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ABSTRACT

Apart from providing knowledge on the benefi cial eff ects 

of drugs, practical psychopharmacotherapy also includes 

drug profi les of adverse eff ects, especially when medical co-

morbidity is present. Th e mechanism of action of many psy-

chotropic drugs, mainly antipsychotics and antidepressants, 

is associated with prolongation of the QT interval and the 

occurrence of arrhythmias, specifi cally Torsade de pointes 

(TdP), which can be lethal. Th e aim of this pilot study was to 

confi rm the prevalence of prolonged QTc interval in a sample 

of psychiatric patients taking psychopharmacs. 

Th e present study included 41 patients who were already 

on psychopharmacs. Th e average value of the QTc interval in 

the observed sample was 413.8±23.3 ms. Th e most frequent 

psychopharmacotherapy was the combination of typical and 

atypical antipsychotics (24.4%), followed by monotherapy 

with antipsychotics (22%) and combined antidepressant and 

atypical antipsychotic therapy (22%). Th e average value of the 

QTc interval for male patients was 412.1±25.2 ms, whereas for 

female patients, it was 416.6±20.4 ms. No difference between 

sexes was confirmed (p=0.555). Th e correlation between the 

QTc interval and age of patients was positive but not statis-

tically signifi cant (p=0.072). Th e highest average (419.3±31.6 

ms) and highest maximum (479 ms) values of the QTc inter-

val were noted for patients undergoing combined therapy of 

antidepressants and atypical antipsychotics. Prolonged values 

of the QTc interval were observed for seven males and one fe-

male, and no patients exhibited pathological values.

Th is study confi rmed previous research that found that pro-

longation of the QTc interval exists in patients in sample groups 

who take psychopharm acs, but not up to critical values. 

Keywords: psychopharmacs, antidepressants, antipsy-

chotics, prolonged QTc interval, Torsade de pointes
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SAŽETAK

Racionalna psihofarmakoterapija podrazumeva osim 

dobrog poznavanja blagotvornih efekata lekova i njihov  

profi l neželjenih dejstava, posebno kada postoji somatski 

komorbiditet. Mnogi psihotropni lekovi, prvenstveno an-

tipsihotici i antidepresivi, povezani su sa produženjem QT 

intervala i nastankom aritmija tipa Torsade de pointes 

(TdP), što se može završiti letalno. Cilj ove pilot studije bio 

je da, kod posmatrane grupe psihijatrijskih pacijenata koji 

uzimaju psihofarmake, utvrdimo zastupljenost produženog 

QTc inervala. 

 U ispitivanje je uključen 41 bolesnik, koji već koriste 

psihofarmake u terapiji. Naše istraživanje je pokazalo da 

je prosečna vrednost QTc intervala u posmatranom uzorku 

iznosila 413,8±23,3 ms. Najčešće je primenjivana kombina-

cija tipičnog i atipičnog antipsihotika (24,4%), sledi mono-

terapija antipsihotikom i kombinovana terapija antidepre-

siv-atipični antipsihotik sa po 22%. Prosečna vrednost QTc 

intervala kod muškaraca iznosila je 412,1±25,2 ms a kod 

žena 416,6±20,4ms i nije utvrđena razlika između polova 

(p=0,555). Korelacija QTc intervala i starosti pacijenata bila 

je pozitivna ali nije statistički značajna (p=0,072). Najviše 

prosečne (419,3±31,6ms) kao i maksimalne (479ms) vredno-

sti QTc intervala uočene su kod pacijenata na kombinovanoj 

terapiji antidepresiv i atipični antipsihotik. Produžene vred-

nosti QTc intervala registrovane su kod sedam bolesnika i 

kod jedne bolesnice dok patoloških vrednosti u posmatra-

nom uzorku nije bilo. 

Ova studija potvrdila je prethodna saznanja da prolon-

gacija QTc intervala postoji kod pacijenata u našem uzorku 

koji uzimaju psihofarmake, ali ne i do kritičnih  vrednosti.

Ključne reči: psihofarmaci, antidepresivi, antipsihotici, 

produžen QTc interval, Torsade de pointes
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INTRODUCTION

The complexity of mental disorders is apparent not 

only in their primary symptoms but also in the adverse ef-

fects of available pharmacotherapies. Oftentimes, the ad-

verse symptoms are not noticed in a timely manner due to 

the patients’ altered psychological functioning, negligence 

of their own health and ascribing iatrogenic symptoms to a 

disease itself (1-3). Although new psychopharmacs gener-

ally have fewer adverse effects, we are still not satisfied with 

the level of efficacy and safety (4). Furthermore, psychiatric 

patients are likely to abuse psychoactive substances and ex-

perience drug overdose, which makes the clinical picture 

more complex and significantly changes the bioavailability 

of psychotropic drugs (5, 6). Given the above complica-

tions, psychopharmacs are a cause of many adverse events 

and have the potential for interactions with drugs of other 

categories (4).

