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Background: Evidence regarding schizophrenia relapse
following acute electroconvulsive therapy (ECT) is sparse
compared with that for depression, and we have no clear
consensus on relapse proportions. We aimed to provide
longitudinal information on schizophrenia relapse fol-
lowing acute ECT. Study Design: This systematic review
and meta-analysis included randomised controlled trials
(RCTs) and observational studies on post-acute ECT re-
lapse and rehospitalization for schizophrenia and related
disorders. For the primary outcome, we calculated the post-
acute ECT pooled relapse estimates at each timepoint (3,
6, 12, and 24 months post-acute ECT) using a random ef-
fects model. For subgroup analyses, we investigated post-
acute ECT relapse proportions by the type of maintenance
therapy. Study Results: Among a total of 6413 records,
29 studies (3876 patients) met our inclusion criteria. The
risk of bias was consistently low for all included RCTs (4
studies), although it ranged from low to high for observa-
tional studies (25 studies). Pooled estimates of relapse pro-
portions among patients with schizophrenia responding to
acute ECT were 24% (95% CI: 15-35), 37% (27-47), 41%
(34-49), and 55% (40-69) at 3, 6, 12, and 24 months, respec-
tively. When continuation/maintenance ECT was added to
antipsychotics post-acute ECT, the 6-month relapse pro-
portion was 20% (11-32). Conclusion: Relapse occurred
mostly within 6 months post-acute ECT for schizophrenia,
particularly within the first 3 months. Relapse proportions
plateaued after 6 months, although more than half of all pa-
tients could be expected to relapse within 2 years. Further

high-quality research is needed to optimise post-acute ECT
treatment strategies in patients with schizophrenia.
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Introduction

Electroconvulsive therapy (ECT) is a somatic treatment
strategy widely used for treatment-resistant depression
and catatonia.! Generally, antipsychotics (APs) are used
to treat schizophrenia, although their effects are lim-
ited.>* When treatment with multiple APs fails, ECT may
be an effective treatment option.’

Several reviews evaluating the role of ECT in schizo-
phrenia have shown that acute ECT is effective at achieving
short-term improvements in psychiatric symptoms for up
to 6 weeks, reduction of relapse and rehospitalization risk,
and early hospital discharge.!7 However, insufficient ev-
idence exists to determine whether these benefits can be
maintained over medium- to long-term timeframes.’’
Hence, considerable variation can be observed in the
guidelines for the use of ECT for schizophrenia among
countries worldwide. In Asia, the technique is widely used
for schizophrenia, unlike in Western countries, where it is
not as proactively recommended.!>813

An acute course of ECT involves treatments twice or
thrice weekly, typically for a total of 6-12 treatments,
although in cases of schizophrenia, a longer treatment
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period is sometimes necessary.' ! If the patient is not
fully well after acute ECT, even with AP maintenance
therapy, or if multiple severe relapse episodes occur, con-
tinuation/maintenance ECT (C/M-ECT) once a week or
less may be considered to maintain remission and pre-
vent relapse.”? C/M-ECT must be reviewed every 6-12
months to tailor treatment to individual patient needs
while assessing the risks and benefits. Nevertheless,
there are no absolute guidelines on the timing of its
termination.'

Relapse and hospitalization for schizophrenia neces-
sitate enormous costs at both the individual and soci-
etal levels; its chronic and persistent repetition leads to
poor social functioning.?'* More than 80% of patients
with first-episode schizophrenia experience a relapse
within 5 years of their initial recovery.** Similarly, 63%
of such individuals relapse within 2 years of discharge
from the hospital, and most of those who relapse are
rehospitalized.” Thus, understanding how likely relapse
is after acute ECT is a critically important clinical issue.
However, consistent findings regarding medium- to long-
term changes in schizophrenia relapse proportions fol-
lowing acute ECT have not yet been obtained.”*

To properly evaluate the benefits of acute ECT in
treating schizophrenia, we conducted the first systematic
review and meta-analysis reporting medium- to long-
term relapse and rehospitalization proportions following
acute ECT.

