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Abstract
Acquired long QT syndrome, occurs in 0.7% of hospitalizations. However, recurrent acquired long QT syndrome, during the same hospitalization is quite rare. We 
report the unusual case of a patient with sickle cell disease who developed symptomatic QT interval prolongation, that occurred despite documented normalization of 
electrolytes, and absence of any QT prolonging medications. We provide hypotheses to explain the phenomenon, including, the presence of sickle cell disease, genetic 
predisposition, transient elevation of pulmonary artery pressures, and episodic elevation of vagal tone.
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Introduction
Acquired long QT syndrome occurs in 0.7% of hospitalizations [1]. 

It is frequently provoked by electrolyte abnormalities, in combination 
with administration of certain medications. [2]. We report the unusual 
case of an 18-year-old African-American female with the sickle cell 
disease, who, during a recent hospitalization, developed symptomatic 
QT interval prolongation. This QT interval prolongation, recurred, 
transiently, even after complete correction of electrolyte abnormalities, 
and discontinuation of all medications that could provoke QT interval 
prolongation.

Case description
An 18-year-old African American female, with a past history of 

sickle cell disease, hemoglobin SS type, presented to the emergency 
room complaining of severe generalized body pain. The serum 
potassium on admission was 4.5, and her EKG was normal. Patient 
was evaluated and treated for acute sickle cell crisis with hydration 
and pain control. She developed evidence of pneumonia and required 
endotracheal intubation. On the seventh day of hospitalization, she 
developed dramatic QT interval prolongation, with polymorphic 
ventricular ectopy, and a classical long short sequence (Figure 1). Her 
potassium and magnesium levels were aggressively corrected. Her 
troponin T was <0.01. All potential QT interval prolonging medications 
were discontinued. The QT interval normalized, the next day (Figure 
2). Patient was extubated and made a complete clinical recovery. Three 
days later, she redeveloped dramatic QT interval prolongation (Figure 
3). At this time, her electrolytes were completely normal, and she was 
on no potential QT prolonging drugs. Her QT interval, normalized 
spontaneously, in 2 hours (Figure 4). Unfortunately, the patient refused 
consent for genetic testing.

Discussion
The QT interval is heart rate dependent, and the Bazett formula [3] 

has been used since the 1920s, in spite of valid criticisms [4]. The long 
QT syndrome is frequently associated with sinus bradycardia, since, 
various types of long QT syndrome gene mutations, are also expressed 
in the human SA node [5]. Vagally mediated bradycardia is felt to have 
a disproportionate effect on QT prolongation [6,7]. Indeed, differences in 
vagal activity, are hypothesized to explain why some long QT syndrome family 
members carrying the same mutation, have divergent symptoms [8,9].

Prolongation of the corrected QT interval, can occur in up to 33.1% 
of patients with sickle cell disease [10,11]. The level of QT prolongation, 
seen in this patient, has not been previously described. Also, this 
patient did not have any of the variables associated with a prolonged 
QT interval [10,12]. Her hemoglobin was 9.5. Cardiac autonomic 
neuropathy has been described in patients with sickle cell disease, 
predominantly affecting parasympathetic tone [13].

In summary, we believe that this patient exhibited “a perfect storm”. 
This included a genetic predisposition with limited expression, (we 
suspect LQT1), transient elevation in pulmonary artery pressures due 
to pneumonia, and episodic elevation of vagal tone.
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Figure 1. QT interval prolongation, with polymorphic ventricular ectopy, and a classical long short sequence

Figure 2.  Abnormal QT interval prolongation
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Figure 3. Dramatic QT interval prolongation

Figure 4.  QT interval normalized spontaneously in 2 hours
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