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Saving Lives in Congenital Long QT Syndrome: Who Benefits
from Implantable Cardioverter Defibrillator Therapy?

ELIZABETH S. KAUFMAN, M.D.

From the Heart & Vascular Research Center, MetroHealth Campus of Case Western Reserve University, Cleveland, Ohio, USA

Editorial Comment

In the past decade, there has been an explosion in our
understanding of the genetic and molecular basis of the con-
genital long QT syndromes (LQTS). LQTS is a group of
genetically transmitted ion channel diseases in which pa-
tients demonstrate abnormal myocardial repolarization and
may present with syncope or sudden death.1,2 Prolongation
of cellular repolarization can result from one of several muta-
tions causing loss of function of outward potassium currents
or gain of function of inward sodium current.3,4 Clinical man-
ifestations and severity of LQTS can depend upon the gene
involved5 and the location of the mutation within the gene.6

Despite these advances in our understanding of the ge-
netic basis for LQTS, our understanding of the best treat-
ment for individual patients with LQTS remains incomplete.
Since the 1970s, antiadrenergic therapy with beta-blockers
and with left cardiac sympathetic denervation has been the
mainstay of treatment for LQTS, as documented in reports of
the International Long QT Registry.7 In 1985, Schwartz and
Locati8 reported a study that demonstrated the dramatic effi-
cacy of antiadrenergic therapy: the >53% 15-year mortality
of LQTS patients presenting with syncope was reduced to 9%
by beta-blockers and/or left cardiac sympathetic denervation.
However, more recent studies point to the inadequacies of
beta-blockers in high-risk patients. Dorostkar et al.9 found an
incidence of sudden death and aborted cardiac arrest of 24%
in high-risk patients (many with prior aborted sudden death,
documented torsades de pointes, or failure of beta-blockers
to alleviate symptoms) treated with beta-blockers and pace-
makers. A study by Moss et al.10 using International Long QT
Registry data also found unacceptably high mortality among
high-risk LQTS patients treated with beta-blockers. Patients
who were symptomatic prior to beta-blocker therapy had a
32% risk of recurrent syncope or death within 5 years on
beta-blocker therapy. Patients with history of aborted cardiac
arrest before beta-blocker therapy had a 14% risk of recur-
rent arrest within 5 years of taking beta-blockers. Considering
that most of these patients are children, adolescents, or young
adults without other illness, this is an unacceptably high risk,
particularly in the age of the implantable cardioverter defib-
rillator (ICD).

In this issue of the Journal, Zareba et al.11 report on the
efficacy of ICD therapy in a high-risk LQTS population. The
study by Zareba et al. is a retrospective comparison of pa-
tients in the International Long QT Registry with a history of
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aborted cardiac arrest or recurrent syncope on beta-blockers,
73 of whom who received ICDs versus 161 who did not. To-
tal mortality was 1.3% in the ICD patients over 3 years and
14% in the non-ICD patients over 8 years. Despite the differ-
ence in follow-up periods, ICD therapy was associated with
a marked reduction in mortality. Although no ICD interro-
gation data were available in the study by Zareba et al., the
authors point out that the rate of appropriate ICD discharges
in a similar LQTS population reported by Groh et al.12 was
comparable to the rates of ICD discharges in MADIT and
higher than those in MADIT II.

Several limitations of the study are acknowledged by the
authors. Of the 17 cardiac arrest survivors who subsequently
died without an ICD, 10 died within 15 days of the index
cardiac arrest, raising the possibility that some of these pa-
tients may have been too sick (with postanoxic brain damage
or recurrent intractable torsades de pointes) to undergo ICD
implantation. Also, beta-blockers were used more frequently
in the ICD patients. Nonetheless, the mortality in the non-
ICD group reported by Zareba et al. is consistent with that
found by Dorostkar et al.,9 and the very low mortality in the
ICD group reported by Zareba et al. is consistent with that
observed by Groh et al.12 Thus, the retrospective study by
Zareba et al. reaffirms what was strongly suspected: high-risk
LQTS patients benefit from ICD therapy. Because a random-
ized prospective trial of ICD therapy in these patients is not
possible, the study by Zareba et al. offers the best data we
should expect.

It is important to recognize, however, that this report rep-
resents only a first step toward developing a broader under-
standing of the treatment of LQTS. As the authors point out,
other subgroups of LQTS patients may benefit from ICD
therapy, including those known to have SCN5A mutations,
whose events tend to be more lethal5 and in whom there is
less evidence for a benefit of beta-blockers,10 those with a
strong family history of sudden death, and those intolerant
to beta-blockers. It is because LQTS patients are young and
otherwise healthy that it is so important to define the high-
risk individuals so that deaths as well as the morbidity of
overtreatment can be prevented.

As it has been shown to do in other high-risk groups of
cardiac patients, the ICD saves lives in high-risk LQTS pa-
tients. The study by Zareba et al. supports use of the ICD in
patients with prior cardiac arrest or with recurrent syncope
despite use of beta-blockers. It remains to be discovered who
the other high-risk LQTS patients are so that they also may
benefit from life-saving ICD therapy.
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