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ABSTRACT  

Purpose: Determining whether adjunctive electroconvulsive therapy (ECT) with clozapine leads to better treatment 
response and decreased length of stay for patients with schizophrenia. 

Methods: Medical records of patients with schizophrenia who were treated with ECT-clozapine combination in our 
women’s mental health inpatient clinic in a period of 5 years (between 01.02.2014 and 01.02.2019) were investigated 
retrospectively. Clinical Global Impression of Improvement (CGI-I) scale was used for assessing treatment response. 

Results: Of the 191 cases treated with ECT, there were 8 cases of  schizophrenia who were treated with ECT and 
concomitant clozapine (C-ECT) and 14 cases who were treated with ECT before the initiation of clozapine (ECT-B). Number 
of ECT sessions and duration of seizures were not significantly different for both  groups (p > 0.05). There was good and 
mild response (CGI-I score of 2 and 3) in 75% of the patients (n=6) for C-ECT and 85.7% of the patients (n=12) for ECT-B. 
Mean CGI-I scores between the two groups were not significantly different (p > 0.05). Duration of hospitalization for the 
C-ECT group (37.7 ± 14.44 days) was shorter than the duration of hospitalization for the ECT-B group (56.0 ± 19.2 days) (p 
= 0.04). No serious adverse events were observed during the ECT sessions or during the index hospitalizations.

Conclusion: Response rate was high and similar in both of the procedures and the duration of hospitalization was shorter 
for C-ECT group with no significant increase in serious complicatins and adverse effects.
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Şizofrenide Klozapin Başlanmasından Önce ya da Sonra EKT – Nöbet Parametreleri, Tedavi Yanıtı ve 
Hastanede Yatış Süresinin Retrospektif Bir Karşılaştırması

ÖZET

Amaç: Şizofreni tanılı hastalarda klozapin ile eşzamanlı olarak uygulanan elektrokonvulziv tedavinin (EKT) daha iyi tedavi 
yanıtı ve hastanede yatış süresinde kısalmaya neden olma olasılığını incelemek amaçlanmıştır. 

Yöntemler: Kadın psikiyatri kliniğimizde 5 yıl boyunca (01.02.2014 ve 01.02.2019 arasında) yatarak tedavi gören şizofreni 
tanılı hastaların tıbbi kayıtları retrospektif olarak incelendi. Tedavi yanıtını değerlendirmede Klinik Global İzlem – İyileşme 
(KGİ-İ) ölçeği kullanılmıştı. 

Bulgular: EKT ile tedavi edilmiş olan 191 olgu içinde; 8 şizofreni  olgusu EKT ve eşzamanlı klozapin ile tedavi edilmiş 
(K-EKT) ve 14 olguya ise önce EKT uygulanmış, sonrasında klozapin tedavisine başlanmıştı (EKT-Ö). İki grup arasında EKT 
seans sayıları ve nöbet süreleri açısından anlamlı fark yoktu (p > 0.05). EKT’ ye iyi ya da hafif yanıt oranının (KGİ-İ: 2 ya da 3), 
K-EKT grubunda %75 (n=6); EKT-Ö grubunda ise %85,7 (n=12) olduğu görüldü. Ortalama KGİ-İ skorları arasında gruplar 
arasında anlamlı fark yoktu (p > 0.05). K-EKT grubunun hastanede yatış süresi (37,7 ± 14,44 gün), EKT-Ö grubundan (56,0 
± 19,2 gün) daha kısaydı (p = 0,04). EKT seansları sırasında ya da yatışlar süresince ciddi yan etki görülmedi. 

Sonuç: Her iki uygulamada da tedaviye iyi yanıt yüksek orandaydı ve uygulamalar arasında anlamlı fark yoktu. EKT ile 
eşzamanlı klozapin uygulamasının hastanede yatış süresini anlamlı oranda kısaltırken ciddi komplikasyonlar ve yan 
etkilerde artışına neden olmadığı  görüldü.

