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» 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
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Proclemer et al. AIAC - Italian PM-ICD Registry




First PM and ICD implants in Italy per decades in 2013
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Proclemer et al. AIAC - Italian PM-ICD Registry




ICDs in PA pts/athletes

I[CDs' are not SO uncommon: i PA/Sports
population

As understanding of genetic predisposition: to
SCD improves, the use of ICDs m a young-
adult subjects without SHD and potentially
interested 1n sports/PA will became an
increasingly common 1ssue



Guidelines for athletes with ICDs

“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



Safety of Sports Participation in Patients with Implantable
Cardioverter Defibrillators: A Survey of Heart Rhythm Society
Members JCE 2006

RACHEL LAMPERT, M.D.,* DAVID CANNOM, M.D.,{ and BRIAN OLSHANSKY, M.D.{

From the *Yale University Schoal of Medicine, Department of Medicine, New Haven, Connecticut, USA, fLos Angeles Curdiology
Associntes, Los Angeles, Califormia, USA, and $University of lows School of Medicine, Depurtment of Medicine, lown City, lows, USA

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



Safety of Sports Participation in Patients with Implantable
Cardioverter Defibrillators: A Survey of Heart Rhythm Society

A survey in 614 physicians Members JCE 2006

RACHEL LAMPERT, M.D.,* DAVID CANNOM, M.D.,t and BRIAN OLSHANSKY, M.D.{

From the *“Yale University Schoal of Medicine, Department of Medicine, New Haven, Connecticut, USA, {Los Angeles Curdiology
Associntes, Los Angeles, California, USA, and $University of lows Schoeol of Medicine, Depurtment of Medicine, lown City, lows, USA

Physicians reporting at least one patent in hisher practice engagng in

Figure 2. Parients with ICDs: Activirees reported by phvsacians. Percenrages
refer to the rumber of phvsicians reporting af least one patient in hisher
practice engaging in each activery,




Leisure-Time Activities of Patients with ICDs: Findings
of a Survey with Respect to Sports Activity, High Altitude

Stays, and Driving Patterns

RICHARD KOBZA, M.D.,* FIRAT DURU, M.D.,t and PAUL ERNE, M.D.*

From the *Divislon of Cardiology, Cantonal Hospltal, Luzern, Switzerland, end #Clinic for Cardialogy, Unlversity
Hospital, Zurich, Switzerland

A retrospective survey in 387 pts in Switzerland

1-2x per month
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56 % of pts reported a stay at altitudes higher
than 2000 meters on sea level

1000 2000

<1000 oo
u.m ..’¢’|> Rt 24¢).) m

Figure 4. High-altitude stays of study patients.




Mismatch between guidelines and real world

 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 deyice & leads during contact
Sports

Consequence of TLOC + ICD) shock during 1ntrinsic
risk sports

Risk of failure of shock therapy during ecxercise
because of metabolic, autonomic and ischemic changes

Inappropriate shocks because of exercise-imnduced smus
tachycardia and SV T

Increased frequency of VAs and shocks with intense
exercise



Lampert et al. JCE 2006

Table 1  Adverse events reported due to arrhythmia or shock
during sports participation

Adverse event

System Damage
Lead Fracture/Dislodgement

Repetitive motion activities (total)
Weight-lifting

Golf

Tennis

Wood-chopping, swimming, waterskiing, hunting,
“hanging from monkey bars”

Direct trauma (total

Football

Basketball, hockey, biking, skiing, hit by golf
ball, baseball, wrestling

No details given

Generator Damage (hit by softball)




Lampert et al. JCE 2006

Table 1  Adverse events reported due to arrhythmia or shock
during sports participation

Adverse event

Patient Inju
Minor injuries (“bruising, lacerations, soft tissue
injury”) (total)
Fall from bicycle
Fall due to syncope during golf, running,

nonspecified
Major injuries (total)
Syncopal on treadmill with subdural hematoma
Syncopal while running with head injury
Fall during hunting with neck injury
Shock Failure/Multiple Shocks|(Total)
Running
Football, basketball




