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Abstract

BACKGROUND

Electroconvulsive therapy (ECT) is used to treat major depressive disorder
(MDD). Relapse is often observed even after successful ECT, followed by
adequate pharmaceutical treatment for MDD.

AIM
To investigate the diagnostic factors and treatment strategies associated with
depression relapse.

METHODS

We analyzed the relationships between relapse, the diagnostic change from MDD
to bipolar disorder (BP), and treatment after the initial ECT. We performed a 3-
year retrospective study of the prognoses of 85 patients of the Shiga University of
Medical Science Hospital. The relative risk of relapse of depressive symptoms was
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calculated based on the diagnostic change from MDD to BP. A receiver operating
characteristic (ROC) curve was generated to evaluate the predictive accuracy of
diagnostic changes from MDD to BP based on the duration between the first
course of ECT and the relapse of depressive symptoms.

RESULTS

Eighty-five patients initially diagnosed with MDD and successfully treated with
ECT were enrolled in the study. Compared with the MDD participants, more BP
patients experienced relapses and required continuation and/or maintenance ECT
to maintain remission (65.6% vs 15.1%, P < 0.001; relative risk = 4.35, 95%CI: 2.19-
8.63, P < 0.001). Twenty-nine patients experienced relapses during the three-year
follow-up. In 21 (72.4%, 21/29) patients with relapse, the diagnosis was changed
from MDD to BP. The duration from the first course of ECT to relapse was shorter
for the BP patients than for the MDD patients (9.63 = 10.4 mo vs 3.38 = 3.77 mo, P
= 0.022); for most patients, the interval was less than one month. The relative risk
of depressive symptoms based on diagnostic changes was 4.35 (95% confidence
interval: 2.19-8.63, P < 0.001), and the area under the ROC curve for detecting
diagnostic changes based on relapse duration was 0.756 (95%CI: 0.562-0.895, P =
0.007).

CONCLUSION
It may be beneficial to suspect BP and change the treatment strategy from MDD to
BP for patients experiencing an early relapse.

Key Words: Electroconvulsive therapy; Major depressive disorder; Bipolar disorder;
Antidepressant; Prognosis; Relapse

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Patients who are diagnosed with major depressive disorder (MDD) but
repeatedly relapse after electroconvulsive therapy (ECT) and require continuation
and/or maintenance electroconvulsive therapy (C/M-ECT) may be in the depressive
phase of bipolar disorder (BP). Rather than repeating C/M-ECT alone, even without
obvious manic symptoms, the treatment for MDD may have to be revised to that for
BP for patients who relapse within one month.

Citation: Kurimoto N, Inagaki T, Aoki T, Kadotani H, Kurimoto F, Kuriyama K, Yamada N,
Ozeki Y. Factors causing a relapse of major depressive disorders following successful
electroconvulsive therapy: A retrospective cohort study. World J Psychiatr 2021; 11(10): 841-
853

URL: https://www.wjgnet.com/2220-3206/full/v11/i10/841.htm

DOI: https://dx.doi.org/10.5498/wjp.v11.i10.841

INTRODUCTION

Treatment options for major depressive disorder (MDD) resistant to pharmaceutical
therapy are extremely limited[1]. Currently, electroconvulsive therapy (ECT) is the
most promising therapeutic modality for MDD, including drug-resistant depression|[2,
3]. The efficacy of ECT is reportedly 50%-60% for drug-resistant depression,
irrespective of the presence of psychotic features[4]. However, most ECT-treated
patients who continue pharmacotherapy experience relapse within 6 mo after
receiving adequate ECT[5,6].

Thus, some maintenance therapies after adequate ECT are usually utilized to
prevent relapse if the initial therapy results in the complete remission of depression. It
has been reported that maintenance therapy with a combination of lithium and an
antidepressant is more effective than antidepressants alone[7,8]. Moreover, cumulative
evidence suggests that continuation and/or maintenance ECT (C/M-ECT) combined
with pharmacotherapy maintains a significantly higher remission rate several months
after the initial ECT[9,10]. Recent reviews and meta-analyses have recommended
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C/M-ECT combined with pharmacotherapy for MDD[11,12].

