
Brief Report
https://doi.org/10.9758/cpn.2018.16.1.339 pISSN 1738-1088 / eISSN 2093-4327
Clinical Psychopharmacology and Neuroscience 2018;16(3):339-342 Copyrightⓒ 2018, Korean College of Neuropsychopharmacology
https://doi.org/10.9758/cpn.2018.16.3.339

339

                     
Received: May 25, 2017 / Revised: May 26, 2017
Accepted: May 29, 2017
Address for correspondence: Sung Nyun Kim, MD, PhD
Department of Neuropsychiatry, Seoul National University 
Hospital, 101 Daehak-ro, Jongno-gu, Seoul 03080, Korea 
Tel: +82-2-2072-4930, Fax: +82-2-744-7241
E-mail: snkim@snu.ac.kr
ORCID: https://orcid.org/0000-0001-9399-2595
*These authors contributed equally to this study as co-first authors.

 This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) 
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

The Effects of Continuation-Maintenance Electroconvulsive Therapy 
on Reducing Hospital Re-Admissions in Patients with Treatment- 
Resistant Schizophrenia
Kyung Mook Choi1,*, Soo-Hee Choi1,2,*, Jung Kyung Hong1, Mi Hyun Lee1, Joon Hyung Jung1, 
Sang Hoon Oh1, Dong Chung Jung1, Sung Nyun Kim1

1Department of Neuropsychiatry, Seoul National University Hospital, 2Department of Psychiatry and Institute of Human Behavioral Sciences, 
Seoul National University College of Medicine, Seoul, Korea

Objective: Continuation-maintenance electroconvulsive therapy (C/M-ECT) is used to prevent relapse or recurrence in 
patients with severe mental illnesses. We aimed to investigate the effect of C/M-ECT on reducing hospital re-admissions 
in patients with treatment-resistant schizophrenia.
Methods: We applied a mirror-image design by retrospectively examining re-hospitalization rates of 18 patients with 
schizophrenia spectrum disorders. We compared the numbers of psychiatric admissions during the actual period over 
which C/M-ECT was administered with the same period prior to the beginning of C/M-ECT. 
Results: The number of psychiatric admissions was reduced significantly during C/M-ECT (0.33±0.77) compared with 
that of the same period prior to C/M-ECT (2.67±1.33) (Wilcoxon signed rank Z=−3.663; p＜0.001).
Conclusion: This finding shows that C/M-ECT augmentation could successfully reduce the re-hospitalization rates in 
patients with treatment-resistant schizophrenia.
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INTRODUCTION

Schizophrenia is a chronic disabling psychiatric illness 
that as many as 20-30% of patients do not respond to anti-
psychotic medications.1,2) Patients who do not respond to 
two or more adequate treatment of antipsychotics are re-
garded to have treatment-resistant schizophrenia (TRS).3) 
Clozapine is the treatment of choice proven to be effec-
tive in these treatment-resistant patients, which symptoms 
are still resistant to clozapine in approximately 45-70% of 
patients.4) Various pharmacological augmentation strat-
egies for clozapine-resistant patients have been explored 
with no robust evidence.1) 

Electroconvulsive therapy (ECT) is one key of various 
augmentation strategies for TRS patients since 1990s,5,6) 
and previous studies consistently demonstrated the initial 
effect of ECT augmentation.4) A recent systematic review 
and meta-analysis included data of total 192 TRS patients 
from previous studies, and reported the response rate of 
ECT-clozapine combination to be 54-66%.1) In addition, 
a randomized controlled study showed that the augmen-
tation of clozapine with ECT is effective and is a safe treat-
ment option in TRS patients who do not respond to 
clozapine.4) The study showed that 50% of patients on 
clozapine-ECT combinations responded to the treatment 
during single-blind 8-week period.4) However, there is 
paucity of evidence on the long-term effect of ECT aug-
mentation for TRS patients. One exception is the study of 
Lally et al.,1) which reviewed the long-term follow-up data 
for 62 TRS patients with clozapine-ECT combination and 
identified a high relapse rate of 32% in the weeks to 
months after ECT discontinuation. Therefore, further evi-
dence is needed for the long-term treatment of TRS pa-
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tients who recur or relapse after ECT augmentation. 
One approach to reduce the relapse after the initial 

