
Atrial	
  Fibrilla*on	
  in	
  Athletes	
  

Dr.	
  James	
  McKinney,	
  M.D.,	
  FRCP(C)	
  
Dr.	
  Saul	
  Isserow,	
  M.D.,	
  FRCP(C)	
  

Sports	
  Cardiology	
  BC	
  
	
  



The	
  Benefits	
  of	
  Exercise	
  



Marathon	
  finishers	
  



Marathon	
  finishers	
  

Lepers	
  AGE	
  2012	
  



Marathon	
  finishers	
  

Lepers	
  AGE	
  2012	
  



Marathon	
  finishers	
  

MORE	
  Women	
  par*cipa*ng	
  in	
  marathons	
  

More	
  MASTERS	
  ATHLETES	
  par*cipa*ng	
  in	
  marathons	
  



Atrial	
  Fibrilla*on	
  



AF	
  Prevalence	
  

•  Prevalence	
  increases	
  with	
  age:	
  
– persistent	
  or	
  paroxysmal	
  AF	
  

•  ~0.5%	
  in	
  subjects	
  aged	
  45-­‐54	
  years	
  
•  ~1%	
  at	
  55-­‐64	
  years	
  
•  ~4%	
  at	
  65-­‐74	
  years	
  

– diagnosed	
  in	
  1%	
  of	
  the	
  popula*on	
  by	
  age	
  60	
  	
  
– >10%	
  when	
  older	
  than	
  80	
  year	
  

•  Most	
  common	
  treated	
  arrhythmia	
  seen	
  in	
  
ATHLETES	
  



Prevalence	
  of	
  AF	
  in	
  athletes	
  

•  Dependent	
  on:	
  
–  Age	
  	
  
–  Sport	
  
–  Length	
  of	
  prior	
  training	
  
–  Intensity	
  of	
  prior	
  training	
  
–  Sex	
  



AF	
  prevalence	
  in	
  ‘young’	
  athletes	
  is	
  low	
  



AF	
  Risk	
  Factors	
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AF	
  –	
  why	
  do	
  we	
  care	
  so	
  much?	
  



Lone	
  AF	
  

•  Lone	
  atrial	
  fibrilla*on	
  (LAF)	
  is	
  characterized	
  by	
  
the	
  presence	
  of	
  atrial	
  fibrilla*on	
  in	
  the	
  
absence	
  of	
  structural	
  heart	
  disease	
  or	
  other	
  
iden*fiable	
  cause	
  of	
  arrhythmia	
  

•  Sport	
  par*cipa*on	
  to	
  be	
  more	
  frequent	
  in	
  LAF	
  
pa*ents	
  than	
  in	
  the	
  general	
  popula*on	
  
	
  





Vagal	
  AF	
  

•  >80%	
  of	
  episodes	
  of	
  AF	
  
occurred	
  during	
  the	
  
following:	
  
–  Nocturnal	
  
–  Postprandial	
  period	
  	
  
–  Immediate	
  hours	
  aher	
  
(intensive)	
  exercise	
  	
  

•  Increased	
  vagal	
  tone	
  in	
  
athletes	
  



Adrenergically	
  induced	
  AF	
  	
  

•  >80%	
  of	
  episodes	
  of	
  AF	
  
occurred	
  during	
  the	
  
following	
  
–  Day*me	
  
–  Exercise	
  
–  Stress	
  
–  S*mulants	
  



Does	
  exercise	
  decrease	
  AF?	
  

	
  
•  5446	
  adults	
  >65	
  years	
  surveyed	
  about	
  their	
  
ac*vity	
  level	
  and	
  development	
  of	
  AF	
  

	
  



Mild	
  ac*vity	
  =	
  less	
  AF	
  incidence	
  



•  Lone	
  AF	
  diagnosed	
  in:	
  
–  5.3%	
  of	
  orienteers	
  
–  0.9%	
  of	
  controls	
  
–  RR	
  –	
  5.5	
  

•  However,	
  orienteers	
  
had	
  lower	
  prevalence	
  of	
  
CHD	
  and	
  lower	
  
mortality	
  (1.7	
  vs.	
  8.5%)	
  	
  

52	
  years	
  old	
  
	
  
36	
  years	
  of	
  
training	
  

BMJ	
  1998	
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Who	
  is	
  more	
  likely	
  to	
  get	
  AF?	
  