Anahtar kelimeler: EKT, klozapin, şizofreni
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The first electroconvulsive therapy (ECT) device was 
invented by Ugo Cerletti and Lucio Bini in 1938 and 
was used in the treatment of a patient with the di-

agnosis of schizophrenia (1). 

Today, there are variations in the rates of ECT use for dif-
ferent psychiatric disorders between countries. In Europe 
and North America, ECT is generally used for depression 
and affective disorders (2).  There can be changes in the 
rates of ECT use between years, largely because of chan-
ging attitudes of psychiatrists towards ECT (3). Bipolar di-
sorder (32.8%) and schizophrenia (29.1%) were the two of 
the most frequent diagnoses for the patients who were 
treated with ECT in our hospital as it was reported in a 
study documenting the 3 years of the practice of ECT (4). 

Clozapine is the treatment of choice in refractory schi-
zophrenia (5). ECT is the treatment indicated for refractory 
conditions, it is markedly effective as an acute treatment 
of clozapine-refractory schizophrenia, when used as an 
augmentation strategy (6). Despite the evidence favoring 
ECT augmentation of pharmacotherapy, particularly clo-
zapine, in treatment resistant schizophrenia (7,8), because 
of the inadequacy of studies in this field; ECT finds diffe-
rent places in treatment guidelines: American Psychiatric 
Association (APA) recommends ECT in treatment resistan-
ce since 2008, but National Institute for Health and Care 
Excellence Guidelines (NICE) still limits the recommen-
dation only to the cases where catatonia accompanies 
(5,9). In addition to the treatment recommendations for 
schizophrenia that suggest the use of ECT in catatonia 
(10),there are also views that suggest ECT as an effecti-
ve option in treatment resistant schizophrenia (11) and 
there is beneficial additive effect of ECT-clozapine com-
bination (12). According to a Cochrane systematic review; 
especially when rapid symptom reduction is needed and 
response to medication is limited; ECT combined with an-
tipsychotics is a suitable option (13)  and ECT is expected 
to be effective in clozapine resistance (14).

Until recently, our knowledge about ECT with concomi-
tant clozapine treatment was based on case reports and 
case series, but there has been recent studies including a 
controlled study of 18 patients reporting improvement in 
positive symptoms, and a prospective randomized cont-
rolled study of 39 patients which reports %50 positive res-
ponse increased the amount of evidence (15,16). 

Aims
The aim of this retrospective study was to investigate the 
clinical consequences of ECT augmentation of clozapine 
and discover the differences between ECT with conco-
mitant clozapine (C-ECT) and ECT before the initiation of 
clozapine (ECT-B). 

The main hypothesis was that adjuvant ECT with cloza-
pine would lead to better acute treatment response and 
fewer days in hospital without significant increase in me-
dical complications. 

METHOD
Study design
The study sample consisted of the inpatients with the 
diagnosis of schizophrenia who were treated with both 
ECT and clozapine because of treatment resistance in a 
period of 5 years (between 01.02.2014 – 01.02.2019) in 
the women’s mental health inpatient clinic of our hospi-
tal. The medical records of the patients who received ECT 
while already using clozapine were compared with the 
patients who were started clozapine after ECT sessions 
were over. Patients with serious medical comorbidity and 
mental retardation were excluded because of the possibi-
lity of confounding effect.

