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Oral	Beta	-Blockers	are	sTll	first-line	therapy	

for	the	prevenTon	of	life-	threatening	
arrhythmias		

in	Long	QT	Syndrome		
	



Which	Betablockers	are	commonly	used	?	

Drug	 Beta	1	
selec.ve	

Liphophilicity	 I-	Na		Block	 Half-life	(h)	

Propranolol	 No	 High	 Yes,	late	 5-7	

Nadolol	 No	 Minimal	 Yes,	peak	 14-24	

Metoprolol	 Yes	 High	 No	 3-7		
(sustained	
release		-20	h)	

Atenolol	 Yes	 Minimal	 No	 4-10	

Bisoprolol		 Yes	 Moderate	 No	 10-12	



Which	Beta-	Blocker	is	best	in	LQTS	?		

•  There	are	no	prospec.ve		studies	
comparing	the	efficacy	of	different							
Beta-blockers	(this	is	mainly	due	to	low	event	rate	)	

•  Answers	to	the	highly	clinical	ques.on,								
“Is	one	b-blocker	superior		to	another?”				
rely	completely	on	retrospec.ve	analysis						
in	available	cohorts.	

Wilde	A,	Ackerman	M,	JACC	2014;	64;	1359	



2	largest	studies	comparing	Beta-Blockers	in	LQTS			

1530	LQTS	1	/2	
pa.ents	from	
the	Rochester	
LQTS	registry	

382	gene.cally	
diagnosed	LQTS	1	and	
LQTS	2	pa.ents	(index	
and	familiy	members)	



ECG	and	clinical	
parameters	analysed;		
symptoms	before	first	
cardiac	event	
documented	
	
Symptoma.c	=		
symptoms	before		
betablocker	therapy			

MulTcenter	study;		
382	LQTS1/LQTS	2	paTents	



QTc	shortening		

QTc	shortening	most	
prominent	with	
Propranolol		
(probably	due	to	late	Na	+	
current	blocking	acTvity	ð	
shortening	of	acTon	potenTal	
ðQTc	shortening	)			
	
Reports	that	QTc	shortening	
might	decrease	the	event	
rate		



Events	on	Therapy	

Asymptoma.c	pa.ents:	No	events	
during	a	median	follow-up	of	6	years	
with	any	betablocker		
Among	symptoma.c	pa.ents	(n=	101),	
15	had	events	(syncope;	no	SCD)	



	
•  Propranolol	has	a	significantly	be/er	QTc	shortening	effect	
compared	to	Metoprolol	or	Nadolol,	especially	in	paTents	
with	prolonged	QTc		

•  None	of	the	asymptomaTc	paTents	had	events	

•  Symptoma.c	paTents	on	Metoprolol	significantly	higher	risk	
for	events	(OR	3.95)	ð		Metoprolol	should	not	be	used	for	
symptoma.c	LQTS	1	and	2	pa.ents		

Conclusions		



Study	group:	Pts	<40	years	
who	were	prescribed	Beta	-
blockers	and	were	without	ICD	
1530	pts;	also	pts	<	1	year	
included		
	
Primary	endpoint:		
Occurrence	of	first	cardiac	
event	(syncope,	aborted	
cardiac	arrest	or	SCD)	aYer	ß-	
Blocker	iniTaTon	
	



First	cardiac	event			

•  No	significant	difference	between	the	4	betablockers		
in	prevenTng	a	primary	cardiac	event		

•  Nadolol	more	effecTve	in	LQTS	2	in	subgroup	analysis	



Second	cardiac	event			

PaTents	experiencing	a	
second	event	on	treatment	
commonly	clinically	
considered	as	„high-risk“	
group	
	
Propranolol	worse	in		
prevenTng	a	second	
event		
	
	
?	due	to	propranolol´s	undesirable	
hERG	potassium	channel	-		
blocking	acAons	?		

	



	
•  All	4	Beta-blockers	were	equally	effec.ve	in	reducing	the	risk	of	
a	first	cardiac	event	in	LQTS	

•  In	subgroup	analysis,	Nadolol	was	associated	with	a	significant	
risk	reducTon	in	paTents	with	LQT2	(longest	half-life,	most	stable	
lasTng	degree	of	betablockade	?	).		

•  Propranolol	was	the	least	effec.ve	drug	in	paTents	experiencing	
recurrent	cardiac	events	during	Beta-blocker	therapy	

				Conclusions		



	 		
	
	
	
	
 
  

Why	those	discrepancies	?	

Wilde	A,	Ackerman	M,	JACC	2014;	64;	1359	

Betablocker	

1st	event	  2nd	event		
Rochester 

n=1530 

1st	event	 2nd	event		

Chocka 
lingam 
n= 382 

Rochester:	Pa.ents	included	with	diagnosis	<	1	year	
mostly	treated	with	propranolol;	significantly	higher	
risk	profile;	results	seem	driven	by	the	<	1	year	group;	
amer	12	months	event	curves	no	longer	deviate.		

Time		

Propranolol 
worse 

Metoprolol  
worse 

Defini.on	of		„symptoma.c“		



Any	other	betablocker		
in	sight	?		

2016	

•  Bisoprolol:	might	be	an	opTon	for	“low-risk”	paTents;			
•  long	half-life,	beta	1	selecTve,	well	tolerated	during	long-term	

administraTon;	Further	large-scale	studies	required	



Summary	

•  Event	rate	in	asymptomaTc	LQTS	1	and	2	paTents	very	low;	all	4	Beta	
Blockers	(Nadolol,	Propranolol,	Metoprolol,	Atenolol)	might	be	equal	in	
this	group		

•  Nadolol	seems	superior	in	LQTS	2	paTents;	Main	disadvantage:	not	
available	in	some	European	countries		

•  ConflicTng	data	in	symptoma.c	paTents	concerning	Metoprolol	and	
Propranolol		

•  Propranolol-	main	disadvantage:	mulTple	daily	dosing	ð	Compliance	?	
No	data	on	sustained-release	propranolol	in	children	

•  Bisoprolol	in	„low-risk“	adolescents/adults	?		

•  In	symptomaTc/high	risk	paTents,	think	about	alternaTve	treatment	
(sympathectomy,	ICD)	



Thank	you	for	your	a/enTon	!		
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SymptomaTc	paTents		


