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ABSTRACT:

BACKGROUND: QT interval prolongation is one of the most feared adverse effects of 
Escitalopram (SSRI).The objective of the study was to quantify the impact 
of escitalopram on corrected QT interval (QTc) which is a risk marker for life 
threatening ventricular arrhythmia.

MATERIAL & METHODS: This descriptive case series was done on three hundred consecutive patients 
(Age: 20-70 years) reporting with depression at psychiatry department of 
Services hospital, Lahore between 1st January 2018 to 30th June 2018. 
Written informed consent was taken and study was approved by ethical review 
committee. Resting ECG and transthoracic echocardiogram of all patients were 
done and QTc interval calculated using Bazett method. Baseline investigations 
including renal profile, liver function tests and serum electrolytes were also 
done. All patients were started on escitalopram (5mg). Patients already on any 
antidepressant or QTc prolonging drug, baseline QT prolongation (> 500ms), 
cardiac patients and patients with abnormal rhythm on ECG were excluded. 
Patients were followed up monthly for 6 months and dose of antidepressant 
was adjusted accordingly. At the end of six months patients were called for 
re-enrollment. Two hundred and sixty patients were found eligible for the 
study who were then divided into four categories depending upon the dose 
of antidepressant drug (5,10,15 and 20mg). Average increase of QTc interval 
was then calculated in each category.

RESULTS: Among 260 patients, regarding mean age grouping and distribution was 5mg 
dose (52.62 ± 9.46 years), 10mg dose (50.52 ± 9.40 years), 15mg dose (52.62 
± 9.46 years) and 20 mg dose (50.52 ± 9.40 years); p value 0.283. Serum 
Potassium; 5mg dose (3.8mmol/L), 10mg dose (4.0mmol/L), 15 mg dose 
(3.9mmol/L) and 20mg dose (3.9mmol/L); p value 0.361.Serum Magnesium; 
5mg dose (1.9mg/dl), 10mg dose (1.9mg/dl), 15 mg dose (2.1mg/dl) and 
20mg dose(1.9mg/dl); p value 0.301.  Serum calcium; 5mg dose (9.0mg/dl), 
10mg dose (8.7mg/dl), 15 mg dose (8.9mg/dl) and 20mg dose(8.9mg/dl); p 
value 0.431. Baseline QTc; 5mg dose (414ms), 10mg dose (391ms), 15 mg dose 
(399ms) and 20mg dose(402ms); p value 0.212. Mean QTc prolongation; 5mg 
dose (3.8ms), 10mg dose (6.2ms), 15 mg dose (8.9ms) and 20mg dose(13.4ms). 
Maximum QTc prolongation in 5mg dose (4.7ms), 10mg dose (8.8ms), 15 mg 
dose (13.9) and 20mg dose (21.8ms).
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CONCLUSION: QT prolongation with escitalopram alone in non-cardiac normal QT patients is 
not significant enough to endanger the patient to life threatening ventricular 
arrhythmia.
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AIMS & OBJECTIVE: To quantify the impact of escitalopram on corrected QT interval (QTc).



INTRODUCTION:

Escitalopram is the most widely used 
ant idepressant in Pakistan and QTc 
prolongation is its most feared complication.

Torsades de pointes, a life threatening type of 
ventricular arrythmia may be precipitated by 
prolongation of QTc Interval.1 Citalopram and 
escitaopram both are enlisted in medium risk 
category of QTc prolonging antidepressants.2 They 
differ marginally in terms of their risk of prolonging 
the QTc and this prolongation is dose-dependent.3 
QTc prolongation by escitalopram at higher 
dosages is almost comparable to prologation by 
citalopram.3

Corrected QT interval is a better indicator of QT 
as it takes heart rate into account. Bazett method is 
the most widely used formula for QTc calculation.4 

Normal QTc interval in males is less than 430ms 
while in females it is less than 450ms.4 Escitalopram 
is usually avoided if QTc is greater than 500ms.4 
The magnitude of QTc prolongation appears to 
be greater for citalopram than escitalopram, but 
the dose-QTc correlation is almost similar for both 
drugs.5 Healthcare Products Regulatory Agency in 
the United Kingdom has issued safety warnings for 
both the drugs.5  In one study, 14% of patients with 
escitalopram overdoses presented with QTc interval 
prolongation.6 The proportion of prolonged QTc 
interval  associated with escitalopram overdoses 
(1.7%) was comparable to that with citalopram 
overdoses (3.7%). 6