Methods

Search Strategy and Selection Criteria

In accordance with the PRISMA guidelines
(Supplementary Materials, pp. 2-3), we conducted a sys-
tematic review and meta-analysis of randomized con-
trolled trials (RCTs) and observational studies reporting
relapse after acute ECT treatment for schizophrenia.>
The study protocol was registered at PROSPERO
(CRD42022341402).

We searched Embase, PubMed, Web of Science, and
Cochrane Library databases for studies published in
English from database inception until the last search on
March 7, 2024. Using the aforementioned databases and
the ClinicalTrials.gov registry and similar repositories, we
also searched for unpublished studies.

The search keywords included “electroconvulsive
therapy,” ‘schizophrenia’, and synonyms thereof, refer-
ring to related disorders. Detailed search methods in-
cluding search terms and search strings are described in
Supplementary Materials (pp. 4-12).

We also searched the reference lists of relevant pub-
lications. In some cases, multiple reports referred to the
same study or to overlapping patient populations (eg,
studies published in different years with study periods
that overlapped with nationwide observational studies).
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In these situations, only the newest or largest studies were
included.

Two independent researchers (NA and YT) conducted
the literature search. Titles and abstracts of the retrieved
studies were screened to identify potentially eligible pub-
lications. Disagreements were resolved by consensus or
via a third researcher’s opinion (ToS).

The eligibility criteria were applied in the screening
phase. The full texts of all potentially relevant articles
were screened. Criteria for inclusion in this meta-analysis
were:

(a) Schizophrenia and related disorders patient after
acute ECT,;

(b) RCTs and observational studies that reported on
rehospitalization due to relapse or worsening of
symptoms;

(c) Studies reporting remission to non-remission out-
comes post-acute ECT;

(d) Relapse proportion (or raw data enabling calculation
of the relapse proportion) were provided or could be
obtained by contacting the authors;

(e) Four or more participants?’;

Data Extraction and Primary Outcomes

Summary estimate data for each study were extracted in-
dependently by 2 researchers (NA and YT). Extracted
data were compared and inconsistencies were resolved
through consensus or a third researcher’s (AT) opinion.
Duplicate reports were identified and excluded during the
review process using study titles, trial numbers, method-
ologies, and specific patient characteristics. If the study
in question involved interventions other than acute ECT,
only the acute ECT group was included. Studies using the
same data reporting different timepoints were included as
one study.?®? Data extraction from published figures was
performed using Engauge Digitizer 12.1.% The first data
extraction was performed on August 25, 2022.

The primary outcome was defined as the pooled re-
lapse proportion estimate for patients post-acute ECT
with schizophrenia. Relapse data was extracted at 4 dif-
ferent timepoints: 3 months (>2 months and <4 months),
6 months (24 months and <9 months), 12 months (=9
months and <18 months), and 24 months (218 months).
When RCTs compared different maintenance therapies,
we pooled all the arms: differences in maintenance ther-
apies were examined through subgroup analyses. Both
relapse and rehospitalization were considered as relapse
events. If both were reported, we opted to use relapse.
Studies that did not report on relapse or rehospitalization
were excluded during the primary analysis phase. To the
greatest extent possible, we extracted data on the afore-
mentioned outcomes from each study’s endpoint data.
However, participants with unclear post-acute ECT re-
sponses or who were not discharged were excluded from
the denominator when calculating the relapse proportions.


http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schbul/sbae169#supplementary-data
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Data Synthesis, Analysis, and Quality Assessment

For the primary outcome, the relapse proportion after
acute ECT was combined for each timepoint; 3 months, 6
months, 12 months, and 24 months.