Although rare, iatrogenic cardiovascular disorders are 

amongst the most serious adverse events and mainly in-

clude heart rhythm disorders and sudden cardiac death (7, 

8). Many psychopharmacs, especially antipsychotics and 

antidepressants, are associated with prolongation of the 

QT interval and the occurrence of arrhythmia, specifically 

the type Torsade de pointes (TdP), which can be lethal (9, 

10). The QT interval on an electrocardiogram represents 

the time interval from the beginning of the Q wave to the 

end of the T wave, i.e., it corresponds to the start of activa-

tion (depolarization) and the end of recovery (repolariza-

tion) of the ventricles. Its physiological values are variable 

due to the influence of heart rate, age and sex, thus, as a 

more precise electrophysiological value, the corrected val-

ue QTc interval is used (11). Normal values of QTc inter-

val for males reach up to 430 ms, borderline values range 

from 431 ms to 450 ms, and pathological values are >450 

ms; whereas for females, normal values reach up to 450 ms, 

borderline values range from 451 ms to 470 mg and patho-

logical values are >470 ms (12). Prolongation of the QTc 

value above 500 ms for both sexes is not always accompa-

nied by arrhythmia, but it significantly increases the risk of 

TdP occurrence, in other words, sudden cardiac death (13).  

The potential for prolongation of the QT interval by 

psychopharmacs was first noticed with phenothiazines, 

mostly with thioridazine (approximately 36 ms), and there-

fore, it was generally withdrawn from the market. How-

ever, thioridazine is still administered in some countries 

under specific circumstances (14). Subsequently, numer-

ous studies confirmed that many other antipsychotics can 

variably prolong the QT interval, such as pimozide, chlor-

promazine, haloperidol and droperidol; however, more re-

cent drugs, such as sertindole, quetiapine, ziprasidone, ris-

peridone, etc., can also prolong the QT interval (15, 16). In 

addition, the same effect was noticed with methadone (17), 

lithium and different antidepressants, including tri- and 

tetra-cyclic antidepressants and SSRI/SNRI [(es)citalo-

pram, fluoxetine, venlafaxine, etc.] (16). Additional factors 

that can increase the risk of prolonged QT interval include 

inborn prolongation of the QT interval, comorbid cardiac 

and other medical diseases, anorexia, electrolyte imbal-

ance, simultaneous intake of other drugs that prolong QT 

interval or interact with psychopharmacs, age older than 

65 years, female sex and positive familial anamnesis of sud-

den cardiac death (18, 19). For this reason, testing is re-

quired on the pro-arrhythmogenic potential of drugs, i.e., 

their the influence on QT/QTc interval, during pre-clinical 

and clinical trials of these drugs (20, 21).

The aim of this pilot study was to confirm the preva-

lence of prolonged QTc interval in a group of psychiatric 

patients who take psychopharmacs.

PATIENTS AND METHODOLOGY 

This cross-sectional study used data from 41 hospital-

ized patients in the psychiatric ward of the General Hospi-

tal in Sabac after obtaining informed consent. The sample 

involved patients of both sexes, aged 24 to 80 years old, 

who were already taking psychopharmacs. The patients 

were stratified into five groups depending on whether they 

took antidepressant monotherapy, atypical/typical anti-

psychotic therapy, combined therapy with antidepressant/

antipsychotic or substitutional methadone therapy in the 

last seven days. The observed groups underwent addition-

al therapy of benzodiazepine and/or psychostabilizers. All 

the patients underwent a standard 12-lead electrocardio-

gram (ECG). Only ECGs of technical quality that did not 

register disorders of conduction of the His bundle (block/

chemiblock), ST segments or T waves were considered. 

The exclusion criteria for this study were patients who 

took neuropsychiatric drugs, which, according to the rel-

evant references, can extend the QTc interval (22, 23). The 

basic psychiatric diagnoses of the participants were given 

in accordance with the International Classification of Dis-

ease – 10th revision (ICD-10).

