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Abstract
Bipolar depression (BD-D) is both common and incredibly
challenging to treat. Even treated individuals with BD-D
experience depression approximately 19% of the time,
and subsyndromal depression an additional 18%. This
stands in clear contrast to the approximately 10% of
time spent in hypomania and 1% of time spent in mania.
Despite this high illness burden, there remain relatively
few treatment options approved by the US Food and Drug
Administration for BD-D. Of the approved medications,
four are second-generation antipsychotics (SGAs) and one
is an SGA combined with an antidepressant. However,
particularly when used long-term, antipsychotics can pose
a significant risk of adverse effects, raising the clinical
conundrum of weighing the risks associated with long-
term antipsychotic use versus the risk of relapse when
patients are off medications. Here, we review commonly
used treatments for BD-D, including antipsychotics,
classic mood stabilisers, electroconvulsive therapy
and psychotherapy. We then address the somewhat
controversial topic of antidepressant use in BD-D.
Finally, we summarise emerging treatment options and
highlight ongoing clinical trials. We hope this review will
help compare the risks and benefits of several common
and novel options for the treatment of patients with
BD-D. In doing so, we also hope this review will aid the
individualised selection of treatments based on each
patient’s history and treatment goals.

Introduction
Treatment of bipolar depression (BD-
D)
continues to represent a significant unmet
need.1 2 On average, patients with bipolar
disorder (both bipolar I (BD-I), defined by
the presence of mania, and bipolar II (BD-
II), defined by presence of hypomania) who
are treated according to established guidelines are euthymic only about 50% of the
time.3 Further, patients with bipolar disorder
spend three times more days depressed than
manic or hypomanic. Depression, therefore, represents a quite common mood state
among patients with bipolar disorder.3 This is
particularly worrisome as BD-D significantly
impacts an individual’s psychosocial functioning, with impairments in work, social and
family life.3 Suicides, which are disproportionately high in bipolar disorder, predominantly
occur in the depressive state.3 Furthermore,

BD-D is the major contributor to disability
associated with the illness.3
Despite these serious adverse impacts of
bipolar disorder, over 50% of patients with
bipolar disorder are at least partially non-
adherent to medications.4 Many factors
contribute to non-
adherence, including
lack of psychoeducation and insight into the
chronic and episodic nature of the disease.4
Additionally, a significant number of patients
experience intolerable side effects of medications. Studies examining patient narratives
found that fears of side effects are a common
reason for non-adherence.4
Given the enormous burden of BD-D, the
development of effective treatment options
represents an urgent priority. To date, the
US Food and Drug Administration (FDA)
has approved several drugs for the treatment
of BD-D, including a combination of olanzapine plus fluoxetine (OFC) (approved
2003), quetiapine (2008), lurasidone (2013),
cariprazine (2019) and lumateperone (2021)
(table 1).2 5 Although effective in clinical
trials, these treatment options are often practically limited by intolerability and adverse
effects, particularly for long-
term maintenance use, raising the clinical conundrum of
weighing the risks associated with long-term
antipsychotic use versus the risk of relapsing
when patients are off medications. Here, we
review the evidence for and adverse effects
of currently approved treatment options.
We then review several commonly used ‘off
label’ strategies and summarise the ongoing
controversy surrounding antidepressant use
in BD-D. Finally, we discuss emerging treatment options and briefly highlight several
groundbreaking research initiatives that may
eventually shed light on novel treatment
approaches.
FDA-approved medications for treatment
of BD-D
Olanzapine and fluoxetine (approved in 2003)
OFC was the first drug approved by the
US FDA to specifically treat BD-
D.6 In a
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Pharmacological agent

Year approved

Olanzapine + fluoxetine

2003

Common adverse
effects

Effectiveness

►► Weight gain
►► Nausea
►► Diarrhoea
►► Diabetes
►► Dyslipidaemia
►► Cardiovascular

