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Abstract

Background. This random-effects model meta-analysis of double-blind, randomized placebo-
controlled trials compared recurrence rates in bipolar disorder (BD) patients between anti-
psychotic/mood stabilizer discontinuation and maintenance groups.
Methods. We conducted systematic literature search of Embase, PubMed, and CENTRAL
databases without language restriction from inception until 22 May 2020. Independent inves-
tigators assessed studies and extracted data. We calculated risk ratios (RRs) and numbers
needed to benefit or harm (NNTB/NNTH). Primary outcome was the recurrence rate of
any mood episode at 6 months. Secondary outcomes were recurrence rates of depressive epi-
sodes and manic/hypomanic/mixed episodes and all-cause discontinuation at 6 months. We
also investigated these outcomes at 1, 3, 9, 12, 18, and 24 months.
Results. We identified 22 studies (n = 5462) receiving aripiprazole, asenapine, divalproex,
long-acting injectable (LAI)-aripiprazole, LAI-risperidone, lamotrigine, lithium, olanzapine,
paliperidone, or quetiapine. Mean study duration was 64.50 ± 69.35 weeks. The maintenance
group demonstrated lower recurrence rates of any mood episode, depressive episodes, and
manic/hypomanic/mixed episodes as well as reduced all-cause discontinuation at every obser-
vational point. The RRs (95% confidence interval, NNTB/NNTH) of recurrence rate at 6
months were 0.61 (0.54–0.70, 5) for any mood episode, 0.72 (0.60–0.87, 13) for depressive epi-
sodes, and 0.45 (0.36–0.57, 6) for manic/hypomanic/mixed episodes. The RR for all-cause dis-
continuation at 6 months was 0.71 (0.61–0.82, 6).
Conclusions.Maintaining drug treatment during clinically stable BD prevented recurrence for
up to 24 months. Discontinuation of medications for ⩾1 month significantly increased recur-
rence risk. However, 47.3% of patients who discontinued drugs for 6 months did not experi-
ence recurrence.

Introduction

Bipolar disorder (BD) is a common chronic mental disorder with a worldwide prevalence of
≥1%. Patients suffer from repeated but irregular manic/hypomanic episodes, mixed affective
state, or depressive episodes throughout their life (Grande, Berk, Birmaher, & Vieta, 2016).
Thus, they should continue long-term treatment (especially pharmacological treatment), in
order to prevent relapse or recurrence and reduce symptoms (Grande et al., 2016). Recent
BD treatment guideline recommended various second generation antipsychotics (SGAs) and
mood stabilizers (MSs) as first-line treatment of BD in the maintenance (stable) phase
(Yatham et al., 2018), but clinicians may discontinue treatment for various reasons such as
intolerable side effects. However, it remains unclear how soon a clinically significant increase
in relapse or recurrence risk emerges among patients with clinically stable BD following dis-
continuation compared with medication maintenance. Therefore, we conducted a systematic
review and pair-wise meta-analysis of double-blind, randomized placebo-controlled trials
(DBRPCTs) comparing recurrence rates between medication discontinuation and mainten-
ance groups of BD patients at 1, 3, 6, 9, 12, 18, and 24 months. We also conducted a single-
group summary meta-analysis to calculate the exact recurrence rates at these time points, both
in the maintenance and discontinuation groups.

Long-acting injectable (LAI) antipsychotics possess several benefits over oral antipsycho-
tics. These include more stable blood levels, consistent bioavailability, predictable medication
adherence, and an improved pharmacokinetic profile, all of which allow for lower dosages
(Kishi, Oya, & Iwata, 2016). Therefore, we also conducted a subgroup analysis to assess
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whether the difference in the assigned drug (e.g. LAI-SGA v. oral
medication) influenced the effect size for recurrence rate and the
exact recurrence rates in the maintenance group. Moreover, we
performed additional subgroup analysis to investigate whether
differences in the characteristics of medications used before ran-
domization (such as drug half-life, online Supplementary
Table S1) influenced the exact event rate of recurrence in the dis-
continuation group.

