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Several psychiatric medications can cause a lengthening of the QT interval in the ECG, which in some 

cases can lead to a potentially lethal situation. Under normal circumstances this condition is quite rare. 

However, in individuals with complicating preconditions and with certain types of medication, it is 

advisable to get an ECG and proceed with caution. Some drugs are more likely to cause QT prolongation 

than others, which should be kept in mind when prescribing psychiatric medication to a patient from a 

higher risk group. 
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Introduction 
 

Prolongation of the electrocardiographic QT interval is an established risk factor for torsades de pointes 
(TdP), [1] a malignant ventricular arrhythmia, though the relationship between prolonged QT and TdP is 
complex. [2] A variety of psychiatric medications have been linked to lengthening of this cardiac interval. 
[1] 

 

Antidepressants 
 

Selective Serotonin Reuptake Inhibitors (SSRIs) 
 

Escitalopram 

Over the years, case reports have appeared linking all of the SSRIs except paroxetine to QTc prolongation 
and, in some instances, to TdP. [3-7] However, case reports by their nature are anecdotal and 
nonsystematic, and many of these specific reports have suffered from incomplete data, such as 
concomitant medical illness or method of QT measurement. 

Two prospective studies found that citalopram 60 mg daily for 4 weeks had no effect on the QTc interval 
of healthy male volunteers, and an additional study determined that citalopram 40 mg daily for 12 weeks 
resulted in no QTc prolongation in depressed patients with coronary artery disease. [8-10] However, 
cumulative evidence in later years suggested that some SSRIs, particularly citalopram, may have a 
predictable negative effect on the QTc interval. A randomized, multi-center, double-blind, placebo-
controlled, crossover study for 40 mg citalopram estimated the prolongation of the QTc interval at 12.6 
ms, based on serum concentrations. [11] The Food and Drug Administration (FDA) recommended in 
August 2011 to limit the maximum daily dose of citalopram to 40 mg (20 mg in patients with hepatic 
impairment or those older than 60 years) because of the increased risk of QTc prolongation at higher 
doses. [11] Citalopram is also “not recommended” for patients with congenital LQTS and there is a 
recommendation to discontinue citalopram in any patient with a QTc interval greater than 500ms. [12] A 
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later study suggested that citalopram was associated with out-of-hospital cardiac arrest, though it did not 
examine the QTc interval specifically. [13] 

Escitalopram 

A thorough QT study of escitalopram (n=113), essentially identical to that performed for citalopram, found 
dose-dependent but substantially less marked increases of QTc associated with escitalopram (4.5 and 10.7 
ms for 10 and 30 mg, respectively). [14] In general, QTc prolongation rates may be relatively low with 
citalopram, even in overdose, as a study of 215 patients with a citalopram overdose found that 32% had 
a QTc over 440 ms and 2% had a QTc over 500 ms. [15] 

Other SSRIs 

At least 13 studies designed to measure an effect on the QTc interval, including at least five studies 
involving fluoxetine and five involving paroxetine, failed to show any association between these agents 
and QTc prolongation. [16,17,18-28] All this suggests that citalopram may be separate from other SSRIs 
in its propensity to prolong the QTc interval. 

 

Serotonin and Norepinephrine Reuptake Inhibitors (SNRIs) 
 

Venlafaxine 

A case report has linked therapeutic doses of venlafaxine to QTc prolongation, but no systematic studies 
have shown an association. [29] A study on venlafaxine in overdose found QTc prolongations over 440 ms 
in 18% and at 500 ms in 1% of 223 patients, which is lower than the rates for citalopram. [30] 

Duloxetin 

Duloxetine has not been associated with prolongation of the QTc interval. [31] 
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Tricyclic Antidepressants 

 

All tricyclic antidepressants (TCAs) can cause prolongation of the QTc interval through sodium channel 
blockade, which leads to QRS widening, and through calcium channel blockade. [32] 

TCAs generally only pose a significant risk of ventricular arrhythmia to patients with preexisting cardiac 
disease, including intraventricular conduction disease or ischemic heart disease. [33] Like other QTc-
prolonging medications, they also block the IKr channel. 

