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PM & ICD Guidelines

SCD 
AHA/ACC 2017Pacing, SCD 

ESC 2013, 2015

Arrhythmias in CHD 
PACES/HRS 2014



Pacing & ICD Scenarios

 Pacing (SSS or AVB)
– Inherent to the underlying anatomic substrate
– Immediate postoperative period secondary to 

injury to conduction system
– Present years later as a result of a slow 

deterioration in the conduction system

 Pacing (CRT)
– Challenge of the «response»

 ICD
– Secondary prevention
– Challenge of risk stratification (Iary prevention)



PM & ICD Guidelines

In non-ACHD, 
easy!!



Usual Code…

Tabeal niveau de preuve etc…

In ACHD, otherwise more challenging!!
(looking for the “box”, reassuring time period?,…) 



Benefit/Risk Balance

Acceptable

Unacceptable



Benefit/Risk Balance

Royal Brompton Hospital 1970-2009

Midha D et al. Int J Cardiol 2017



Benefit/Risk Balance



Pacing in ACHD

Khairy P et al. Heart Rhythm 2014



Pacing in ACHD
AV block
SSS
Other

Surgery
No Surgery

Walker F et al JACC 2004



Pacing – Not Recommended

Khairy P et al Circulation 2008

No PM or Epi

Endo
COR LOE Recommendation

III B Endocardial leads are avoided in ACHD and intracardiac
shunts. Risk assessment regarding hemodynamic 
circumstances, concomitant anticoagulation, shunt prior to 
endocardial lead placement, or alternative approaches for 
lead access should be individualized



Pacing – Not Recommended!

COR LOE Recommendation

III B Endocardial leads are avoided in ACHD and intracardiac
shunts. Risk assessment regarding hemodynamic 
circumstances, concomitant anticoagulation, shunt prior to 
endocardial lead placement, or alternative approaches for 
lead access should be individualized

III C Pacing is not indicated in asymptomatic ACHD and 
bifascicular block with or w/o first-degree AVB in the 
absence of a history of transient complete AVB



COR LOE Recommendation

I B Permanent pacing is recommended for ACHD and 
symptomatic SSS, including documented bradycardia or 
chronotropic incompetence that is intrinsic or secondary to 
required drug therapy

I B Permanent pacing is recommended in ACHD and 
symptomatic bradycardia in conjunction with any degree of 
AVB or with ventricular arrhythmias presumed to be due to 
AVB 

Pacing – Recommended!



Pacing – Recommended!

COR LOE Recommendation

I C Permanent pacing is 
recommended in ACHD and 
post operative high-grade 
second- or third-degree AVB 
that is not expected to resolve 
[persisting 10 days]

COR LOE Recommendation

I B Permanent pacing is recommended in adults with congenital 
AVB if associated to ventricular dysfunction, prolonged QTc
interval, complex PVC, wide QRS escape rhythm, average 
daytime ventricular rate <50 bpm, ventricular pauses > 3-
fold the cycle length of the underlying rhythm



COR LOE Recommendation

IIa C Permanent pacing is reasonable for adults with complex CHD 
and an awake resting heart rate (sinus or junctional) 
<40bpm or ventricular pauses >3 seconds

Pacing – Should Be Discussed!

COR LOE Recommendation

IIb C Permanent pacing may be reasonable in ACHD of moderate 
complexity and a awake resting heart rate (sinus or 
junctional) <40 bpm or ventricular pauses > 3 seconds

IIb C Permanent pacing may be considered in ACHD, a history of 
transient postoperative complete AVB, and residual 
bifascicular block



CRT

COR LOE Recommendation

III B CRT is not indicated in ACHD and a narrow QRS 
complex (<120 ms)

III C CRT is not indicated in ACHD whose co-morbidities 
and/or frailty limit survival with good functional 
capacity to less than 1 year

Demonstration of mechanical dyssynchrony
is not a pre-requisite for CRT…
However, in which extent QRS duration is a good 
predictor of systemic ventricular dyssynchrony in 
ACHD given the diversity of structural and 
functional substrates (RBBB, systemic RV 
dysfunction, univentricular heart dysfunction…)



CRT Indication in ACHD

1

4
3

2



Leadless Pacing



Nanostim (SJM) : 21F

Micra 
(Medtronic) 

27 F

Eliminate: lead, 
subcutaneous pocket…

Leadless 
Pacing



CRT With Wireless LV 
Endocardial Pacing

• Optimization of therapy (location)
• Control long-term complication…

Reddy VY et al JACC 2017



Guidelines for ICD Therapy



ICD in ACHD

Vehmeijer JT et al Eur Heart J 2016

I ary Prevention

I I ary Prevent ion ( VT)

I I ary Prevent ion ( VF)



ICD Complications & Bonus!

