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RESEARCH ARTICLE

A systematic review and meta-analysis of maintenance treatment for
psychotic depression

Ahmed Al-Wandia , Christoffer Holmbergb, Mikael Land�enc and Axel Nordenskj€olda

aUniversity Health Care Research Centre, Faculty of Medicine and Health, €Orebro University, €Orebro, Sweden; bSchool of Medical Sciences,
€Orebro University, €Orebro, Sweden; cInstitute of Neuroscience and Physiology, the Sahlgrenska Academy at Gothenburg University,
Gothenburg, Sweden

ABSTRACT
Purpose: To perform a systematic review on the use of maintenance treatment to prevent relapse
and recurrence in patients with psychotic unipolar or bipolar depression.
Methods: We conducted an electronic search in December 2019 (and an updated search in July 2021)
of four databases (PubMed, Embase, PsycINFO, and Cochrane) to identify controlled studies comparing
the relapse rates of patients receiving maintenance treatment for psychotic unipolar depression and
psychotic bipolar depression. A meta-analysis was made that included three studies comparing anti-
depressant (AD) and antipsychotic (AP) combination therapy with AD monotherapy. We used the
GRADE tool to assess the quality of evidence.
Results: We included five randomized controlled trials fulfilling the inclusion criteria, making three
comparisons: (a) ADþAP versus AD monotherapy; (b) ADþAP versus AP monotherapy; (c)
ADþ electroconvulsive therapy versus AD monotherapy. The included studies only examined patients
with psychotic unipolar depression. The largest included study reported a statistically significant
advantage of ADþAP compared with AD monotherapy. We made a meta-analysis of the three studies
comparing ADþAP combination therapy with AD monotherapy, which included 195 patients and 56
events. The meta-analysis did not show a statistically significant difference between these treatments.
Conclusions: Contrary to the finding of the largest study, we did not find a statistically significant dif-
ference between ADþAP combination therapy and AD monotherapy in the meta-analysis. There is
insufficient evidence to support the superiority of any treatment modality as maintenance treatment
for psychotic depression. Further studies are required.
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Introduction

Psychotic unipolar depression has an estimated lifetime
prevalence of between 0.35% and 1% [1]. Patients with
psychotic unipolar depression have more severe episodes
than patients with non-psychotic depressive episodes [1,2];
thus effective treatment is of great importance.

Electroconvulsive therapy (ECT) is an effective acute treat-
ment for psychotic unipolar depression, with treatment
responses of 70% and above [3–5]. Antidepressants (AD) and
antipsychotics (AP) are other established acute treatment
options. There have been suggestions that combination ther-
apy with ADþAP is more effective than either treatment as
monotherapy [6,7]. The treatment guidelines of the American
Psychiatric Association recommend ECT or combination ther-
apy with ADþAP as first-line acute treatment. However, the
American Psychiatric Association does not present any spe-
cific guidelines for the maintenance treatment of psychotic
unipolar depression [8].

In 2011, Farahani et al. made a systematic review examin-
ing the efficacy of AD and AP (but not other interventions)
as maintenance treatments. They identified one randomized
controlled trial that investigated maintenance treatment [6].
Since then, further studies have been published on mainten-
ance treatment for psychotic unipolar depression. However,
we have not found any systematic reviews on maintenance
treatment for psychotic bipolar depression. Thus, a system-
atic review examining the evidence of maintenance treat-
ment for psychotic unipolar and bipolar depression is
warranted. For the purposes of this review, maintenance
treatment is defined as an intervention given after a patient
has either remitted or responded to acute treatment.

Aims of the study

To perform a systematic review on the effectiveness of main-
tenance treatment to prevent relapse and recurrence in

CONTACT Axel Nordenskj€old axel.nordenskjold@regionorebrolan.se University Health Care Research Centre, €Orebro University Hospital, €Orebro, 701
85, Sweden

Supplemental data for this article can be accessed online at https://doi.org/10.1080/08039488.2021.1990997

� 2021 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-nd/4.0/),
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way.

NORDIC JOURNAL OF PSYCHIATRY
2022, VOL. 76, NO. 6, 442–450
https://doi.org/10.1080/08039488.2021.1990997

http://crossmark.crossref.org/dialog/?doi=10.1080/08039488.2021.1990997&domain=pdf&date_stamp=2022-07-14
http://orcid.org/0000-0003-1042-0730
http://orcid.org/0000-0002-4496-6451
http://orcid.org/0000-0001-7454-3065
https://doi.org/10.1080/08039488.2021.1990997
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1080/08039488.2021.1990997
http://www.tandfonline.com


patients with psychotic unipolar depression or psychotic
bipolar depression who have responded to acute treatment.