►► OFC therapy significantly reduced the severity

►► Sedation
►► Extrapyramidal

►► Quetiapine significantly decreased Clinical

►► Akathisia
►► Somnolence
►► Extrapyramidal

►► Lurasidone is described as having similar

►► Insomnia
►► Extrapyramidal

►► Cariprazine is associated with a small but

of depressive symptoms when compared with
a placebo (OR: 0.38, 95% CI: 0.24 to 0.59).
►► OFC therapy also reduced relapse rate
(NNT=5).

disease

Quetiapine

2008

symptoms
►► Dizziness
►► Fatigue
►► Constipation
►► Weight gain
Lurasidone

2013

symptoms

Cariprazine

Lumateperone

2019

2021

symptoms
►► Nausea
►► Sedation
►► Dizziness
►► Constipation
►► Sedation
►► Nausea
►► Dizziness
►► Dry mouth

Global Impression-Severity scores or Clinical
Global Impression for Bipolar Severity of
Illness scores (mean difference=−4.66,
95% CI: −5.59 to −3.73).

efficacy in mitigating depressive symptoms
with similar overall effect sizes compared with
OFC and quetiapine.
significant reduction in depression symptoms,
as assessed by the MADRS (standard mean
difference: −0.26, 95% CI: −0.49 to −0.02).

►► Lumateperone had significantly greater

MADRS response rate (51.1% vs 36.7%;
OR=2.98, p<0.001) and remission rate
(p=0.02) compared with placebo.

CI, confidence interval; FDA, Food and Drug Administration; MADRS, Montgomery-Asberg Depression Rating Scale; NNT, needed to treat;
OFC, olanzapine plus fluoxetine; OR, odds ratio.

meta-analysis of four randomised controlled trials (RCT)
(1330 patients), OFC therapy significantly reduced the
severity of depressive symptoms when compared with a
placebo (odds ratio (OR): 0.38, 95% confidence interval
(CI): 0.24 to 0.59), olanzapine (OR: 0.56, 95% CI: 0.36 to
0.86) and lamotrigine (OR: 0.70, 95% CI: 0.49 to 0.99).6
OFC therapy also reduced relapse rate, with a number
needed to treat (NNT) of 5.6 However, OFC was not associated with a significant difference in level of depression
or mean change in suicidal thoughts.6
It is important to note that, in these clinical trials,
OFC was associated with more frequent and more severe
adverse effects compared with all alternatives, except
when compared with olanzapine monotherapy. Adverse
effects of OFC therapy are similar to those of olanzapine,
but also include higher rates of nausea and diarrhoea.7
The number needed to harm (NNH) for OFC treatment
for all adverse effects, excluding weight gain, is 17 (95%
CI: 9 to 97). The NNH specifically for clinically significant
weight gain is 5 (95% CI: 4 to 7).6 When comparing the
ratio of NNH with NNT, a calculation to illustrate trade-
offs between benefits (response) and harms (adverse
2

effects), OFC reaches about 1 when weight gain is
included as a harm.8 In the long term, olanzapine, like
other second-generation antipsychotics (SGAs), has been
associated with metabolic syndrome, including weight
gain, diabetes, dyslipidaemia and cardiovascular disease.9
Additionally, although the mechanisms of the association
remain unclear, olanzapine and other SGAs have been
linked to increased all-cause mortality.10
Related, at least in part, to these high rates of adverse
effects, olanzapine use is also complicated by high discontinuation rates. In a study comparing antipsychotic medications, nearly 50% of patients were at least partially
non-adherent to all antipsychotics, and olanzapine had
among the lowest adherence rates .11 In this study, only
slightly more than one-third of patients continued to take
olanzapine as prescribed for a 270-day period.11
Quetiapine (approved in 2008)
In a meta-
analysis of 11 RCTs (n=3488), quetiapine
significantly decreased the Clinical Global Impression-
Severity scores or Clinical Global Impression for Bipolar
Severity of Illness scores (mean difference=−4.66, 95% CI:

Levenberg K, Cordner ZA. General Psychiatry 2022;35:e100760. doi:10.1136/gpsych-2022-100760

Gen Psych: first published as 10.1136/gpsych-2022-100760 on 4 August 2022. Downloaded from http://gpsych.bmj.com/ on August 10, 2022 by guest. Protected by copyright.