Methods

We performed this systematic review and network meta-analysis
according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) checklist (Moher,
Liberati, Tetzlaff, Altman, & Group, 2009). The literature search,
data extraction, and entry into a spreadsheet for analysis were
simultaneously and independently conducted by at least two
authors (among TK, KS, MO, and YM). The authors double
checked all data for accuracy. Any discrepancies between authors
were resolved by discussion with a third author (KM and NI). The
study was registered with Open Science Framework (https://osf.io/
zxsc5).

Search strategy and inclusion criteria

The literature search and selection flow is illustrated in online
Supplementary Fig. S1. We performed a systematic literature
review according to the PICO strategy (Patients: adult patients
with BD in the maintenance phase, Intervention: monotherapy
of antipsychotics and/or monotherapy of MSs, Control: placebo,
Outcomes: see the following section). Inclusion criteria were (1)
DBRPCTs of antipsychotics and/or MSs lasting at least 12
weeks, (2) DBRPCTs including adult patients with any BD sub-
type in the maintenance phase, (3) DBRPCTs including patients
with any mood symptoms at recruitment, and (4) DBRPCTs
with or without an enrichment design (in which patients are sta-
bilized on the drug of interest during the open-label study, then
randomized to receive the same drug or a comparator).
Exclusion criteria were (1) studies with child/adolescent BD
patients, (2) studies including patients with dual diagnosis of
BD and other disorders, (3) continuation studies that randomly
assigned patients with acute symptoms to treatment groups, and
(4) studies of antidepressants.

Data synthesis and outcome measures

Primary outcome was recurrence rate of any mood episode at 6
months. Secondary outcomes were recurrence rates of depressive
episodes and manic/hypomanic/mixed episodes and all-cause dis-
continuation rates at 6 months. Other outcomes were recurrence
rates of any mood episodes, depressive episodes, and manic/hypo-
manic/mixed episodes and all-cause discontinuation rate at 1, 3,
9, 12, 18, and 24 months. The definitions of recurrence for each
study are presented in online Supplementary Table S2. The results
of data synthesis are summarized in online Supplementary
Table S3.

Data extraction

The authors independently extracted data from all included stud-
ies. All analyses were based on intention-to-treat or modified
intention-to-treat principles. When data required for the

meta-analysis were incomplete, we contacted the original study
investigators to obtain the unpublished data. However, we did
not obtain any additional data by personal communication. We
also searched for missing data in published systematic review arti-
cles. For studies with Kaplan–Meier survival curves, the recur-
rence rates and all-cause discontinuation rates were measured
from the curves using a ruler.

Meta-analysis methods

We conducted a pair-wise meta-analysis to compare recurrence
and discontinuation rates between the medication maintenance
group and the medication discontinuation group (i.e. placebo
group) using a random-effects model (DerSimonian & Laird,
1986). We calculated risk ratios (RRs) with 95% confidence inter-
vals (95% CIs). When the ratio is statistically significant for a spe-
cific outcome, the number needed to treat to benefit/harm
(NNTB/NNTH) was calculated as the reciprocal of the risk differ-
ence. We assessed the heterogeneity of the included studies using
the I2 statistics, with I2⩾ 50% considered substantial heterogen-
eity (Higgins, Thompson, Deeks, & Altman, 2003). We also con-
ducted a single-group summary meta-analysis to calculate the
exact event rates and 95% CIs for the primary and secondary out-
comes in both the maintenance and discontinuation groups.