treatment of ECT (index ECT) is “continuation” or “main-
tenance” ECT (C/M-ECT). The frequency of C/M-ECT is re-
duced after the index ECT, lengthening the intervals be-
tween treatments from weekly to fortnightly, then monthly 
to prevent relapse (continuation) or recurrence (mainte-
nance).7,8) Most of previous studies on C/M-ECT for TRS 
schizophrenia were limited by the nature of the study de-
sign9) or the usage of qualitative outcome measures.10) 
Meanwhile, one study reported the effectiveness of main-
tenance ECT by retrospective analysis of 19 patients 
which showed that the mean duration of yearly hospital-
ization was decreased by 80% in chronic schizo-
phrenia.11) However, whether C/M-ECT augmentation to 
pharmacotherapy in TRS patients would prevent psychi-
atric admission or reduce the number of admission was 
not well known in the long-term follow up. The aim of this 
study was to examine the long-term effect of C/M-ECT 
augmentation by the measure of the number of the psy-
chiatric admissions in TRS patients, compared with the 
same time-duration of C/M-ECT beforehand the start of 
C/M-ECT. We hypothesized that C/M-ECT would de-
crease the number of psychiatric admissions which could 
represent recur or relapse.

METHODS

Participants
In this retrospective study, we reviewed the electronic 

medical record of treatment-resistant patients with schiz-
ophrenia spectrum disorder, who were treated with C/M- 
ECT at Seoul National University Hospital, Seoul, South 
Korea from December 2009 to September 2016. The in-
clusion criteria were diagnosis of schizophrenia or schiz-
oaffective disorder by Diagnostic and Statistical Manual 
of Mental Disorders, fourth edition, text revision (DSM- 
IV-TR) or DSM fifth edition (DSM-5); age 18 to 65 years; 
duration of illness less than 2 years; resistance to at least 
two antipsychotics; augmentation therapy with ECT, and 
C/M-ECT duration less than 4 months. C/M-ECT was de-
fined as treatment that followed an index ECT course with 
the purpose of preventing relapse and/or recurrence.7) 
The present study was approved as a retrospective study 
by Institutional Review Board of Seoul National University 
Hospital.

ECT Procedure
Prior to the ECT procedure, patients signed a separate 

informed consent for ECT according to the institutional 
procedures for ECT. ECT was administered with a bilateral 
electrode placement using a MECTA Spectrum 5000Q 
device (MECTA Corp, Tualatin, OR, USA). Propofol and 
etomidate were used for medication during the general 
anesthesia. Succinylcholine (0.5-1 mg/kg) was injected to 
induce muscular relaxation. Seizure was followed up 
with electroencephalography, electrocardiography, and 
visual observation. 

Standard C/M-ECT algorithm was 4 times for 4 weeks 
(M1-M4), 4 times for 8 weeks (M5-M8), 4 times for 16 
weeks (M9-M12), and 4 times for 24 weeks (M13-M16), 
which was respectively performed at 1, 2, 4, and 6 week- 
interval. As a result, the patients were scheduled to re-
ceive 16 times-ECT for total 52 weeks, however the actual 
algorithm of patients was modified depending on clinical 
situations. 

Statistical Analysis
The duration of C/M-ECT was varied according to pa-

tients; therefore we applied a “mirror-image design” using 
the duration of C/M-ECT in each patient. We compared 
the numbers of psychiatric admissions for the actual peri-
od over which C/M-ECT was administered with exactly 
the same number of days beforehand the beginning of 
C/M-ECT. Wilcoxon signed rank tests for non-parametrical 
variables were performed by using IBM SPSS Statistics 
(version 22; IBM Co., Armonk, NY, USA).

RESULTS

Clinical Characteristics of Participants
Eighteen treatment-resistant patients were included. 

The mean age at index ECT was 30.7 years (standard devi-
ation [SD], 9.8; range, 19-61 years). Sixteen (88.9%) pa-
tients were treated with clozapine during C/M-ECT. 
Chlorpromazine-equivalent dose of antipsychotics was 
875.3 mg (SD, 464.8) at the beginning of C/M-ECT, and 
883.1 mg (SD, 416.2) at the end of C/M-ECT, respectively.

C/M-ECT was administered 36.9 times on average (SD, 
27.2), and the mean duration of C/M-ECT was 28.6 
months (SD, 19.1; range, 9-71 months) (Table 1).
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Table 1. Demographic and clinical characteristics of participants

Characteristic Data

Gender
   Male 7 (38.9)
   Female 11 (61.1)
Diagnosis
   Schizophrenia 15 (83.3)
   Schizoaffective disorder 3 (16.7)
Age at index ECT (yr) 30.7±9.8 (19-61)
Number of C/M-ECT 36.9±27.2 (7-115)
Duration of C/M-ECT (mo) 28.6±19.1 (9-71)

Values are presented as number (%) or mean±standard deviation 
(range). 
ECT, electroconvulsive therapy; C/M-ECT, continuation-maintenance
ECT.