Methods

The PRISMA guidelines were followed for this systematic
review [9]. A PRISMA checklist is presented in Supplemental
Appendix 1. We searched for controlled studies examining
the outcome of maintenance treatment in patients diag-
nosed with either psychotic unipolar depression or psychotic
bipolar depression. In Table 1, an overview of the search
strategy and collection of data items is presented.

Synthesis of results and risk of bias within and
across studies

Quality assessment of the individual studies
To evaluate the quality of the individual studies, the Jadad
scale was used, which consists of three items: randomization
(0–2 points), double-blinding (0–2 points) and withdrawals
and drop-outs (0–1 point). The maximum score is 5 points;
0–2 points indicate that the study is of low quality, and 3–5
points indicate high quality [10].

Meta-analysis
The software RevMan 5.4 (developed by the Cochrane collab-
oration) was used to conduct a meta-analysis, which con-
sisted of three studies comparing ADþAP combination
therapy with AD monotherapy. The outcome was whether a
patient suffered a relapse or not. A random effects model
was used due to substantial heterogeneity (I2 ¼ 61%). Risk
ratio was chosen as the effect measure to facilitate data
interpretation. Mantel–Haenszel was chosen as statis-
tical method.

GRADE assessment
We used the system of Grading of Recommendations
Assessment, Development and Evaluation (GRADE) to evalu-
ate the summarized quality of evidence for the studies com-
paring the effects of ADþAP combination therapy with AD
monotherapy. There are four levels to classify the quality of
evidence: very low, low, moderate, and high. Observational
studies without any special strengths or limitations are con-
sidered to provide low-quality evidence, whereas randomized
controlled trials without significant limitations provide high-
quality evidence. The GRADE score can be lowered by 1–2
levels for each of the following factors: limitations in the
study design or execution (risk of bias), inconsistency of
results, indirectness of evidence, imprecision, and publication
bias. The GRADE score can be elevated by 1–2 levels if the
effect size is large. The score is raised by one level if a dose-
response gradient is shown, and also if all plausible con-
founding would reduce the demonstrated effect or increase
the effect if no effect was observed (this specific criterion is
only applicable for observational studies) [11]. For compari-
sons of interventions where only one article is published, a
total GRADE score was not given. However, we evaluated the

applicable abovementioned factors and discussed them nar-
ratively for these comparisons.

Results

Study selection

The initial search in December 2019 generated six studies
that met our inclusion criteria. In July 2021, we conducted a
second search, with the same search string and databases as
in the initial search, identifying one additional study. Of the
seven identified studies, five were RCTs. The two other stud-
ies were not included in this review due to being observa-
tional studies of low quality [12,13]. A flow diagram of the
study selection is presented in Figure 1. A description of the
main reasons for excluding articles after the full-text analysis
is presented in Supplemental Appendix 3.

In all included studies, patients were classified as having
psychotic unipolar depression according to DSM-IV or DSM-
IV-TR criteria; thus, none of the articles examined patients
with psychotic bipolar depression.

Of the included articles, three compared the combination
of ADþAP with AD alone or alongside placebo [14–16]; one
study compared the combination of ADþAP with AP and
placebo [17]; and one study compared ECT and AD with AD
alone [18]. Below, we present the results of these
comparisons.

Quality assessment of the individual studies

All included studies were deemed to be of high quality
according to the Jadad scale (see Table 2). All studies
described using computer-generated randomization, except
for the study by Meyers et al., where the randomization
method was not mentioned. Double-blinding was mentioned
in the studies by Flint et al., Meyers et al., and Bingham et al.
and in all these studies it was implied that neither the study
participant nor the person doing the assessment could iden-
tify the intervention. The study by Navarro et al. was single-
blinded (and thus 0 points was given for blinding). The study
by Wijkstra et al. was blinded in the acute phase of the treat-
ment but was unblinded during the maintenance phase.
Complete data of withdrawal was presented in the studies
by Flint et al., Wijkstra et al., and Navarro et al.