However, it remains unclear whether the recommended therapeutic strategy
obscures the potential risk of a future manic episode since both ECT and mood
stabilizers, such as lithium, are effective for both depressive and manic symptoms. A
considerable proportion of patients with bipolar disorder (BP) are misdiagnosed with
MDD at their first visit[13-15] because their episodes emerge as depression more often
than mania.

Several studies have reported a diagnostic change from MDD to BP during the
treatment of MDD[14-18]. However, the prognosis of antidepressant-resistant
depressive patients after remission using ECT has not been systematically invest-
igated. Therefore, we hypothesized that remission of depression after ECT followed by
a relapse, even after receiving an antidepressant-based maintenance therapy without
any mood stabilizers, is indicative of BP. To test our hypothesis, we conducted a
retrospective cohort study involving a 3-year follow-up of patients who experienced
remission of depression after undergoing ECT at our hospital.

MATERIALS AND METHODS

Participants

We recruited patients who were admitted to the Department of Psychiatry at the Shiga
University of Medical Science Hospital and had their first ECT between January 2009
and December 2011.

Diagnoses of inpatients in the psychiatry department, based on the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV)[19], were routinely
made by the consensus of multiple psychiatrists who are members of the Japanese
Board of Psychiatry at weekly conferences. Decisions to change the diagnosis of
manic/hypomanic episodes from MDD to BP were also made during the conferences.
We included patients who were initially diagnosed with MDD (n = 112) without any
other mental or neurological disorders (Figure 1). Patients who were initially
diagnosed as BP or with BP mixed episodes were not included in this study.

Definitions of remission and relapse
We defined successful remission after ECT as follows: (1) The patient no longer
conformed to the diagnostic criteria for MDD; (2) the Hamilton Depression Scale 21-
Item (HAMD-21)[20] score improved by = 60% since admission; and (3) the patient
was discharged and resumed normal activity at home.

Relapse was defined as the reappearance of five or more symptoms of the
diagnostic criteria for MDD.

Criterion for changing diagnosis

When there was a manic/hypomanic episode meeting the DSM-IV-Text Revision
(DSM-IV-TR)[19] criteria during the follow-up, the diagnosis was changed to BP. BP I
and II were diagnosed when the patients had manic and hypomanic episodes,
respectively. Diagnostic changes and changes in treatment strategy from MDD to BP
among inpatients were made within one week after the first manic/hypomanic
episodes were observed. Manic/hypomanic episodes of outpatients were determined
when manic/hypomanic symptoms persisted for at least more than a couple of days.
Moreover, when other psychotic and epileptic symptoms were dominant and met the
DSM-IV-TR[19] diagnostic criteria, the diagnosis was changed to schizophrenia and
epilepsy, respectively.

The patients were typically treated with antidepressants according to the American
Psychiatric Association (APA) guidelines[4]. ECT was carefully applied according to
the APA Practice Guideline[4] and the National Institute for Health and Care
Excellence (NICE) guidelines in the United Kingdom[21]. At least one of the following
criteria was met for the administration of ECT to patients with MDD: (1) The patients
did not experience remission despite receiving a sufficient dose of two or more antide-
pressants (drug resistance); (2) The patients had serious suicidal thoughts; and (3) It
was difficult to administer pharmacotherapy, such as when patients were unable to
take food and oral medications due to psychomotor retardation or hypobulia.

We excluded patients who failed to achieve remission after the first ECT (n = 11)
and those who were diagnosed with schizophrenia (n = 3), epilepsy (n = 1), chronic
pain (n = 2), or Alzheimer's disease (n = 4) during the follow-up. We could not follow
up 6 patients for the duration after the first ECT, as they moved out (Figure 1).
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Eighty-five participants, with a significant improvement in depressive symptoms
and remission after the first successful course of ECT, were naturally observed.
Depression severity and psychosocial dysfunction were assessed using the HAMD-21
[20] and the Global Assessment of Functioning scale (GAF) of the DSM-IV-TR[19]. The
duration of the follow-up observation was set to 36 mo after remission was achieved
with the first course of ECT. Anxiety symptoms were not included in this study, which
were not included in the diagnostic criteria for MDD in the DSM-IV-TR.