We used the command metan of Stata/IC 18.0 (Stata
Corporation, College Station) to estimate pooled relapse
proportions according to a random effects model.>' % We
pooled the relapse estimates, assuming relapse approxi-
mated risk, with a meta-analysis weighting each series
on the overall pooled estimate according to its standard
error. To normalise the sampling distribution and stabilise
the variance, a double arcsine square root transformation
was used.’>343¢ This transformation was chosen due to
the small sample size and extreme proportions.’>3¢ After
analysis, the final pooled estimates with 95% confidence
intervals (Cls) were back-transformed to facilitate in-
terpretation.’’ The recommended DerSimonian Laird
random effects models were run to account for varia-
tion between studies and increase the generalizability of
conclusions.’ We explored between-study heterogeneity
using t? and P statistics, with a P value of less than .05
and P greater than 50% taken to indicate significant het-
erogeneity.’®* However, although P is a measure devel-
oped to estimate heterogeneity in comparative data, there
is no specific test to assess heterogeneity in meta-analyses
using proportional data. Therefore, I> is recommended
to be used with caution, noting that there are some is-
sues with its application to this type of data.’** It should
be noted that P is usually high in meta-analyses of this
type, owing to the small sample sizes, and the character-
istics of proportional data that result in high variance.
Thus, we reinforced our evaluations of heterogeneity by
investigating the 95% prediction interval (Prl), based on
the prediction distribution of future research taking into
account the heterogeneity of the random effects model.*!

We conducted the following pre-planned subgroup ana-
lyses. The first was the change in relapse proportions by
maintenance therapy type post-acute ECT. Maintenance
therapy with APs alone and that with APs and C/M-ECT
combined were evaluated separately. We excluded studies
in which 20% or more of the target population in each
maintenance treatment group received a different main-
tenance therapy.*

We also examined the following subgroups: study
design (RCTs/observational studies), outcome type
(relapse/rehospitalization), publication year (1999
or earlier/2000-2009/2010 or later), location (North
America/Asia/Europe/Oceania),  diagnosis  (schizo-
phrenia/schizoaffective disorder/other), and indication
for ECT (treatment-resistant schizophrenia/clozapine-
resistant schizophrenia/other).

The risk of bias was assessed using the Joanna Briggs
Institute (JBI) Critical Appraisal Checklist, which is a re-
commended assessment tool for systematic reviews of prev-
alence and incidence (Supplementary Materials, p. 21).43%
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Two evaluators (NA and YT) used the JBI Checklist to eval-
uate the risk of bias. In the event of differences in opinion,
a consensus was reached through discussion, or a third re-
searcher (AT) was brought in to resolve the difference.

Results

Search Results

Our initial search yielded 6413 records. Title screening
revealed that 5287 of these were unrelated or duplicates
and were excluded (Figure 1). Of the remaining 1126 re-
cords, 1097 were excluded during further screening and
evaluation of the abstract/full text, leaving 29 records
(3876 patients) (4 RCTs [141 patients], 25 observational
studies [3735 patients]). We were also able to include 5
unpublished datasets (from 5 observational studies)
(see Supplementary References’ 06107113115 ' Thp 44 45]).
Included studies were published or conducted between
1993 and 2023. The number of reports for each timepoint
was: 15 at 3 months (1143 patients), 20 at 6 months (1502
patients), 17 at 12 months (2821 patients), and 6 at 24
months (443 patients).

The studies, patients, and treatment characteristics are
summarised in Supplementary Table S4 (pp. 17-20). A list
of the studies is given in Supplementary References.

Studies, Patients, and Treatment Characteristics

Fourteen studies reported only relapse as the pri-
mary outcome (9.0%; 347 patients), 12 reported only
rehospitalization (87.4%; 3389 patients), and 3 reported
both (3.6%; 140 patients). Of the 3811 individuals whose
sex was indicated, 1818 (47.7%) were female and 1993
(52.3%) were male. The mean age of the participants
was 38.1 (standard deviation [s.d.] 12.2) years, and the
mean disease duration was 9.5 (s.d. 5.9) years. The mean
reported baseline severity scores were 51.7 (s.d. 9.9; 10
studies, 271 patients) on the Brief Psychiatric Rating
Scale and 110.4 (s.d. 12.3; 3 studies, 61 patients) on the
Positive and Negative Syndrome Scale. The average
sample size per study was 133.7 (range 4-2074); the av-
erage follow-up period was 14.7 months (range 2-36).
Supplementary Table S4 (pp. 17-20) summarizes study,
patient, and maintenance therapy characteristics.