AD1AP versus AD monotherapy

We found three randomized controlled studies comparing
the efficacy of ADþAP combination therapy with AD
monotherapy.

In the largest study by Flint et al. combination therapy
with sertraline and olanzapine was superior to sertraline and
placebo; of patients who finished the study, 13/56 patients
in the combination group relapsed, whereas 34/58 patients
in the sertraline monotherapy group relapsed [14]. The differ-
ence is statistically significant and gives a number needed to
treat of 2.82 (95% CI: 1.87–5.77).
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Table 1. Overview of search strategy and collection of data items.

Electronic search We conducted an electronic search of four databases (PubMed, Embase,
PsycINFO, and Cochrane). The search string was made up of three search
blocks separated by the word AND: one search block for the name of the
disease, one search block for prevention and treatment, and one search
block for relapse and recurrence. The search string used for the PubMed
search is presented in Supplemental Appendix 2.

Inclusion criteria � The subjects needed to be in remission or to have responded to acute
treatment prior to the start of the maintenance treatment.

� There needed to be more than five subjects in the intervention and
control groups for a study to be included.

Exclusion criteria � Case reports, study protocols, reviews, studies examining only non-
affective psychoses, post-partum psychoses and uncharacterized
psychoses were excluded.

� Studies in any other language than English were excluded.

Study selection and collected data items All abstracts from the initial search in December 2019 were screened
independently by two authors (AA & CH). In case of disagreement, the
article was included. The abstracts from the updated search in July 2021
were screened by one author (AA). The articles included for full-text
analysis were assessed by two authors (AA & AN). From each article we
extracted the following information:

� Patient characteristics
� Interventions
� Post-acute treatment status
� Definition of relapse and/or recurrence
� Number of events
� Drop-out rates
� General study characteristics

Disagreements regarding the quality of the evidence were resolved by
discussion between AA & AN.
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(n = 2653)
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Addi�onal records iden�fied
through other sources

(n = 3)

Records a�er duplicates removed
(n = 2103)

Records screened
(n = 2103)

Records excluded
(n = 2062)

Full-text ar�cles assessed
for eligibility
(n = 41)

Full-text ar�cles excluded (n = 34):

1. No data on how many pa�ents with
psycho�c depression that received a
specific treatment
(n = 11)

2. The outcome of a specific treatment for
pa�ents with psycho�c depression cannot
be extracted
(n = 10)

3. Lack of interven�on and/or control
group of sufficient size (more than 5
subjects)
(n = 8)

4. Ar�cles in a language other than English
(n = 4)

5. Ar�cle not found
(n = 1)

Studies fulfilling
eligibility criteria

(n = 7)

Studies included in quan�ta�ve
synthesis (meta-analysis)

(n = 3)

Addi�onal records iden�fied
through updated
database searching

in July 2021
(n = 183)

Studies included in
systema�c review

(n = 5)

Ar�cles fulfilling
eligibility criteria
excluded from the
review (n = 2):

1. Observa�onal
studies of low quality
(n =2)

Figure 1. PRISMA flow diagram of study selection.
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The other two studies were smaller, had few relapses, and
did not show any significant difference between combination
therapy and monotherapy. In the study by Wijkstra et al. 1/
24 patients who finished the study relapsed when receiving
venlafaxine and quetiapine combination therapy, 1/17
relapsed when receiving imipramine monotherapy, and 0/12
relapsed when receiving venlafaxine monotherapy [16].

In the study by Meyers et al. 5/15 patients who received
nortriptyline and perphenazine combination therapy relapsed
compared with 2/13 patients who received nortriptyline
monotherapy [15].

The patient characteristics, criteria for inclusion after acute
treatment, and definition of relapse were similar between
the studies and are presented in Table 3.

Meta-analytic comparison

Combination therapy was favored over monotherapy, but
the effect was not statistically significant (p¼ 0.76). For the
study by Wijkstra et al. we combined the results of the venla-
faxine monotherapy group and imipramine monotherapy
group as an AD monotherapy group. The meta-analysis is
presented in Figure 2.

GRADE assessment

We assessed that the total quality of evidence to support the
use of combination therapy over monotherapy was very low.
The initial rating was reduced by three levels based on
inconsistency (�1 level) and imprecision (�2 levels) of the
results. The inconsistency was based on substantial hetero-
geneity between studies. Imprecision resulted from a low
number of study participants and events. See Table 4 for a
summary of the GRADE scoring. In Table 5, we present some
other observed differences and deficiencies between the
studies that were not severe enough to downgrade the qual-
ity of evidence.

