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The effect of risperidone and electroconvulsive therapy on corrected QT interval in
electrocardiogram of psychiatric patients
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Abstract

BACKGROUND: Some types of antidepressants and antipsychotic medications have cardiovascular
side effects that can be life-threatening. Electroconvulsive therapy (ECT) is capable of generating
physiological stress and may lead to increased QT interval followed by arrhythmias. Risperidone
can also increase the risk of arrhythmia by increasing the corrected QT (QTc) interval. Since many
patients require co-administration of risperidone and ECT, this study aimed to investigate the
concurrent effect of ECT and risperidone administration on the QTc interval.

METHODS: For this cross-sectional study, 60 patients (18-65 years) admitted in 22 Bahman
Psychiatric Hospital (Qazvin, Iran) that were candidate for treatment with risperidone, ECT, or
both methods were concurrently divided into three groups. The groups included patients treated
with ECT, risperidone, and combination treatment (risperidone and ECT). At the beginning of
the study, electrocardiogram (ECG) was obtained for all patients and QT was performed
manually, and finally, QTc interval was measured two times for each group. Required
information was collected through medical records. Then, inferential statistics, analysis of
variance (ANOVA), was used to determine differences between different variables.

RESULTS: A significant increase in heart rate (HR) in the third group compared to first and
second groups was observed. None of the treatments had a significant effect on QTc interval, but
the QTc interval increased slightly in groups treated with the ECT alone and particularly, the
ECT plus risperidone in comparison to the baseline values.

CONCLUSION: Our study showed that risperidone, ECT, and their concomitant combination did not

affect the QTc interval. Therefore, risperidone and ECT are safe and their combination can also be a
good option for refractory patients undergoing ECG monitoring and cardiopulmonary devices.
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Introduction

There have been many reports of cardiovascular
morbidity and mortality in patients with mental
illness.! Antipsychotic medications have
cardiovascular side effects that lead to cardiac
arthythmias and even death of patients without a
history of heart disease.! Prolonged corrected QT
(QTc) interval due to heart disease or treatment
complications can increase the risk of cardiac
arrhythmias, leading to ventricular fibrillation (VF)
and sudden cardiac arrest.z*

In 2013, a study introduced antipsychotic
medications with cardiovascular complications
including ziprasidone, olanzapine, risperidone, and
quetiapine on the QTc interval.
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Combination therapy on QT interval of patients

These drugs were classified into three categories:
high risk, moderate risk, and low risk for increasing
QTCc interval and torsades de pointes (TdP).>

Risperidone, in the moderate risk group, is one
of the important, effective, and widely-used
medications in psychiatric patients, which in many
cases cannot be eliminated or even delayed due to
the patient's condition.>¢

Many patients receiving risperidone,
concurrently receive electroconvulsive therapy
(ECT). ECT is one of the most effective psychiatric
treatments. Nowadays, this procedure that is
carefully refined with anesthesia interventions is
considered safe and effective for patients with
major  depressive  disorder (MDD), mania,
schizophrenia, and other severe psychiatric
disorders. ECT may relieve severe depression
within a week, but its full benefits may require
several treatment sessions over several weeks.’
Complications of ECT are headache, confusion,
delirium, memory loss, tooth fracture, back pain,
muscle pain, nausea, and vomiting.® Mortality of
this method is 0.002% per session and in other
words, a mortality rate of 0.01 per patient.

The most common cause of death after ECT is
myocardial  infarction =~ (MI) and  cardiac
dysrhythmias, so that electrocardiogram (ECG)
changes are similar to myocardial ischemia.® In
addition, studies have shown that ECT is directly
associated ~ with increased QTc  dispersion
immediately after treatment.!0:11

Up to the present time, no study has surveyed
effect of two widely-used simultaneous treatments,
risperidone + ECT, on QTc interval. Therefore, the
researchers of this study decided to compare the
effect of both single and simultaneous
administration of risperidone and ECT on QTc
interval. The importance of this study is evident if it
finds synergistic effect of risperidone and ECT on
increase of QTc interval; a solution should be
searched for reducing the risk of this increase in
patients receiving these two treatments at the same
time. On the other hand, if this hypothesis is
rejected, we can more safely select combination
therapy for mental patients.