Risk of Bias Assessment

In terms of overall risk of bias, 4 (13.8%), 14 (48.3%), and
11 (37.9%) studies had high, moderate, and low risks of bias,
respectively. RCTs consistently had low bias risks, whereas
observational studies were quite varied, ranging from low to
high (4 RCTs [low: 3 studies, moderate: 1 study], 25 obser-
vational studies [low: 8 studies, moderate: 13 studies, high: 4
studies]). Among the items with particularly low percentages
of low ratings was “sample size” (17.2%) (Supplementary
Tables S5, S6 and Figure S1; [pp. 21-24]).
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6413 records identified through
database search and other sources

l

Identification

5287 records not relevant or
duplicates after title screening

l

1001 records excluded

1126 records abstracts screened

oty

369 with no available data or
other reason”

318 not clinical trials
288 review articles
26 non-human studies

125 full-text records assessed for
eligibility

Eligibility

96 full-text articles excluded t

59 with relapse not explicitly

reported

12 with no reported relapse or for
each diagnosis

9 case report ( < 4 patients)

Included

29 studies included in meta-analysis

29 studies included in systematic review

7 with duration of follow-up is
uncertain
2 with date of relapse is uncertain

3 different population

2 same data extracted from another
study

2 letter

Figure 1. Search and Selection Process. PRISMA Flow Diagram. *242 Records Without Available Data, 79 Trial Registries Without
Results, 29 Non-ECT Studies, and 19 Records Not Involving Patients with Schizophrenia and Related Disorders. fReasons for Exclusion
Detailed After Full-Text Screening are Described in Supplementary Table S2 (pp. 13-15). ECT, Electroconvulsive Therapy

Primary Outcome

The post-acute ECT pooled relapse estimates at each
timepoint were as follows: 24% (95% CI, 95% Prl: 15-35,
0-67) at 3 months, 40% (27-47, 4-79) at 6 months, 41%
(34-49, 17-68) at 12 months, and 55% (40-69, 12-94) at
24 months (Figure 2). There was high heterogeneity at all
timepoints (3 months: P <.001, > =89.0%, t*>=0.149;
6 months: P < .001, ?=90.8%, t>=0.160; 12 months:
P <.001, P»=82.8%, t=0.060; 24 months: P <.001,
P =82.6%, v = 0.095).

Subgroup Analyses

With regard to the type of maintenance therapies, of the 29
studies included, the number of studies reporting on APs
alone as maintenance therapy after acute ECT therapy at
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each timepoint were as follows: 11 (949 cases), 15 (1062
cases), 12 (2548 cases), and 4 (287 cases) studies at 3, 6,
12, and 24 months, respectively. In contrast, the number
of studies that reported on APs+ C/M-ECT mainte-
nance therapy following ECT at each timepoint were as
follows: 9 (174 cases), 10 (184 cases), 10 (172 cases), and 3
(78 cases) studies at 3, 6, 12, and 24 months, respectively.
Supplementary Table S7 (pp. 25-26) lists the demographic
characteristics and various clinical parameters of these
studies, subgrouped by maintenance therapy. Post-acute
ECT pooled relapse proportion estimates by the type of
maintenance therapy were as follows. APs alone group:
33% (95% CI, 95% Prl: 20-47, 0-82), 47% (34-59, 6-90),
47% (39-55, 22-72), and 51% (45-57, 39-64) at 3, 6, 12,
and 24 months, respectively, (Supplementary Figure S2,
p- 28). APs + C/M-ECT group: 12% (5-22, 0-48), 20%
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Study design and study Relapse (95% Cl) Weight (%)
3 months

RCTs :

Yang 2016 = E 3.77 (1.04, 12.75) 8.14
Mishra 2022 A 7.14 (1.98, 22.65) 7.41
Chanpattana 1999 ; e 66.67 (52.07, 78.64) 7.98
Subgroup (12 = 0.693) — 22.04 (0.00, 71.66) 23.53
Prediction interval E (0.00, 100.00)

(p =0.000, I2 = 96.6%, H = 5.44) :

Observational studies '

