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ABSTRACT 
 

Background: Prolonged QT interval is one the side effects of atypical antipsychotic medications the aim of this study is assessment of 
changes in QT interval induced by atypical antipsychotic medications used by patients hospitalized in the psychiatric ward of golestan 
hospital in 2016. methods: this Retrospective cohort study was conducted on patients admitted to the psychiatric ward of Ahvaz 
Golestan Hospital in 2016 for 14 months. 105 patients were divided into three 35-member groups receiving Olanzapine, respiridone, 
and quetiapine. The patients were subjected to ECG assessment at the time of admission and one month after the onset of the 
treatment. The Qt Prolongation was measured based on Qt interval and the existing relevant criteria. Finally, the Data were analyzed 
using SPSS software version 22. Results: patients' age was 26.74 ±3.56 in the olanzapine group, 27.43 ±4.62 for the Resperidone 
group and 26.4 and 1.5 for the Quetiapine group, which was not statistically significant (p-value: 0.434). The mean of the medications 
dosages administered to the patients during the first month of treatment were 25.55 ±0.94 for the Olanzapine group, 5.28±0.23 for 
the Resperidone group and 396.57 ±78.78 for the Quetiapine group respectively. The mean of QT interval variations were 448.80 
and 6.82 In the Olanzapine group, 452.77 and 18.36, In the Resperidone group, and 447.31 and 10.86 in the Quetiapine group 
respectively which showed statistically significant differences between the groups (p <0.001). Conclusion: compared with the 
Olanzapine and quetiapine, Resperidone proved have a more significant impact on QT interval variations. 
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Introduction   

Today Antipsychotic medications are not only used for 

treatment of psychosis and schizophrenia, but are being 

increasingly used for treatment of non-psychotic patients. The 

second generation of these medications is widely used in clinics 

and is the world's most common choice among patients' 

treatment regimens. Considering the increased use of these 

medications and their undeniable side effects, many researchers 

have focused their studies on the side effects of these 

medications. the studies on the most frequently used second 

generation of these medications show that extrapyramidal side 

effects usually appear after taking Resperidone, hyperglycemia 

and dyslipidemia usually appear after taking Olanzapine and 

Clozapine, hyperprolactinemia usually occurs after taking 

Sertindole and Zipracidone, prolonged QT interval usually 

appears after taking Amisulpride and Resperidone and finally 

weight gain usually appears after taking Olanzapine and 

Clozapne. Prolonged QT interval is caused by all atypical 

medications, but except for Ziprasidone and Sertiandole, which 

can significantly prolong the QT interval, other medications can 

lead to minor complications of this kind if the patient doesn’t 
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have any risk factors and doesn’t suffer from any underlying 

heart condition [1]. Cardiovascular complications are among the 

important complications caused by such medications. The 

factors that usually lead to such complications include glucose 

metabolism disorders and lipid changes [2, 3]. Qt prolongation is 

one of the important complications associated with 

cardiovascular side effects. Qt prolongation leads to the active 

phase (premature contraction) in the final phase of cardiac 

depolarization, increasesing the risk of ventricular arrhythmias 

and fatal ventricular fibrillation [4]. The risk of qt prolongation is 

higher in women and elderly people with high systolic blood 

pressure [5]. Cardiovascular complications however, are not 

commonly seen in children and adolescents, and they seem to 

be immune to such complications [6, 7]. QT prolongation that is 

diagnosed by Electrocardiogram (ECG) is usually known as 

torsade de points which can lead to ventricular fibrillation [8] 

torsade de pointes is of great importance because this abnormal 

heart rhythm can lead to sudden death and exhibit that 

characteristics of Polymorphic Ventricular Tachycardia in ECG 
[9]. The risk factors that can be used to development of Qtc 

prolongation to Tdp include: 1-Bradycardia, 2- congenital Qtc 

syndrome, 3-female gender, 4-old age, 5- Renal problems. 