Patient selection and data sources
Our clinic is an inpatient tertiary care center for psychiatric 
referrals from the region. Indications for inpatient psychi-
atric care were risk of suicide, risk of homicide and inabi-
lity to care for oneself. There were 33 beds in the inpatient 
unit that the retrospective data was derived, the unit was 
part of the female psychiatry clinics of the research and 
training hospital for psychiatric disorders. During the sur-
vey period (February 2014- February 2019), the total num-
ber of psychiatric hospitalizations to the unit was 2738, 
and during this period 191 female patients received ECT. 
Two cases with serious medical comorbidity (gastric carci-
noma and chronic renal failure) and two cases with mental 
retardation were excluded. Regarding the patients with 
the diagnosis of schizophrenia; there were 8 cases who 
received ECT concomitant with clozapine (C-ECT) and 14 
cases who were treated with ECT before the initiation of 
clozapine (ECT-B) in our study. The diagnosis were made 
according to Diagnostic and Statistical Manual of Mental 
Disorders- Fifth Edition (DSM-5) criteria. Treatment resis-
tance for schizophrenia was defined as resistance to two 
or more antipsychotics and duration of illness more than 
two years. The diagnoses and the presence of treatment 
resistance were confirmed by two different psychiatrists 
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of the clinic during the hospitalization (17). ECT augmen-
tation of clozapine was used when there were at least 
moderate psychotic symptoms that prevented discharge 
from hospital despite continuous clozapine treatment. 

Electroconvulsive therapy (ECT) 
Since 2006, ECT has been administered with anesthesia 
in our hospital (18).Written informed consent were obtai-
ned from the patients themselves, or from their legal rep-
resentatives as part of ECT regulations in our country. In 
emergency situations such as refusal of oral intake resul-
ting in malnutrition or severe suicidal risk, when there is 
no legal representative available, ECT may be performed 
by the consent of two psychiatrists. ECT with anesthetic 
and muscle relaxant was applied with a frequency of thri-
ce a week. Propophol (0,75-1mg/kg) was used for anest-
hesia and succinylcholine (0.5mg/kg) was used as muscle 
relaxant. ECT was applied with Thymatron System IV in-
tegrated ECT instrument– a brief-pulse-square-wave ECT 
device (Somatics, LCC, Lake Buff, III). with bilateral elect-
rode placement. Half-age method was used in determi-
ning initial stimulus intensity. When the patient was using 
clozapine, initially the stimulus dose was decreased 10% 
because of the possible decrease in seizure threshold. If 
there was history of recent use of benzodiazepine or an-
tiepileptic agents, the stimulus dose was increased 10%. 
Shorter than 25 seconds was considered inadequate sei-
zure, longer than 120 seconds was considered as a prolon-
ged seizure. Restimulation was performed with a higher 
intensity if the seizure lasted less than 20 seconds. When 
the duration of seizure was as low as 25-30 seconds, the 
stimulus dose was increased 10% in subsequent ECT sessi-
ons. Ventilation was applied with face-mask. Oxygenation 
was continuously monitored with pulse oximetry. Non-
invasive positive pressure ventilation with 100% oxygen 
was used for assisting respiration. All the patients were 
also monitored with electrocardiogram (ECG), electrom-
yography (EMG) and electroencephalogram (EEG). The 
indication for adjuvant ECT with clozapine was unrespon-
siveness to other treatments. 

Instruments
Socio-demographic data form

There were three kinds of medical records; the electroni-
cal hospital records, inpatient clinical forms and ECT Unit 
data charts. All the relevant clinical information from pre-
viously recorded reports and charts were condensed in 
the data form which was prepared by the researchers. 

Clinical Global Impression of Improvement Scale 

Treatment response was determined with psychiatric eva-
luation and recorded with the Clinical Global Impression 
of Improvement (CGI-I) scale as a part of routine evaluati-
on of all the patients receiving ECT. It is a 7-point scale (0 
= not assessed, 1 = very much improved, 2 = much imp-
roved, 3 = minimally improved, 4 = no change, 5 = mini-
mally worse, 6 = much worse, 7 = very much worse). It is 
considered a robust and quick measure of efficacy if the 
clinician knows the patient well and is commonly used for 
measuring the effect of pharmacotherapy (19) and ECT 
(20). CGI-I scores were determined by the treating clinici-
ans of the patients during the hospitalizations and were 
recorded in the medical files.