Braga 2019 — 0.00 (0.00, 21.53) 6.26
Bagcaz 2023 — 0.00 (0.00, 18.43) 6.62
Sahin 2021 —— 10.34 (3.58, 26.39) 7.46
Ying 2021 : 11.07 (8.80, 13.85) 9.06
Koh 2023 - 18.79 (14.67, 23.76) 8.95
Suzuki 2004 . + 36.36 (15.17, 64.62) 5.78
Chiu 2014 -—— 42.86 (21.38, 67.41) 6.26
Tang 2003 ' + 44.44 (18.88, 73.33) 5.36
Hustig 2009 | —— 48.15 (30.74, 66.01) 7.36
Kho 2004 : < 50.00 (21.52, 78.48) 5:12
Kales 1999 . < 60.00 (23.07, 88.24) 412
Sajatovic 1993 T + 60.00 (23.07, 88.24) 4,12
Subgroup (2 = 0.090) =i 24,01 (15.20, 34.05) 76.47
Prediction interval i (1.98, 58.67)

(p = 0.000, 2= 82.9%, H = 2.42) :

Heterogeneity between groups: p = 0.914

Overall (12 = 0.149) <t> 24.30 (15.06, 34.87) 100.00
Prediction interval (0.20, 66.84)

(p = 0.000, |2 = 89.0%, H=3.02)

6 months

RCTs '

Mishra 2022 ———— i 7.14 (1.98, 22.65) 5.42
Yang 2016 —_— 16.98 (9.20, 29.23) 5.92
Goswami 2003 —_—— 20.00 (7.05, 45,19) 4.71
Chanpattana 1999 H —_— 75.56 (61.33, 85.76) 5.81
Subgroup (2 = 0.501) T — 26.38 (0.45, 65.74) 21.87
Prediction interval " (0.00, 100.00)
(p=0.000, I?=94.4%, H = 4.23) :

Observational studies :

Braga 2019 — : 0.00 (0.00, 21.53) 4.62
Bagcaz 2023 -_-— 5.88 (1.05, 26.98) 4.87
Sahin 2021 —_—— 17.24 (7.60, 34.55) 5.46
Ying 2021 - ' 17.45 (14.61, 20.70) 6.55
Benatov 1996 + - 25.00 (4.56, 69.94) 2.77
Koh 2023 - 26.95 (22.11, 32.41) 6.47
Ng CG 2009 —_— 29.41 (18.71, 43.00) 5.90
Shibasaki 2015 ——t— 30.23 (18.60, 45.11) 5.78
Plahouras 2021 —— 44.12 (37.95, 50.47) 6.45
Hustig 2009 —_——— 51.85 (33.99, 69.26) 5.39
Sajatovic 1993 : + 60.00 (23.07, 88.24) 3.09
Suzuki 2004 ' +- 63.64 (35.38, 84.83) 4.28
Swoboda 2001 P — 68.75 (44.40, 85.84) 4.80
Chiu 2014 | —— 71.43 (45.35, 88.28) 4.62
Kales 1999 : <+ 80.00 (37.55, 96.38) 3.09
Tang 2003 ; — 100.00 (70.09, 100.00)  3.99
Subgroup (12 = 0.136) o 38.78 (28.54, 49.53) 78.13
Prediction interval : (6.14, 78.64)

(p=0.000, I2=90.1%, H=3.18) .

Heterogeneity between groups: p = 0.582 :

Overall (12 = 0.160) <fi> 36.91 (27.41,46.94)  100.00

Prediction interval
(p = 0.000, I2=90.8%, H = 3.30)

(4.33, 78.74)

T
0

T

25 50 75

T T

Relapse (95% Cl)

T
100

Figure 2. Forest Plot: Pooled Relapse Proportion Estimates at 3, 6, 12, and 24 Months After Acute ECT. ECT, Electroconvulsive