 The length of the QT interval depends on the patient’s 

sex and heart rate. The value of the QTc interval is ex-

pressed in milliseconds (ms) and the obtained results, ac-

cording to the valid international criteria (12), were classi-

fied into six intervals: normal values for men up to 430 ms, 

normal values for women up to 450 ms, borderline values 

for men up to 431-450 ms, borderline values for women up 

to 451-470 ms, pathological values for men >450 ms and 

pathological values for women >470 ms. For all patients, 

the corrected QT interval (QTc) was calculated according 

to Bazett’s formula, in which the value of the QT interval 

(QT) is divided by the square root of the length between 

two consecutive R waves (QTc=QT/√RR). In order to de-

termine the end of the T wave in unclear ECGs, the QT 

interval was calculated using the tangent method in cycles 

where the T wave was best defined.  

The results are presented as arithmetic means +/- stan-

dard deviations or as a number (percentage). The t-test and 

ANOVA were used to test the significance of the differenc-

es in numerical observations, whereas the Chi square test 
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was used to examine the significance of differences among 

groups concerning nominal observations. Pearson correla-

tion analysis was used to examine the correlation between 

two numerical variables. All the results were processed us-

ing SPSS 20.0 (IBM corporation) software package. 

RESULTS

The observed group included 41 patients, consisting 

of 25 males (61%) and 16 (39%) females, with an average 

age of 51.3±14.4 years. The average age of male patients 

was 50.2 years, whereas the average age of female pa-

tients was 53.2 years; there was no statically significant 

difference in age between sexes (p=0.509). The average 

value of the QTc interval in the observed sample was 

413.8±23.3 ms with a range of 360 ms to 479 ms. The 

most common diagnoses were various schizophrenic 

disorders in 48.7% of patients [i.e., schizophrenia (F20) 

36.6%, schizoaffective disorder (F25) 7.3%, brief psy-

chotic disorder (F23) 2.4% and unspecified psychosis 

(F29) 2.4%]. Other diagnoses were affective disorders 

in 36.6% of patients [i.e., recurrent depressive disorder 

(F33) 24.4%, single episode of depressive disorder (F32) 

9.6%, and bipolar affective disorder (F31) 2.4%], chronic 

psychoorganic syndrome (F06) in 9.8% of patients, and 

dementia (F03) and opioid-related disorders (F11) in 

2.4% of patients. Regarding pharmacotherapy, most pa-

tients were taking a combination of typical and atypical 

antipsychotics (24.4.%), followed by monotherapy of an-

tipsychotic (22%), combined therapy of antidepressant 

– atypical antipsychotic (22%), monotherapy of antide-

pressant (17.1%), typical antipsychotic (12.2%) and sub-

stitutional methadone therapy (2.4%). 

In Table 1, the values of the QTc interval by patient sex 

are presented. The average value for males is 412.1±25.2 

ms, whereas for females the average value is 416.6±20.4 

ms. There was no statistically significant difference in QTc 

interval between sexes (t=0.596; p=0.555).

The correlation between QTc interval and age was 

weak to moderately positive but not statistically significant 

(r=0.284; p=0.072) (Graphic 1). The highest independent 

value of 479 ms for the QTc interval was recorded in a 

46-year-old female patient.

The relationship between pharmacotherapy and the 

values of the QTc intervals were analysed. The average 

QTc values by medications are shown in Table 2. The 

highest average QTc interval (419.3±31.6 ms) and the over-

all maximal value (479 ms) were noted in the group of pa-

tients undergoing combined therapy of an antidepressant 

and an atypical antipsychotic. When excluding the one pa-

tient taking methadone therapy, there was no statistically 

significant difference between the duration of the QTc 

interval by administered therapy, regardless of whether it 

was monotherapy or a combination of psychopharmacs 

(F=0.522; p=0.720).

 Table 1 Th e comparison of the QTc interval by sex of patients taking psychopharmacs

Sex
Arithmetic mean 

QTc
SD Median Minimum Maximum

Male 412.1 25.2 413.0 360 462

Female 416.6 20.4 408.5 389 479

G raphic 1 Th e correlation between QTc interval and age 

of the patients taking psychopharmacs
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Box-plot Diagram 1 shows the distribution of the QTc 

interval depending on the type of psychopharmacotherapy. 

The measured values of the QTc interval were, in ac-

cordance with the valid international criteria (12), classi-

fied in six intervals: normal values for men up to 430 ms, 

normal values for women up to 450 ms, borderline values 

for men 431-450 ms, borderline values for women 451-470 

ms, pathological values for men >450 ms and pathological 

values for women>470 ms. Prolonged values were noted 

for 7 male patients and one female patient, but there were 

no patients with pathological values. There was no statisti-

cally significant difference in QTc interval categories be-

tween sexes (p=0.120) (Table 3).