AD1AP versus AP monotherapy

In a study by Meyers et al. patients with psychotic unipolar
depression were randomized under double-blind conditions
to receive either olanzapine and sertraline combination ther-
apy or olanzapine and placebo as acute treatment [19].
Bingham et al. conducted a continuation study in which
patients who achieved remission continued to receive the
same treatment, in what was called a ‘stabilization phase’,

for another 12weeks (still under double-blind condi-
tions) [17].

Bingham et al. defined relapse as 2 consecutive weeks ful-
filling at least one of the following criteria: (a) Hamilton
Depression Rating Scale (HDRS) score � 18; (b) meeting
symptomatic criteria for major depressive disorder according
to the Structured Clinical Interview for DSM-IV (SCID); or (c)
SCID-rated psychosis and a score of �3 on the Schedule for
Affective Disorders and Schizophrenia (SADS) delusion or hal-
lucination severity items.

Of patients receiving combination therapy, 6/46 patients
relapsed compared with 2/25 receiving olanzapine mono-
therapy, but the difference was not statistically significant.
Data on potential drop-outs were not reported.

There was a statistically significant difference (but not
regarded as clinically meaningful) in the baseline HDRS score
after the acute treatment; the mean score was 3.96 (SD 2.75)
in the combination group and 5.32 (SD 2.67) in the mono-
therapy group. Besides this, the patient characteristics in the
study by Bingham et al. were similar, with no reported statis-
tically significant differences between the treatment groups.
The mean age was 59.7 years (SD 17.3) in the combination
group and 60.1 years (SD 15.4) in the monotherapy group. In
the group receiving combination therapy, 71.7% were
female, whereas 64.0% were female in the group receiving
olanzapine monotherapy.

ECT1AD versus AD monotherapy

In a randomized study by Navarro et al. 38 elderly patients
aged 60 and older with psychotic unipolar depression
received acute treatment with ECT and nortriptyline [18]. In
patients who remitted, 16 received nortriptyline and ECT as a
maintenance treatment. The ECT was administered weekly
for the first month, and then every 2weeks for another
month, and then monthly until the end of the follow-up
after 2 years. This group was compared with a group of 17
patients remitting from acute treatment who received nor-
triptyline monotherapy as maintenance treatment. The
patients treated with nortriptyline monotherapy also received
risperidone for 6weeks after cessation of acute treatment;
the dose of risperidone was gradually tapered-off for another
4weeks. The study was conducted under single-blind condi-
tions during the maintenance phase.

A survival analysis measuring the number of relapses and
recurrences during the 2-year study period was conducted.
Re-emergence of depressive symptoms according to DSM-IV
and a HDRS score � 16 within 6months of the end of treat-
ment was defined as a relapse, and after 6months this re-
emergence was defined as a recurrence. In the nortriptyline
monotherapy group, 8/13 participants that completed the
study either relapsed or experienced recurrence. In the ECT
and nortriptyline group, only 1/12 patients relapsed.

In the monotherapy group, 23.5% of the patients (4/17)
dropped out and in the combination group, 25% (4/16)
dropped out.

The patient characteristics were similar between the treat-
ment groups. The mean age prior to the acute treatment

Table 2. Quality assessment of individual studies.

Study Randomization Blinding Withdrawals Total scoreb

Flint et al. 2 2 1 5/5
Meyers et al. 1a 2 0 3/5
Wijkstra et al. 2 0 1 3/5
Bingham et al. 2 2 0 4/5
Navarro et al. 2 0 1 4/5
aThe study was randomized, but the randomization method was
not mentioned.
bA total score of 0–2 points indicate a low-quality study, and a score of 3–5
points indicate a high-quality study.
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was 70.4 years (SD 3.2) in the combination group and
70.7 years (SD 3.4) in the monotherapy group. In the

combination group, 62.5% of the participants were female
compared with 64.7% in the monotherapy group.

Table 3. Patient characteristics, post-acute treatment status, and relapse definition of studies comparing ADþAP with AD monotherapy.