The QTc interval greater than 500 ms or longer or 
a change from baseline of 60 ms or more should 
alert the physician.6,7 Caution is advised if QT is 
between 450-500ms. But sometimes physicians 
are overcautious even at much lower level of QT 
interval. This has resulted in increased hospital stay 
and increased dosage of benzodiazepines and 
related drugs to the patients.
QTc prolongation mostly in cases of escitalopram 
use is multi-factorial with effect of escitalopram 
being multiplied by use of concomitant drugs or 
conditions. Drug dosage is only one of several factors 
that increase the risk of QTc interval prolongation. 
Established risk factors for QTc prolongation 
include advanced age, existing cardiac or medical 
illnesses, electrolyte disturbances and concomitant 
use of other QTc-prolonging drugs.9 Risk factors 

have been emphasized in the regulatory warnings 
to physicians. Physicians should have knowledge of 
these risk factors when prescribing medicines.
The objective of the study was to quantify the impact 
of escitalopram on corrected QT interval (QTc) 
in Pakistani population to help out the physicians 
in prescribing correct dosage to the patients.
Moreover this study will help out the physicians in 
follow up of patients on escitalopram.
MATERIAL AND METHODS:
This was a descriptive case series done on 
three hundred consecutive patients (Age: 20-70 
years) reporting with depression for first time 
at psychiatry department of Services hospital, 
Lahore between 1st January 2018 to 30th June 
2018. Written informed consent was taken and 
study was approved by ethical review committee. 
Demographic and clinical data were collected. 
Depression was diagnosed on the basis of 
International classification of diseases (ICD-10) 
criteria. Detailed history especially of any cardiac 
ailment was taken from each patient. Resting ECG 
and transthoracic echocardiogram of all patients 
were done and QTc interval calculated using Bazett 
method. Baseline investigations including renal and 
liver function tests and serum electrolytes (Sodium, 
Potassium, Magnesium & Calcium) were also done. 
All patients were started on escitalopram (5mg). 
Exclusion criteria included patients already on any 
antidepressant drug or on any QTc prolonging 
drug, baseline QT prolongation (> 500ms), known 
cardiac disease and patients with abnormal rhythm 
on ECG.
Two hundred and sixty patients were then divided 
into four categories depending upon the dose of 
antidepressant drug. Eighty patients were taking 
05 mg escitalopram while 81 were taking 10mg 
escitalopram. Thirty one were on 15mg and 68 
were on 20 mg escitalopram. Average increase 
of QTc interval was then calculated in each 
category.
Patients were followed up monthly for 6 months and 
on each visit patients were completely evaluated 
for symptoms & QT prolongation and dose of 
antidepressant were adjusted accordingly. Baseline 
investigations including renal and liver function 
tests, serum electrolytes (Sodium, Potassium, 
Magnesium & Calcium) were repeated monthly. 
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At the end of six months patients were called for 
re-enrollment. 278 patients responded. Out of 278 
patients 08 had stopped antidepressants on their 
own while 10 had been following at some other 
psychiatry clinic. None of patients had any cardiac 
event during these 06 months.
Statistical Analysis: The analysis was performed 
using SPSS V 16.0 for windows. Quantitative 
data was expressed as mean value ± standard 
deviation. Qualitative variables were presented 
by calculating frequency and percentage. Data 
was stratified for antidepressant dose. Baselines 
characteristics were compared by t-test. Baseline 
QT, QT prolongation and serum electrolytes were 
compared using Mann-Whitney U test.  P value less 
than 0.05 was considered statistically significant.

RESULTS:
Among 260 patients; Mean age; 5mg dose (52.62 
± 9.46 years), 10mg dose (50.52 ± 9.40 years), 
15mg dose (52.62 ± 9.46 years) and 20 mg 
dose (50.52 ± 9.40 years); p value 0.283. Oldest 
patient was of 67 years while youngest was of 20 
years. Gender; 5mg dose (Male:33 Female:47), 
10mg dose (Male:28 Female:53), 15 mg dose 
(Male:12 Female:19) and 20mg dose(Male:30 
Female:38); p value 0.220. Serum Potassium 
(Normal Lab range: 3.5 – 5.5 mmol/L); 5mg dose 
(3.8mmol/L), 10mg dose (4.0mmol/L), 15 mg 
dose (3.9mmol/L) and 20mg dose (3.9mmol/L); 
p value 0.361. Serum Magnesium(Normal Lab 
range: 1.9-2.5mg/dl); 5mg dose (1.9mg/dl), 
10mg dose (1.9mg/dl), 15 mg dose (2.1mg/dl) 

