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PA patients/athletes with ICDs 
Key Points 

•  How many PA pts/athletes have ICD 

•  What guidelines say regarding this isssue 

•  Concern about eligibility to PE/sports in ICD pts 

•  How to manage PA pts/athletes with ICDs 
  



First PM and ICD implants in Italy 



Proclemer et al. AIAC - Italian PM-ICD Registry 

First PM and ICD implants in Italy per decades in 2013 



ICDs in PA pts/athletes 

•  ICDs are not so uncommon in  PA/sports 
population 

•  As understanding of genetic predisposition to 
SCD improves, the use of ICDs in a young-
adult subjects without SHD and potentially 
interested in sports/PA will became an 
increasingly common issue 



Guidelines for athletes with ICDs  
Criteria for Sports eligibility 

•  “Normal” heart 
•   No contact sports: boxing; rugby, american 

football 
•   No sports where TLOC dangerous to athlete 

or  others: driving; rock climbing 
•   Only low intensity sports activities: golf, 

bowling 



JCE 2006 

A retrospective survey in 614 physicians in USA 

•  Only 10% physicians advised avoiding activities 
more strenuous than golf or bowling 

•  76% advised against contact sports 
•  45% advised against competitive sports 
•  42% had 1 or more ICD pts engaged in competitive 

sports 

Are guidelines followed ? 



JCE 2006 A survey in 614 physicians 



PACE 2008 

A retrospective survey in 387 pts in Switzerland 



56 % of pts reported a stay at altitudes higher  
than 2000 meters on sea level  



Mismatch between guidelines and real world 

What are the reasons ? 

•  Concerns about consequences of unnecessary 
disqualification from sports 

•  Feeling that the sports-related risk in ICD recipiens 
are overextimated  



Problems Related to an Unnecessary 
Disqualification from Sports in ICD pts 

•  Deprivation of health benefits of physical 
exercise (confirmed also in ICD patients !) 

•  Psychological burden  

•  Economic burden in professional athletes 



Are sports-related risks in ICD pts overextimated ? 
•  Risk of damage to the device & leads during contact 

sports 
•  Consequence of TLOC + ICD shock during  intrinsic 

risk sports 
•  Risk of failure of shock therapy during exercise 

because of metabolic, autonomic and ischemic changes 
•  Inappropriate shocks because of exercise-induced sinus 

tachycardia and SVT 
•  Increased frequency of VAs and shocks with intense 

exercise  



Lampert et al. JCE 2006 



Lampert et al. JCE 2006 



JCE 2006 

A survey in 614 physicians in USA 

•  40 % of physicians reported shocks during sports 

•  Only 2 cases of shock failure (1 in pt treated with IC 
AAD and 1 after heavy alcohol ingestion) 



PACE 2008 

A survey in 387 pts in Switzerland 

•  17% of pts who regularly performed sports after 
ICD implantation experienced shock during 
exercise 

•  Annual probability of an ICD shock during sports: 
3.3% (similar to that reported in unselected 
sedentary ICD populations) 



Circulation 2013 

•  International prospective registry 

•  372 pts/athletes (mean age 33 yrs) implanted with ICD 
both for primary and secondary prevention, who 
continued to practice sports/PE, with a median F-U of 
31 months 



Lampert et al. Circulation 2013 



Lampert et al. Circulation 2013 



Lampert et al. Circulation 2013 



Lampert et al. Circulation 2013 

ICD terminated all arrhythmic episodes ! 



Similar to that reported in unselected sedentary ICD 
populations 

Lampert et al. Circulation 2013 



•  At least 1 appropriate shock in 13 % of pts 
•  At least 1 inappropriate shock in 11 % of pts 
•  Both appropriate and inappropriate shocks were 

more frequent during sports/PE versus rest , without 
any differences between competive vs non 
competitive athletes 

 
 

Lampert et al. Circulation 2013 



Lampert et al. Circulation 2013 

•  7 athletes required more than 1 shock for arrhythmia 
termination:  6 during sports/PE and 1 at rest 

•  The majority of  athletes who experienced shocks 
during sports chose to continue playing 



ICD in PA pts/athletes: Real Concerns 

•  Sports-related device trauma/malfunctions 
seem quite rare 

•  Athletes’ injuries due to shocks during sports 
seem rare 

•  Shock therapy for exercise-related arrhythmias 
seems effective 

•  Appropriate and inappropriate shocks 
increase during sports 



Negative consequences of shocks 

•  Shocks are painful: anxiety, reduction of QOL 

•  Inappropriate shocks may be potentially life-
threatening (triggers of malignant arrhythmias) 

•  Lifetime prognosis is worsen by multiple 
shocks  



Mismatch between guidelines and real world 

What are the possible solutions ? 