Courtesy Dr Nicolas Combes, CP, Toulouse



COR LOE Recommendation

III C All Class III recommendations in adults w/o CHD:
–Life expectancy with acceptable functional status <1 year
– Incessant VT/VF
–Significant psychiatric illness that may be aggravated by ICD 

implantation or preclude systematic FU
–Drug-refractory NYHA IV symptoms who are not candidates 

for cardiac transplantation or CRT

III B ACHD and advanced pulmonary vascular disease 
(Eisenmenger syndrome) are generally not considered 
candidates for ICD therapy

III B Endocardial leads are avoided in ACHD and intracardiac
shunts. 

ICD – Not Recommended 



COR LOE Recommendation

I B ICD therapy is indicated in ACHD who are survivors of cardiac 
arrest due to VF or hemodynamically unstable ventricular 
tachycardia after evaluation to define the cause of the event 
and exclude any completely reversible etiology

I B ICD therapy is indicated in ACHD and spontaneous sustained 
VT who have undergone hemodynamic and 
electrophysiologic evaluation. 

I B ICD therapy is indicated in ACHD and a systemic left 
ventricular EF ≤35%, biventricular physiology, and NYHA II or 
III symptoms

ICD – Recommended



COR LOE Recommendation

IIa B ICD is reasonable in selected adults with tetralogy of Fallot
and multiple risk factors for SCD, such as left ventricular 
dysfunction, NSVT, QRS duration ≥180ms, extensive right 
ventricular scaring, or inducible SVT at EPS

ICD – Should Be Discussed! 

Vehmeijer JT et al Eur Heart J 2016
Khairy P et al. Circulation 2008



COR LOE Recommendation

IIb C ICD may be reasonable in adults with single or systemic right 
ventricular EF <35%, particularly in the presence of additional 
risk factors such as complex ventricular arrhythmias, 
unexplained syncope, NYHA II or III, QRS duration ≥140ms, or 
severe systemic AV valve regurgitation

IIb C ICD may be considered in ACHD and syncope of unknown 
origin with hemodynamically significant sustained VT or VF 
inducible at EPS

IIb C ICD may be considered for non-hospitalized ACHD awaiting 
heart transplantation

ICD – Should Be Discussed! 



 French DAI-T4F 

Registry

 DAI-PP NetWork

Risk Stratification / Phenotype



Khairy P et al. Circulation 2008

• Prévention Iaire :

• 23.5% chocs appropriés

• 7.7% par an

• 3.3% par an FV/TV polymorphe

• Prévention IIaire :

• 30.2% chocs appropriés

• 9.8% par an

• 4.2% par an FV/TV polymorphe



Probst et al. Circulation 2010

Les 2 Gagnants : 
Symptômes & Type 1 spontané

(1029 pts)

FINGER Registry





S-ICD



Defibrillation for Transient Risk!!

Wearable Cardioverter

Defibrillator?



– Daily: 
23.1h 

– Total days: 
59d

– Inappropria
te 
therapies: 
0.4% of 
patients

Wear Time / Inappropriate 

Therapies

• Daily: 22.5h 

• Total days: 
90d

• Inappropriate 
therapies: 
0.5% of 
patients



75 % Shock between 0-60 seconds ?? % 
100 % Successful shock conversion 94 %



Life-Vest Indications

 Après explantation d’un système de défibrillation implantable pour infection, de la

loge ou des électrodes, jusqu’à la réimplantation (guérison de l’infection).

 En attente de transplantation cardiaque. L’indication doit être réévaluée tous les 3

mois (évaluation du rapport bénéfices/risques et de l’observance).

 Après revascularisation myocardique si la fraction d’éjection ventriculaire

gauche (FEVG) est inférieure à 30 %, jusqu’à la réévaluation de la FEVG et discussion

de l’indication d’un défibrillateur automatique implantable au 3ème mois.

 Au décours d’un infarctus du myocarde aigu si la FEVG est inférieure à 30 %

après les 48 premières heures, jusqu’à la réévaluation de la FEVG et discussion de

l’indication d’un défibrillateur automatique implantable au terme du 1er mois.

4 indications



 Guidelines to help… 

 Common challenges in 
arrhythmia devices for ACHD

–Selecting apprpriate candidates 
(CRT/ICD)

–Benefit/risk balance

 Creative options hopefully

–Subcutaneous ICD

–WCD

– Leading pacing

Take-Home Messages



Thank You!