We conducted the first set of subgroup analyses to examine
whether differences in the clinical characteristics of the assigned
drugs influenced the effect size for the primary and secondary
outcomes. The following comparisons were made: (1)
LAI-SGAs v. oral medications, (2) LAI-SGAs v. oral SGAs
(OSGAs), (3) LAI-SGAs v. lithium, (4) LAI-SGAs v. lamotrigine,
(5) OSGAs v. lithium, (6) OSGAs v. lamotrigine, and (7) lithium
v. lamotrigine. We also performed a second set of subgroup ana-
lyses on the exact event rates of the primary and secondary out-
comes in the maintenance group using the same method as the
first subgroup analysis. Although there were 15 enrichment stud-
ies, there were only two enrichment studies on lithium, which
otherwise was the subject of the largest number of studies. All
SGA studies [except for one olanzapine study (Vieta et al.,
2012)] and all lamotrigine studies used an enriched design.
Therefore, we did not perform subgroup analysis stratified by
study design (enrichment v. without enrichment). Details of the
first and second subgroup analyses are presented in online
Supplementary appendix 1. In addition, we performed a third
set of subgroup analyses to investigate whether differences in
the characteristics of drugs used before randomization influenced
the exact event rate of the primary and secondary outcomes in the
discontinuation group. These analyses were also conducted using
the same methods as in the first subgroup analyses. Furthermore,
we performed a meta-regression analysis to evaluate the associ-
ation of both primary and secondary outcomes with specific
study features (the total number of patients, proportion of
patients randomized to the placebo group, proportion of females,
mean age, duration of the preliminary phase, and publication
year).

We performed all statistical analyses using the Comprehensive
Meta-Analysis Software Version 3 (Biostat Inc., Englewood, NJ,
USA). Moreover, we corrected the results of the primary, subgroup,
and meta-regression analyses for false discovery rate due to mul-
tiple comparisons using the Benjamini–Hochberg method
(Benjamini & Hochberg, 1995). We assessed the methodological
quality of the included studies according to the Cochrane Risk of
Bias criteria (Cochrane Collaboration, http://www.cochrane.org/).
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Finally, we used funnel plots and Egger’s regression tests to detect
publication bias.

Results

Study characteristics

Online Supplementary Fig. S1 shows the literature search and
selection strategy. The initial search retrieved 5469 articles, of
which 2686 were eliminated as duplicates. Among the remaining
articles, 2759 were eliminated based on review of the abstract and/
or title. Again, we reviewed the full text of the remaining 24 arti-
cles, resulting in the elimination of 4 articles. We identified two
additional DBRPCTs by a manual search through the reference
lists of a review article (Miura et al., 2014). No further studies
were found in the clinical trial registers. Finally, we identified
22 studies with a total of 5462 patients with BD (Amsterdam &
Shults, 2010; Berwaerts, Melkote, Nuamah, & Lim, 2012;
Bowden et al., 2000, 2003; Calabrese et al., 2000; Calabrese
et al., 2003, 2017; Cundall, Brooks, & Murray, 1972; Dunner,
Stallone, & Fieve, 1976; Fieve, Kumbaraci, & Dunner, 1976;
Kane et al., 1982; Keck et al., 2007; Koyama et al., 2011; Melia,
1970; Prien, Caffey, & Klett, 1973; Prien, Klett, & Caffey, 1973;
Quiroz et al., 2010; Szegedi et al., 2018; Tohen et al., 2006;
Vieta et al., 2012; Weisler, Nolen, Neijber, Hellqvist, &
Paulsson, 2011; Young et al., 2014) (53.78% female and mean
age 40.37 ± 4.73 years). Online Supplementary Table S2 sum-
marizes the characteristics of the included DBRPCTs. The mean
study duration was 64.50 ± 69.35 weeks. The maintenance group
included patients receiving aripiprazole (one study), asenapine
(one study), divalproex (one study), LAI-aripiprazole (one
study), LAI-risperidone (two studies), lamotrigine (four studies),
lithium (12 studies), olanzapine (two studies), paliperidone (one
study), and quetiapine (two studies). No study used a first-
generation antipsychotic. Although there were 15 enrichment
studies in total, there were only two enrichment studies on lith-
ium. All SGA studies [except for one olanzapine study (Vieta
et al., 2012)] and all lamotrigine studies used an enriched design.
All studies other than one study (Bowden et al., 2000) employed
the strategy of abrupt drug discontinuation for the placebo group.
Twelve studies included only patients with bipolar I disorder,
whereas one study included only patients with rapid cycling BD
(Calabrese et al., 2000). Fifteen studies were industry sponsored.
Most studies were of a high-quality design (online
Supplementary Fig. S2).