Table-1:
Escitalopram+ Dose (mg) P value

5.0 10.0 15.0 20.0

Age 52.62 ± 9.46 50.52 ± 9.40 52.62 ± 9.46 50.52 ± 9.40 0.283
Gender Male:33

Female:47
Male:28

Female:53
Male:12

Female:19
Male:30

Female:38
0.220

Serum Potas-
sium (mmol/l)

3.8 4.0 3.9 3.9 0.36

Serum Magne-
sium (mg/dl)

1.9 1.9 2.1 1.9 0.301

Serum Cal-
cium (mg/dl)

9.0 8.7 8.9 8.9 0.431

Baseline QTc 
(ms)

414 391 399 402 0.202

Mean QTc 
Prolongation 

(ms)

3.8 6.2 8.9 13.4 -

Max. QTc Pro-
longation (ms)

4.7 8.8 13.9 21.8 -

and 20mg dose(1.9mg/dl); p value 0.301.  Serum 
calcium (Normal Lab range: 8.5 -10.5 mg/dl); 
5mg dose (9.0mg/dl), 10mg dose (8.7mg/dl), 15 
mg dose (8.9mg/dl) and 20mg dose(8.9mg/dl); 
p value 0.431. 
Baseline QTc; 5mg dose (414ms), 10mg dose 
(391ms), 15 mg dose (399ms) and 20mg 
dose(402ms); p value 0.212. Mean QTc 
prolongation; group wise distribution was 5mg 

dose (3.8ms), 10mg dose (6.2ms), 15 mg dose 
(8.9ms) and 20mg dose(13.4ms). Maximum QTc 
prolongation in 5mg dose (4.7ms), 10mg dose 
(8.8ms), 15 mg dose (13.9) and 20mg dose 
(21.8ms).(Table-1)
DISCUSSION: 
In this descriptive case series, QTc prolongation was 
quantified for different drug dosages of escitalopram 
in psychiatric patients. QTc prolongation with use 
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of escitalopram as monotherapy was not clinically 
significant even at high dose of the drug.
Psychiatric patients are more prone to cardiovascular 
problems compared to non-psychiatric patients.10,11 
Mortality rates are also higher in psychiatric patients 
than in the general population12 and the adverse 
effects of pharmacological treatment is regarded 
as one the major cause of high mortality.13

Among SSRIs, citalopram and escitalopram are 
categorized in medium risk group while sertraline, 
fluoxetine and paroxetine are in low risk group in 
regard to QTc prolongation.14

The effect of a single antipsychotic drug on QTc 
interval has been reported in several large scale 
trials. In one study mean QTc increase with 
citalopram was found to be 8.5ms for 20mg dose 
while it was 12.6 for 40mg and 18.5 for 60mg 
dose while for escitalopram it was 4.5 for 10mg 
dose, 6.6ms for 20mg dose and 10.7 for 30mg 
dose.14 These results are comparable to our results 
with mean QTc increase of 3.8ms with 5mg dose, 
6.2ms with 10mg dose, 8.9ms with 15 mg dose 
and13.4ms with 20mg dose.
QTc is most commonly obtained through Bazett’s 
formula. Prolongation of the QTc interval by 
any drug is considered a good marker of the 
arrythmogenic potential of that agent. Any QTc 
above 500 ms requires discontinuation of the 
medication, while dose reduction is necessary with 
intervals of 470 to 500 ms in males and 480 to 
500 ms in females.15,16 QTc interval prolongation 
can occur starting from day 5 of treatment to after 
30 days of treatment.17 

QTc interval  is prolonged by a number of factors 
like female gender, advanced age, concurrent 
use of more than one drug that can prolong QT 
interval, Electrolyte disturbance (hypokalemia, 
hypomagnesaemia and hypocalcaemia), renal 
dysfunction, bradycardia, congenital long QT 
syndrome (LQTS), cardiac disease such as heart 
failure, left ventricular hypertrophy and myocardial 
infarction, baseline QT prolongation.5 Drugs 
including antiarrhythmic drugs,antihistamines, 
antipsychotic and antidepressant agents neuroleptics, 
atypical antipsychotics,antidepressants, antibiotics, 
antimalarials,antiprotozoal antifungal and 
antimotility agents all can increase QTc interval.5 
Psychiatric population treated with antipsychotic 
monotherapy had much less risk of developing 
an increase in QTc interval compared to those 
treated with antipsychotics plus an antidepressant.18 
Psychiatric patients in addition to getting more than 
one QTc prolonging drug also frequently show 

electrolyte imbalances18 therefore monitoring of 
the QTc interval before and after the beginning of 
treatment is essential, especially for patients taking 
multiple psychoactive drugs with QTc prolonging 
potential.
Prescribing a drug combination with two QTc 
prolonging drugs is not advisable.1