Table 1 Summary of FDA-approved medications for bipolar depression
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most recent clinical trial, mean changes from baseline
in weight, fasting glucose, total cholesterol, triglycerides
and low-density cholesterol were similar between lumateperone and placebo.19 The most common adverse effects
include sedation, nausea, dizziness and dry mouth.19

Lurasidone (approved in 2013)
In 2013, the FDA approved the use of lurasidone to
treat BD-D, either as monotherapy or as adjunctive treatment with lithium or valproate.14 In a meta-analysis of
12 systematic reviews, lurasidone is described as having
similar efficacy in mitigating depressive symptoms with
similar overall effect sizes compared with OFC and quetiapine.15 Lurasidone causes less weight gain than OFC
and less sedation than quetiapine.15 The most frequent
adverse effects with the largest difference in incidence
versus placebo are nausea, akathisia and somnolence.8
EPS and dystonia are also relatively common.15 The NNT
for response in a 6-week multi-study RCT was 5, while the
NNH to the degree that results in discontinuation was
642.8

Classic mood stabilisers
Lithium is effective in the acute treatment of mania and
long-term maintenance of mood and prophylaxis,20 and
may be particularly effective in a subset of patients. There
are few trials comparing lithium with placebo for BD-D,
but a small study of 29 patients with acute depression
assigned to lithium or imipramine after a placebo trial
found a 32% reduction in depressive symptoms among
patients treated with lithium for 4 weeks.21 Despite clear
evidence of long-
term benefits, including robust antisuicidal effects,22 the evidence for rapid or short-term
benefits of lithium in acute BD-D is generally considered
modest.20
Of the antiepileptic mood stabilisers, lamotrigine,
which has been found to have antidepressant effects
in placebo-
controlled trials,7 may be best supported.
In a meta-
analysis of five RCTs (n=1072), lamotrigine
improved MADRS, with a relative risk (RR) of 1.22 (95%
CI: 1.06 to 1.41, p=0.005). The author concludes that
the overall pool effect was modest, although the advantage over placebo was larger in patients with more severe
depression.7 Some evidence also exists for use of carbamazepine and oxcarbazepine as secondary choices.2 In
a meta-analysis of monotherapy (including lamotrigine,
carbamazepine and valproic acid), mood stabilisers are
moderately efficacious for acute BD-D (RR=1.30, 95% CI:
1.16 to 1.44; NNT=10, 95% CI: 7 to 18), but studies are
few and limited by the high rates of discontinuation.23
Regarding risks, lithium has a narrow therapeutic
range, and approximately half of patients within the
therapeutic range will experience side effects that are
rated moderate to severe intensity.24 Adverse effects of
lithium include excessive thirst, polyuria, weight gain,
tremor, nausea, diarrhoea and memory disturbances.24
Emotional and cognitive blunting and sexual dysfunction
are also commonly experienced.25 Renal impairment can
occur and can be severe, especially with supratherapeutic
levels.26 Especially long-term use is associated with thyroid
dysfunction,27 with approximately 20% of patients eventually developing hypothyroidism and 9% experiencing
hyperparathyroidism.28 Antiepileptics including lamotrigine, valproate and carbamazepine are associated

Cariprazine (approved in 2019)
Cariprazine is also approved with a specific indication for
BD-D. A meta-analysis and review revealed that cariprazine is associated with a small but significant reduction
in depression symptoms, as assessed by the Montgomery-
Asberg Depression Rating Scale (MADRS) (standard
mean difference: −0.26, 95% CI: −0.49 to −0.02).16
Commonly encountered adverse effects include insomnia,
EPS, akathisia, sedation, nausea, dizziness and constipation.17 Increases in weight are relatively small compared
with other antipsychotics, although significantly higher
than placebo.18 Adverse effects appear to be more severe
at higher dosages and overall the NNH in BD-D is 20.16
Lumateperone (approved in 2021)
Lumateperone was recently approved as monotherapy
or adjunctive therapy with lithium or valproate for treatment of depression in the context of either BD-I or BD-II
disorder.19 Lumateperone is unique in that it modulates
serotonin, dopamine and glutamate simultaneously.5 In
a study of 377 patients, lumateperone had significantly
greater MADRS response rate (51.1% vs 36.7%; OR=2.98,
p<0.001) and remission rate (p=0.02) at day 43 compared
with placebo.5 Participants in this study reported good
tolerability of lumateperone with relatively low risk of
EPS, metabolic changes and prolactin elevation.5 In the