The study was conducted according to the guidelines of the Declaration of Helsinki.
Written informed consent was not obtained because of the retrospective nature of the
study. We displayed the study protocol on the hospital’s website and outpatient units
of the hospital. The participants were offered the opportunity to opt out of the study.
The study protocol was approved by the Shiga University of Medical Science Ethics
Committee (27-178) and registered in the UMIN-CTR (UMINO000030458).

We obtained patient data from the medical records: Age, sex, number, and date of
ECT, HAMD-21, GAF, diagnosis, onset of disease, medication, psychotic features, and
depressive symptoms. These were all essential medical data for ECT and were cross-
checked with the doctors in charge. No missing data were included in the study.

Group classification
The participants were retrospectively classified into four groups based on their clinical
course (Figure 1). Four groups were included and analyzed in this study.

Groups Aand B

Fifty-six participants who did not experience a relapse of depressive symptoms after
the first course of ECT were classified as A and B. The patients were treated with
pharmacotherapy based on their respective diagnoses.

Group A included 45 participants with MDD; 40 remained in remission with
treatment with a continuous single antidepressant, and five remained in remission
with the concomitant use of lithium and some antidepressants.

Group B included eleven participants with BP, whose diagnoses changed from
MDD to BP based on the manic/hypomanic symptoms during their first course of ECT
or during subsequent maintenance therapy with antidepressants. Six and five of them
were diagnosed with BP I and BP II, respectively. The maintenance therapy was
continued after ECT, and the antidepressant treatments were discontinued. All
patients in group B were maintained in remission with mood stabilizers.

Groups Cand D

Twenty-nine participants who experienced relapses of depressive symptoms after the
first course of ECT were classified as C and D. All patients achieved remission after the
second course of ECT and were switched to C/M-ECT with antidepressants.

Group C included eight participants with MDD: five experienced a repeated relapse
of depressive symptoms and were maintained in remission with SSRIs or SNRIs; two
experienced relapse and were maintained in remission on a tricyclic antidepressant
and aripiprazole; and one experienced relapse but was maintained in remission on an
antidepressant with lithium after C/M-ECT was discontinued.

Group D included twenty-one participants with BP whose diagnoses changed from
MDD to BP because they had manic/hypomanic symptoms during C/M-ECT with
antidepressants, which persisted after treatment was discontinued. Two and nineteen
of them were diagnosed with BP I and BP II, respectively. Patients in this group were
maintained in remission with mood stabilizers without C/M-ECT.

ECT procedures

ECT was performed using a THYMATRON SYSTEM IV ECT instrument (Somatics
LLC, Lake Bluff, IL, USA). Procedures for anesthesia and the determination of seizure
adequacy followed a standardized clinical protocol that was consistent with the
current standards of care[3]. Anesthesia for the procedure included intravenous
thiamylal (1.0 -1.5 mg/kg) and succinylcholine (1 mg/kg). The participants were pre-
oxygenated and manually ventilated using a valve mask and 100% oxygen after they
showed adequate muscle relaxation. The electrodes were placed bilaterally on the
forehead. The electrical dose for the short-term course of ECT was estimated using the
“half age method.” The median number of ECT sessions was 8.47 * 3.72. The same
energy required for short-term treatment was used for the second course of ECT and
C/M-ECT. For the short-term course, the participants received two or three weekly
sessions until remission.
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First ECT for MDD
from Jan, 2009 to Dec, 2011 (7 = 112)

Excluded:

No remission after the first ECT (7 = 11)

Diagnoses as as schizophrenia (7 = 3), epilepsy (7 = 1),
chronic pain (7 = 2) and alzheimer's disease (7 = 4)

Can not follow up for three years because patients
moved out (7 = 6)

Enrollment

\

Analyzed (7 = 85)

Figure 1 Flow diagram of the participants. ECT: Electroconvulsive therapy; MDD: Major depressive disorder.

