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Asymptomatic Long QT 



QT interval 

Viskin S, Heart Rhythm 2009; 6: 711-715 

Distribution of QTc intervals 
 in large population-based studies 



QT interval 

Distribution of QTc intervals of 117 LQTS mutation 
carriers and 113 healthy relatives (noncarriers) as 

reported by Vincent’s group 

Viskin S, Heart Rhythm 2009; 6: 711-715 



QT interval 
Spectrum of QT intervals 

Viskin S, Heart Rhythm 2009; 6: 711-715 



Inherited Long QT Syndromes 

Ruan et al, Circ Arrhythmia Electrophysiol 2008; 1:290-297 



The Long QT Syndromes: LQT1 

Ruan et al, Circ Arrhythmia Electrophysiol 2008; 1:290-297 



The Long QT Syndromes: LQT2 

Ruan et al, Circ Arrhythmia Electrophysiol 2008; 1:290-297 
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The Long QT Syndromes: LQT3 



Goldenberg et al, Circulation, 2008;  117: 2184-2192 

Risk Factors for ACA or SCD During Childhood: 
Male Versus Female HR in Risk Subsets 



Probability of ACA or SCD by gender 

Goldenberg et al, Circulation, 2008;  117: 2184-2192 



Probability of ACA or 
SCD by gender and QTc 
subgropus 

Probability of ACA or SCD after 6 
years of age by gender and a 
history of syncope before the 
sixth birthday 

Goldenberg et al, Circulation, 2008;  117: 2184-2192 



Risk in LQT according to genotype and age 

Zareba et al NEJM 1996 



Type of LQT1 mutation and outcome 

Moss et al Circulation 2007 

location coding type 

biophysical function 

> 50 reduction of IKs 

 < 50 reduction of IKs 

 600 patients with LQT 1 

 Outcome regarding:  

 location  

 coding type  

 biophysical function 



Location of mutation and prognosis in LQT 2 

Moss et al Circulation 2007 



Long QT Syndrome and Multiple Mutations 

Mullally et al. Heart Rhythm 2013;10:378-382 

Cumulative probability of life-threatening 
cardiac events by mutation subgroup 



Betablocker response and genotype 

Priori et al. Jama 2004 



Goldenberg et al, JACC 2008 



Age No. of 
Patients Symptoms No. (%) 

SCD/ACA 
Annual 

event rate 

1–12y 3015 21 % 53 
(1.8%) 0.15% 

10–20y 824 21 % 26 
(3.2%) 0.31% 

18–40y 812 23 % 50 
(6.1%) 0.28% 

40–75y 2759 21 % 
246 

8.9% 
0.47% 

International LQT Registry - Outcome 

Goldenberg et al Circulation 2008;  
Hobbs et al JAMA 2006;  
Sauer et al JACC 2007 



Age Reduction of ACA/SCD Patients on beta-
blockers 

1 – 12y 53 % 21 % 

10 – 20y 64 % 14 % 

18 – 40y 60 % 18 % 

40 - 75y 42 % 31 % 

MEAN 55 % 21 % 

Beta-Blockers in Long QT syndrome 

Mean event rate 0.32 SCD/SCA /year 



Sauer et al, JACC 2007 

Patients 18-40 years of age not stratified for symptoms 



Morts subites pendant adolescence 

Hobbs et al., JAMA 2006 



Schwartz et al. Circulation 2010;122:1272-1282 

Cumulative event-free survival for a first appropriate 
ICD shock is shown according to the degree of QT 

interval prolongation 



Schwartz et al. Circulation 2010;122:1272-1282 

Clinical Variables Hazard Ratio (95% CI) P 

Prior ACA 1.81 (1.09 –3.0) 0.023 

Events on therapy  1.81 (1.08–3.0) 0.025 

Age at implantation <20 y  2.3 (1.38–3.8) 0.001 

QTc  1.41 (1.03–1.92) 0.03 

Multivariate Risk Predictors of Appropriate Shock 
During Follow-Up in Patients With an ICD 



Schwartz et al. Circulation 2010;122:1272-1282 

 -1 point 0 points 1 point 2 points 
  
Event-free on therapy yes 

for 10 y 

QTc, ms  ≤500 >500–≤550 >550 

Prior ACA   No Yes 

Events on therapy  No Yes 

Age at implantation, y >20 ≤20 

M-FACT* Risk Score 



Schwartz et al. Circulation 2010;122:1272-1282 

Cumulative event-free survival for a first appropriate ICD 
shock according to an increasing risk score in all patients 



Goldenberg et al, JACC 2008 



Class I 
1. Lifestyle modification is recommended for patients 

with an LQTS diagnosis (clinical and/or molecular). 
(Level of Evidence: B) 

2. Beta blockers are recommended for patients with an 
LQTS clinical diagnosis (i.e., in the presence of 
prolonged QT interval). (Level of Evidence: B) 

3. Implantation of an ICD along with use of beta 
blockers is recommended for LQTS patients with 
previous cardiac arrest and who have reasonable 
expectation of survival with a good functional status 
for more than 1 y. (Level of Evidence: A) 

Long QT Syndrome 

Zipes et al, JACC 2006; 48:e247-e346 



Long QT Syndrome 

Zipes et al, JACC 2006; 48:e247-e346 

Class IIa 
1. Beta blockers can be effective to reduce SCD in patients 

with a molecular LQTS analysis and normal QT interval. 
(Level of Evidence: B) 

2. Implantation of an ICD with continued use of beta 
blockers can be effective to reduce SCD in LQTS patients 
experiencing syncope and/or VT while receiving beta 
blockers and who have reasonable expectation of survival 
with a good functional status for more than 1 y. (Level of 
Evidence: B) 
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