Therapy
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Study design and study Relapse (95% Cl)  Weight (%)
12 months
RCTs '
Yang 2016 ——— 33.96 (22.69, 47.41) 7.21
Chanpattana 1999 — 46.67 (24.81, 69.88) 4.56
Subgroup (t2 = 0.000) - 36.84 (25.76, 48.66) 177
(p = 0.372, 12 = 0.0%, H = 0.89) 5
Observational studies ;
Bagcaz 2023 —_—— 11.76 (3.29, 34.34) 4.85
Lally 2021 —— 20.51 (10.78, 35.53) 6.65
Choi 2018 —_—— 22.22 (9.00, 45.21) 4.98
Omori 2019 —_—— : 30.36 (22.61, 39.41) 8.23
Flamarique 2012 —_—— 30.77 (16.50, 49.99) 5.81
Koh 2023 —o— 38.30 (32.82, 44.09) 8.92
Sahin 2021 + 41.38 (25.51, 59.26) 6.05
Egorov 2000 —_— 41.79 (30.74, 53.73) 7.58
Ugok 2006 — 45.45 (21.27,71.99) 3.87
Kumagaya 2019 — 52.63 (31.71, 72.67) 510
Lin 2018 L - 53.38 (51.22, 55.51) 9.37
Hustig 2009 ) —,— 62.96 (44.23, 78.47) 5.89
Suzuki 2004 -+ 63.64 (35.38, 84.83) 3.87
Swoboda 2001 : -+ 68.75 (44.40, 85.84) 4.71
Kales 1999 , % 80.00 (37.55, 96.38) 2.35
Subgroup (12 = 0.063) <:|i> 41.73 (33.92, 49.75) 88.23
Prediction interval . (16.19, 69.89)
(p = 0.000, 12 = 84.0%, H = 2.50) ;
Heterogeneity between groups: p = 0.504 :
Overall, (12= 0.060) <> 41.39 (34. 18, 48.79)  100.00
Prediction interval (16.84, 68.45)
(p =0.000, I2=82.8%, H = 2.41)
24 months
Observational studies .
Bagcaz 2023 —0—. 29.41 (13.28, 53.13) 14.39
Koh 2023 —— 47.87 (42.11, 53.69) 22.22
Sahin 2021 _ 48.28 (31.39, 65.57) 16.99
Shibasaki 2015 —_—— 51.16 (36.75, 65.38) 18.56
Egorov 2000 ) — 79.10 (67.93, 87.12) 19.94
Kales 1999 - < 80.00 (37.55, 96.38) 7.90
Subgroup (t2 = 0.095) S 54.88 (40.14,69.21)  100.00
Prediction interval i (11.53, 94.13)
(p = 0.000, I2 = 82.6%, H = 2.40) ;
Overall (t2 = 0.095) '¢> 54.88 (40.14, 69.21) 100.00
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Figure 2. Continued

(11-32, 0-60), 30% at (21-40, 10-57), and 40% (29-51, 0-98)
at 3, 6, 12, and 24 months, respectively, (Supplementary
Figure S3, p. 29). Figure 3 and Supplementary Table S8
(p. 27) show the pooled relapse estimates for both main-
tenance therapies at each timepoint.

In the subgroup analysis, while heterogeneity was
observed across publication years at all timepoints, no

Page 6 of 11

intergroup heterogeneity was detected for study design,
outcome type, and location (Supplementary Table S9
and Figures S4-S8; pp. 30-40). Finally, due to the diffi-
culty of determining strict grouping guidelines and an
insufficient number of samples, we were unable to con-
duct a subgroup analysis on diagnosis and ECT indica-
tion criteria.
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Figure 3. Pooled Relapse Proportion Estimates From APs Alone and C/M-ECT + APs Groups at 3, 6, 12, and 24 Months. The Size of
Each Circle is Proportional to the Total Number of After Acute ECT Patients at the Start of all the Studies Contributing to That Pooled
Estimate. Aps, Antipsychotics; C/M-ECT, Continuation/Maintenance ECT; ECT, Electroconvulsive Therapy

Discussion
Main Findings

To the best of our knowledge, this is the first system-
atic review and meta-analysis to characterize short- and
medium- to long-term relapse proportions after acute
ECT for patients with schizophrenia. We conducted
a broad literature search across a variety of evidence
sources, ranging from highly structured research such
as RCTs to real-world approaches with observational
studies, and identified 29 studies (3876 patients) to in-
clude in this analysis. The main finding of this study
was that relapse after acute ECT for schizophrenia was
observed in 25% of patients in the first 3 months, was ap-
proximately 40% after 6 months, and plateaued afterward
to reach approximately 55% after 2 years.