Table 2. Difference in number of psychiatric admissions before and 
after continuation-maintenance ECT

　Variable Data Z value† p value 

Number of admissions 
before C/M-ECT*

2.67±1.33 (1-6) −3.663 ＜0.001

Number of admissions 
after C/M-ECT

0.33±0.77 (0-3)

Values are presented as mean±standard deviation (range).
ECT, electroconvulsive therapy; C/M-ECT, continuation-maintenance
ECT.
*During the same period of C/M ECT duration prior to the beginning 
of C/M- ECT.
†Based on positive ranks on Wilcoxon signed rank test.

Hospital Re-admissions
Statistical analysis showed that the number of psychi-

atric admissions decreased significantly during C/M-ECT 
compared with the same time-period before C/M-ECT 
(Wilcoxon signed rank Z=−3.663; p＜0.001) (Table 2). 
The mean number of psychiatric admissions was 2.67 
(SD, 1.33) and 0.33 (SD, 0.77), before and during C/M- 
ECT respectively. The patients of 94.4% had been hospi-
talized during the same period prior to C/M-ECT and four 
patients (22.2%) had been hospitalized during C/M-ECT.

DISCUSSION

The result of this study showed that C/M-ECT in TRS pa-
tients was effective for reducing the number of admis-
sions. The participants were treatment resistant to two or 
more antipsychotics and treated with high dose of medi-
cation (mean chlorpromazine equivalent dose, 875.3 mg) 
including clozapine (88.9%). However, 22.2% of patients 
were re-admitted to psychiatric ward even during C/M- 
ECT augmentation. 

In an inclusive review, treatment with ECT was sig-
nificantly more likely to result in fewer relapses and in-
creased rates of hospital discharge than sham ECT in 
schizophrenia.12) More specifically, Kristensen et al.10) 
evaluated the efficacy of ECT augmentation in 66 TRS pa-
tients, and 18 patients also received the maintenance ECT 
for periods ranging from 3 months to 12 years (mean, 2.2 
years). Most of the participants were evaluated as ex-
cellent or good response. Another study reported the re-
duction of 80% of the average hospitalization duration as 
well as the effect on mood, anxiety, delusional symptoms 

and suicidal ideation by examining 19 TRS patients.11) In 
the review of Lally et al.,1) a high relapse rate of 32% in the 
weeks to months after ECT discontinuation was reported 
in patients with clozapine-ECT combination, whereas 
22.2% of patients experienced re-admission in this study. 
Although we are unable to directly compare the results of 
our study to these previous studies due to the difference of 
the study design, participants, and the criteria of relapse, 
this result is in line with previous studies reporting the ef-
fectiveness of C/M-ECT in TRS patients. The mechanism 
of C/M-ECT augmentation is not well understood. It is 
postulated that ECT changes the permeability of blood- 
brain barrier and modulates the crossing of antipsychotic 
medication,13) or potentiates the effect of neurotrans-
mitters.14) 

We employed the mirror-image design in this study and 
investigated the re-admissions during C/M-ECT. In schizo-
phrenia patients, re-admission rate is reported to associate 
with lowering the quality of life and the satisfaction with 
the treatment.15) The present result may indicate that the 
C/M-ECT treatment can help the TRS patients adapt to 
their daily life without depending on the admission of 
hospital. 

Several limitations of the present study should be 
noted. First, there were no data for the adverse events dur-
ing C/M-ECT. Second, the change of medication during 
C/M-ECT was not considered, which may have influence 
the clinical course of the patients including re-admission. 
Third, this was a retrospective study. Further studies are 
required to delineate the influence of these factors on the 
effectiveness of C/M-ECT in a longer follow up period. 
Lastly, as this is an uncontrolled study without a compar-
ison group, the number of admission observed may be a 
reflection of background variations occurring irrespective 
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of treatment.
The present study has an important implication in that 

C/M-ECT demonstrated a useful effect on re-hospitaliza-
tion of TRS patients. Further research with prospective de-
sign is needed for clarification of long-term effect of C/M- 
ECT treatment.
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