Endurance	
  exercise	
  increases	
  AF?	
  

5-­‐fold	
  
increase	
  



Inves*gated	
  the	
  associa*on	
  of	
  number	
  of	
  completed	
  races	
  and	
  finishing	
  
-me	
  with	
  risk	
  of	
  arrhythmias	
  among	
  par*cipants	
  of	
  Vasaloppet,	
  a	
  90	
  km	
  
cross-­‐country	
  skiing	
  event	
  	
  
	
  



Faster	
  =	
  MORE	
  AF	
  

Those	
  comple*ng	
  the	
  race	
  within	
  60%	
  of	
  the	
  winner’s	
  *me	
  were	
  1.3	
  -mes	
  
more	
  likely	
  to	
  be	
  diagnosed	
  with	
  an	
  arrhythmia	
  than	
  those	
  who	
  took	
  more	
  than	
  
twice	
  the	
  *me	
  to	
  complete	
  the	
  race	
  	
  
	
  



More	
  races	
  =	
  MORE	
  AF	
  

Those	
  who	
  had	
  completed	
  the	
  race	
  ≥5	
  *mes	
  had	
  a	
  1.3-­‐fold	
  increase	
  in	
  
arrhythmic	
  risk	
  as	
  compared	
  with	
  those	
  who	
  completed	
  the	
  race	
  only	
  once.	
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Who	
  is	
  more	
  likely	
  to	
  get	
  AF?	
  

•  Male	
  runners	
  compared	
  to	
  female	
  runners:	
  
–  Higher	
  SBP	
  
– More	
  concentric	
  remodeling	
  
– More	
  sympathe*c	
  ac*vity	
  
–  Taller	
  
–  Longer	
  signal	
  average	
  P	
  wave	
  dura*on	
  
–  *LA	
  volume	
  index	
  and	
  PACs	
  were	
  the	
  same	
  b/t	
  sex	
  

•  pAF	
  6.7%	
  in	
  men	
  vs.	
  0%	
  in	
  female	
  



U-­‐shaped	
  curve?	
  

>5x	
  jog/wk	
  è	
  53%é	
  risk	
  of	
  AF	
  



Natural	
  history	
  of	
  AF	
  in	
  the	
  athletes	
  



Mean	
  age	
  of	
  
AF	
  onset	
  41.4	
  







Athletes	
  presume	
  a	
  casual	
  rela*onship	
  between	
  AF	
  and	
  mental	
  stress	
  
	
  
The	
  majority	
  of	
  athletes	
  had	
  experienced	
  a	
  causal	
  rela*onship	
  of	
  AF	
  and	
  spor*ng	
  ac*vity	
  
	
  
30%	
  of	
  athletes	
  in	
  1993	
  and	
  11%	
  of	
  athletes	
  in	
  2002	
  experienced	
  a	
  decrease	
  in	
  AF	
  with	
  
detraining	
  

	
  ..but	
  ~50%	
  of	
  athletes	
  did	
  not	
  experience	
  a	
  no*ceable	
  decrease	
  in	
  AF	
  



AF	
  -­‐	
  How	
  much	
  is	
  too	
  much?	
  



•  An	
  age-­‐matched	
  case–control	
  study.	
  	
  
•  51	
  men	
  with	
  LAF	
  were	
  included	
  (20	
  of	
  them	
  with	
  vagal	
  

characteris*cs)	
  
•  109	
  age	
  matched	
  controls	
  from	
  the	
  general	
  popula*on	
  
•  A	
  ques*onnaire	
  to	
  assess	
  former	
  and	
  current	
  sport	
  prac*ce	
  and	
  the	
  

number	
  of	
  life*me	
  hours	
  of	
  sport	
  prac*ce	
  was	
  administered	
  



Current	
  sport	
  and	
  >1500h	
  

Age	
  and	
  hypertension	
  adjusted	
  

Current	
  and	
  prolonged	
  sport	
  prac*ce	
  was	
  associated	
  with:	
  	
  	
  
•  3x	
  higher	
  prevalence	
  of	
  Lone	
  AF	
  
•  5x	
  *mes	
  higher	
  prevalence	
  of	
  vagal	
  Lone	
  AF	
  
	
  