Materials and Methods

This cross-sectional study included patients who were
admitted in psychiatry ward of 22 Bahman Hospital of
Qazvin, Iran, from January 2018 to January 2019.
After obtaining the approval of the Ethics Committee
with code of IR.QUMSREC.1396.152 from the
Research Center of Qazvin University of Medical

Sciences, participants aged 18-65 years and candidate
for treatment with rispetidone, ECT, or both methods
concurrently were included. In addition, exclusion
criteria  were: 1) concurrent administration of
risperidone with drugs that affect the QTc interval
such as pimozide and chlorpromazine as well as
thioridazine and ziprasidone (drugs at tisk of
developing TdP), 2) the low levels of magnesium and
potassium in the studied patients were < 1.8 and
< 3.5 (meq/1), respectively, 3) patients with a history
of QTc interval above 500 milliseconds.

The sample size was calculated 60 when o« = 0.5
and the power of study assumed to be 0.8; patients
were selected randomly according to inclusion and
exclusion criteria.

The selected patients were divided into three
groups and were matched for sex and age. The first
group consisted of patients treated with ECT alone
during the hospitalization. The second group
consisted of patients treated with risperidone alone
during 2 weeks and the third group consisted of
patients  receiving combination treatment of
risperidone (for 2 weeks) and ECT. At the beginning
of the study, ECG was obtained for all patients and
QT was performed manually on all leads (avF, avR,
avlL, I, II, 111, V1-V6). QT numbers were measured
at three heart rates (HRs) and their averages were
recorded; then QT correction was performed using
Hodges formulae [(QT + 1.75 (HR-60)]. Finally,
QTc interval was measured two times for group
1 (immediately after the first ECT and 24 hours after
the last ECT), one time for group 2 (after at least
2 weeks of treatment with risperidone), and two
times for group 3 (immediately after the first ECT
and 24 hours after the last ECT). The normal QTc
interval of the general population is 400 milliseconds
(maximum rate in women is equal to 460
milliseconds and in men 450 milliseconds); and if the
QTc interval values are greater than 500 milliseconds,
it is considered a high risk factor for TdP.

Required information collected through medical
records included demographic variables such as age,
gender, disease diagnosis, history of heart disease
(QTc < 500), average length of stay in hospital, the
number of ECTs prescribed and ECG changes
(QTc, QT, and HR interval), and energy levels
received during the study.

Statistical analysis: All statistical analyses were
performed with SPSS software (version 20.0, IBM
Corporation, Armonk, NY, USA). Continuous and
categorical variables were reported as mean =*
standard deviation (SD) and number (percent),
respectively. Comparing differences between groups
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was evaluated with analysis of variance (ANOVA)
and chi-square test for continuous and categorical
variables, respectively. In this study, P-values less
than 0.05 were considered statistically significant.

Results

The mean age of the patients in the study was
35.50 £ 9.39 years and there was no significant
difference between the three groups in terms of
mean age (P = 0.26). Whereas, there was a
statistically significant difference between the three
groups in terms of gender; from all patients
18 (30%) were women (Table 1).

Among the diagnosed diseases of participants,
schizophrenia (38.3%) was the most prevalent type
of disorder, whereas there was no significant
difference in mental disorders between the three
groups (P = 0.036). MDD (35%), bipolar disorder
(25%), and schizophrenia (20%) were the most
frequent types of disorders among ECT group. The
most prevalent disorders among ECT + risperidone
group were schizophrenia (45%) and bipolar
disorder (35%), followed by schizoaffective disorder
(SAD) (10%), other specified psychotic disorders
(5%), and MDD (5%), while no chronic conversion
and substance-induced psychotic disorder was seen
in any of the patients. In risperidone group, only
two diseases, bipolar disorder (50%) and
schizophrenia (50%), were reported.

Of all patients, only three patients in group 3 had a
history of heart disease. The mean duration of use of
risperidone for the patients was 21.55 £ 6.51 days and
the mean final dose of risperidone was 6.37 £ 1.31.