Follow-up regimens

Pharmaceutical maintenance therapy was administered to all participants following
the first course of ECT. Tricyclic antidepressants (TCAs) were preferentially selected
for the maintenance treatment of all participants with MDD if they were tolerable.
Sackeim et al[22] reported that nortriptyline increases remission compared to
venlafaxine when concomitantly administered with ECT in patients with MDD.
Venlafaxine was not available in Japan during the study period. Fifty-two participants
primarily received TCAs, and 41 received selective serotonin or norepinephrine
reuptake inhibitors (SSRI/SNRIs). All antidepressants were prescribed in doses
equivalent to 150 mg of imipramine, which satisfied the maximum allowable dose.
When 29 of the participants experienced a relapse, a second course of ECT was
administered, and remission was achieved. Subsequently, the treatment was changed
to C/M-ECT with antidepressants. If no relapse was observed, the intervals for the

C/M-ECTs gradually increased from one to six months.

We terminated C/M-ECT when remission was maintained for more than 6 mo or
new-onset psychiatric symptoms (e.g., mood-incongruent delusions) were dominant.

Statistical analyses

The clinical characteristics are presented as mean + SD. We performed a chi-square test
or t-test to investigate any intergroup differences in the following items as needed: (1)
Demographic data (sex, age at onset, and disease duration until the first ECT session);
(2) Admission data (HAMD-21 score during admission, GAF score, the presence of
psychotic features, and the number of ECT performed during the first course); (3)
Discharge data (HAMD-21 score during discharge, GAF score, and type of antide-
pressants for maintenance therapy); and (4) Post-discharge data (the period of relapse

to C/M-ECT and the diagnosis 36 mo after the final ECT).

The relative risk (RR) and 95%Cls of the relapses of depressive symptoms were
calculated according to the diagnostic changes from MDD to BP during the three-year
follow-up. Receiver operating characteristic (ROC) curves were generated to evaluate
the diagnostic accuracy of predicting diagnostic changes from MDD to BP from the
duration between the first course of ECT and relapse of depressive symptoms. We
used the MedCalc Software Ver. 19.7.2 (Ostend, Belgium) for statistical analyses.
Statistical significance was set at P < 0.05. For the sensitivity analysis, we performed a

non-parametric analysis (Mann-Whitney test).

Sample and power analyses were performed using G*Power 3.1.9.7 (University of
Kiel, Germany). Kellner et al[23] reported that the average duration of relapse was 9.1
= 7 wk after ECT. We determined to use the same sample size and SDs for the MDD
and BP groups, and hypothesized that the mean difference in the relapse durations of
9 wk may be clinically significant. We used a = 0.05, power = 0.80, mean difference = 9,
and SD = 7 for the sample size estimation. In this study, we estimated the need for a

sample size of 22.

The statistical methods used in this study were reviewed by Prof. Hiromu Kutsumi
and Mr. Shoji Momokawa from the Center for Clinical Research and Advanced

Medicine, Shiga University of Medical Science.
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RESULTS

Characteristics of the participants

This study included 85 participants aged 56.0 + 17.0 years; 31.8% of them were males (
n =27) (Table 1, Figure 1). The average initial depressive episode started at the age of
51.7 + 17.4 years, and the first ECT was administered after 53.1 + 83.2 mo. All
participants were followed up for 36 mo. Depression was recovered by the first ECT
with scores of HAMD-21 (from 22.3 + 13.8 to 7.13 + 5.03, P < 0.001) and GAF (from 32.9
+£15.5 t0 66.6 +7.70, P < 0.001).

The MDD participants included patients whose diagnosis was not changed during
the three-year follow-up for the initial ECT (groups A and C in Figure 2).

The BP participants included patients whose diagnosis was changed from MDD to
BP during the three-year follow-up for initial ECT (groups B and D in Figure 2).

MDD with remission participants included patients who experienced relapses of
depressive episodes after the first course of ECT, who maintained remission with
MDD treatment (groups C).