Results of the meta-analyses

Primary and secondary outcomes
Figures 1–4 and online Supplementary Table S5 summarize the
meta-analysis results for primary and secondary outcomes and
the exact event rates of these outcomes. The recurrence rate of
any mood episode at 6 months (the primary outcome) was signifi-
cantly lower in the maintenance group than in the discontinu-
ation group (RR = 0.61, 95% CI 0.54–0.70, p = 0.000, I2 =
75.33%, NNTB = 5, 95% CI 4–6). The maintenance group also
exhibited significantly lower depressive episode recurrence rate
(RR = 0.72, 95% CI 0.60–0.87, p = 0.001, I2 = 73.15%, NNTB =
13, 95% CI 8–29), manic/hypomanic/mixed episode recurrence
rate (RR = 0.45, 95% CI 0.36–0.57, p = 0.000, I2 = 71.74%,
NNTB = 6, 95% CI 5–9), and all-cause discontinuation rate (RR
= 0.71, 95% CI 0.61–0.82, p = 0.000, I2 = 81.92%, NNTH = 6,

95% CI 4–8) than the discontinuation group at 6 months. We
did not detect significant publication bias for primary and sec-
ondary outcomes (online Supplementary Fig. S3), but found con-
siderable heterogeneity for the outcomes in the pair-wise
meta-analyses.

Other outcomes
Figures 1–4 and online Supplementary Table S5 summarize the
meta-analysis results for all other outcomes and exact event
rates. The maintenance group demonstrated lower recurrence
rates for any mood episode, depressive episodes, and manic/hypo-
manic/mixed episodes as well as lower all-cause discontinuation
rate than the discontinuation group at 1, 3, 9, 12, 18, and 24
months.

Results of the subgroup analyses

Specific subgroups exhibited considerable heterogeneity.

Subgroup analyses for the primary outcome
Online Supplementary Table S6 summarizes the subgroup com-
parisons for the primary outcome. The recurrence rate of any
mood episode at 6 months was significantly lower for all medica-
tions than that for placebo. The RRs were smaller for OSGA than
for lithium and lamotrigine. The recurrence rate of depressive epi-
sodes at 6 months was also lower for oral medications, OSGAs,
and lamotrigine than for placebo, and the RRs were lower for
OSGAs than for LAI-SGAs and lithium. The recurrence rate of
manic/hypomanic/mixed episodes at 6 months was lower for
oral medication, LAI-SGAs, OSGAs, and lithium than for pla-
cebo, and the RRs were lower for OSGAs than for lithium and
lamotrigine. Compared with placebo, oral medications, LAI-
SGAs, OSGAs, and lamotrigine were associated with lower all-
cause discontinuation at 6 months. The RR for OSGAs was
lower than those for LAI-SGAs, lithium, and lamotrigine.

Single-group summary meta-analysis of the maintenance group
Online Supplementary Fig. S4 and Table S6 summarize the main-
tenance subgroup analyses.

The recurrence rates of any mood episode and depressive epi-
sodes as well as all-cause discontinuation at 6 months were lower
for LAI-SGAs and OSGAs than for lithium and lamotrigine. The
recurrence rate of manic/hypomanic/mixed episodes was also
lower for OSGAs than for lithium.

Single-group summary meta-analysis of the discontinuation
group
Figure 5 and online Supplementary Table S7 summarize the
results of the discontinuation subgroup analyses.