In addition, the correlation between the abovemen-

tioned QTc categories and administered psychotropic 

drugs was analysed. According to the statistical param-

eters, the sample was too small for such a large number 

of categories. When one patient undergoing methadone 

therapy was excluded, it was confirmed that there was no 

statistically significant difference between the observed 

QTc categories and the administered psychotropic drugs 

(p=0.310). The exact test was used for this analysis. On an 

individual basis, in one 46-year-old female patient who was 

administered clomipramine 150 mg in combination with 

atypical antipsychotic quetiapine 600 mg per day, the QTc 

interval was 479 ms. For the seven male patients with QT 

prolongation, a maximum QTc interval of 462 ms was re-

corded, and all of them were administered different drug 

categories. Four of these patients took combined therapy 

chlorpromazine in dosages from 50 to 150 mg. The rela-

tionship between pharmacotherapy and QTc interval val-

ues is shown in Table 4. 

Table 2 Th e comparison of the values of the QTc interval according to pharmacotherapeutic group

Th 
Arithmetic mean

QTc
SD Median Minimum Maximum

Antidepressant 405.0 20.1 401.0 380 433

Typical antipsychotic 406.6 21.2 404.0 387 441

Atypical antipsychotic 416.0 10.3 413.0 407 435

Antidepressant + atypical antipsychotic 419.3 31.6 420.0 360 479

Typical antipsychotic +atypical 
antipsychotic 

417.0 28.7 414.0 372 462

Methadone 411.0 . 411.0 411 411

D iagram 1 Th e distribution of values of the QTc interval accord-

ing to pharmacotherapeutic group

Table 3 QTc interval categories by sex of the patients

taking psychopharmacs

Values QTc

Sex Normal Higher Total

Male N 18 7 25

% 72.00% 28.00% 100.00%

Female N 15 1 16

% 93.80% 6.30% 100.00%
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Diagram 2 shows that the prolonged value of the 

QTc interval was mostly present in patients taking com-

bined therapy of typical and atypical antipsychotics, fol-

lowed by combined therapy of antidepressant and atypi-

cal antipsychotic. However, QTc prolongation was less 

prominent in monotherapy using an antidepressant and 

an atypical antipsychotic.  

DISCUSSION

In this pilot study, participants of both sexes were in-

cluded equally. In addition, the geriatric population with 

mental problems was also present, since, in our society, 

they are often hospitalized at psychiatric wards, at least at 

the secondary level. The most common were patients who 

suffer from disorders of the schizophrenia spectrum (F20-

F29), followed by affective disorders (F31-F33), chronic 

Table 4 Th e comparison QTc interval categories according to the pharmacotherapeutic groups

QTc categories

Th Normal Higher Total

Antidepressant
N 6 1 7

% 85.70% 14.30% 100.00%

Atypical
antipsychotics 

N 4 1 5

% 80.00% 20.00% 100.00%

Atypical
antipsychotics  

N 9 0 9

% 100.00% 0.00% 100.00%

Antidepressant+atypical anti-
psychotic 

N 7 2 9

% 77.80% 22.20% 100.00%

Typical antipsychotic +atypical 
antipsychotic 

N 6 4 10

% 60.00% 40.00% 100.00%

Methadone
N 1 0 1

% 100.00% 0.00% 100.00%

D iagram 2 QTc intervals according to phar-

macotherapeutic groups
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psychoorganic syndrome (F06) and dementia (F03), which 

required hospital treatment due to the complexity of the 

clinical picture. 