BP with remission participants included patients whose diagnoses were changed
from MDD to BP because of manic/hypomanic symptoms during C/M-ECT with
antidepressants (group D). Subjects in this group experienced relapses of depressive
symptoms after the first course of ECT with antidepressants, but they maintained
remission with BP treatment.

Three subjects without relapse were excluded from this study. The diagnoses of two
subjects (one male and one female) were changed to schizophrenia due to psychotic
episodes. The diagnosis of another man was changed to epileptic psychosis because of
his past convulsive seizure episodes with psychotic features.

Seven subjects with relapse were also excluded from the study. Four subjects (two
women and two men) had their diagnoses changed to concomitant MDD and
Alzheimer's dementia due to their consistent mnemonic impairments; two males had
their diagnoses changed to concomitant MDD and chronic pain, and another male had
his diagnosis changed to schizophrenia.

Diagnostic group-specific characteristics (MDD vs BP)
We compared the demographic data of the participants whose MDD diagnosis did not
change during the three-year follow-up (Groups A and C) and those whose diagnosis
was changed to BP (Groups B and D). There were no significant differences between
the two groups related to sex, age, age of onset, and HAMD-21/GAF scores during
admission or discharge (Table 1). However, the duration from the onset of depression
to the first ECT was significantly shorter in the MDD participants (Groups A and C)
than in the BP participants (Groups B and D) (33.5 + 48.1 vs 85.8 £ 114.9%, P = 0.009),
while psychotic features were more prominent in the MDD participants (43.4% vs
21.9%, P = 0.046).

The MDD and BP participants with remission (Group C vs D) had similar

demographic data, except for the duration from the first course of ECT to relapse
(Table 1).

Diagnostic change due to manic/hypomanic episodes

Of the 85 participants, 32 (37.6%) had their diagnosis changed to BP because of
manic/hypomanic episodes experienced after remission after the first ECT or during
the C/M-ECT period (Groups B and D; Figure 2).

Higher risk of relapse among patients with diagnostic changes than those without
We observed a significantly higher risk of relapse in the diagnostic change groups
(Groups B and D) than in the unchanged groups (Groups A and C) (RR = 4.35, 95%ClI:
2.19-8.63, P <0.001). A higher percentage of relapses was found in participants whose
diagnosis was changed from MDD to BP (65.6%: Group D/Groups B + D) than in
those whose diagnosis was MDD (15.1%: Group C/Groups A + C) (P <0.001)
(Figure 2). In addition, the types of antidepressants (SSRI/SNRI or TCA) for
maintenance therapy were similar among the groups (Groups A, B, C, and D) (chi-
square test, P = 0.77).

Period until relapse

We investigated the duration from the first course of ECT to the relapse of depressive
symptoms in the patients with MDD and BP (groups C and D). The relapse was
significantly earlier in the group with a change in the diagnosis to BP (Group D) than
in the group without any diagnostic changes (Group C). (t-test, P = 0.022; Figure 3). As
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Variables Total MDD patients BP patients P values MDP w.ith BP ‘fvm? P values
remission remission
n 85 53 32 8 21
Male, n (%) 27 (31.8) 16 (30.2) 11 (34.4) 0.690 2(25.0) 7 (33.3) 0.670
Age, yr 56.0+17.0 56.6+17.6 55.0 +16.1 0.676 55.0 +21.3 51.9 £+14.9 0.656
Onset age, yr 51.7+174 53.7+183 48.5+15.3 0.179 5144233 47.0+13.2 0.527
Duration from onset to first ~ 53.1+£832  33.5x48.1 85.8 + 115 0.009 36.9 +37.9 67.1+86.1 0.385
ECT, mo
Psychotic features, 1 (%) 30 (35.3) 23 (43.4) 7 (21.9) 0.046 3 (37.5) 5 (23.8) 0.469
HAMD-21 on admission 223+138 244+151 18.9+10.9 0.079 26.4+11.0 19.1+10.2 0.103
HAMD-21 on discharge 713+5.03 677 +4.14 7.72 £ 6.26 0.008 8.75 + 4.59 6.90 +5.43 0.403
GAF on admission 329+155 31.0+16.0 36.0 +14.5 0.150 37.9 +9.88 39.0 +16.0 0.861
GAF on discharge 66.6+7.70  66.4+7.52 67.0 + 8.08 0.720 66.5 +9.07 69.2+5.97 0.348
Duration from first ECT to 9.63+10.4 3.38+3.77 0.022

relapse, mo

Results showed as mean + SD. MDD: Major depressive disorder; BP: Bipolar disorder; ECT: Electroconvulsive therapy; HAMD-21: Hamilton Depression