Safety of Sports Participation in Patients with Implantable
Cardioverter Defibrillators: A Survey of Heart Rhythm Society
el JCE 2006

RACHEL LAMPERT, M.D.,* DAVID CANNOM, M.D.,{ and BRIAN OLSHANSKY, M.D.{

From the *Yale University Schoal of Medicine, Department of Medicine, New Haven, Connecticut, USA, fl.os Angeles Curdiology
Associntes, Los Angeles, California, USA, and $University of lows School of Medicine, Depurtment of Medicine, lown City, lows, USA

A survey in 614 physicians in USA

* 40 % of physicians reported shocks during sports

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



Leisure-Time Activities of Patients with ICDs: Findings
of a Survey with Respect to Sports Activity, High Altitude
Stays, and Driving Patterns

RICHARD KOBZA, M.D.,* FIRAT DURU, M.D.,t and PAUL ERNE, M.D.*

From the *Divislon of Cardiology, Cantonal Hospltal, Luzern, Switzerland, end #Clinic for Cardialogy, Unlversity
Hospital, Zurich, Switzerland

A survey in 387 pts in Switzerland

17% of pts who regularly performed sports after
ICD 1mplantation experienced shock during
€XErcise

Annual probability of an ICD shock during sports:
3.3% (similar to that reported 1n unselected
sedentary ICD populations)

PACE 2008
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Circulation 2013

Associations

Safety of Sports for Athletes With Implantable Cardioverter-Defibrillators : Results of a
Prospective, Multinational Registry
Rachel Lampert, Brian Olshansky, Hein Heidbuchel, Christine Lawless, Elizabeth Saarel,
Michael Ackerman, Hugh Calkins, N.A. Mark Estes, Mark S. Link, Barry J. Maron, Frank
Marcus, Melvin Scheinman, Bruce L. Wilkoff, Douglas P. Zipes, C harles I. Berul, Alan Cheng,
Ian Law, Michele Loomis, Cheryl Barth, Cynthia Brandt, James Dziura, Fangyong Li and David
"Cannom

 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

Table 1. Demographic and Clinical Characteristics

Entire Cohort Compettive Subgroup
(n=372) (Varsity/Junior Varsity/Traveling Teams; n=60)

Cardiac diagnosis, n (%)
Long-OT syndrome 73 (20) 2 (47)
Hypertrophic CM 65(17) 13 (22)
Arrhythmogenic right ventricular dysplasia 53 (14) 3(5)
Cororery artery diseass 41 {11) 0
Miopathic YTAF (normal heart) 40(1) 23
Difated cardionmyopathy 31(8) 0
Congenital heart disease 30 (3) 6(10)
10(3) s
72 12
62 0
Left ventricutar noncompaction 5{1) 1(2)
None, famdy history 5(1) 12
Other 6(2




Lampert et al. Circulation 2013

Table 1. Demographic and Clinical Characteristics

Entire Cohort Competitive Subgroup
(n=372) (VarsttyJunior Varsity/Traveling Teams; n=60)

ICD indication
Ventricular fibrllation/cardiac amest, n (%) 102 (27) 15{25)
Sustained VT, n {%) 53(14) 1(2)
Syncope, n (%) 99 (27) 25(42)
Prophylactic-CAIVCM, n (%)t 29 0
Propirylactic-other, n (%) 65(17) 17 (29)
Positive electrophysilogy study, n (%) 21(6) 2(3)
Time since initial ICD implantation, mo 27 (12-59) 16 (8-28)
ICD rate cutofi, bpm§ 200 (188-215) 217 (210-222)
Primary prevention, bpm 201 (188-219)
Secondary prevention, bpm N0.{48
Ejection fraction, % 67 (60-72)
Taking [i-blocking agents, n (%) -6 NONGF
(‘Mmdiwesmuyanemisease CM, cardiomycpathy; 1ICD, mplanld:le mtu-deﬁbdMN VF ventricular fibrifation; and




Lampert et al. Circulation 2013




Lampert et al. Circulation 2013

Primary End Point
There were no occurrences of the primary end point (tachyar-

rhythmic death or externally resuscitated tachyarrhythmia

during or after sports participation or severe injury resulting
from arrhythmia-related syncope or shock during sports).