Studies however, show that an overdose of these medications 

can’t have a significant contribution to cardiac toxicity, 

resulting in Tdp and sudden death [1, 5] studies also show that 

cardiac toxicity and cardiac death are most commonly seen in 

schizophrenic patients [10], according to other studies. These 

medications can prolong Qt intervals and potentially increase 

the mortality rate of patients [8, 9]. Hock Heng et al. (2008) 

conducted a systematic study on atypical medication-induced 

cardiac complications in 200 patients receiving these 

medications, the findings showed that only three patients 

suffered from ventricular tachycardia and three others died of 

cardiac complications. Studies show that overdose on such 

medications could not significantly contribute to cardiac 

toxicity resulting in Tdp and sudden death [1] considering the 

importance of QT prolongation, and the lack of research in this 

field in Iran, in the present study attempts are made to assess 

the QT interval changes induced by atypical antipsychotic 

medications in patients hospitalized in the psychiatric ward of 

golestan hospital in 2016. 

Material and Methods 

After obtaining the permission and approval of the Ethics 

Committee of Ahwaz University of Medical Sciences, a 

retrospective cohort study was conducted on patients admitted 

to the psychiatric ward of Ahvaz Golestan Hospital in 2016 for 

14 months. The inclusion criteria included age of 18 -65 years, 

lack of cardiovascular disease approved by a cardiologist, 

psychotic problems such as schizophrenia, Bipolar psychosis, 

schizophrenia , Delusional disorders, acute psychosis, and NOS 

psychosis disorder approved by a psychiatrist, as well as non-use 

of atypical antipsychotics for 2 weeks before the treatment. 

Also, the exclusion criteria included: history of seizure, active 

suicidal ideations, abnormal ECG at the beginning of 

examination, pregnancy, severe medical condition (blood 

pressure and diabetes), allergic reaction to antipsychotics, and 

use of medications that cause Qt prolongation (e.g.  

Antiarrhythmia: Quinidine, Procainamide, Disopyramide, 

Ajmaline. Calcium channel blockers: Prenylamine, Bepridil, 

Terodiline, and Psychiatric medications: Thioridazine, 

Chlorpromazine, Haloperidol, Droperidol, Amitriptyline, 

Nortriptyline. Antihistamines and anti-malaria medications: 

Erythromycin, Clarithromycin, Ketoconazole, Pentamidine, 

Quinine, Chloroquine, Halofantrine.  Antagonists and serotonin 

agonists: Ketanserin, Cisapride as well as specific diseases 

during lactation). Thus, 105 patients were divided into three 

35-member groups receiving Olanzapine, respiridone, and 

quetiapine. The patients were subjected to ECG assessment at 

the time of admission and one month after the onset of the 

treatment. The Qt Prolongation was measured based on Qt 

interval and the existing relevant criteria. Finally, the Data were 

analyzed using SPSS software version 22. 

Results 

In the Olanzapine group, 19 members (54.3%) were male and 

16 (45.7%) were female. In the Resperidone group, 16 

members (45.7%) were male and 19 members (54.3%) were 

female, and in the Quetiapine group 16 members (45.7%) were 

male and 19 memebrs (54.7%) were female. There was no 

significant difference between the two groups in terms of the 

number of male and female patients (p value: 0.710). 

The mean of the medications dosages administered to the 

patients during the first month of treatment were 25.55 ±0.94 

for the Olanzapine group, 5.28±0.23 for the Resperidone 

group and 396.57 ±78.78 for the Quetiapine group 

respectively.   

The mean of the patients' age was 26.74 ±3.56 in the 

olanzapine group, 27.43 ±4.62 for the Resperidone group and 

26.4 and 1.5 for the Quetiapine group, which was not 

statistically significant (p-value: 0.434 ). 

The mean and standard deviation of the QT interval in the ECG 

of the patients before the onset of drug therapy was 440.2 and 

7.29 in the olanzapine group, 440.57 and 4.84 in the 

Resperidone group and  440.46 and 5.45, in the Quetiapine 

group, which proved to be statistically significant (P value: 

0.805). 