Statistical Analysis
IBM SPSS Statistics 21.0 (IBM Corp., Released 2012. IBM 
SPSS Statistics for Windows, Version 21.0, IBM Corp., 
Armonk, NY, USA) was used in statistical analysis. For the 
continuous variables, descriptive statistics in mean and 
standard deviation were calculated. Median values were 
also presented when considered informative. For catego-
rical variables, frequencies and percentages were presen-
ted. Since the data distribution from ECT with Clozapine 
Treatment (C-ECT) and ECT Before Initiation of Clozapine 
(ECT-B) groups were not normal, comparisons were made 
with Mann-Whitney U Test. 

Ethics
The study has been performed in accordance with the 
ethical standards as laid down in the 1964 Declaration of 
Helsinki and its later amendments or compatible ethical 
standards. The study was approved by the ethics commit-
tee of the institution (18.01.2019-2446).

RESULTS
Socio-demographic and clinical findings
There were 8 cases in the C-ECT group and 14 cases in the 
ECT-B group. Mean age of the C-ECT group was 37.1 ± 
9.90, and 40.8 ± 10.15 in the ECT-B group. Mean duration 
of illness was 12.7 ± 7.28 years in C-ECT group and 12.6 ± 
8.06 years in ECT-B group. Mean number of previous hos-
pitalizations for patients in C-ECT group was 3.8 ± 2.74, 
it was 3.5 ± 2.53 in ECT-B group. Clinical features of the 
patients are presented in Table 1.
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Table 1. Clinical Features and Medications of the Patient Groups

Descriptive Features
C-ECT
(n=8) 

Mean ± SD

ECT-B
(n=14)

Mean ± SD

Age 37.1 ± 9.90 40.8 ± 10.15

Duration of illness (years) 12.7 ± 7.28 12.6 ± 8.06

Previous hospitalizations 3.8 ± 2.74 3.5 ± 2.53

Weight (kg) 76.3 ± 19.55 69.2 ± 12.49

Height (cm) 160.3 ± 7.26 161.6 ± 6.34

Pseudocholinesterase level 6568 ± 3745.9 6521 ± 2167.0

Features of the first ECT session

Pulse rate 98.2 ± 24.13 85.8 ± 16.37

Propophol dose (mg) 60.0 ± 13.09 57.8 ± 14.23

Succinylcholine dose (mg) 34.3 ± 6.23 30.3 ± 6.34

Energy in the first session 18.7 ± 6.40 23.5 ± 7.18

Seizure duration in the first session in seconds 
(EEG) 28.3 ± 27.75 48.0 ± 21.08

Clozapine Dosing

Clozapine dose during ECT (mg) 312 ± 132.9 -0-

Clozapine dose at the end of hospitalization 
(mg) 425 ± 116.4 317 ± 155

Other Medications
C-ECT

N = number of cases
Mean Dose ± SD (mg)

ECT-B
N= number of cases

Mean Dose ± SD (mg)

