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QT Prolongation:What to do?

Increasing utilization of the ECG in clinical
practice has led to an increase in the inciden-

tal observation of a prolonged QT interval.A care-
ful history must be conducted to assess the signif-
icance of this observation, eliciting clues sugges-
tive of underlying inherited Long QT syndrome
(LQTS) and its associated risk of life-threatening
arrhythmia. This should include:
• details of previous syncopal events,
• palpitations,
• cardiac arrest,
• family history,
• medication use and
• risk factors for electrolyte abnormalities.
Left unmanaged, LQTS provides a physiological
propensity to malignant ventricular arrhythmias
such as torsades de pointes (TDP). Most episodes
of TDP resolve spontaneously. However, the
degeneration of TDP to ventricular fibrillation can
result in sudden cardiac death. Therefore, it is
important to outline key findings that warrant spe-
cialist referral and to introduce the FP to common
approaches for the management of LQTS.

Congenital LQTS
Over the last decade, mutations in genes encoding
cardiac ion channels have provided a mechanism
for congenital forms of LQTS, with > 10 distinct
cardiac ion channelopathies identified. The most
commonly encountered are LQT1, LQT2 and
LQT3. Two important syndromes exist within
the LQTS disorders. Romano-Ward syndrome
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Meet Jenny

Jenny, 20, presents after a recent sudden
collapse on the soccer field.

On history, you note she has had four past
episodes of syncope; two while playing soccer,
one while swimming and one at a dance club.

In each case, she regained consciousness
spontaneously and did not seek medical
attention.

Today she looks well. She is otherwise healthy
and takes no medications. Her physical exam is
unremarkable.

For more on Jenny, read on...

Table 1

Generalized characteristics of LQT1, LQT2 and LQT3

Type Frequency Gene Ion T-wave abnormality Circumstances of
channel events*

LQT1 45% KCNQ1 IKs Broadened Exercise, swimming

LQT2 42% KCNH2 IKr Low amplitude, notched Sudden arousal,
auditory stimuli

LQT3 3% SCN5A INa Long isoelectric ST-segment Sleep
T wave with late-normal appearing

*Significant overlap exists across genotypes, most evident between LQT2 and LQT3.

LQTS: Long QT syndrome
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represents solely cardiac manifestations of LQTS
and is associated with LQT1 through LQT6.
Jervell and Lange-Nielsen syndrome, a rare
autosomal recessive mutation, primarily of
LQT1, is associated with sensorineural hearing
loss, syncope and sudden death. Table 1 outlines
the general properties of the three most com-
mon forms of congenital LQTS.

Acquired LQTS

Acquired LQTS most often follows drug
administration or significant electrolyte distur-
bances, such as hypomagnesemia, hypokalemia
or hypocalcemia. Drugs commonly associated
with acquired LQTS include antiarrhythmics,
macrolide antibiotics, antidepressants and
antipsychotics (Table 2). The University of
Arizona maintains an up-to-date online list of
QT prolonging drugs, with > 100 reported to date
(www.qtdrugs.org).1 Most of these drugs have
been shown to cause QT prolongation by blocking
the potassium channel involved in congenital
LQT2. Risk factors for sudden cardiac death in
patients with acquired LQTS include:
• female gender,
• recent start of IV bolus of a QT prolonging
drug and

• the use of multiple QT prolonging drugs.

Table 2

Agents most commonly associated with acquired LQTS

Antiarrhythmic Psychotropic Anti-infective Selective Serotonin
Reuptake Agonists

Amiodarone Chlorpromazine Chloroquine Naratriptan

Disopyramide Haloperidol Clarithromycin Sumatriptan

Dofetilide Pimozide Erythromycin

Ibutilide Thioridazine Halofantrine

Procainamide Risperidone Pentamidine

Quinidine Sparfloxacin

Sotalol All SSRIs* Other quinolones

For an up-to-date and comprehensive list of suspected medications, a number of online databases exist, including www.qtdrugs.org.1

* Selective serotonin reuptake inhibitors

Jenny’s case cont’d...

Jenny is concerned given that her uncle died
playing baseball and several cousins died as
young adults without a known cause.

An ECG performed in clinic initially appears
unhelpful. However, a closer analysis reveals
broadened T waves and a corrected QT interval
of 520 msec.