Our results support those of a previous study indicating
that schizophrenia relapse within 6 months of acute ECT
is common*® and suggest that reducing relapse in the
first 6 months following acute ECT may be an impor-
tant clinical goal. A meta-analysis by Leucht et al. dem-
onstrated that, after treatment of acute symptoms with
common APs, continuing AP therapy is highly effective
at preventing schizophrenia relapse. When AP mainte-
nance therapy was continued, the relapse proportion
was approximately 12% for up to 3 months, 18% for 4-6
months, 27% for 7-12 months, and 44% for 13-36 months;
in contrast, when APs were discontinued, the proportions
were 37%, 50%, 64%, and 79%, respectively.* The group

who discontinued APs after successful acute therapy with
APs had similar outcomes to the results shown in this
study. In other words, after discontinuing a therapy to
which patients had demonstrated a response in the acute
phase, relapse within 6 months was common; in partic-
ular, the highest likelihood of relapse was seen within the
first 3 months. Unlike other treatments for major mental
illnesses, acute ECT is often terminated once the efficacy
goals have been achieved, and therefore relapse preven-
tion has been a major clinical challenge for ECT.#°
Although a Cochrane Review concluded that acute ECT
is effective at improving clinical symptoms of treatment-
resistant schizophrenia,® our results show that, unfor-
tunately, relapse is all too common following successful
acute ECT. This tendency to relapse following acute ECT
was similar to findings of studies in patients with depres-
sion. Jelovac et al.*® used data from RCTs up to 2013 to
conduct a meta-analysis on relapse after acute ECT for
depression and found that the relapse proportion was ap-
proximately 25% at 3 months, 40% at 6 months, and 50%
at 2 years. However, in recent years large-scale multicenter
RCTs and meta-analyses have provided robust evidence
that concomitant use of antidepressants and lithium,
concomitant use of antidepressants and C/M-ECT, op-
timization of C/M-ECT treatment strategies, and other
post-acute ECT approaches can prolong treatment re-
sponse and further suppress relapse.’’ Although the
combination of APs and C/M-ECT and the use of mood
stabilisers are reportedly effective for preventing relapse
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after acute ECT in schizophrenia, most reports were from
observational studies, and knowledge regarding effective
treatment strategies is still lacking,?045-36-58

Subgroup Analyses

In the subgroup analysis, we investigated how to maxi-
mise treatment effects after acute ECT. With mainte-
nance therapy using APs alone, the relapse proportions
after acute ECT at 3, 6, 12, and 24 months were 33%,
47%, 47%, and 51%, respectively. In contrast, relapse pro-
portions with maintenance therapy using APs + C/M-
ECT combined were consistently lower at 12%, 20%,
30%, and 40%, respectively. In other words, the effects
of acute ECT may be sustained by concomitant use of
APs + C/M-ECT. This finding agrees with that of a sys-
tematic review by Ward et al.,” which suggested that the
use of APs and C/M-ECT combined was effective in
preventing relapse. Notably, maintenance therapy using
APs + C/M-ECT maintained the relapse proportions
within the first 6 months, the period during which relapse
was most common, at approximately 20%. A proportion
of the population does not relapse even on maintenance
therapy using APs alone, although no clinical indices or
biomarkers have yet been identified that clearly differ-
entiate these individuals. Unfortunately, based on our
systematic review, we are unable to provide specific guid-
ance as to which maintenance therapies are optimal for
maximising post-acute ECT treatment effects for a given
patient group.

In other subgroup analyses, we found that, compared
with observational studies, relatively few RCTs involved
long-term follow-ups after acute ECT treatment; in par-
ticular, evidence at or beyond the 12-month timepoint was
lacking. Hence, whether differences in relapse proportion
estimates between RCTs and observational studies are
due to biases originating in differences in study design is
unclear. In the analysis of relapse and rehospitalization,
estimates of rehospitalization were consistently lower
than those of relapse. Although little subjective heteroge-
neity was observed in definitions of hospitalisation, many
studies in this analysis included hospitalisation in the def-
inition of relapse, with varying thresholds for hospitalisa-
tion, primarily reflecting differences in health insurance
systems and the year/period in which the study was con-
ducted. Therefore, both results were possibly affected. In
terms of publication year, relapse proportions and het-
erogeneity were consistently low across all timepoints
after the publication year 2010, because multiple studies
after 2010 included patients that received APs + C/M-
ECT or were supplemented with mood stabilisers (1999
or earlier: 2 studies; 2000-2009: 1 study; 2010 or later: 13
studies). Based on these results, post-acute ECT main-
tenance therapy strategies for schizophrenia may im-
prove, similar to trends reported for depression,243:36-58
By location, our analysis revealed that the majority of
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the participants in this meta-analysis were recruited from
Asian countries (Asia, 86.46%; North America, 6.76%;
Europe, 5.65%; Oceania, 1.19%). As noted previously,
ECT is not proactively recommended for schizophrenia
in North America and Europe, whereas it is widely used
in Asia, underscoring this regional asymmetry."!