Theophylline N=2     120 ± 0 N=1     120 ± 0

Remifentanyl N=2     75 ± 7.0 N=1     50 ± 0

Quetiapine N=2     450 ± 70.7 N=8     312 ± 188.5

Haloperidol N=1     20 ± 0 N=9   20 ± 0

Amisulpride N=2     600 ± 282.8 N=2     1000 ± 282.8

Chlorpromazine N=1     50 ± 0 N=2     37 ± 17.6

Olanzapine N=1     10 ± 0 N=1     10 ± 0

Lorazepam N=1    2.0 ± 0 N=1     2.5 ± 0

C-ECT: ECT with Clozapine Treatment, ECT-B: ECT Before Initiation of Clozapine

The choice of anesthetic agent was propophol, mean dose 
was 60.0 ± 13.09 mg in C-ECT group and 57.8 ± 14.23 mg in 
ECT-B group. Succinylcholine was used for all patients as 
muscle relaxant, mean dose being 34.3 ± 6.23 mg in C-ECT 
group, 30.3 ± 6.34 mg in ECT-B group. Clozapine dose du-
ring ECT was 312 ± 132.9 mg in C-ECT group. Patients in 
the ECT-B group were not using clozapine during the ECT 
sessions; for these patients, ECT was administered before 
the initiation of clozapine treatment. Clozapine doses at 
the time of discharge from hospital were 425 ± 116.4 for 
C-ECT group and 317 ± 155 for ECT-B group. The clozapine 
doses at discharge were higher for the C-ECT group, but
the difference was not significant (p=0.083). Energy, seizu-
re duration and other features of the first ECT session and
clozapine doses are also presented in Table 1.

Medication
When the duration of seizure shortened significantly,in 
line with the institutional protocols of the ECT center, the-
ophylline was given intravenously with the dose of 120 
mg to two of the patients in C-ECT group and to one of 
the patients in ECT- B group 15 minutes before the pro-
cedure for decreasing the seizure threshold. When it was 
not appropriate to use theophylline because of tachycar-
dia, remifentanyl with a dose of 1 mg / kg was added to 
the pre-ECT medications by the anesthesiologist with the 
aim of decreasing the dose of propophol to mitigate its 
effect on seizure threshold (Propophol increases the sei-
zure threshold and addition of remifentanyl enables us to 
use propophol in half-dose). 2 patients in the C-ECT group 
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and one patient in ECT-B group were given remifentanyl.  
Patients were also given additional psychopharmacologi-
cal agents during the hospitalization. The use of other me-
dications combined with clozapine were given in Table 1. 

Remission and response rates
Clinical outcome was scored with CGI-I scale. There were 
2 patients in the C-ECT group who did not improve and 
6  patients (75 %) improved at least minimally. 7 (50.0 %) 
patients significantly improved (CGI-I = 2). There were also 
2 patients in the ECT-B group who did not improve and 12 
patients (85.7%) improved at least minimally. CGI-I results 
of the groups are presented in Table 2. 

Medical Complications During ECT
Prolonged confusion was the reason for premature cessa-
tion of ECT in two patients in the ECT-B group. The other 
complications that occurred during the ECT sessions did 
not prevent completion of the course of ECT. Confusion 
was observed in 3 patients in the ECT-B group. Inefficient 
seizures were observed in 5 patients in the C-ECT group 
and 6 patients in the ECT-B group. No deaths occurred 
during the ECT sessions or during the index hospitaliza-
tions and no severe adverse event such as fractures or 
cardiac arrest was observed. There were no prolonged se-
izures and significant increase in complications (p> 0.05). 
Medical complications during ECT sessions are presented 
in Table 2. 

Table 2. Clinical Global Improvement and Medical Complications

Clinical Global Impression of 
Improvement (CGI-I)

C-ECT
(n=8) 
N (%)

ECT-B
(n=14)
N (%)

Completely improved (CGI-I = 1) 0 0

Significantly improved (CGI-I = 2) 3 (37.5) 7 (50.0)

Minimally improved (CGI-I = 3) 3 (37.5) 5 (35.7)

No change (CGI-I = 4) 2 (25.0) 2 (14.3)

Premature ending due to medical 
complications 0 2*

Medical Complications
(Pearson Chi-Square = 2.112, p = 0.348#)

None 3 5

Confusion 0 3

Inefficient seizure 5 6

C-ECT: ECT with Clozapine Treatment, ECT-B: ECT Before Initiation of Clozapine, 
*confusion, #:4 cells (66,7%) have expected count less than 5. The minimum 
expected count is 1,09.

Comparisons of Distinctive Treatment Outcomes 
Mean number of ECT  was  8.7 ± 3.24 sessions with a medi-
an of 8 in C-ECT group and 9.0 ± 2.63 sessions with a medi-
an of 9 sessions in ECT-B group; similar in the two groups 
(p > 0.05). Mean seizure duration was 42.5 ± 21.17 seconds 
in C-ECT group and 39.7 ± 13.8 seconds in ECT-B group in 
EEG and it was 30.7 ± 9.41 seconds in C-ECT group, 29.8 ± 
9.96 in the ECT-B group in EMG; they were also similar in 
duration (p > 0.05).