An exercise stress test reveals occasional
premature ventricular contractions with a long
QT interval.

You suspect congenital LQTS and refer to
cardiology.
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Student, University of Western
Ontario, London, Ontario.

Dr. Subbiah is a Senior Cardiac
Electrophysiology Fellow, University
Hospital, London, Ontario.

Dr. Krahn is a Professor and Director
of Education, Division of Cardiology,
Department of Medicine and Program
Director for the Electrophysiology
Training Program, University of
Western Ontario, London, Ontario.
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Similarly, coexisting electrolyte disturbances or
genetic ion channel abnormalities appear to
increase one’s susceptibility to drug-induced
LQTS.

Diagnosis

ECG criteria for LQTS are a QT interval cor-
rected for rate (QTc) of at least 440 ms in men
and 460 ms in women (Figure 1). Risk of TDP
has been shown to be high in patients with QTc
prolongation of > 500 msec. QTc is most com-
monly determined using Bazett’s formula (QTc
= QT/ sqrt RR interval). Measurement of the
QT interval can be challenging due to the ambi-
guity of T wave termination. A common
approach is outlined in Figure 2. In general, the

lead with the longest QT interval should be used
for QT measurement, typically lead II or V5.
If congenital LQTS is suspected, a thorough

history should be obtained, including a descrip-
tion of any episodes of syncope, seizures, palpi-
tations or cardiac arrest. A complete family his-
tory focusing on arrhythmias, sudden death
(particularly of youth and those during sporting
activities) and sensorineural hearing loss is
essential. Contributing pearls in the history
include unexplained drowning, miscarriages,
accidental deaths or sudden infant death syn-
drome. It is not uncommon for patients to forget
a relative fitting these criteria; therefore, com-
pleting a family pedigree with the patient is
often beneficial. Stress testing and ambulatory
ECG monitoring may allow for the assessment
of QT changes in the heart rate and, rarely, doc-
ument ventricular arrhythmia. ECG screening
of immediate family members is warranted and
if the diagnosis appears likely, genetic testing
may be explored.

Management

Acute management of sustained TDP includes the
administration of magnesium sulphate as either a
bolus or continuous infusion. If hemodynamically
unstable, rapid external defibrillation is indicated.
Metabolic abnormalities should be corrected and

QT PROLONGATION

Figure 1. ECG manifestations of LQTS.

It is important to
outline key findings

that warrant specialist
referral and to introduce
the FP to common
approaches to the
management of LQTS.
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serum potassium should be kept above 4.0
mmol/L. Patients refractory to magnesium sul-
phate should be trialed on isoproterenol, or, if
necessary, provided with temporary pacing at a
rate of at least 100 bpm. QT prolonging med-
ications should be discontinued and the patient
placed on an ECG monitor.

Regardless of etiology, the future use of
drugs known to prolong the QT interval should
be avoided. Even when acquired LQTS is sus-
pected and resolves following the removal of an
identified trigger, referral to a cardiologist is
warranted to assess future risk and management
options. If a congenital cause is suspected,
patients are usually started on a ß-blocker, with
LQT3 patients being a notable exception.
Again, a cardiologist should guide therapy and
expand upon the familial screening already ini-
tiated. Some patients are offered an implantable
cardioverter-defibrillator, most often if they
have experienced a cardiac arrest or recurrent
syncope while on a ß-blocker.

Take-home message
1. The observation of a prolonged QT interval

requires a thorough history of both the patient
and their family to assess for the possibility of
LQTS

2. LQTS is manifested by syncope and an
increased risk of sudden cardiac death
associated with corrected QT interval
prolongation on ECG in most patients

3. QTc prolongation is associated with increased
risk of sudden cardiac death

4. Referral to a cardiologist should be initiated if
there is suspicion of LQTS. Appropriate
screening may yield a diagnosis with
significant implications for both the patient
and their family

Figure 2. Common approach to the measurement of the QT interval: A
line drawn tangent to the point of maximal T wave downslope
provides and intersection with the baseline to determine the T wave
termination. This technique can become useful with abnormal T wave
morphology or when prominent U waves obscure T wave termination.

Over the last decade,
mutations in genes

encoding cardiac ion
channels have provided
a mechanism for
congenital forms of
LQTS, with > 10 distinct
cardiac ion chanelopathies
identified.