Endurance	
  exercise	
  and	
  atrial	
  FLUTTER	
  

•  Consecu*ve	
  pa*ents	
  who	
  underwent	
  atrial	
  fluqer	
  abla*on	
  
–  (>3	
  h	
  of	
  sports	
  prac*ce	
  per	
  week)	
  among	
  pa*ents	
  with	
  lone	
  
atrial	
  fluqer	
  was	
  significantly	
  higher	
  than	
  that	
  observed	
  in	
  the	
  
general	
  popula*on	
  (50%	
  vs	
  17%;	
  p<0.0001)	
  

–  Long-­‐term	
  endurance	
  sports	
  (par*cipa*on	
  in	
  cycling,	
  running	
  or	
  
swimming	
  for	
  >3	
  h/week)	
  was	
  also	
  significantly	
  higher	
  in	
  lone	
  
fluqer	
  pa*ents	
  than	
  in	
  controls	
  (31%	
  vs	
  8%;	
  p<0.0003)	
  



AF	
  mechanisms	
  



Poten*al	
  mechanisms	
  for	
  AF	
  induced	
  by	
  endurance	
  exercise	
  	
  
	
  

Hypertension	
  



AF	
  mechanisms	
  



The	
  leh	
  atrium	
  of	
  athletes	
  
•  Higher	
  rela*ve	
  wall	
  stress	
  -­‐>	
  enlargement	
  and	
  
remodeling	
  
–  Repe**ve	
  episodes	
  of	
  atrial	
  stretching	
  and	
  an	
  
elevated	
  wall	
  stress	
  may	
  s*mulate	
  atrial	
  fibrosis	
  	
  

•  LA	
  size	
  increases	
  with	
  age	
  of	
  athlete	
  
•  LA	
  size	
  increases	
  with	
  training	
  hours	
  
–  >80%	
  of	
  non-­‐elite	
  marathons	
  had	
  LA	
  enlargement	
  if	
  
>4500	
  training	
  hours	
  

–  The	
  number	
  of	
  marathon	
  par*cipa*ons	
  was	
  an	
  
independent	
  predictor	
  for	
  leh	
  and	
  right	
  atrial	
  
enlargement	
  



Which	
  rat	
  is	
  more	
  likely	
  to	
  get	
  AF?	
  

Rats	
  who	
  were	
  run	
  on	
  a	
  treadmill	
  for	
  1hr/day	
  for	
  16	
  weeks	
  compared	
  to	
  sedentary	
  rats:	
  
•  increased	
  AF	
  suscep*bility	
  
•  enhanced	
  expression	
  of	
  fibrosis-­‐related	
  genes	
  and	
  promoted	
  atrial	
  fibrosis	
  
	
  
	
   Benito	
  Circ	
  2009	
  

	
  



World	
  An*-­‐Doping	
  Associa*on	
  list	
  of	
  drugs	
  that	
  may	
  be	
  
associated	
  with	
  atrial	
  fibrilla*on	
  



Diagnos*c	
  evalua*on	
  of	
  athletes	
  

•  History:	
  
– characterizing	
  ppts	
  and	
  when	
  they	
  occur	
  
– use	
  of	
  PEDs/ETOH	
  

•  ECG/Holter/Zio	
  patch	
  
•  ETT	
  –	
  recovery	
  at	
  least	
  5	
  minutes	
  
•  ECHO	
  to	
  r/o	
  structural	
  heart	
  disease	
  



How	
  to	
  treat	
  an	
  athlete	
  with	
  AF	
  

•  Typically,	
  athletes	
  have	
  ‘lone	
  AF’	
  
•  Treatment	
  of	
  AF	
  in	
  endurance-­‐trained	
  athletes	
  
as	
  well	
  as	
  es*ma*ng	
  the	
  prognosis	
  is	
  difficult	
  
because	
  large-­‐scale	
  prospec*ve,	
  RCTs	
  and	
  
guidelines	
  focusing	
  directly	
  on	
  the	
  endurance-­‐
trained	
  athletes	
  are	
  lacking.	
  

•  Apply	
  current	
  guidelines	
  for	
  the	
  general	
  
popula*on	
  



Treatment	
  op*ons	
  in	
  the	
  athlete	
  with	
  AF?	
  