Scale; GAF: Global Assessment of Functioning Scale.
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Figure 2 Changes in the treatment and diagnosis based on the relapse and manic/hypomanic episodes after remission after the first
electroconvulsive therapy. Relapses were characterized by five or more of the diagnostic criteria for major depressive disorder. Patients in groups A and B did
not experience relapse after the first course of electroconvulsive therapy (ECT). Patients in groups C and D experienced a relapse after the first course of ECT. When
there was a manic/hypomanic episode during the follow-up, the diagnosis was changed from major depressive disorder to bipolar disorder. ECT: Electroconvulsive
therapy; MDD: Major depressive disorder; BP: Bipolar disorder; Li: Lithium; ARP: Aripiprazole.
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a sensitivity analysis, we performed a non-parametric analysis (Mann-Whitney test) on
duration from the first course of ECT to relapse between patients with MDD and BP

(groups C and D), and we had a similar finding with a P value of 0.034.

To determine the predictive value of the duration until relapse for BP, we
performed an ROC analysis (Figure 4). Of the patients who experienced a relapse of
depressive symptoms within 3 mo, 75% had BP, whereas 61.9% of those who remained

relapse-free for at least 3 mo had MDD.

A period of less than 1 mo to relapse demonstrated a sensitivity of 38.1% (95%CI:
18.1%-61.6%), specificity of 100% (95%CI: 63.1%-100%), and the area under the ROC
curve of 0.756 (95%CI: 0.562-0.895) (P = 0.007), which indicated a moderately
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or i —

MDD with remission BP with remission

Figure 3 Period to relapse in the continuation and/or maintenance electroconvulsive therapy group. The box-and-whisker plot displays the
statistical summary of the variables. The central box shows values from the lower to the upper quartiles. The middle line represents median values. The horizontal
line extends from the minimum to the maximum value, excluding the outliers, which are displayed as separate points. The BP participants in group D experienced
relapse significantly earlier than the major depressive disorder participants in group C.

Duration from first ECT to relapse

Sensitivity

AUC = 0.756
P =0.007

100-Specificity

Figure 4 Receiver operating characteristic analysis for determining the accuracy of the diagnosis based on the duration of the period
until relapse. Receiver operating characteristic (ROC) curves were generated to evaluate the diagnostic accuracy of predicting diagnostic changes from major
depressive disorder to Bipolar disorder from the duration between the first course of electroconvulsive therapy and relapse of depressive symptoms. The area under
the ROC curve to for detecting diagnostic changes by based on relapse duration was 0.756 (95%Cl: 0.562-0.895, P = 0.007).

predictive of the diagnostic change from MDD to BP.

DISCUSSION

Patients with BP are more likely to experience relapses after ECT

We investigated the prognosis of 85 participants who were initially diagnosed with
MDD, underwent ECT, and experienced remission over 3 years to identify the effect of
subsequent maintenance pharmacotherapy on patients with MDD. Our results
indicate that 29 participants experienced a relapse despite maintenance therapy with
antidepressants after their first course of ECT and subsequently required C/M-ECT.
Twenty-one participants (group D) had their diagnosis changed to BP. Therefore, BP
was overlooked when potential BP patients who had depressive episodes were
diagnosed with MDD, underwent ECT, and were treated with antidepressants.
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Patients with BP are more likely to experience a relapse during maintenance therapy
with antidepressants[24,25]. This may be a major reason for drug resistance and
necessitates repeated C/M-ECT.