The recurrence rate of any mood episode at 6 months was lower
for the SGA-LAI discontinuation subgroup than for the oral medi-
cation and lamotrigine discontinuation subgroups. Similarly, the
rate of depressive episode recurrence at 6 months was lower in
the SGA-LAI discontinuation subgroup than in the oral medica-
tion, OSGA, and lamotrigine discontinuation subgroups. In con-
trast, we did not detect any subgroup differences in manic/
hypomanic/mixed episode recurrence rate at 6 months among
the discontinuation subgroups. However, all-cause discontinuation
at 6 months was lower in the SGA-LAI and OSGA discontinuation
subgroups than in the lamotrigine discontinuation subgroup.
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Results of meta-regression analysis
Online Supplementary Table S8 summarizes the results of
meta-regression analysis. We found no associations between the

specified study features and effect sizes for the primary and sec-
ondary outcomes. However, the publication year was associated
with the event rates of all efficacy outcomes in the maintenance

Fig. 1. Recurrence rate of any mood episode. *Adjusted p after false discovery rate correction (Benjamini–Hochberg method) <0.05. Error bar represents standard
error. 95% CI, 95% confidence interval; DIS, discontinuation group; m, month(s); MAN, maintenance group; N, number of comparisons; n, number of patients;
NNTB, number needed to treat to benefit; RR, risk ratio.

Fig. 2. Recurrence rate of depressive episodes. *Adjusted p after false discovery rate correction (Benjamini–Hochberg method) <0.05. Error bar represents standard
error. 95% CI, 95% confidence interval; DIS, discontinuation group; m, month(s); MAN, maintenance group; N, number of comparisons; n, number of patients;
NNTB, number needed to treat to benefit; RR, risk ratio.
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Fig. 3. Recurrence rate of manic/hypomanic/mixed episodes. *Adjusted p after false discovery rate correction (Benjamini–Hochberg method) <0.05. Error bar repre-
sents standard error. 95% CI, 95% confidence interval; DIS, discontinuation group; m, month(s); MAN, maintenance group; N, number of comparisons; n, number of
patients; NNTB, number needed to treat to benefit; RR, risk ratio.

Fig. 4. All-cause discontinuation rate. *Adjusted p after false discovery rate correction (Benjamini–Hochberg method) <0.05. Error bar represents standard error.
95% CI, 95% confidence interval; DIS, discontinuation group; m, month(s); MAN, maintenance group; N, number of comparisons; n, number of patients; NNTH,
number needed to treat to harm; RR, risk ratio.
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group. Moreover, the publication year was associated with the
recurrence rate of any mood episode and all-cause discontinu-
ation rate in the discontinuation group.

Discussion

To the best of our knowledge, this is the first systematic review
and meta-analysis of DBRPCTs comparing recurrence rates
between stable BD patients maintaining SGA or MS treatment
and those discontinuing medication. The recurrence risks for
any mood episode and manic/hypomanic/mixed episodes and
the risk of all-cause discontinuation increased by 1 month after
discontinuation, and all these risks were very high after at least
3 months of antipsychotic or MS discontinuation with large effect
sizes. In contrast, the depressive episode recurrence rate increased
more gradually with the duration of discontinuation. Thus, we
conclude that the maintenance of antipsychotic or MS therapy
is beneficial for preventing recurrence over the first 24 months
among clinically stable BD patients. Notably, the risk of manic/
hypomanic/mixed episode recurrence increased immediately
after discontinuation, whereas the risk of depressive recurrence
was delayed. However, some patients with clinically stable BD
did not suffer a recurrence after discontinuation; therefore, it is
critical to identify clinical measures or biomarkers predictive of
this subpopulation for improved clinical decision-making and tai-
loring of personalized treatment.