The average length of stay in hospital was
26.30 * 5.93 days and there was no significant
difference between patients in the three groups
(P = 0.056). Average number of ECT sessions
prescribed for patients (groups 1 and 2) was 6.83
times and there was no significant difference
between the two groups (P = 0.089). The average
amount of energy received during sessions was
448.26 Joules, which was significantly different

between the two groups receiving ECT (P = 0.002).
The results showed that ECT immediately
caused a slight increase in HR (P = 0.08), while it
decreased at 24 hours after the last ECT compated to
the value after the first ECT (P = 0.10); but these
differences were not statistically significant (Figure 1).
In addition, the results of changes in HR at two
different times in the risperidone group did not
show a statistically significant difference (P = 0.91).
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Figure 1. Mean measures of heart rate (HR) between
three groups in different stages
A: Early stage; B: Immediate stage; C: After 24 hours
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Table 1. Demographics and clinical characteristics between the study participants

ECT (n=20) Risperidone ECT + risperidone
n =20
Age (year) 36.50 £ 9.62 32.80 + 8.67 37.40 £ 9.57 0.267
Gender (women) X 7 (35) 9 (45) 2 (10) 0.040
History of heart disease 0 (0) 0 (0) 3 (15) 0.040
Length of stay in hospital (day) 27.15 £ 5.97 23.75+3.76 28.00 £ 7.10 0.054
Number of ECT sessions prescribed 6.80 £ 1.00 - 6.85+1.22 0.889
Energy received during sessions (Joules)  398.90 + 39.48 - 497.62 + 124.33 0.002

Data are reported as mean + standard deviation (SD) or number (percent); analysis of variance (ANOVA) and chi-square

(or Fisher’s exact) test were used

“Such as arrhythmia, congenital long-QT syndrome (LQTS), congenital heart disease, cardiovascular disease (CVD)

ECT: Electroconvulsive therapy
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Table 2. Mean measures of corrected QT (QTc) intervals between the study patients

ECT + risperidone (n = 20
378.60 + 26.08 0.230
375.58 + 29.02 0.400

Early 385.15 + 14.43 395.52 + 30.42
Late” 386.17 +19.17 385.73 + 24.50
Data are reported as mean * standard deviation (SD); analysis of variance (ANOVA) was used to
compare three groups
“Before starting electroconvulsive therapy (ECT) and risperidone; ““In group 1 and 3, 24 hours after
the last electroconvulsive therapy (ECT), in group 2, at least 2 weeks after treatment with risperidone

ECT: Electroconvulsive therapy

Therefore, it can be concluded that risperidone
had no effect on HR in this group (Figure 1),
whereas HR at three different time points in the
ECT + risperidone group showed a statistically
significant difference (P = 0.03). Therefore,
combination treatment of ECT + risperidone had a
significant effect on patients' HR (Figure 1).

There are non-significant differences between
QTc measures in three groups of study as
mentioned in table 2. Whereas only one case of
arthythmia (sinus tachycardia with 127 beats per
minute immediately after the first ECT) was
observed in the ECT + risperidone group.

Discussion

The aim of this study was to compare the
simultaneous or single effect of two commonly-
used treatments (risperidone and ECT) on ECG
profile of patients with more focus on QTc interval,
which is one of the important factors in predicting
arthythmia in patients. Our results demonstrated no
change in HR in the risperidone and ECT groups,
but a significant change was observed in the HR in
the ECT + risperidone group. A similar study
published by Choure et al. has shown that
risperidone was capable of increasing HR, but in
their study, increased HR was still within the normal
range of 60 to 100.12 It is noteworthy that in our
study, also the mean HR increased in the normal
range of 60 to 100. Whereas, HR above 110 was
only observed in three cases, all of whom were in
the ECT + risperidone group and it occurred
immediately after the first ECT. Risperidone has
been reported to affect through dopamine blockers,
serotonin, muscarinic, alpha-adrenergic, and
histamine receptors.!? Increased HR in treatment
with  risperidone is  associated ~ with  its
sympathomimetic activity. Risperidone tendency to
block muscarinic receptors is much higher than
other drugs such as olanzapine.!