A systematic review in 2004 found amitriptyline and maprotiline to be most commonly implicated in TdP. 
[34]68 Clomipramine may be associated with the least QTc prolongation. [35] 

 

Noradrenergic and specific serotonergic antidepressants (NaSSAs) 

 

Mirtazapine 

In a study on 103 patients who had ingested mirtazapine in overdose, 16% had prolongation of the QTc 
over 440 ms, with none over 500 ms. [36] 

 

Norepinephrine-dopamine reuptake inhibitor (NDRI) 

 

Bupropion 

Some have reported prolongation of the QT interval in the setting of bupropion overdose, though this 
finding may be confounded by tachycardia. [37] No studies seem to have linked therapeutic doses of 
bupropion to QTc prolongation. 
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Serotonin antagonist and reuptake inhibitors (SARIs) 

 

Trazodone 

Trazodone has been associated with mild QTc prolongation, mainly in the setting of overdose. [35] 

 

Antipsychotics 
 

Antipsychotic medications have long been known to have the potential to cause QTc interval prolongation 
and TdP. Retrospective and cohort studies have linked antipsychotic use with sudden cardiac death, and 
most antipsychotic medications have been shown to cause some degree of QT prolongation. [68-70] As 
with citalopram, the mechanism by which this occurs is thought to involve blockade of IKr channels. 

 

Typical Antipsychotics 

 

In general, low potency typical antipsychotics are thought to carry a greater risk than high-potency agents, 
and this risk is thought to be dose related. [5] 

Thioridazine 

Thioridazine was the first antipsychotic medication associated with QTc prolongation and TdP, [36] and is 
still commonly associated with it. In a randomized, prospective study evaluating the effects of QTc on 
medically healthy individuals with psychotic disorders, it showed the greatest prolongation of the QTc 
compared with ziprasidone, risperidone, olanzapine, quetiapine (750 mg/d), or haloperidol (15 mg/d). [37] 

Fluphenazine 

Fluphenazine, a high-potency antipsychotic, has been associated with QTc prolongation in patients with 
schizophrenia. [38] 
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Haloperidol 

Haloperidol, a high-potency agent, has also been linked in case reports to QTc prolongation and TdP, 
though the frequency and magnitude of QTc prolongation is thought to be substantially less than with 
thioridazine and similar to that with many atypical antipsychotics. [37,39] 

In one of the few randomized studies of its effects of QTc, haloperidol (15 mg by mouth daily) led to an 
average increase in QTc of 7.1 ms, which was less than the prolongation caused by thioridazine or 
ziprasidone but greater than that caused by olanzapine, risperidone, or quetiapine. [37] In a nearly 
identical study of the same medications, oral haloperidol 15 mg daily led to an average QTc increase of 
4.7 ms, which was less than ziprasidone, olanzapine, risperidone, quetiapine or thioridazine. [39] 

 

Atypical Antipsychotics 

Atypical antipsychotics also appear to have a risk of QTc interval prolongation, though these agents have 
only been implicated in the development of TdP in rare case reports and FDA adverse event reports. [40,41] 

In elderly patients with dementia, atypical antipsychotics have been associated with mortality related to 
cardiac events, which has led to an FDA black box warning for these medications. There are less data 
available about the newest atypical antipsychotics, including aripiprazole, asenapine, paliperidone, and 
iloperidone. Iloperidone and paliperidone seem to have the highest risk for QTc prolongation, particularly 
in the presence of 2D6 and 3A4 inhibitors. [51-59]. However, there do not appear to be any reported cases 
of TdP with any of these new medications. [60] 

Ziprasidone 

Ziprasidone apparently causes the greatest mean QTc prolongation compared with olanzapine, 
risperidone, and quetiapine. [37,39] Its modest but definite effect on repolarization does not appear to 
be dose-dependent. [37,39,42] In clinical trials of patients taking therapeutic doses of ziprasidone (i.e., 
not in overdose), the incidence of QTc prolongation exceeding 500 ms has been estimated at less than 
0.06%. [43] Ziprasidone has been associated with TdP in at least two case reports. [44,45] 

Olanzapine, Risperidone, Quetiapine 

In two randomized, open-label studies, olanzapine, risperidone, and quetiapine were found to have less 
QTc prolongation than thioridazine and comparable effects to oral haloperidol. [37,39] While these 
medications all are associated with QTc prolongation, their associations with TdP are less clear. In one 
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large case-control study, atypical antipsychotics were associated with an increased risk of sudden death 
after controlling for cardiac risk factors, hypokalemia, renal disease, and SSRI use. [46] However, the risk 
appeared greatest for those patients who were prescribed the medications for the first time within the 
past 30 days, suggesting that these medications may in some cases have been used for delirium or 
management of agitation in the setting of medical illness. In a separate, retrospective, population-based 
cohort study, both typical and atypical antipsychotics were associated with an approximately 2-fold 
increased risk of sudden cardiac death; similar risk increases were found among all agents examined 
individually (thioridazine, haloperidol, olanzapine, quetiapine, risperidone, and clozapine). [47] 