Study Country

Number of
participants in each
treatment groupa

Age range and
mean age (SD) in

each
medication group

Gender
(%, female)

Required status after
acute treatment Definition of relapse

Flint et al. United States
and Canada

AD: 62
ADþAP: 64

- Age range:
18–85 years

- AD: 55.7 (SD 14.9)
- ADþAP: 55.0

(SD 15.1)

- AD: 66.1
- ADþAP: 57.8

Absence of
hallucinations and
delusions, and
fulfilling either
criteria 1 or 2 below
were eligible for the
stabilization phase
(MMSE score� 24
was also required
after the
stabilization phase
to enter the
maintenance phase):

1. HDRSc score� 10
2. HDRS score: 11–15

and� 50% reduction
of initial score, and
graded as at least
much improved on
the Clinical Global
Impression Scale

Fulfilling at least one
of the following
criteria:

1. Meeting
symptomatic
criteria for major
depressive episode
according to DSM-
IV

2. HDRS score� 18
3. SCID-rated

psychosis
4. Having a suicide

plan, attempting
suicide, symptoms
of mania or
hypomania, or
being hospitalized
in a
psychiatric unit

Meyers et al. United States AD: 13
ADþAP: 15

- Age range:
50–84 years

- AD: 67.9 (SD 9.4)
- ADþAP: 75.1

(SD 5.8)

- AD: 69.2
- ADþAP: 66.6

HDRS score< 10,
SADSd delusional
score: 1 (indicating
absence of
delusions) and
MMSEe score > 24

Meeting criteria for
major depression
according to DSM-
IV or developing
delusional ideation

Wijkstra et al. Netherlands AD: 33b

ADþAP: 26
- Age range:

18–65 years
- Imipramine: 52.0

(SD 9.6)
- Venlafaxine: 53.7

(SD 6.8)
- Venlafaxine and

quetiapine: 49.5
(SD 11.5)

- Imipramine: 45.0
- Venlafaxine: 30.8
- Venlafaxine and

quetiapine: 57.7

HDRS score� 14 and
a� 50% decrease of
the initial score

HDRS score> 14 or
not maintaining
a� 50% decrease
of the HDRS score
(compared with
prior
acute treatment)

aThe total number of participants, including potential drop-outs are presented.
bThe patients receiving venlafaxine (n¼ 13) and imipramine (n¼ 20) are added together.
cHDRS: Hamilton Depression Rating Scale; all studies used the 17 item version.
dSADS: Schedule for Affective Disorders and Schizophrenia.
eMMSE: Mini Mental State Examination.

Figure 2. Meta-analysis, random-effect analysis model of studies comparing ADþAP with AD monotherapy.

Table 4. GRADE scoring of studies comparing ADþAP with AD monotherapy.

Number
of studies

Patients
(events)

Final
GRADE
score Design Study design Inconsistency Indirectness Imprecision

Publication
bias Large effect

Dose-
response Confounders

3 195 (56) 1/4 RCT 0 �1 0 �2 0 0 0 0
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Discussion

We conducted a systematic review and meta-analysis on the
use of maintenance treatment to prevent relapse in psych-
otic unipolar and psychotic bipolar depression. After full-text
analysis, five RCT studies were included on psychotic uni-
polar depression, whereas we did not identify any controlled
studies on psychotic bipolar depression. Thus, the discussion
below relates to psychotic unipolar depression.

In our meta-analysis we did not find a statistically signifi-
cant difference between ADþAP combination therapy and
AD monotherapy. However, this should be interpreted with
caution. In the only study that provided high-quality evi-
dence by Flint et al. there was a distinct superiority of com-
bination treatment, with a number needed to treat of 2.82
(95% CI: 1.87–5.77). Several factors also raise the question of
whether the included studies are too heterogeneous to be
synthesized in a meta-analysis. Firstly, the studies by Wijkstra
et al. and Meyers et al. were significantly smaller and had
few events. When combined, these two studies had less par-
ticipants than the study by Flint et al. and only yielded data
on nine relapses.

An explanation for the low number of events in these
studies may arise from the smaller sample size, and the
shorter treatment duration and follow-up times used by
Wijkstra et al. (15weeks) and Meyers et al. (26weeks) com-
pared with Flint et al. (8weeks of stabilization treatment and
36weeks of maintenance treatment).