There are no established guidelines for the management of ECT-induced mania,
and there is little evidence to guide clinicians beyond case reports and clinical
experience[26]. A case report by Lee et al[27] described ECT-induced mania treated by
aborting ECT and adding a mood stabilizer. Another case report by Thomas et al[26]
described ECT-induced mania treated with repeated ECT alone. In this study, we
aborted ECT and used mood stabilizers to treat ECT-induced mania.

Generally, a large proportion of patients with BP-associated depression may be
misdiagnosed with MDD and initially treated with antidepressants alone. Regardless
of treatment resistance, their diagnoses changed from MDD to BP during treatment
[14-18]. In agreement with this, we found that the proportion of participants whose
diagnosis was changed from MDD to BP during the maintenance treatment was
similar to or higher than those reported in previous studies, although those studies
involved smaller samples or reported shorter follow-ups than the current study[14-
18]. To our knowledge, this is the first report to date that focuses on the possibility that
patients with MDD, for which ECT is repeatedly indicated, may experience the
depressive phase of BP. When patients have never experienced manic/hypomanic
episodes, they cannot be diagnosed with BP; therefore, they remain diagnosed with
MDD and are treated with maintenance antidepressant therapy until a first
manic/hypomanic episode occurs.

Predictors of conversion to BP include the prevalence of psychotic depression[28].
Psychotic features were not prevalent among patients diagnosed with BP in this study,
which may be related to the relatively old age of the patient group in this study (51.7 +
17 .4 years).

Requirements of augmentation pharmacotherapy as a potential predictor for future
BP diagnosis

Of the 53 participants (groups A and C) who were ultimately diagnosed with MDD, 45
(84.9%) remained in remission with a single antidepressant, irrespective of the type of
antidepressant (TCA or SSRI/SNRI). Although antidepressant-antipsychotic
cotreatment is known to be effective in treating psychotic depression[29], there are no
established guidelines for the management of MDD manifesting with psychotic
symptoms after ECT.

In groups A and C, only five participants in group A and three participants in group
C required lithium or aripiprazole augmentation to maintain remission (15.1%: (5 +
3)/ (45 + 8)), whereas 45 participants maintained remission using a single antide-
pressant without requiring the use of lithium [84.9%: (40 + 5)/ (45 + 8)]. Sackeim et al[7]
(2001) indicated that the concomitant use of lithium was more effective than the use of
nortriptyline alone in maintaining remission after ECT in patients with MDD.
Likewise, aripiprazole has also been reported as a popular augmentation agent for the
treatment of depression[30]. Although we considered the possibility that lithium
augmentation could obscure the actual diagnosis, the results indicated that BP was
more common in the relapse group.

A recent observational study reported no significant difference in the relapse ratio
between MDD and BP after receiving ECT during a one-year follow-up[31]. However,
valproate maintenance pharmacotherapy for MDD was associated with a lower risk of
relapse than valproate treatment (multivariate analysis, hazard ratio: 0.091; P = 0.022).

In the current study, a large proportion (84.9%, 45/53) of patients with MDD
remained in remission for three years with only a single antidepressant. Thus, an
adequate dose of antidepressant monotherapy can maintain remission with good
tolerability if the diagnosis of MDD is accurate.

These results indicate the importance of the initial diagnosis of MDD. Moreover,
relapse that occurs during antidepressant maintenance therapy seems to be a major
predictor of later changes in BP diagnosis.

Average time to relapse after administration of initial ECT

Relapse occurred significantly earlier in patients with BP than in those with MDD after
the first course of ECT, indicating that BP depression is difficult to prevent through the
pharmacological action of antidepressants. Paradoxically, a large proportion of MDD
patients could maintain remission with a single antidepressant for at least 3 years if
remission was achieved by ECT. A time threshold of one month until relapse may be a
good predictor of BP diagnosis.
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Although a large proportion of BP patients requires treatment with mood stabilizers
to maintain remission, all patients who recovered from depression after ECT were
treated with antidepressants. This may explain the earlier relapse in BP patients in the
current study. The time-to-relapse may be a good indicator for predicting the
prospective occurrence of manic/hypomanic episodes. Early and repetitive relapses of
depressive symptoms may be an adequate milestone for predicting BP and for
changing treatment strategies for maintaining remission[32].