Univariate analysis of QT interval variations 

The mean of QT interval variations were 448.80 and 6.82 In 

the Olanzapine group, 452.77 and 18.36, In the Resperidone 

group, and 447.31 and 10.86 in the Quetiapine group 

respectively which showed statistically significant differences 

between the groups  (p <0.001).  QT interval variation and 

prolongation in the Resperidone group turned out to be 

significantly higher than that in the Quetiapine and Olanzapine 

groups (p-value: * 0.005, ** <0.001). 
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Multivariate analysis of QT interval 

variations 

After taking other variables under control, gender turned out to 

have no statistically significant effect on QT interval variations 

(p-value: 0.247).  age also turned out to have no statistically 

significant effect on QT interval variations (p-value: 0.528) 

.after controlling other variables, the comparison of olanzapine 

and respridone groups in terms of QT interval variations 

showed statistically significant difference between the two 

groups (p-value: 0.01). Comparison of QT interval variations in 

the Respridone and Quetiapine groups, however, showed no 

significantly different between the two groups (p-value = 

0.067). The Comparison of QT interval variations in the 

Quetiapine and Olanzapine groups showed no significant 

difference between the two groups either (p-value = 0 .488). 

Discussion and Conclusion 

Univariate analysis of QT interval variations obtained from the 

three groups (i.e. the users of Resperidone, Quetiapine and 

Olanzapine) showed significant differences between the three 

groups. In this comparison, QT interval variation and 

prolongation in the Resperidone group were significantly higher 

than those in the Quetiapine and Olanzapine treatment groups 

(p <0.001). Also, the multivariate analysis of QT interval 

variations, with variables affecting QT variations being under 

control, showed statistically significant differences between the 

olanzapine and Respridone treatment groups (p-value: 0.01). 

No significant difference was observed between the Respridone 

and Quetiapine groups in this regard, the difference between 

the two groups, however, turned out to be marginal (p-value = 

0.067). The Quetiapine and Olanzapine treatment groups 

didn’t show any significant difference in this regard (p-value = 

0.448). 

In addition, with other variables being under control, gender 

turned out to have no significant effect on QT interval 

variations (p-value: 0.247), the effect of age on QT interval 

variations also turned out to be statistically insignificant (p-

value: 0.528).  

Comparison of results with other studies and potential 

mechanisms. 

Generally, antipsychotics are divided into typical and atypical 

groups. The Typical medications are Dopamine D2 Receptor 

Antagonists, while atypical medications are serotonin-dopamine 

antagonists [11]. It is also necessary to classify typical 

antipsychotics in terms of potency. Medications such as 

Chlorpromazine  are classified as low-potency medications 

while haloperidol and TFP are classified as high-potency 

medications. Among antipsychotics, low-potency typical 

medications mostly lead to "Torsade de pointes." [12] The 

findings of a number of challenging studies on the effects of 

typical and atypical medications on Torsade de pointes and 

sudden cardiac arrest have already been published. Liperoti et 

al. figured out that Use of conventional antipsychotics was 

associated with a nearly 2-fold increase in risk of hospitalization 

for ventricular arrhythmias or cardiac arrest, while there was no 

increased risk associated with the use of atypical antipsychotics 
[13]. Contrary to this finding, a study on two types of 

antipsychotics showed that the use of risperidone, as compared 

to haloperidol, was associated with a greater risk of arrhythmias 

and sudden death due to cardiac disorders [14]. The difference 

between these studies confirms the need for conduction of the 

present study. On the other hand, HeneSSy et al. conducted a 

Study on schizophrenia patients and found that cardiac 

arrhythmias were higher in these patients, as compared to the 

control group, but this study could not determine whether the 

arrhythmias is caused by the disease itself or is actually induced 

by the treatment medication. These findings were consistent 

with the study of Ray et al. Suggesting a higher incidences of 

cardiac arrests among the consumers of antipsychotics [15]. In 

fact, the reason for increased prevalence and frequent use of 

atypical medications could be associated with their previous side 

effects. The frequent and serious incidence of motor disorders 

in patients taking typical medications led to limited use of such 

medications by these patients [16]. Since the atypical 

antipsychotics exhibited less complications, these medications 

were considered as a safe alternative treatment, and were 

widely used instead of previous medications. The use of these 

medications was increased by about two-fold over the four 

years since they were introduced into the market. Although 

typical anticoagulants turned out to be associated with 

arrhythmias and cardiac arrest due to QT prolongation [17]. It 

was still believed that the atypical medications are better choice 

in this regard [18]. However, the limited published information 

has already indicated that this class of medications share similar 

electrophysiological effects with typical medications [19]. 