The optimal duration of maintenance treatment following
remission is unclear. Rothschild et al. suggested that the
majority of patients with psychotic unipolar depression do
not need treatment with AP for more than 4months [20].
This notion is based on a small uncontrolled study in which
30 patients with psychotic unipolar depression who had
achieved remission were treated with fluoxetine and perphe-
nazine for 3months (plus 1month of acute treatment). After
that, the dose of perphenazine was tapered-off; 22/30
patients remained well until the end of the study 11months
later. The remaining 8/30 patients showed signs of impend-
ing relapse within 2months of the tapering. All patients
regained remission when perphenazine treatment was rein-
stated. When a new attempt was made to taper-off perphe-
nazine, 3/8 patients once more presented with symptoms of

impending relapse. On the other hand, a study by Naz et al.
indicated that a high proportion of relapses may occur after
1 year, whether patients are obtaining treatment or not [21].
In their study, 60 patients who had achieved remission after
an episode of psychotic unipolar depression were followed-
up for 4 years, during which 26 patients relapsed. The
median time for relapse was 50.0weeks (interquartile range:
30.3–78.6weeks). The authors concluded that treatment after
achieving remission was not significantly associated with
time-to-relapse. Since the optimal duration of maintenance
treatment is not known, we suggest that future studies
adhere to the protocol of Flint et al. with a follow-up time of
at least 36weeks.

Another factor that may influence the heterogeneity of
the results is that each study used a different acute treat-
ment. In the study by Meyers et al. all patients achieved
remission with ECT. In the study by Wijkstra et al. the
patients continued to receive the acute treatment that led to
remission (i.e. the maintenance AD monotherapy group
achieved remission with acute AD monotherapy), whereas in
the study by Flint et al. all patients achieved remission with
combination treatment, and then AP was removed from the
AD monotherapy group in the maintenance phase. However,
removal of AP occurred after a stabilization phase of 8weeks,
during which the patients needed to continue to be
responding or be in remission to be eligible for the mainten-
ance phase. Thus, AD and AP were effective and safe for the
patients in the trial. The study by Flint et al could therefore
be described to be enriched for patients who benefit from
AD with AP, a design which tend to increase the effect of
the studied drug [22].

In summary, the differences in sample size, acute treat-
ment, and duration of treatment and follow-up time make it
questionable to synthesize the high-quality study by Flint
et al. with the other two in a meta-analysis. However, the
study by Flint et al. only answers the question of whether a
patient that has responded to acute treatment with olanza-
pine and sertraline should continue to receive the same
treatment. The everyday clinical setting is more complex,
consisting of patients that have responded to a variety of
acute treatment modalities such as ECT or AD monotherapy.
It is uncertain if the findings of Flint et al. can be generalized

Table 5. Other differences and deficiencies of studies comparing ADþAP with AD monotherapy.

Study Acute treatment
Maintenance treatment

duration and follow-up time
Mean number of previous depressive

episodes (SD)b Drop-out rate

Flint et al. Sertraline and olanzapine 8þ 36 weeksa � Sertralineþ olanzapine:
73.4% experiencing� 2 episodesc

� Sertralineþ placebo:
75.8% experiencing� 2 episodesc

9.5%

Meyers et al. ECT 26weeks � Nortriptylineþ perphenazine: 3.1. (1.9)
� Nortriptylineþ placebo: 2.6. (1.6)

Not reported

Wijkstra et al. Same as during the
maintenance phase

15weeks Imipramine: 1.0 (1.4)
Venlafaxine: 0.4 (0.7)
Venlafaxineþ quetiapine: 0.9 (1.2)

10.2%

aThe patients who responded/remitted after acute treatment continued to receive sertraline and olanzapine for 8weeks in a stabilization phase. The patients
who still responded/remitted were then (after randomization to receive either combination therapy or monotherapy) treated and followed-up for another
36weeks. The monotherapy group had a 4week taper-off period from olanzapine before changing to placebo.
bNone of the studies reported whether the previous episodes had concurrent psychotic symptoms. None of the studies reported a statistically significant differ-
ence between the different treatment groups.
cThe mean value was not reported, only the percentage of patients experiencing a minimum of two episodes was reported.
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to these populations. Thus, we aimed to synthesize the
results from studies examining the same maintenance treat-
ment intervention under various conditions, in order to see if
we could obtain a more general conclusion.

Regarding other possible interventions, we only identified
one controlled study each for AP monotherapy and ECT (þ
nortriptyline), and thus no general conclusions can be made
about these interventions.

