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QTc Prolongation in the Critically Ill: Tread with Caution!
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The QT interval represents the period of ventricular depolarization 
and repolarization on the surface electrocardiograph (ECG). It is 
measured from the beginning of the QRS complex to the end of 
the T wave. When corrected for heart rate, it is called the corrected 
QT interval (QTc). Several methods are described to measure the 
QTc, none distinctly superior to another.1 Torsades de pointes 
is a polymorphic ventricular tachycardia seen in the context of 
prolonged QTc. While often self-reverting, it can progress to 
ventricular fibrillation and sudden cardiac death. Since its original 
description in 1966 by Dessertenne,2 significant advances have 
been made in the understanding of the electrophysiology of 
torsades de pointes.3 Cardiac morbidity and mortality associated 
with prolonged QTc have risen to prominence in recent times in 
the context of therapy with chloroquine/hydroxychloroquine and 
azithromycin for coronavirus disease (COVID-19).

Critically ill patients are susceptible to a wide range of 
arrhythmias due to multiple factors including hypoxia, hypovolemia, 
acidosis, dyselectrolytemias, sepsis, elevated endogenous 
sympathetic tone, exogenously administered catecholamines, 
organ insufficiencies such as renal or hepatic dysfunction, brain 
injuries/multitrauma, endocrine abnormalities, cardiac ischemia, 
and exposure to multiple drugs and their interactions.4 Critically 
ill patients have a high incidence of QTc prolongation (24–37%) in 
different studies; new-onset prolongation maybe up to 200-fold 
higher compared to the general population.5–10 While the stress 
of critical illness can unmask a latent susceptibility to the long 
QT syndrome, the most common causes are drug related and the 
presence of significant dyselectrolytemias. A QTc interval of more 
than 500 ms should raise significant concern and necessitate action. 
Several classes of drugs have been associated with QTc prolongation 
to a variable extent.11 A large number of drugs prolong QTc by 
interfering with the human Ether-a-go-go-Related Gene (hERG) 
and the rapidly activating delayed rectifier potassium channels 
(IKr), leading to delays in ventricular repolarization.3

Prolonged hospitalization and mortality have been documented 
in intensive care unit (ICU) patients with QTc prolongation, though it 
is unclear whether this is causal or merely an epiphenomenon.5–7,9,10 
The QTc prolongation may merely be a marker of illness, both in 
acute illness and as a long-term marker of cardiovascular morbidity 
and mortality.5,6 The need for QTc monitoring in the ICU cannot be 
overemphasized. Pickham et al. observed that 69% of patients in 
critical care units had one or more indications for QTc monitoring, as 
recommended by the American Heart Association.12 An awareness 
of the incidence and causes of QTc prolongation and appropriate 
intervention in case of prolongation could potentially decrease the 
incidence of life-threatening arrhythmias. These interventions may 
include cessation of offending drugs, correction of electrolytes, and 
magnesium replacement.

In this issue of the journal, Farzanegan et al. conducted a 
prospective observational study in multiple ICUs of a single 
center over 6 months to identify the incidence and predictors 

of QTc prolongation among critically ill patients between days 
1 and 5 of admission.13 They observed a baseline incidence of 
QTc prolongation of 6.5%, which increased to 15.7% on day 5 
of admission. They identified multiple factors associated with 
baseline QTc prolongation on univariate analysis; however, on 
multiple logistic regression analysis, only alcohol addiction and 
admission due to injury/poisoning were significantly associated 
with prolonged QTc. Azithromycin administration was found to be 
a significant association on day 3. On day 5, an elevated creatinine 
(>1.3 mg%) and admission to an emergency ICU were found to be of 
significance. The authors do not specify criteria for admission to the 
emergency ICU; it is also unclear whether there was a significantly 
higher number of toxicology admissions. Among patients with QTc 
prolongation, two patients succumbed to malignant ventricular 
arrhythmias; however, it is unclear whether there was preceding 
torsades de pointes. The authors also found a higher mortality 
among patients with QTc prolongation compared to those without; 
however, this was not statistically significant.

This is a single-center study with QTc values derived from 
ECGs performed on three different days of ICU admission. 
Continuous electronic monitoring could potentially capture more 
episodes of QTc prolongation. Considering the study design and 
the limited number of patients enrolled, a causal relationship 
between the factors identified and QTc prolongation cannot be 
definitively established. Nevertheless, the study reemphasizes 
the importance of the oft neglected QTc interval and the need 
for serial monitoring. The incidence of QTc prolongation in the 
present study seems substantially lower than other studies 
among a similar population.6,7,10 This could potentially be due to 
the variable methods used to calculate the QTc interval in these 
studies and the different cutoffs applied to define QTc prolongation. 
Furthermore, ECGs were not available in a third of the patients on 
day 5. The finding of increased mortality is consistent with the prior 
studies.7,9,10 In the FROG-ICU study, QTc prolongation was found to 
be independently associated with 30-day and 1-year mortality on 
adjusted analysis.9 This contrasts with the findings of a recent study 
by Russell et al. who found increased mortality in the prolonged 
QTc group; however, this was not related to arrhythmias as the 
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direct cause of death.6 They concluded that QTc prolongation in 
the critically ill is common and associated with increased mortality; 
however, they suggested that QTc prolongation may merely 
represent an independent marker of the severity of illness.

Physician awareness of QTc prolongation among their 
patients may be limited; besides, remedial action may often not 
be undertaken.14 While the risks vs. benefits of persisting with a 
QTc prolonging drug need to be individualized to each patient, 
the importance of monitoring must be reinforced. Pharmacist-
led monitoring or continuous electronic monitoring with clinical 
decision support systems built into the electronic medical records 
may potentially be a way forward, combined with physician 
education.15,16 The QT interval has been proposed as an emerging 
vital sign for future practice.17 While this may be a bit far-fetched, 
it is imperative for us in the critical care community to be aware of 
the causes and consequences of QTc prolongation and to tread 
with caution.
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