ICD terminated all arrhythmic episodes !



Lampert et al. Circulation 2013

Secondary End Point: Moderate Injury

There were no moderate injuries related 1o arrhythmias or
shocks received dunng sports.

Secondary End Point: System Malfunction
re were 13 definite and 14 possible lead malfunctions
imite malifunction (Irom
implantation date) was 97% at 5 years and 90% at 10 years:
the rate of survival free of definite plus possible malfunction
was 93% at 5 years and 34% at 10 years (Figure [A and BJ).

Similar to that reported in unselected sedentary ICD
populations



Lampert et al. Circulation 2013

Table 3. Number of Shock Events and of Individuals Recelving Shocks, Total Cohort
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e Atleast 1 appropriate shock in 13 % of pts

» At least 1 mappropriate shock in 11 % of pts

 Both appropriate and 1nappropriate shocks were
more frequent during sports/PE versus rest , without
any differences between competive vs non
competitive athletes




Lampert et al. Circulation 2013

Table 5. Events/Individuals Requiring >1 Shock for Termination to Sinus Rhythm

CAD Indcales coromary arlery disease, CPVT, catecholaminergic polymormphic veniricular Sachycardia; HCM, hyperfrophic cardiomyopatiry; and VF, ventricular
Sbritation,

« 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

Sports-related device trauma/malfunctions
seem quite rare

Athletes’ mnjuries 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)

e Lifetime prognosis 1s worsen by multiple
shocks



with ICD

» Future revision of guidelines
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 How to reduce the potential sports-related risks in
athletes with ICDs ?



raining reduces the overall riSK o0 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)



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

» related to implantation modality
 related to leads and device selection

* related to device programming

device selection and
programming must be tailored first according to the
patient’s specific CV condition



2 KRighi g lgfi supeluyeur sitdes

right-handed tennis player)

« Use of cephalic vein: 1in order to reduce the risk of
lead fracture due to subclavian crush (?)

s Avord: repetitiveipsilaterals arm moyvenients: in the

first 6 weeks after implantation: until complete
fixation of the leads
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ICD leads: 1n order to reduce the risk of leads
dislocation and to facilitate leads extraction

o Use of durable leads: 1n order to reduce the risk of
lead failure



> Uye gf gipull gige 1lzyicdys

o Use of single chamber deyices: 1 order to reduce the
risk of complications and system malfunction (?)

o Use of high energy ICDs: 1n order to reduce the risk
of shock failure during exercise



Issues Regarding

Table2 Strategiesfoereducing inappeopriate or unniecessary IC0-shodls,

Parameter Use
Detciateintendl Programming e e o VT discimiaton
Duration criteron Diferentiates non-sustained from sustained VT
Sudden onset Diferentatessinus tachyeardi fom VT
Stabifty crterion Diferentates atral Bbeillation from VT
Vophdogydecrminain ~ Compares EGMmerphologyinsinus ythm o ECH
morphology durngtachycardi
Lead noise agorithms Diferentates kead nose fom VT
T-wave oversensing dgocithes
ous T-wave oversensing episodes

Rat-tachyearda pacing Refersto the use of pacing stimulation techniques for ~ Unnecessary shacks
' ' lo dl ' '“ .




o Pivotral vole of ILXercise 1esi

s Recommended raminganiensity-smaximal HR at least
10 bpm below ICD intervention zone

« Use of beta-blockers should be considered
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* Device interrogation: for functioning evaluation and
stored diagnostic data collection (rate histograms, %
of pacing/sensing, pt’s activity, tachyarrhythmias,
ICD 1nterventions)



Remote monitoring could help us to better
follow PA pts/athletes with implanted devices
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S-1CD




S-1CD:

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







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

* Lower hindrance to superior arm movements ?




S-1CD:

* Lower incidence of inappropriate shocks because
of subcutaneous sensing ?




S-1CD:

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




Conclusions (1)

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

* Sports-related risks in ICD vrecipiens 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



Conclusions (2)

* 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



Thanks for your Kind attention !