The potential preventive effect of AP as a maintenance
treatment for unipolar depression as a whole is uncertain. In
a systematic review for patients with non-psychotic unipolar
depression by Chen et al. three studies where found, com-
paring AP monotherapy with placebo; or comparing AP as
an adjunctive to AD with AD and placebo [23–26]. The time-
to-relapse tended to be longer in patients receiving AP treat-
ment than in the placebo group, but only the study by
Liebowitz et al. showed a statistically significant difference
[26]. The study by Liebowitz et al. showed that continued
quetiapine treatment was advantageous over placebo in
patients stabilized on quetiapine. In summary, there are not
enough studies on the potential preventive effect of AP in
psychotic depression to draw any conclusions. Further
research is needed to explore this understudied field, particu-
larly for psychotic depression but also for non-psychotic
depression. Treatment with AP is not unproblematic. Except
for known side effects of AP such as metabolic effects, extra-
pyramidal symptoms, and anticholinergic symptoms, AP have
also been found to be frequently used agents in suicidal poi-
soning; thus, if AP does not have a preventive effect, they
could potentially be harmful [27,28]. An interesting question
is whether there are any differences between different
classes of antipsychotics. Atypical antipsychotics has a
reduced risk of extrapyramidal symptoms and also potential
antidepressant qualities [29]. We did not find any controlled
studies that compared different classes of antipsychotics, nor
did Wijkstra et al. in their systematic review on acute
pharmacological treatment for psychotic depression [7].
However, this may be an important topic for future research.

ECT is an effective acute treatment for psychotic depres-
sion. The American Psychiatric Association recommends ECT
as a first-line acute treatment option [8]. There is long clinical
experience with ECT for psychotic depression. The scientific
basis for this recommendation is largely based on a meta-
analysis on acute treatment by Parker et al. comparing ECT,
monoamine oxidase inhibitors, tricyclic antidepressants (TCA)
and AP either as monotherapy or in combination [3]. In this
meta-analysis, ECT was superior to TCA monotherapy, and
there was a trend for ECT to be superior to TCAþAP com-
bination therapy and AP monotherapy; yet 20 of the 21
included studies on ECT appeared to be uncontrolled studies.
To our knowledge there is no systematic review on acute
treatment for psychotic depression with controlled studies
on pharmacological treatment versus ECT. However, our
study group recently conducted a study comparing the sui-
cide frequency among patients with psychotic depression
receiving ECT and not receiving ECT. Based on Swedish regis-
tries, we matched 1314 inpatients receiving ECT as acute
treatment with 1314 not receiving ECT. When adjusting for

several factors, including treatment with antidepressants and
lithium, there was a markedly decreased risk of suicide
among patients receiving ECT with an adjusted hazard ratio
of 0.20 (95% CI: 0.08–0.54) [30]. We only identified one small
controlled study on maintenance treatment with ECT, by
Navarro et al. It presented promising results in favor of ECT:
only 1/12 patients on ECT and nortriptyline treatment
relapsed, compared with 8/13 patients treated with nortripty-
line alone, and in this study the patients were followed-up
for 2 years. However, the drop-out rate from the analysis in
each treatment group was high (23.5% for ECT and nortripty-
line and 25% for nortriptyline alone), and the authors con-
cluded that their findings should be interpreted as
preliminary. In contrast to the above study, a study by
Kellner et al. did not find any statistically significant differ-
ence between continuation ECT and combination therapy
with nortriptyline and lithium as maintenance treatment [31].
We did not include this study since the results for patients
with psychotic unipolar depression were not reported separ-
ately from the results for patients with non-psychotic uni-
polar depression. The study included 31 patients with
psychotic unipolar depression receiving ECT monotherapy
and 35 patients with psychotic unipolar depression receiving
nortriptyline and lithium, after having achieved remission
with acute ECT treatment. At the end of the study at
6months, 37.1% of patients relapsed in the ECT group, and
31.6% relapsed in the nortriptyline and lithium group, for the
sample as a whole containing both psychotic unipolar
depression and non-psychotic unipolar depression patients;
but the authors concluded that the effect of treatment on
relapse was not significantly affected by the presence of
psychotic symptoms.