Numerous case report studies have already indicated the 

incidence of this arrhythmia in some atypical medication users 
[20, 21] Lin et al. found that age and female sex, from among the 

effective factors, have a significant relationship with 

antipsychotic-induced QT interval prolongation [22]. While, in 

our study, no significant relationship was observed between age 

and sex and QT interval variation. In an attempt to justify the 

differences between the findings, we can argue that the QT 

interval variations are mainly associated with a specific class of 

anti- Psychotics and could be dosage-dependent and occur at 

high treatment doses. These findings are not consistent with 

previous findings and the lower dosage of the medications 

administered in our study could serve as the most likely 

justification for this difference. In the study conducted by 

Pandurangi et al. The mean QT interval was higher in the 

patients taking olanzapine, speridone and haloperidol 

medications, but this didn’t hold true for other Antipsychotic 

medications [23]. However, no significant difference was 

observed between these medications in terms of QT interval, 

while lack of a significant difference between these medications, 

especially between atypical ones, such as olanzapine and 

risperidone was quite unexpected. In our study, the number of 

male patients was approximately the same as female patients, 

while the number of female patients was higher in the above 
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study. This difference between the two studies could be 

attributed to the sampling and case selection methods. Harrigan 

et al. investigated the changes in the ECG of 160 patients with 

psychiatric disorders, in this study the mean QT interval 

increased, but did not reach 500 MS in any of the cases. The 

medications tested in this study included haloperidol, 

Thioridazine, ziprasidone, Quetiapine, olanzapine, and 

Risperidone [19]. This change in ECG is to a limited extent 

confirmed by our study. Also finaly its very importanat to 

mentation that the first step to developing psychiatric 

researches is to present limitations and low quality steps of 

study that we presented them several times [24-28] and even here 

in this article.  

The limitations of this study include small sample size, the 

limited number of atypical antipsychotic medications and the 

lack of patients follow up on different time intervals for the QT 

interval. Moreover, the present study was a retrospective study 

and for accurate observation of the medication’s effect on QT 

interval variations, it is better to conduct a prospective cohort 

study with a longer investigation term and with inclusion of 

older age patients with a longer history of medication use. 

Although we took advantage of the previous studies and their 

findings in our study, we are not sure, in some cases, whether 

these findings are accurately and reliably recorded in the 

literature. QT interval variation alone, can’t account for the 

risk factors associated with heart diseases, and it is necessary to 

take PR interval, heart beat arte and QRS interval into account 

as well. 

Conclusion 

The results of the study on the QT interval variations in all 

three groups of Atypical Anti-psychotic users showed that none 

of the three atypical antipsychotics have led to a pathological 

QT interval prolongation associated with cardiac complications. 

But compared with the other two medications, Resperidone 

proved have a more significant impact on QT interval 

variations.  
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Table 1. Patient characterizations in three groups 
Variable Olanzapine Resperidone Quetiapine p-value 

Age (Mean SD) 26.74±3.56 27.43±4.62 26.4±1.5 0.434 

Gender 

Male 19(54.3%) 16(45.7%) 16(45.7%) 0.710 

Female 16(45.7%) 19(54.3%) 19(54.3%) 0.710 

QT interval 440.20±7.29 440.57±4.84 440.46±5.45 0.805 

 

Table 2. Single-variable analysis of differences between 

three groups 

Single-variable analysis d-QT interval p-value 

Olanzapine** 

Quetiapine* 

Respridone 

444.80±6.82 

447.31±10.86 

452.77±18.36 

<0.001 

( * →p-value: o.oo5       **→p-value :< 0.001) 

Table 3. Multivariate Analysis of Differences between 

three groups 

p-value Beta SE B 
Multivariate Analysis of 

Differences 

0.247 0.104 2.350 2.737 Sex(female to male) 

0.528 0.057 0.341 0.216 Age 

<0.001 0.443 0.191 0.995 QT1 

0.010 -0.258 2.756 -7.219 (O to R ) 

0.067 -0.183 2.765 -5.121 (Q to R) 

0.448 0.075 2.755 2.098 (Q to O) 

 

 

 

 

 

 


