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Sudden Death in Congenital Heart
Defects

SCD Is not a homogeneous
pathophysiologic entity but the

final phenotypic manifestation of a
number of unrelated disorders

Al-Khatib Am Heart J 2007, 153, 941




Sudden Death and Congenital Heart Disease
0.9/1000 patient years vs 1/25,000- 1/100,000 iregen

population < 20 years of age
2.2/ 1000 patient years in the following diagnostic

groups :
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ACC/AHA/HRS Guidelines 2008

Class 1

[CD mmplantation 1s indicated in the survivor of cardiac arrest
after evaluation to define the cause of the event and to exclude
any reversible causes. (Level of Evidence: B34

ICD implantation is indicated for patients with symptom-
atic sustained VT in association with congenital heart
disease who have undergone hemodynamic and electro-
physiological evaluation. Catheter ablation or surgical repair
may offer possible alternatives in carefully selected patients.
(Level of Evidence: C)*

ACC/AHA/HRS Guidelines Devices Circ 2008,117,




ACC/AHA/HRS Guidelines 2008

Class Ila

ICD implantation is reasonable for patients with congen-
ital heart disease with recurrent syncope of undetermined
origin in the presence of either ventricular dysfunction or
inducible ventricular arrhythmias at electrophysiological
study. (Level of Evidence: B)'®*°

Class IIb

[. ICD implantation may be considered for patients with recur-
rent syncope associated with complex congenital heart dis-
case and advanced systemic ventricular dysfunction when
thorough invasive and noninvasive investigations have failed

: : 451 454
to define a cause. (Level of Evidence: C)™

ACC/AHA/HRS Guidelines Device Circ 2008,117.e




ICD and Primary prevention : MADIT Il
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Year

No. AT Risk

Defibrillator 742 503 (0.91) 274 (0.84)
Conventional 490 329 (0.90) 170 (0.78) 65 (0.69)

CONVENTIONAL-
DEFIBRILLATOR THERAPY
GRoup GRroup Hazarp RaTio P

V ARIABLE (N=742) {(N=490) (95% CI)* VaLuet

No. of deaths (%) 105 (14.2) 97 (19.8)  0.69 (0.51-0.93) 0.016




ICD and Primary prevention : SCD-Heft

Hazard Ratio (97.5% Cl) P Value

Amiodarone vs. placebo 1.06 (0.86—1.30) 0.53
ICD therapy vs. placebo 0.77 (0.62-0.96) 0.007

0.4
Placebo
== (244 deaths; 5-yr event rate, 0.361)

ICD therapy

e et ~r (182 deaths; 5-yr event rate, 0.289)

(240 deaths; 5-yr event rate, 0.340)
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Months of Follow-up

No. at Risk

Amiodarone 845 715 484
Placebo 847 724 505
ICD therapy 829 733 501

Bardy NEJM 2005, 325, 225




CONTROVERSIES IN
ARRHYTHMIA AND
ELECTROPHYSIOLOGY

Should patients with congenital heart disease
and a systemic ventricular ejection fraction
less than 30% undergo prophylactic
implantation of an ICD?




Retrospective Implantable Cardioverter-
Defibrillator Registry of Pediatric and
CHD Patients

ICDs implanted 1992-2004
4 U.S. centres
443 patients, median age 16yrs (0-54yrs)

Secondary prevention 48%, primary 52%
Dual chamber devices 58%, single 42%
Dual coil 55%, single-coil 45%

Active- fixation leads 97%

Berul JACC 2008, 51: 1685




Retrospective ICD Registry: Anatomic Diagnosis

Struct Normal
¥ TOF, variants
W TGA
& Valve Disease
M Single V

' Shone's

| ® Coronary Anom

Ebsteins
® misc. CHD
Z HCM
DCM
# ARVC/LYVNC/RCM

CHD 46% - tetralogy of Fallot 19%

Berul JACC 2008, 51: 1685




Retrospective ICD Registry: Pediatric and CHD Pt

IE: 1 3”2 Age at First ICD Implantation

Age (yrs) CHD EM CM Total
<1 2 2 3 7 (1.5%)
1-5 < 12 9 (4.2%)
6-10 9 30 14 3 (12%)
11-15 35 55 56 146 (33%)
16-21 48 35 24 107 (24%)
>21 96 2 11 111 (25%)

Berul JACC 2008, 51: 1685




Retrospective ICD Registry: Shock frequency

Appropriate therapy:
26% (mean 4/pt, range 1-29)
33%>18yrs , 23%<18yrs
32% secondary prevention, 18% primary

Inappropriate therapy:
21% (mean 6/pt, range 1-60)
14%>18yrs , 24%<18yrs
Similar frequency secondary vs. primary
Lead failure 14%, tachycardia 9%, and/or

oversensing 4%

Berul JACC 2008, 51: 1685




Retrospective ICD Registry: Pediatric and CHD Pt

Chronic Complications (More Than 30 Days After Implant)

Lead-related problems overall 68
Lead conductor fractures 20
Lead insulation breech 28
Lead late dislodgement 7
Lead-related change in capture, sensing, or DFT 13

Electrical storm 23

Inappropriate shocks (not related to lead failure) 22

Infection 13

Generator malfunction 2

Manufacturers’ advisories/FDA recalls - device failure 1

Total chronic complications 130 (in 116 patients)

Mortality

Periprocedural death 0

Death >30 days after implant 18 (4 known SCD)

Orthotopic heart transplantation after ICD 16

Death after orthotopic heart transplantation 3

Berul JACC 2008, 51: 1685




Outcomes of ICD in ACHD Patients

64 pts >18 yrs at implant, mean FU 3.7 yrs
40 toF
TGA 7
DIOIAVAS
VSD 3, other

Secondary prevention

cardiac arrest 20%,
VT 41%

Primary prevention
presyncope 22%,
palpitations 6%
other 11%

Yap Eur Heart J 2006




Outcomes of ICD in ACHD Patients
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15 pts (23%)

Number at risk:
64 52 38 32 26 14
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26 pts (41%)

Numbers at risk;

64 43 31 25 16 8

[ I [ | |
1.0 2.0 3.0 4.0 5.0

Time since |ICD implantation (years)

Yap Eur Heart J 2006




QOutcomes of ICD in ACHD Patients

Yap Eur Heart J 2006
























































































The Adult Patient Post Tetralogy of Fallot Repair:

Event Free Survival In Pts. With Atrial Arrhythmias
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Time since Repair (Yrs)
Number Remaining
Arr-Free 213 166 106 24
AT 29 22 11 5






