Lithium, the gold standard for maintenance treatment in
bipolar disorder [32], seems to be effective to prevent
relapse in unipolar depression as well. Undurraga et al. con-
ducted a meta-analysis, identifying 21 RCT studies on long-
term treatment with lithium in unipolar depression [33]. The
pooled results favored lithium over placebo or other compa-
rators with an OR of 2.80 (95% CI: 1.59–4.92). Lithium also
seems to be effective to prevent relapse after successful
acute ECT treatment. Lambrichts et al. recently conducted a
meta-analysis, including 14 studies on maintenance treat-
ment with lithium after an acute course of ECT in patients
with unipolar and bipolar depression. Patients treated with
lithium were at lower risk of suffering a relapse compared to
patients not receiving lithium, with a weighted OR of 0.53
(95% CI: 0.34–0.82) [34]. Also, maintenance treatment with
lithium reduces suicide rates in unipolar depression [35],
although we are not aware of any studies on the effects of
lithium to prevent suicide specifically in psychotic depres-
sion. Thus, more studies are needed on lithium as mainten-
ance treatment for psychotic depression.

The major limitation of this review is that we only identi-
fied seven controlled studies (of which five were included),
and most of these studies had few participants and few
events. There is not just a lack of studies on maintenance
treatment, but also on acute treatment. In the abovemen-
tioned systematic review on acute pharmacological
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treatment by Wijkstra et al. they identified 12 RCTs with a
total of 929 participants. Their results showed superiority of
ADþAP combination therapy over AD monotherapy.
However, they stated that this area was heavily under-
studied. They mention that it is very difficult to conduct
RCTs for this population, and that these patients often are
unable or reluctant to give informed consent [7]. The inabil-
ity to give informed consent may be due to the severity of
this subtype of depression. Except for having psychotic
symptoms, some studies are suggesting that also the depres-
sive symptoms are more severe and that these patients have
a higher number of hospitalizations than patients with non-
psychotic depression [2,36].

It seems unlikely that the same problem applies to studies
on maintenance treatment, since the patients usually need
to have few or no symptoms to be eligible to enter a study.
If there are difficulties to recruit patients due to the nature
of psychotic depression one may have to depend on more
limited small sampled studies. Except for the statistical
uncertainty, small studies are also limited for testing hypoth-
eses on other potentially influencing factors. Comorbidity
may for instance be a factor that might complicate treatment
response. In a study by Souery et al. comorbidity with panic
disorder, social phobia, and personality disorders were asso-
ciated with remaining depressive symptoms after pharmaco-
logical treatment in patients with major depressive disorder
[37]. The majority of the studies we included in this review
do not have enough patients to analyze a possible effect of
these comorbidities on relapse rates with different mainten-
ance treatments. A complementary approach is to conduct
large registry-based observational studies to address
these questions.

Another limitation of our review is that after having
selected abstracts from the initial screening process, four
non-English articles were excluded, which may have added
further evidence (although based on their abstracts, two of
these studies were small; each had 21 patients or
fewer) [38,39].

Finally, there were difficulties in assessing a potential pub-
lication bias when comparing ADþAP combination therapy
with AD monotherapy. Since we only identified three studies,
it was not possible to construct a funnel plot [11]. We con-
ducted a comprehensive search, minimizing the risk of not
detecting studies with negative/null findings. Also, in the
study by Flint et al. we found no evidence for lag bias (i.e.
early publication of positive results). Their final follow-up
date was 13 June 2017, and the study was not published
until 20 August 2019. In summary, although the means to
determine an eventual publication bias were limited, we
decided that there was not enough evidence of publication
bias to cause downgrading of the final GRADE score.

In conclusion, we only identified the comparison between
ADþAP combination therapy versus AD monotherapy to
have more than one conducted study, but there was no stat-
istically significant difference between these interventions in
the meta-analysis. The clinical interpretation of the weak evi-
dence base is not easy. We primarily suggest to continue the
same treatment that induced remission, regardless if this

treatment was ADþAP, AD monotherapy or ECT. Because
ECT requires many resources, to gradually taper ECT in favor
of lithium could be a more practical possibility [34,40].
However, one should be aware that these suggestions are
based on very limited evidence, which highlights the need
for further controlled studies.

We did not find any studies on maintenance treatment
for psychotic bipolar depression, and it is unclear whether
the studies on unipolar psychotic depression can be general-
ized to this patient population, especially regarding treat-
ment with AD. There is an ongoing debate on whether AD is
efficacious and safe to use in patients with bipolar depres-
sion without psychosis [41–43]. The same controversy may
apply to the treatment of psychotic bipolar depression, but
further studies are needed to address this question.
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