Other common treatments for BD-D
The US FDA approval process relies on a review of
manufacturer-
provided information regarding safety
and effectiveness of a drug for specific indications.
Once approved for a specific indication, ‘off label’ use
is allowed. There are several drugs not approved by the
FDA that are commonly used ‘off label’ for treatment of
BD-D and have substantial supporting evidence.
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−5.59 to −3.73).12 Quetiapine also appears to have positive effects on anxiety, sleep quality and overall functioning, while decreasing risk of mania.12 Common
adverse effects include sedation, extrapyramidal symptoms (EPS), somnolence, dizziness, fatigue, constipation,
dry mouth, increased appetite and weight gain.12 Prominent sedation occurs in most patients, and quetiapine
is commonly prescribed for insomnia.13 The NNH for
clinically significant weight gain is 16.7 When compared
with placebo, other significant adverse effects include
dry mouth (42.5% for quetiapine vs 11.1% for placebo,
NNH=4), dizziness (16.8% vs 8.0%, NNH=12), constipation (9.9% vs 4.5%, NNH=19), extrapyramidal syndrome
(8.6% vs 3.3%, NNH=19) and fatigue (9.6% vs 6.0%,
NNH=28).7

General Psychiatry

Other antipsychotics
Other SGAs that have at least some supporting evidence
but no FDA approval for treatment of BD-
D include
asenapine, risperidone, clozapine, aripiprazole and
ziprasidone.29–37 Asenapine has been shown to be particularly effective in mixed episodes, as shown by two RCTs
with a subgroup of 173 patients experiencing mixed
states.31 In a 12-
week RCT with 30 patients, risperidone and risperidone plus paroxetine were equally but
modestly effective when added to a mood stabiliser for
BD-D.34 In a retrospective study of 326 patients, adjunctive
clozapine therapy lowered the number of hospitalisations
associated with BD-D, as well as the number of days in
the hospital.33 In meta-analyses, aripiprazole significantly
reduced depressive symptoms early in treatment, but the
results were not significantly different from placebo at 8
weeks.35 However, a post-hoc analysis suggests aripiprazole
may be more effective in patients with severe depression,
particularly at a lower dose.35 Further, aripiprazole may
be particularly useful in patients with comorbid obsessive-
compulsive disorder (OCD).36 In an open trial of 30
patients with depression in the context of BD-II, 60% of
those treated with ziprasidone responded to treatment
by the end of 8 weeks of treatment.32 Other studies have
found no significant antidepressant effect of ziprasidone
when used in the context of BD-I.37
These, like the SGAs approved for treatment of BD-D,
often cause metabolic syndrome, including weight gain,
diabetes, dyslipidaemia and cardiovascular disease.9 Other
common side effects include hypotension, sedation, anticholinergic symptoms, hyperprolactinaemia, EPS, electrocardiographic changes and sexual dysfunction.27 Less
common but serious side effects include tardive dyskinesia, neuroleptic malignant syndrome, seizures, agranulocytosis, hypersensitivity reactions and an increased
risk of mortality from all causes, especially in older adult
patients with dementia-
related psychosis.38 Although
generally similar, the side effect profiles of these SGAs do
vary. For example, compared with other SGAs, asenapine
poses relatively less risk of parkinsonism, dystonia and
anticholinergic effects but relatively more weight gain
and glucose abnormalities.39 Risperidone poses a higher
risk of hyperprolactinaemia but relatively fewer anticholinergic side effects.40 Clozapine carries a higher risk of
weight gain, glucose abnormalities, hyperlipidaemia,
anticholinergic side effects, sedation, agranulocytosis
and electrocardiographic abnormalities, including QT
interval prolongation.41 Finally, aripiprazole causes relatively less weight gain but relatively more akathisia.42
First-
generation antipsychotics (FGAs) are less often
used in BD-
D due to side effects, including EPS and
4