The synergic blockade of the HERG potassium 
channels and the increase in drug levels due to 
metabolic interactions are the two mechanisms 
suggested to be the reason of QT prolongation.19 
Significant QT prolongation may occur through 
drug interaction when the combination therapy is 
given for a brief period, such as adding antibiotics20 
to antidepressants. Moreover, the patient at risk 
show reduced repolarization reserve.21,22

Before starting an antidepressant, thorough medical 
history, laboratory monitoring, and a baseline 
electrocardiogram (ECG) may be necessary to 
identify patients at risk for QT prolongation. Trinkley 
and colleagues16 recommended that patients 
taking QT prolonging antidepressants with one or 
more risk factors should be monitored more closely 
with ECGs and electrolyte panels every month for 
the first 6 months and monitored once every 6 to 
12 months thereafter. 
QT prolongation risk also varies with each 
antidepressant. Beach and colleagues15 observed 
that SSRIs, fluoxetine and paroxetine, are not 
statistically significantly associated with QT 
prolongation. This is not true with escitalopram and 
citalopram. Increase in QTc in case of escitalopram 
is less than the increase associated with usual doses 
of citalopram.15

Amitriptyline and maprotiline are tricyclic 
antidepressants that lead to QT prolongation, 
while other including clomipramine do not.15 SNRIs, 
including duloxetine and desvenlafaxine17 do not 
increase QTc while Venlafaxine do so. Bupropion 
and mirtazapine in usual doses are considered 
safe.
The association between escitalopram and 
ventricular arrhythmias and mortality has not been 
verified in studies but risk exits.23 QT prolongation 
reflects the risk potential for an event to occur.23 
Discontinuing escitalopram and starting another 
antidepressant is not always advisable in patients 
who are responding well to the medication because 
it can worsen the primary disease.
In our study of 13.4ms increase associated with 
20 mg of escitalopram, may not be clinically 
significant alone but in combination with another 
drug or condition it can lead to catastrophe. So 
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treatment decisions must be individualized taking 
every individual as different from others.
CONCLUSION:
In conclusion, this study has shown that QT 
prolongation with escitalopram alone in non-
cardiac normal QT patients is not significant. Dose 
reduction or selecting an alternative antidepressant 
in patients stable on escitalopram just out of 
fear of QTc prologation can prove dangerous.  

Antidepressants are not without risks but risk of QTc 
prolongation can be minimized by proper selection 
and monitoring of the drug.
The limitations of the study were that study 
population was in limited number, study conducted 
on depression patients only and that too only for 
06 months. It would also be interesting to follow 
up patients for a longer period of time and with 
comparison of drug plasma levels.

Roden DM. Drug-induced prolongation of the QT 
interval. N Engl J Med2004;350:1013-22.
Van Noord C, Eijgelsheim M, Stricker BH. Drug- 
and non-drug-associated QT interval prolonga-
tion. Br J Clin Pharmacol2010;70:16-23.
Glassman AH, Bigger JT Jr. Antipsychotic drugs: 
prolonged QTc interval, torsade de pointes, and 
sudden death. Am J Psychiatry2001;158:1774-
82.
Nachimuthu S. Drug-induced QT interval prolon-
gation: mechanisms and clinical management.
TherAdv Drug Saf. 2012 Oct; 3(5): 241–253.
doi:  10.1177/2042098612454283.PMCID: 
PMC4110870
Hasnain M, Robert H, Howland MDW, Vieweg 
VR. Escitalopram and QTc prolongation.  J 
Psychiatry Neurosci. 2013 Jul; 38(4): E11.doi:  
10.1503/jpn.130055PMCID: PMC3692726. 
Lam RW. Antidepressants and QTc prolonga-
tion. J Psychiatry Neurosci. 2013;38:E5–[PMC 
free article] 
Medicines and Healthcare products Regulatory 
Agency (MHRA) Citalopram and escitalopram: 
QT interval prolongation — new maximum daily 
dose restrictions (including in elderly patients), 
contraindications, and warnings. Drug Safety 
Update.2011;5:A1.
US Food Drug Administration (FDA) Clinical 
Evaluation of QT/QTc interval prolongation and 
proarrhythmic potential for non-antiarrhythmic 
drugs. Silver Spring (MD): Center for Drug 
Evaluation and Research (CDER) and Center 
for Biologics Evaluation and Research (CBER); 
2005. p. E14.
Deborah BrauserSlight risk of QT-interval prolon-
gation found with two antidepressants. January 
30, 2013
Cardoso J, Mota-Miranda A, Conde C, Moura B, 
Rocha-Goncalves F, Lecour H. (1997) Inhalato-