Subgroup analysis revealed no significant difference in any
outcome between patients receiving different drug formulations

(i.e. LAI-SGAs v. oral medication). However, there was consider-
able heterogeneity for all outcomes in the oral medication sub-
group. We suspect that this heterogeneity stems from pooling of
oral drugs (OSGAs, lithium, and lamotrigine) with different effi-
cacies and tolerability. Therefore, we can draw no specific conclu-
sions regarding the safe (recurrence-free) discontinuation of
pooled oral medications.

Subgroup analyses revealed that LAI-SGA and OSGA were
superior to placebo for preventing the recurrence of any mood
episode and manic/hypomanic/mixed episodes, with no signifi-
cant differences in effect sizes between LAI-SGA and OSGA sub-
groups. In contrast, there is a significant difference in effect sizes
for recurrence rate of depressive episodes between LAI-SGA and
OSGA subgroups, even though the average rate of depressive epi-
sode recurrence was similar between LAI-SGA and OSGA sub-
groups. However, the exact event rate of depressive episode
recurrence was lower in the LAI-SGA discontinuation subgroup
than in the OSGA discontinuation subgroup. Therefore, the
lack of a significant difference in depressive episode recurrence
rate between LAI-SGA and placebo may be owing to the low
recurrence rate of depressive episodes in the LAI-SGA discontinu-
ation subgroup (i.e. placebo group). Although current guidelines
do not recommend LAI-SGAs for the prevention of depressive
episodes (Yatham et al., 2018), based on our findings, we suggest
that LAI-SGAs may also prevent depressive episode recurrence in
BD patients. Systemic drug concentration decreases gradually
after LAI-SGA discontinuation according to half-life measure-
ments (online Supplementary Table S1). Therefore, the small

Fig. 5. Pooled event rates in the discontinuation subgroups stratified by drugs used before randomization. *Adjusted p after false discovery rate correction
(Benjamini–Hochberg method) <0.05. Error bar represents standard error. LAI, long-acting injection-second generation antipsychotics; LAM, lamotrigine; OSGA,
oral second generation antipsychotics.
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residual amount remaining may be sufficient to prevent depres-
sive episode recurrence. However, the RR for all-cause discontinu-
ation rate was higher in patients receiving LAI-SGAs than in those
receiving OSGAs. The exact event rate was higher in patients
receiving LAI-SGAs before adjustment for multiple testing.
Thus, LAI-SGAs might be inferior to OSGAs in acceptability.
However, very few studies included LAI-SGA subgroup. These
subgroup analyses did not compare LAI-SGAs with identical
oral formulations of SGAs. Therefore, we recommend larger stud-
ies comparing LAI-SGAs with identical oral formulations of SGAs
in order to confirm our results.

In addition, subgroup analysis showed that lithium prevents
recurrence of any mood episode and manic/hypomanic/mixed
episodes but not depressive episodes. There was no difference in
all-cause discontinuation between lithium and placebo, but
exact all-cause discontinuation was higher than that for
LAI-SGA or OSGA treatment. Although lithium appears not
to have a good risk benefit–balance for BD compared with
LAI-SGAs and OSGAs, its efficacy and tolerability may be
underestimated because only 2 of 12 lithium studies used an
enrichment design. The Finnish nationwide cohort of 18 018
patients with BD (mean follow-up time = 7.2 years) demonstrated
that lithium and LAI-antipsychotics were the most effective at
preventing hospitalization due to mental or physical illness com-
pared with no drug use (Lahteenvuo et al., 2018). Thus, there
appear to be inconsistencies between the results of our
meta-analysis, which included randomized controlled trials
(RCTs) (providing the most robust evidence), and those of the
cohort study (reflecting ‘real-world’ routine clinical practice).
We could not simply compare results between the studies for
the following reasons (Blonde, Khunti, Harris, Meizinger, &
Skolnik, 2018; Lahteenvuo et al., 2018). First, the study durations
of RCTs are generally shorter than those of non-RCT studies.
Second, the symptoms of trial populations are evaluated in
more detail than those of patient populations in clinical practice.
Hence, symptoms may be detected earlier and early intervention
given to trial populations than in clinical practice. Third, because
RCTs often have stringent inclusion and exclusion criteria (e.g.
excluding patients with the most comorbidities and the highest
severity of illness such as suicidal ideation and suicidal attempt),
trial populations are often not representative of those in clinical
practice. Thus, although RCTs are a well-established methodology
for gathering robust evidence for safety and efficacy of medical
interventions, it might be difficult for RCTs to provide results
that reflect the effectiveness of treatments in actual clinical
settings.