Mean CGI-I scores were 2.8 ± 0.83 with a median of 3 in 
C-ECT group and 2.6 ± 0.74 with a median of 2 in ECT-B
group. There was no significant difference between CGI-I
scores (p > 0.05).

Mean duration of hospitalization was 37.7 ± 14.44 days 
(median: 40 days) in the C-ECT group and it was signifi-
cantly shorter from the mean duration of hospitalization 
of the ECT-B group which was 56.0 ± 19.2 days (median: 
51 days) (Z = - 2.048, p = 0.042). Comparisons of treatment 
outcomes are presented in Table 3.

DISCUSSION
Duration of hospitalization was significantly shorter in 
the C-ECT group in our study. As we know from the pre-
vious reports, mean duration of hospitalization for the 
patients who were not treated with ECT was 22 days and 
mean duration of hospital stay for the patients who were 
treated with ECT with different diagnoses was 33 days in 
our hospital (4). Duration of hospitalization for the ECT-B 
group was significantly longer when it was compared to 
the C-ECT group or the previously reported mean dura-
tions of hospitalizations. The time needed for titration of 
clozapine from zero to a therapeutic dose was one of the 
main reasons for longer duration of hospitalization in the 
ECT-B group. Such an extra duration of hospitalization in 
the C-ECT group were not necessary because they were 
already using clozapine and they continued to use cloza-
pine during the ECT procedure.
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Table 3. Comparisons of Treatment Outcomes

C-ECT
(n=8)

Mean ± SD

ECT-B
(n=14)

Mean ± SD
Z p

Number of ECT sessions 8.7 ± 3.24
(median=8)

9.0 ± 2.63
(median=9) -0.415 0.714

Seizure duration in 
seconds (EEG)

42.5 ± 21.17
(median=34)

39.7 ± 13.80
(median=39) -0.137 0.920

Seizure duration in 
seconds (EMG)

30.7 ± 9.41
(median=28)

29.8 ± 9.96
(median=28) -0.239 0.815

CGI-I 2.8 ± 0.83
(median=3)

2.6 ± 0.74
(median=2) -0.665 0.570

Duration of hospitalization 
in days

37.7 ± 14.44
(median=40)

56.0 ± 19.20
(median=51) -2.048 0.042

C-ECT: ECT with Clozapine Treatment, ECT-B: ECT Before Initiation of Clozapine

Inpatient treatment is one of the costliest practices in 
medical expenditures (21). In addition to the economic 
costs of a long hospital stay, being hospitalized in a closed 
psychiatric ward, usually is not a pleasant experience as 
perceived by the patients. Longer days in hospital are also 
associated with negative consequences such as increased 
stigmatization (22). 

To date, no life-threatening side-effects or deaths has 
been reported in the literature for the combination of 
ECT and clozapine. Preliminary data from nonrandomized 
open-label studies suggest that addition of ECT may be 
an effective alternative for patients with clozapine-resis-
tant symptoms (15). Although available data indicate that 
ECT is an effective acute treatment for schizophrenia, inc-
luding treatment-resistant cases, the number of control-
led studies is still small, and clinicians are less inclined to 
recommend ECT for this population (17). In our study, the-
re was no significant difference between C-ECT and ECT-B 
groups and the response rates were high in both groups. 
For psychotic disorders, women have higher ECT respon-
se and remission rates as reported previously in the lite-
rature (23). A previous naturalistic study from a different 
center in our country also reported high response rates, 
which the researchers interpreted to be due to careful se-
lection of possible good responders for ECT by clinicians 
as they conclude (24).