Rasmusse et al. demonstrated that high QTc
dispersion measured on a baseline ECG was
positively ~ associated with the number of
arthythmias occurring during ECG sessions.'* A

study of Exrdil et al. reported an initial QTc interval
of less than 440 milliseconds in depressed young
patients.!> The results of this study according to the
average age of patients who were from the youth
group of the community and average QTc interval
of patients in the normal range of 385.15 were
similar to Erdil et al.'s findings, whereby the initial
values of QT'c were within the normal range.

Margari et al. did not report significant changes
in cardiovascular parameters in patients treated with
risperidone,'¢ which is similar to the findings of the
present study. But in a study by Choure et al., a
significant increase in QTc interval was reported
with risperidone treatment.!?> It may be justified
because they did not use any anesthesia drug.

Propofol has been known to be an appropriate
drug for patients with prolonged QTc interval, but
its effect on QTc interval is yet controversial.l18
Some studies have reported that it is able to increase
the QTc interval,! while other studies have shown
its little effect.202! In the present study, propofol
was used to induce anesthesia and the QTc interval
increased slightly after ECT, but it was not
statistically significant. Thus, it can be hypothesized
that propofol may be partly effective in preventing
QTc interval prolongation by attenuation of
sympathetic stimulation during ECT.

In the present study, there was no significant
increase in QTc interval in patients receiving both
risperidone and ECT, and this interval remained
normal in all patients. A clinical trial has examined
the effect of combination of ECT with
antipsychotic ~ medications (olanzapine  or
risperidone) in sixteen refractory cases of
schizophrenia, where no serious adverse events
have been reported; however, asymptomatic ST
elevation was observed in a patient after second
ECT session in V3 and V4 leads.?> An Indian meta-
analysis has also examined the effect of the
combination of ECT and antipsychotic medications
in the acute phase of schizophrenia, indicating that
it was safe with minimal adverse effects.?? A
retrospective study involving 5482 ECT sessions in
455 patients reported that the side effects of ECT
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did not increase significantly with concomitant use
of antipsychotic medications.?* In a 20-year-old man
with catatonic stupor, no adverse events were
reported after combination of 17 ECT sessions with
olanzapine.?> In the study of Dodd et al, no
association of QTc interval dispersion with atypical
antidepressant or antipsychotic medication and
ECT was reported in 105 patients.?0 According to
the absence of a significant increase in QTc interval
in patients receiving both risperidone and ECT in
the current study, special attention should be paid
to the possibility of ECT inhibitor activity with
propofol as stated for ECT treatment alone,
because another study has reported that the
combination of ECT with propofol may be
associated with decrease in QTc.'> Of course,
patients receiving only risperidone had a mild
decrease in QTc in our study. But a slight increase
in QTc interval occurred in the ECT group and the
combination of the two treatments, which was not
statistically significant. However, the QTc interval
reduced in 24 hours after the last ECT relative to
the start of treatment in the combination group.
Thus, the combination of the two treatments seems
to have no adverse effect on QTc interval.

In the present study, only one case of arrhythmia
was observed in the combination of risperidone and
ECT. Cardiac arrhythmias such as sinus and
ventricular tachycardia (VT) and premature atrial
and ventricular contractions are more common
during seizures or postictal period.?” Erdil et al.
have observed sinus tachycardia or premature
ventricular contractions as cardiac arrhythmias
during ECT-induced seizures.'s The findings of the
present study should be interpreted cautiously in the
light of some limitations such as the low number of
patients. Furthermore, the influence of other factors
on our findings cannot be completely ignored.
Despite these limitations, the results of our study
suggest that concomitant treatment with risperidone
and ECT under ECG monitoring and
cardiopulmonary resuscitation may be a safe
treatment option for psychiatric patients.

Conclusion

I Our study showed that risperidone, ECT, and
their concomitant combination did not affect the
QTc interval. Therefore, risperidone and ECT are
safe and their combination can also be a good
option for refractory patients undergoing ECG
monitoring  and  cardiopulmonary  devices.
Accordingly, it is well known that the chronic
course of mental illnesses imposes many economic

and social problems on patients, their families, and
the community; any suitable therapeutic approaches
should be considered to control the symptoms of
patients with lower complications and higher safety.
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