In contrast to lithium, lamotrigine prevented recurrence of any
mood episode and depressive episodes but not manic/hypomanic/
mixed episodes. However, patients receiving lamotrigine exhibited
a higher exact event rate of depressive episodes than those receiv-
ing LAI-SGAs and OSGAs. Moreover, because the exact recur-
rence rate of depressive episodes in the lamotrigine
discontinuation subgroup was higher than that in the LAI-SGA
discontinuation subgroup (there was also a difference in event
rate between the OSGA discontinued subgroup and lamotrigine
discontinued subgroup before adjusting for multiple testing), we
suggest that abrupt discontinuation of lamotrigine may increase
the recurrence rate of depressive episodes. Therefore, recent
guideline recommend lamotrigine for the prevention of depressive
episodes (Yatham et al., 2018), but we consider that SGAs is pre-
ferred over lamotrigine. However, one lamotrigine study included
only rapid cycling BD patients (Calabrese et al., 2000). We

conducted an additional subgroup analysis excluding this study
but the results were similar to those of the original subgroup ana-
lysis (online Supplementary Table S6 and S7).

Our study had several limitations. First, we found considerable
heterogeneity for primary and secondary outcomes in the pair-
wise meta-analysis, possibly because the included studies used dif-
ferent definitions of recurrence (online Supplementary Table S2).
There are two methods to discontinue drugs: abrupt and gradual.
This difference might have influenced the results. There was only
one study using abrupt discontinuation strategy (Bowden et al.,
2000). Although we performed additional subgroup analysis
excluding this study for primary and secondary outcomes, the
results of this subgroup analysis were similar to the results of
the original pair-wise meta-analysis (online Supplementary
Table S9). Other potential reason could be that the OSGA sub-
group included multiple OSGAs with distinct efficacies and toler-
ability. Moreover, the heterogeneity in the LAI-SGA subgroup
may have stemmed from a small sample size as only three studies
included this drug type. The heterogeneity of the lithium sub-
group could result from the inclusion of both enrichment and
non-enrichment design studies. However, there was only one
enrichment study for the subgroup analysis (Cundall et al.,
1972). Due to this, we could not examine the difference.
Another potential source of heterogeneity is the publication
year as our meta-regression analysis revealed that newer studies
reported lower event rates for some outcomes in both mainten-
ance and discontinuation groups. These did not influence the
effect sizes for the primary and secondary outcomes of the pri-
mary meta-analyses. We suggest that factors affecting
maintenance-response and discontinuation-response act in the
same direction and to a similar extent, and thus have no net influ-
ence on the effect size. Second, the observation period in our
study was only 2 years. Thus, the long-term efficacy and safety
of drugs still need to be verified. Third, we did not cover import-
ant clinical issues that might inform treatment decision-making
in routine clinical practice (e.g. combination with non-
pharmacological treatments).

In conclusion, our results suggest that maintaining SGAs or
MSs is beneficial for preventing recurrences over at least 2 years
among clinically stable BD patients. Notably, the discontinuation
of medications for ⩾1 month significantly increased the risk of
recurrence. However, some patients with clinically stable BD did
not suffer recurrence after discontinuation. It is therefore critical
to identify markers predictive of recurrence risk following discon-
tinuation of medication for BD.

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S0033291720003505

Data. Data used for the current study were reported in the articles of the
studies included in our meta-analysis.
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