tardive dyskinesia.43 Haloperidol, which has emerged as
the most commonly used FGA, has a narrow therapeutic
window and results in EPS in 20%–30% of patients.43 Like
SGAs, FGAs are also associated with increased all-cause
mortality.44
Electroconvulsive therapy
Electroconvulsive therapy (ECT) provides a rapid clinical
response and can therefore be used in urgent clinical situations, including, for example, the presence of suicidal
behaviour, severe psychosis or catatonia.45 On average,
patients with BD-D experience clear benefit after seven
ECT treatments,46 although the range in the number
of treatments needed varies widely. A recent RCT of 73
patients with treatment-resistant BD-D compared the efficacy of pharmacological treatment versus ECT and found
that 74% of the ECT group showed significant response
versus only 35% for those receiving pharmacological treatment; however, both groups had similar rates of remission of around 30%.47 Regarding adverse effects, memory
impairment is common during the course of treatment,
although temporary in most cases.48 Other common side
effects include temporary headache, muscle pain and
anaesthesia-associated nausea.49 More severe but rare
side effects include bone and soft tissue injury, prolonged
seizure and induction of mania.49
Cognitive–behavioural therapy
Psychotherapy is well accepted with a relatively low risk
of adverse effects.50 In a review of the adverse effects of
cognitive-behavioural therapy (CBT) for bipolar disorder,
psychotherapy was associated with initial increased anxiety
but then increased well-being later on.51 In a meta-analysis
of 19 RCTs (n=1384), CBT lowered the relapse rate of
BD-D (OR=0.506, 95% CI: 0.278 to 0.921) and improved
depressive symptoms when measured across several rating
scales (g=−0.494, 95% CI: −90.963 to −0.026).52 Subgroup
analyses indicate that longer CBT sessions, particularly
those lasting >90 min, have a lower relapse rate.52

Controversy surrounding antidepressant use
In the treatment of BD-
D, conventional wisdom is to
avoid antidepressants or use them as second-line treatment due to the risk of inducing mania.6 However, many
patients with bipolar disorder are prescribed antidepressants in practice,53 not all antidepressants carry the same
risk of conversion to mania, and it is increasingly clear
that a subset of patients benefits greatly from treatment
with antidepressants. Regarding the risk of inducing
mania, a meta-analysis including data from 1088 patients
found that the switch rate for tricyclic antidepressants
was 10% and for all other antidepressants combined, it
was 3.2%.54 In the same meta-analysis, 4.7% of placebo-
treated patients switched, and there was no overall significant difference in switch rates between antidepressants
and placebo.54 Two studies have found that venlafaxine
is associated with a higher risk of short-term switches, but
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with sedation, somnolence, distractibility, insomnia and
dizziness.27 Antiepileptics also commonly cause sexual
dysfunction and significant weight gain.29 Uncommon
but serious adverse reactions to antiepileptic mood stabilisers include Stevens-Johnson syndrome, toxic epidermal
necrolysis, aplastic anaemia and hepatotoxicity.30

General Psychiatry
treatment of BD-D or major depressive disorder (MDD)
range from 5% to 11%,65 27% for SSRIs and 30% for tricyclic antidepressants (TCAs).66
In a summary of the available meta-analyses on this
topic, Gitlin55 offered the following conclusions, which
would seem to remain sound advice:
1. The efficacy of antidepressants in bipolar depression remains unproven; 2. When added to mood
stabilisers, antidepressants are not associated with increased switch (treatment emergent affective switch,
TEAS); 3. No consistent evidence has demonstrated
cycle acceleration in bipolar disorder on modern
antidepressants (especially with mood stabiliser co-
treatment); 4. Bipolar II patients may be safely treated (at least in the short term) with antidepressants;
5. A subset of bipolar patients, both bipolar I and II,
will need a maintenance regimen of mood stabilizers
plus antidepressants and will not show mood instability with this regimen.55