Clozapine doses during ECT were in the therapeutic range 
(target dose for female non-smokers = 250 mg/day, fema-
le-smokers = 450 mg/day). Clozapine doses at the time of 
discharge were also higher in C-ECT group, this was pro-
bably due to the fact that clozapine initiation time was 

earlier in these patients. Although duration of illness was 
similar in both groups, treatment resistance could also be 
a factor warranting higher doses of clozapine in the C-ECT 
group. 

Seizure durations were not different in the C-ECT and 
ECT-B groups. Although clozapine decreases seizure 
threshold, we did not encounter any prolonged seizures. 
Instead, there were short and ineffective seizures in 5 ses-
sions during ECT with clozapine. Our institutional proto-
col that recommended decreasing the first stimulus dose 
10% for patients using concomitant clozapine during 
ECT could possibly be the reason for the seizure durati-
ons’ being similar across the groups. Succinylcholine and 
propophol were the principal medications for modified 
ECT procedure. Propophol which we have used in  all ECT 
sessions is an agent that increases seizure threshold and 
this could be another reason that we did not observe pro-
longed seizures. 

Addition of theophylline or remifentanyl were needed to 
ensure effective seizures in 6 patients in the C-ECT group. 
Inefficient seizures were also observed in  patients in the 
ECT-B group and this was surpassed by increasing the sti-
mulus dose and addition of theophylline or remifentanyl. 

Number of ECT sessions were not different across C-ECT 
and ECT-B groups in our study, with a median of eight 
and nine sessions respectively. These results were in line 
with previous studies from our institution reporting mean 
number of ECT sessions as 7.89 ± 2.86 (4). Courses of adju-
vant ECT ranging from six to ten sessions were previously 
reported to be effective in schizophrenia, but the number 
of sessions varies in different studies (13). When ECT was 
used with the purpose of clozapine augmentation in tre-
atment resistant schizophrenia, it was also suggested that 
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the number of sessions should be more compared to ot-
her indications of ECT (18).

The major limitation of our study was that it was not pos-
sible to randomize patients to their respective treatment 
groups because our study was a retrospective chart revi-
ew. The relatively small sample size and the sample’s con-
sisting of only female patients were also limitations. While 
approaching resistance to clozapine treatment, the serum 
levels of clozapine were not detected in our study and 
there could be patients who were resistant to clozapine 
because they were rapid metabolizers. Detection of se-
rum levels of clozapine was not a routinely available test 
in our hospital, but we recommend considering clozapine 
serum levels for future studies and clinical decisions. 

Since this was a naturalistic retrospective study, the pa-
tients were also given other medications with clozapine. 
Randomized controlled trials are needed in this topic for 
overcoming this limitation. 

Although the complications in the C-ECT and ECT-B gro-
ups were similar in frequency in our study, it is worth men-
tioning that there can be other complications of ECT and 
clozapine treatment as we know from the literature:  The 
most serious complication reported in the literature un-
til today is pulmonary emboli during the adjunctive ECT 
with clozapine, but it has been difficult to claim a cause 
and effect relationship with the procedure, because the-
re is only one case (25). Supraventricular tachycardia (26), 
atrial fibrillation (27), Takotsubo cardiomyopathy (28) and 
aspiration risk under general anesthesia (29) were other 
serious medical consequences reported in the literature. 
Prolonged seizures, postictal cognitive dysfunction, tach-
ycardia and fluctuations in blood pressure were other re-
ported side effects of adjunctive ECT with clozapine.

We did not find any significant increase in complications 
in clozapine-ECT combination, moreover; there is a chan-
ce that it decreases the time spent in the inpatient unit. 
We suggest that when ECT is indicated for a patient using 
clozapine, instead of cessation of clozapine treatment 
before ECT, continuing clozapine treatment and augmen-
ting clozapine with concomitant ECT is a favorable option. 
This may decrease the days spent in hospital without sig-
nificant increase in medical complications in patients with 
schizophrenia. Studies with larger sample sizes in both 
genders would enhance our knowledge in combination 
of clozapine and ECT.
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