Strengths and Limitations

The present review had several strengths, including its in-
clusive and comprehensive design, predefined inclusion
criteria, and realistic interpretation of relapse propor-
tions that account for clinical progress at each timepoint.

However, the study must be interpreted considering the
following limitations. First, due to the nature of this study
being a proportional meta-analysis that summarises re-
lapse proportions, we are unable to provide recommenda-
tions on the use of ECT for schizophrenia per se.

Second, irrespective of the study design, results at all
timepoints were highly heterogeneous. This suggested
that criteria for study parameters, populations, and treat-
ment variables differed between the studies included in
this meta-analysis. Unfortunately, no specific statistical
test exists to evaluate heterogeneity in meta-analyses that
use proportional data. While considering that there are
several issues with applying such a metric to this type
of data, the literature recommends that the I? statistic
be applied.*? Thus, in the context of the current meta-
analysis, I? values must be interpreted carefully. We used
Prl, which incorporates and assesses both the uncertain-
ties in the combined effects and the potential heteroge-
neity to predict likely distributions of future studies.

Third, the sample sizes of many of the studies included
in our analysis were small, likely owing to the limitations
unique to the field of ECT research. Patients with severe
schizophrenia warranting ECT are a highly selective and
limited population, and the prevalence of such disease
in the general population, especially compared with that
of other mental illnesses, is low. We decided to compre-
hensively pool together all studies from which post-acute
ECT relapse proportions for schizophrenia and other re-
lated disorders following acute ECT could be calculated.

Fourth, ECT treatment is commonly accompanied
by concomitant antipsychotics with or without other
medicines. Owing to the nature of the large amount of
retrospective data included, this meta-analysis was un-
able to separate the impact of concurrent medication
and ECT on outcome events of patients’ relapse and
rehospitalization.

Fifth, the studies included in this analysis had different
designs, used different diagnostic criteria, had different
definitions of relapse, and employed different recruit-
ment criteria. However, because the outcome here was the
prognosis-related event of relapse, the results obtained
from integrating the data used in this study are within a
clinically meaningful range.



To overcome these limitations, multicenter trials with
detailed information on the clinical assessment of pa-
tients, ECT settings, and pharmacotherapy in both acute
and maintenance treatment phases could be conducted.
A common definition of relapse and a long-term ob-
servation period are necessary. In addition to clinical
outcome assessment, studies of the mechanisms of ECT-
associated neurobiological/behavior changes and the spe-
cific brain processes underlying post-ECT relapse and
relapse prevention effects are helpful.

In addition to other research designs, these studies
should also investigate the mechanisms of change and
specific processes underlying post-ECT relapse and re-
lapse prevention effects. These findings are of critical im-
portance in sustaining and individualising medical care
for patients with schizophrenia.

Conclusion

In conclusion, our results indicated that relapse within
6 months is common following acute ECT for schizo-
phrenia, particularly within the first 3 months. Relapse
proportions plateau somewhat after 6 months, although
ultimately, after 2 years, more than half of all patients
can be expected to relapse. Further, our results suggest
that, following successful acute ECT, concomitant use
of APs+ C/M-ECT may reduce relapse proportions,
although this finding should be confirmed with higher-
quality evidence. The findings of this study have impor-
tant implications for expected outcomes following acute
ECT for patients with schizophrenia.

Supplementary Material

Supplementary material is available at https://academic.
oup.com/schizophreniabulletin.
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