rypentamidine therapy and the duration of the 
QT interval in HIV-infected patients. Int J Cardiol 
59: 285–289.
Drew B, Califf R, Funk M, Kaufman E, Krucoff 
M., Laks M., et al. (2004) Practice standards for 
electrocardiographic monitoring in hospital set-
tings: an American Heart Association scientific 
statement from the Councils on Cardiovascular 
Nursing, Clinical Cardiology, and Cardiovascular 
Disease in the Young: endorsed by the Interna-
tional Society of Computerized Electrocardiol-
ogy and the American Association of Critical-
Care Nurses. Circulation 110: 2721–2746 
Eisenhauer M, Eliasson A, Taylor A, Coyne P, 
Wortham D. (1994) Incidence of cardiac ar-
rhythmias during intravenous pentamidine 
therapy in HIV-infected patients. Chest105: 
389–395 
El-Sherif N, Caref E, Chinushi M, Restivo M. 
(1999) Mechanism of arrhythmogenicity of 
the short-long cardiac sequence that precedes 
ventricular tachyarrhythmias in the long QT 
syndrome. J Am CollCardiol 33: 1415–1423 
US Food and Drug Administration. FDA Drug 
safety communication: Revised recommenda-
tions for Celexa (citalopram hydrobromide) 
Related to a potential risk of abnormal heart 
rhythm with high doses. www.fda.gov/Drugs/
DrugSafety/ucm297391. Accessed September 
7, 2017
Beach SR, Celano CM, Noseworthy PA, et al. 
QTc prolongation, torsades de pointes, and 
psychotropic medications. Psychosomatics. 
2013;54:1-13.
Trinkley KE, Page RL II, Lien H, et al. QT interval 
prolongation and the risk of torsades de pointes: 
essentials for clinicians. Curr Med Res Opin. 
2013;29: 1719-1726.

References:

1.

2.

3.

5.

11.

12.

13.

14.

4.

6.

7.

8.

9.

10.

15.

16.

QT prolongaTion wiTh EsciTalopram 53



Jasiak NM, Bostwick JR. Risk of QT/QTc prolon-
gation among newer non-SSRI antidepressants. 
Ann Pharmacother. 2014;48:1620-1628.
Fossa A, Wisialowski T, Magnano A, Wolfgang E, 
Winslow R., Gorczyca W., et al. (2005) Dynamic 
beat-to-beat modeling of the QT-RR interval 
relationship: analysis of QT prolongation during 
alterations of autonomic state versus human 
ether a-go-go-related gene inhibition. J Phar-
macolExpTher 312: 1–11 
Couderc J, Xiaojuan X, Zareba W, Moss A. (2005) 
Assessment of the stability of the individual-
based correction of QT interval for heart rate. 
Ann NoninvasiveElectrocardiol 10: 25–34 
Bloomfield D, Kost J, Ghosh K, Hreniuk D, Hickey 
L, Guitierrez M, et al. (2008)The effect of moxi-

floxacin on QTc and implications for the design 
of thorough QT studies. ClinPharmacolTher 84: 
475–480 
FDA. (2005) International Conference on 
Harmonisation; guidance on E14 Clinical 
Evaluation of QT/QTc Interval Prolongation 
and Proarrhythmic Potential for Non- Antiar-
rhythmic Drugs; availability. Notice. Fed Regist 
70: 61134–61135 
Ficker E, Kuryshev Y, Dennis A, Obejero-Paz C, 
Wang L, Hawryluk P, et al. (2004)Mechanisms 
of arsenic-induced prolongation of cardiac re-
polarization. Mol Pharmacol66: 33–44 
Funk KA, Bostwick JR. A comparison of the 
risk of QT prolongation among SSRIs. Ann 
Pharmacother.2013;47:1330-1341.

17.

18.

19.

20.

21.

22.

23.

QT prolongaTion wiTh EsciTalopram 54