•  Restric*on	
  of	
  dose	
  and	
  intensity	
  of	
  endurance	
  
exercise	
  (decreased	
  vagal	
  AF	
  recurrence)	
  

•  If	
  HTN	
  -­‐	
  ?	
  Benefit	
  with	
  ARB	
  and	
  decreased	
  AF	
  
•  Pill-­‐in-­‐the-­‐pocket	
  
•  AADs	
  (Flecanide)	
  –	
  helpful	
  in	
  vagal	
  mediated	
  
AF	
  

•  OAC	
  as	
  per	
  CHADS-­‐VASc	
  
– Be	
  mindful	
  of	
  type	
  of	
  sport	
  and	
  OAC	
  



Treatment	
  op*ons	
  in	
  the	
  athlete	
  with	
  AF?	
  

•  Direct-­‐current	
  cardioversion	
  
•  Abla*on	
  strategies	
  
– ?	
  as	
  effec*ve	
  when	
  compared	
  to	
  non-­‐athletes	
  
– ~37%	
  will	
  require	
  2nd	
  abla*on	
  
– An	
  early	
  abla*on	
  strategy	
  may	
  be	
  appropriate	
  for	
  
some	
  athletes	
  with	
  an	
  impaired	
  physical	
  
performance,	
  especially	
  when	
  con*nua*on	
  of	
  
compe**ve	
  ac*vity	
  is	
  intended.	
  	
  



Bethesda	
  Guidelines	
  -­‐	
  AF	
  

•  AF	
  with	
  no	
  structural	
  HD	
  -­‐>	
  No	
  restric*on	
  
•  AF	
  with	
  structural	
  HD	
  -­‐>	
  as	
  per	
  structural	
  HD	
  
restric*ons	
  

•  AF	
  with	
  OAC	
  -­‐>	
  avoid	
  body	
  contact	
  sports	
  
•  AF	
  aher	
  abla*on	
  -­‐>	
  4	
  to	
  6	
  weeks	
  before	
  return	
  
to	
  no	
  restric*on	
  



Exercise	
  and	
  AF	
  

•  Regular	
  moderate	
  
exercise	
  has	
  
TREMENDOUS	
  health	
  
benefits	
  

•  High-­‐performance	
  
endurance	
  athletes	
  and	
  
Olympic	
  athletes	
  live	
  
longer	
  than	
  the	
  general	
  
popula*on	
  



CARDIO-­‐FIT	
  study	
  



CARDIO-­‐FIT	
  study	
  



CARDIO-­‐FIT	
  study	
  



CARDIO-­‐FIT	
  study	
  



Conclusions	
  

•  Endurance	
  exercise	
  is	
  associated	
  with	
  ~5	
  fold	
  
increase	
  in	
  AF	
  

•  The	
  ‘dose’	
  of	
  endurance	
  exercise	
  to	
  put	
  
someone	
  at	
  increased	
  risk	
  is	
  variable	
  (but	
  
large	
  volumes	
  later	
  in	
  life	
  seems	
  to	
  increase	
  
risk)	
  

•  Treat	
  athlete	
  with	
  AF	
  like	
  a	
  non-­‐athlete	
  with	
  
AF	
  



Endurance	
  sports	
  is	
  a	
  risk	
  factor	
  for	
  atrial	
  fibrilla*on	
  
aher	
  abla*on	
  for	
  atrial	
  fluqer.	
  	
  

	
  



Survival	
  of	
  professional	
  cyclists	
  





Factors	
  affec*ng	
  development	
  of	
  AF	
  



U-­‐Shaped	
  Curve?	
  



Poten*al	
  mechanisms	
  for	
  atrial	
  fibrilla*on	
  induced	
  by	
  
high-­‐intensity-­‐endurance	
  sports	
  	
  

	
  



PACs	
  as	
  a	
  trigger	
  

•  PACs	
  increased	
  modestly	
  with	
  increased	
  
endurance	
  exercise	
  

•  More	
  PACs	
  with	
  more	
  training	
  hours	
  
•  More	
  PACs	
  with	
  more	
  marathons	
  completed	
  



Evolution 
of Physical 

Activity 



Evolution 
of Physical 

Activity 



Differences	
  between	
  AF	
  in	
  athletes	
  
and	
  non-­‐athletes	
  	
  



Is	
  leisure	
  *me	
  running	
  good	
  for	
  you?	
  

Runners	
  vs.	
  
non-­‐runners	
  
	
  
30%	
  ê	
  all-­‐
cause	
  mortality	
  
	
  
45%	
  ê	
  CV	
  
mortality	
  