Limitations

A major limitation of this study is that it was a naturalistic and retrospective cohort
study based in a clinical setting. Diagnosis was based on the consensus of multiple
psychiatrists, and the Structured Clinical Interview for DSM Disorders[33] was not
performed in this study. Scales for BP, such as the Mood Disorder Questionnaire[34]
and Bipolar Spectrum Diagnostic Scale [35], were not used. Although a family history
of BP is one of the predictors of conversion to BP[28], a family history of BP was not
analyzed.

Furthermore, the number of patients was relatively small from a single perspective,
which could be a generalization bias. Retrospective clinical investigations could not
perfectly exclude the ambiguity of diagnosis, because clinical diversity and flexibility
are often required for the optimal treatment of patients. Comprehensive judgments are
required for past clinical history and current agonizing symptoms for diagnosis such
as mixed states, among others, for a diagnostic change. However, this study strictly
adheres to a therapeutic strategy for maintaining remission using a single antide-
pressant. Thus, the current results ensure novelty in detecting the margin of antide-
pressant maintenance therapy for drug-resistant depressive patients achieving
remission by ECT. With such limitations, our study suggests that C/M-ECT is
commonly required for patients initially diagnosed with MDD, and the diagnosis was
subsequently changed to BP. Patients diagnosed with MDD who are unable to
continue using antidepressants after remission with ECT and relapse and require
C/M-ECT may have BP. C/M-ECT with an antidepressant plus lithium prevents both
BP and MDD relapses; however, it may have several side effects and lead to a lost
opportunity for validating the diagnosis for remission.

CONCLUSION

Appropriate withdrawal from C/M-ECT and multiple dosing regimens contribute to
improvements in the quality of life of patients and the suppression of medical and
social welfare costs. It may be reasonable that changes from the treatment of MDD to
BP can be considered for patients who experience a relapse within one month after the
course of ECT, even if they do not have a manic/hypomanic episode. The
development of a method to predict manic/hypomanic episodes can prevent the
exacerbation of MDD and overtreatment to maintain the remission of MDD after the
initial ECT.

ARTICLE HIGHLIGHTS

Research background
Certain proportions of depressed patients relapse after electroconvulsive therapy
(ECT), and it is important to explore ways to maintain remission.

Research motivation

Since 2001, when Sackeim reported on the addition of lithium to antidepressants for
maintenance treatment after ECT, only symptomatic measures, such as continuation of
continuation and/or maintenance ECT (C/M-ECT) have been proposed, and there
have been no new findings leading to a fundamental solution for more than 20 years.

Research objectives
The objective of our study was to investigate the diagnostic factors and treatment
strategies associated with the relapse of depression.
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Research methods

We analyzed the relationships between relapse, the diagnostic change from major
depressive disorder (MDD) to bipolar disorder (BP), and treatment strategies after the
initial administration of ECT. We performed a 3-year retrospective cohort study on the
prognosis of 85 patients at the Shiga University of Medical Science Hospital. The
relative risk of relapse of depressive symptoms was calculated based on the diagnostic
changes from MDD to BP. A receiver operating characteristic (ROC) curve was
generated to evaluate the accuracy of predicting diagnostic changes from MDD to BP
based on the duration between the first course of ECT and the relapse of depressive
symptoms.

Research results

Compared with the MDD participants, a greater proportion of BP participants
experienced relapse and required continuation and/or maintenance ECT for
maintaining remission. The duration from the first course of ECT to relapse was
shorter for the BP than the MDD patients.

Research conclusions

Instead of repeating treatment for MDD, such as C/M-ECT with antidepressants
without definitive evidence of resolution, patients who relapse after ECT and
maintenance with antidepressants may benefit from changing the maintenance
treatment after remission with C/M-ECT to the treatment for BP depression, which
includes mood stabilizers without antidepressants.

Research perspectives

It is also necessary to develop a method for predicting the occurrence of manic
episodes to prevent the exacerbation of MDD, as well as overtreatment for maintaining
the remission of severe MDD after initial ECT.
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