•  Correct clinical management of PA pts/athletes 
with ICD 

•  Future revision of guidelines  



Correct clinical management  
of PA pts/athletes with ICD: 3 questions 

•  What kind of CVD is present ? CVD is the main 
determinant of prognosis: need of a patient tailored 
evaluation 

•  What is the individual risk to benefit ratio of 
exercise ?  

•  How to reduce the potential sports-related risks in 
athletes with ICDs ? 



Risk-to-benefit ratio of exercise 

•  Exercise exacerbates arrhythmias in every setting 

•  Training reduces the overall risk of SCD in adult 
individuals with CAD: the benefits of physical exercise 
outweight the risks 

•  Does training improve the prognosis also in young 
individuals with arrhythmogenic HD ? Moreover, 
physical exercise may increases the risk of disease 
progression (HCM, ARVC) 



•  related to implantation modality 

•  related to leads and device selection 

•  related to device programming 

How to reduce the potential risks related 
to sports in athletes with ICDs ? 

Theoretic Possibilities 

Levels of Evidence C: device selection and 
programming must be tailored first according to the 
patient’s specific CV condition 



Issues Regarding Implantation Modality   
•  Right or left subclavear side: depending on arm 

dominance and type of sport/PA (e.g. left side in 
right-handed tennis player) 

•  Use of cephalic vein:  in order to reduce the risk of 
lead fracture due to subclavian crush (?) 

•  Avoid repetitive ipsilateral arm movements in the 
first 6 weeks after implantation: until complete 
fixation of the leads   



Issues Regarding  Leads Selection   

•  Use of bipolar leads: in order to reduce the risk of 
myopotential inhibition during exertion 

•  Use of active screw-in fixation leads and single coil 
ICD leads: in order to reduce the risk of leads 
dislocation and to facilitate leads extraction  

•  Use of durable leads:  in order to reduce the risk of 
lead failure  

     



Issues Regarding  Device Selection  

•  Use of small size devices: in order to reduce the 
hindrance to arm movements  

•  Use of single chamber devices: in order to reduce the 
risk of complications and system malfunction (?) 

•  Use of high energy ICDs:  in order to reduce the risk 
of shock failure during exercise 

     



Issues Regarding ICD Programming (1)  

•  High cut-off rate and longer detection interval for 
ICD interventions: in order to reduce the risk of 
inappropriate shocks due to exercise related sinus 
tachycardia and SVT  

•  Recommended training intensity: maximal HR at least 
10 bpm below ICD intervention zone  

•  Use of beta-blockers should be considered   



Issues Regarding ICD Programming (2)  

•  Pivotal role of Exercise test and Holter  
for ICD programming 

•  Recommended training intensity: maximal HR at least 
10 bpm below ICD intervention zone  

•  Use of beta-blockers should be considered   



 
 Regular follow-up   

 
•  Searching for disease progression and symptoms 

•  Teaching pts to monitor their HR during exercise 

•  Device interrogation: for functioning evaluation and 
stored diagnostic data collection (rate histograms, % 
of pacing/sensing, pt’s activity, tachyarrhythmias, 
ICD interventions) 
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Remote monitoring could help us to better  
follow PA pts/athletes with implanted devices 

 



S-ICD: is it the real solution (at least in 
athletes without severe SHD) ? 



S-ICD:  possible advantages vs  TV-ICDs (1) 

•  Lower risk of direct trauma to the device and skin 
erosions ? 



S-ICD:  possible advantages vs TV-ICDs (2) 

•   Lower risk of leads’ damage and dislocation 
secondary to repetitive superior arm movements ? 



S-ICD:  possible advantages vs TV-ICDs (3) 

•  Lower hindrance to superior arm movements ? 



S-ICD:  possible advantages vs TV-ICDs (4) 

•  Lower incidence of inappropriate shocks because 
of subcutaneous sensing ? 



S-ICD:  possible advantages vs TV-ICDs (5) 

•  Lower risk related to system revision in case of 
lead damage ! 



•  Current guidelines are quite old, extremely prudent and 
based only on experts’ opinion (evidence C) 

•  Sports-related risks in ICD recipiens seem 
overextimated; the major risk is an increase in both 
appropriate as well as inappropriate shocks 

•  Recent data support a revision of guidelines, at least in 
subjects without severe structural heart diseases, with a 
individual evaluation of risk to benefit ratio of training  

PA patients/athletes with ICDs 
Conclusions (1) 



•  S-ICDs could offer some advantages over TV-ICDs (we 
need confirmation of this hypotesis ) 

•  ICD should not be viewed as a protective device that 
allow unlimited sports participation 

•  Physicians should have informed discussion of the 
risks and benefits of a particular sport with patient and 
family, and should make the decision togheter 

•  Physicians must remember their ethical purpose to 
protect the athlete’s life 

 

PA patients/athletes with ICDs 
Conclusions (2) 



Thanks for your kind attention ! 