Clozapine 

Notably, while clozapine was associated with an increased risk of sudden cardiac death in one study [47], 
it has only been associated with QTc prolongation in rare case reports, suggesting that another mechanism 
may be mediating its relationship with sudden cardiac death. [48,49,50] 

Aripiprazole 

Aripiprazole has not been associated with significant QTc prolongation, even in the setting of significant 
medical comorbidity. [61,62] 

 

Mood Stabilizers 
 

Lithium 

Lithium in concentrations above 1.2 mmol/L can prolong the QTc interval, though no cases of TdP have 
been reported. [63] 

 

Anticonvulsants 

Anticonvulsant mood stabilizing agents, including 

 valproate 

 lamotrigine 
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 carbamazepine, or 

 oxcarbazepine, 

have not been found to cause QTc prolongation. 

 

 

Stimulants 
 

There is no strong evidence to suggest that methylphenidate or amphetamines cause clinically significant 
increases in QTc, [64]1 while the effects of atomoxetine on QTc remain uncertain. 

 

 

Benzodiazepines 
 

There is no evidence to suggest that benzodiazepines cause QTc prolongation. 

 

 

Conclusion 
 

Clinicians should be aware of the myriad risk factors for QTc prolongation in their patients and should be 
mindful of these when prescribing psychotropic medications. Unfortunately, although a link exists 
between QTc and TdP, this link is neither linear nor straightforward. 
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500 ms 

Most experts do agree that a QTc above 500 ms represents a risk factor for TdP. 

 

Antidepressants 

With respect to antidepressants, SSRIs are probably generally safe in patients with risk factors for 
prolonged QTc. Citalopram, however, in at-risk patients might increase the propensity for QTc 
prolongation in a dose-dependent manner. The International Registry for Drug-Induced Arrhythmias 
Arizona Classification now lists citalopram on its “Torsades List,” escitalopram on its “Possible Torsades 
List,” and paroxetine, fluoxetine and sertraline on its “Conditional Torsades List.” [65] 

Clinically, one reasonable approach may be to use sertraline for patients with cardiac disease and/or risk 
factors for QTc prolongation, given that this agent has few drug–drug interactions, has not been 
consistently linked to QTc prolongation, and has been the most studied agent in cardiac patients. [66,67] 

Other SSRIs can be used in this population, especially if patients have current or prior good response to a 
specific agent. 

 

Routine Monitoring 

At this stage, there is no clear rationale for routinely obtaining electrolytes, other labs, or an ECG prior to 
initiation of an antidepressant. 

Patients with substantial risk factors  

e.g. significant structural heart disease, including a prior myocardial infarction, history of non-TdP 
ventricular arrhythmia) 

Obtaining an ECG, potassium, and magnesium before starting a patient with substantial risk factors for 
TdP on citalopram, and before starting any patient with prior TdP on any antidepressant, is recommended. 
Consulting a cardiologist if in doubt is advisable. 
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Antipsychotics 

Low-potency typical antipsychotics, IV haloperidol, and ziprasidone may carry the highest risk, though 
there is limited evidence for actual adverse QTc related outcomes with ziprasidone. 

Though limited evidence suggests that some atypical antipsychotics (i.e., olanzapine) may be less likely to 
prolong the QTc interval, this has not been rigorously studied. For patients with risk factors for QTc 
prolongation, QTc should be assessed at baseline and intermittently post-initiation when prescribing any 
antipsychotic. 

For patients receiving parenteral haloperidol in the hospital for agitation or psychosis, it is prudent to 
monitor QTc at baseline, and then at least daily, and sometimes more frequently depending on the risk. 
If the QTc extends beyond 500 ms, potassium/magnesium should be repleted and the patient’s 
medication regimen should be examined for other potential QTc-prolonging agents, with consideration 
given to holding haloperidol until the QTc has dropped below 500 ms. Other options to manage acute 
agitation should be considered, including valproate, trazodone, and alternative antipsychotic agents, with 
the caveat that none of the antipsychotics typically used to treat agitation in the hospital have zero risk 
of QTc prolongation. When an alternative antipsychotic medication is used, it often is helpful to choose 
one which is more sedating (e.g., quetiapine or olanzapine) so that a lower overall dose can be used; this 
may reduce the risk of QTc prolongation. In some situations, however, the risk of self-injury or harm to 
others because of severe agitation may outweigh the risk of arrhythmia, suggesting an indication for 
continuation of IV haloperidol with ongoing close monitoring. 

 

Risk-Benefit Analysis 

In all cases, the decision on starting (and continuing) a psychotropic medication in a patient with increased 
risk for prolonged QTc should involve a careful risk–benefit analysis, taking into account indications for 
the medication, necessity for immediate treatment, and potential alternative strategies. 
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