Our patients did not show prolongation of QTc inter-

val above the critical value of 500 ms, which, according to 

all current recommendations, would be a reason to change 

pharmacotherapy (10). Nevertheless, there is no data on 

the values of the QTc interval in psychiatric patients before 

psychopharmacs were introduced. Therefore, it was not 

possible to calculate whether and to what extent there was 

prolongation of QTc interval, especially more than 60 ms, 

in comparison to a baseline value. Although there were no 

statistically significant differences, the average value of the 

QTc interval for male patients was lower than the average 

values for female patients (412.1±25.23 ms vs. 416.6±20.4 

ms), which is in accordance with previous research. The 

shorter QTc for male patients compared to female patients 

can be explained by a quicker start of repolarization in 

male patients. This gender-specific difference decreases 

with age and is probably caused by the effects of testoster-

one on calcium current (25). Contrary to the abovemen-

tioned findings, in our sample, prolongation of the QTc 

interval was noted for seven male patients and one female 

patient. Comparing the age and the QTc values, a weak to 

average correlation between QTc interval and age of the 

patients was confirmed. Although a significant difference 

was not noted for ventricular repolarization by pharma-

cotherapeutic group, the highest value of QTc interval 

(419.3±31.6 ms) was observed in patients who were taking 

a combination of antidepressants and atypical antipsychot-

ics; slightly lower values of QTc intervals were observed 

for patients who were on monotherapy of an antidepres-

sant or an antipsychotic. These results are equal to other 

published research (26), though many authors confirm a 

significantly higher risk of prolongation of QTc interval 

with psychopharmacs polytherapy (27). Although a statis-

tically significant difference was not confirmed, an analy-

sis of the relationship between administered monotherapy 

or combination of drugs and QTc categories led to almost 

identical results. In the 40% of patients taking a combina-

tion of typical and atypical antipsychotics, prolongation 

of the QTc interval was confirmed, as well as in the 22.2% 

of patients on a combination of an antidepressant and an 

atypical antipsychotic. This finding can be explained by 

the additive effect of these drugs on ventricular repolariza-

tion. To emphasize, the combinations of drugs with high 

potential for prolongation of QTc values should be avoided 

when possible, especially in patients with other known risk 

factors (18,19). Relevant research shows that the greatest 

negative effect is observed with phenothiazines (thiorida-

zine 36 ms, pimozide 19 ms), followed by sertindole 30 ms, 

ziprasidone 15.9 ms, haloperidol 7.1 ms, quetiapine 5.7 ms 

and risperidone 3.6 ms (28,29). With regard to clozapine, 

the results of this study are conflicting, but its cardiotoxic 

potential is unquestionable (30). Among antidepressants, 

mainly the adverse effects of tricyclic and tetracyclic were 

recorded (clomipramine, maprotiline, nortriptyline, ami-

triptyline), as well as the dosage-additive potential of cital-

opram (18.5 ms in dosages of 60 mg/day) and escitalopram 

(10.7 ms in dosages of 30 mg/day) (31). The study also sug-

gests clinically significant effect of recent drugs, such as 

venlafaxine, especially in dosages more than 300 mg per 

day, and bupropion. Furthermore, research thus far has 

also confirmed the adverse influence of methadone substi-

tutional therapy on QTc values (32).

STUDY LIMITATIONS

The main drawback of the study was that the number 

of patients in the present study was rather small compared 

to the data from the available literature. Other limitations 

include the lack of more precise exclusion criteria accord-

ing to cardiology and general practice guidelines, labora-

tory analyses and baseline values of the QTc interval be-

fore administration of psychopharmacs. With more strict 

exclusion criteria, it would be possible to avoid potential 

influence of other factors on repolarization of ventricles, 

not only those accounted for by physical examination in 

psychiatric practice, anamnesis of somatic diseases and pa-

tients not taking neuropsychiatric drugs. In addition, there 

are also deviations of basic values during drug administra-

tion. The question of a valid determination of QTc interval 

can be raised concerning this and concerning broader re-

search that has been carried out so far. Namely, the inter-

national research carried out by Viskin and associates (33) 

showed that most medical doctors (25%), including many 

cardiologists, cannot precisely calculate QTc and cannot 

accurately identify prolonged QT. In addition, agitation of 

patients can influence electrolyte balance, i.e., cause hy-

pokalemia, which would additionally change ventricular 

repolarization (34). Circadian changes and even consump-

tion of certain foods, beverages and supplements can also 

influence values of QTc (35,36). Additionally, the complex-

ity of the problem is caused by various recommendations 

concerning the time of recording the ECG, where most ex-

perts recommend recordings 12 hours after drug adminis-

tration or 30 to 60 minutes after its peak blood concentra-

tion is achieved (37,38). 

CONCLUSION

Prolongation of the QTc interval caused by psycho-

pharmacs, mainly antipsychotics and antidepressants, is a 

relatively rare but severe event that can be lethal. Since ad-

ministration of psychotropic drugs in daily practice is in-

evitable, an integrative approach to patients is necessary to 

avoid this kind of adverse event and to react effectively in 

such cases This strategy means knowing the mechanisms 

of action of a drug and methods of individual assessment 

of all the mentioned risks and, if necessary, the ability to 

interpret electrolytes and ECGs. The balance among the 

risks and positive effects of psychopharmacs is a great 
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challenge, especially in our society where a psychiatrist is 

very often “a general practitioner” who also takes care of 

the general health of his/her patients. 

Taking into consideration all the abovementioned limi-

tations, this study showed that prolongation of the QTc 

interval exists in patients in our society who take psycho-

pharmacs, but it does not lead to critical, i.e., torsadogenic, 

values. 

To decrease the incidence of psychotropic-related QT 

prolongation, it is necessary to conduct further and broad-

er clinical and pre-clinical research.
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