhythm Association.Euro-
pace 2012;14:1385–413.

17. Cosedis Nielsen J, Johannessen A, Raatikainen P, Hindricks G, Walfridsson H,
Kongstad O et al. Radiofrequency ablation as initial therapy in paroxysmal atrial fib-
rillation. New Engl J Med 2012;367:1587–95.

18. Wazni OM, Marrouche NF, Martin DO, Verma A, Bhargava M, Saliba W et al.Radio-
frequency ablation vs antiarrhythmic drugs as first-line treatment of symptomatic
atrial fibrillation: a randomized trial. JAMA 2005;293:2634–40.

19. Namdar M, Chierchia GB, Westra S, Sorgente A, Meir ML, Bayrak F et al. Isolating the
pulmonary veins as first-line therapy in patients with lone paroxysmal atrial fibrilla-
tion using the cryoballoon. Europace 2012;14:197–203.

20. Arbelo E, Brugada J, Hindricks G, Maggioni A, Tavazzi L, Vardas P et al.
ESC-EURObservational Research Programme: the Atrial Fibrillation Ablation Pilot
Study, conducted by the European Heart Rhythm Association. Europace 2012;14:
1094–103.

21. Potpara TS, Lip GY. Lone atrial fibrillation—an overview. Int J Clin Pract 2014;68:
418–33.

22. Damiano RJ. Surgical ablation of lone atrial fibrillation on the beating heart: the chaos
continues. Europace 2010;12:297–8.

23. Weijs B, de Vos CB, Tieleman RG, Peeters FE, Limantoro I, Kroon AA et al. The oc-
currence of cardiovascular disease during 5-year follow-up in patients with idiopath-
ic atrial fibrillation. Europace 2013;15:18–23.

24. Dublin S, French B, Glazer NL, Wiggins KL, Lumley T, Psaty BM et al. Risk of new-
onset atrial fibrillation in relation to body mass index. Arch Intern Med 2006;166:
2322–8.

25. Molina L, Mont L, Marrugat J, Berruezo A, Brugada J, Bruguera J et al. Long-term en-
durance sport practice increases the incidence of lone atrial fibrillation in men: a
follow-up study. Europace 2008;10:618–23.

26. Roche F, Xuong AN, Court-Fortune I, Costes F, Pichot V, DuverneyD et al.Relation-
ship among the severity of sleep apnea syndrome, cardiac arrhythmias, and auto-
nomic imbalance. Pacing Clin Electrophysiol 2003;26:669–77.

27. Li L, Wang ZW, Li J, Ge X, Guo LZ, Wang Y et al. Efficacy of catheter ablation of atrial
fibrillation in patients with obstructive sleep apnoea with and without continuous
positive airway pressure treatment: a meta-analysis of observational studies.
Europace 2014;16:1309–14.

Work-up and management of lone AF 1523

 by guest on O
ctober 1, 2014

http://europace.oxfordjournals.org/
D

ow
nloaded from

 

http://europace.oxfordjournals.org/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