Emerging treatment options
Transcranial magnetic stimulation
Transcranial magnetic stimulation (TMS) is thought to be
safe and potentially effective in BD-D, but the approach
has been less well studied in BD-D than MDD.67 In a review
of 14 studies (n=274), response rates (defined as a 50%
reduction in symptoms compared with baseline) were
significantly higher in repetitive TMS (rTMS) compared
with sham treatment (OR=2.72, 95% CI: 1.44 to 5.14).68
When different stimulation protocols were analysed,
response was seen for high-frequency rTMS over the left
dorsolateral prefrontal cortex (OR=2.57, 95% CI: 1.17 to
5.66).68 Additionally, deep TMS may be particularly effective for BD-D.69 Overall, although common side effects
are few and mild,70 and early results for BD-D are promising, additional RCTs are needed to firmly conclude that
rTMS should be offered routinely for BD-D.
Ketamine
Esketamine, the S (+) enantiomer of ketamine, was
approved by the FDA for treatment-
resistant unipolar
depression in 2019.71 Data on ketamine or esketamine
for treatment of BD-D are limited but growing, and it
has been suggested for treatment-resistant depression in
both BD-I and BD-II.72 73 In a meta-analysis of 14 RCTs
in which patients received ketamine (n=234) or a non-
ketamine N-methyl-D-aspartate receptor (NMDAR)
antagonist (n=354), ketamine initially reduced BD-
D
symptoms compared with placebo but lost its superiority
by days 10–12.74 A separate review of 10 studies (n=167)
agreed with these findings of significant benefit lasting
up to 1 week.75 Ketamine is often regarded as safe, with
most adverse effects, including the common feelings of
dissociation, abating within 2 hours.76 However, little data
exist on the psychiatric use of ketamine in patients with
medical comorbidities,76 and there is a need for larger
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it is unclear if other serotonin-norepinephrine reuptake
inhibitors (SNRIs) such as duloxetine also pose a higher
risk.55 Long-term antidepressant use does seem to clearly
increase the risk of mood episodes among individuals
with rapid cycling bipolar disorder. A study of 68 patients
with depression with known rapid cycling found that
continuation of antidepressants in addition to a mood
stabiliser beyond the acute depressive episode resulted in
268% more total mood episodes per year compared with
subjects without rapid cycling on the same treatment.56
Patients with rapid cycling treated with antidepressants
that were discontinued after the initial response did not
experience an increase in total mood episodes per year.56
In terms of the efficacy of antidepressants in BD-D,
several reviews and meta-analyses have come to differing
conclusions, likely reflecting differences in statistical
techniques and inclusion criteria55 and pointing towards
a need for further investigation. Two of the most recent
meta-
analyses found no significant benefit of adding
antidepressants to mood stabilisers for the treatment of
BD-D.57 58 In agreement with these findings, the STEP-BD
trial, which included 4360 patients, found that adding
antidepressants to mood stabilisers did not result in
better clinical outcomes than those achieved with mood
stabilisers alone.59 In contrast, naturalistic studies suggest
that there is likely a sizeable subgroup of patients who
respond to a mood stabiliser plus an antidepressant with
no increase in switching.55 Interestingly, there is more
consistent evidence of benefits when antidepressants are
added to SGAs.55 Whether this reflects additive effects
of antidepressants combined specifically with SGAs or
some other factors is unknown. A separate meta-analysis
comparing different antidepressants found no significant
difference in rates of clinical response between antidepressants, but it did report lower switch rates for bupropion when compared with sertraline, venlafaxine and
desipramine.60 Importantly, the analysis concluded that
the results are significantly limited by lack of high-quality
studies.60
The risk of conversion to mania or induction of mood
cycling has, by far, received the most attention, while far
less is said about the overall tolerability of antidepressants in BD-D. Importantly, antidepressants have a rather
favourable side effect profile. In a meta-analysis of antidepressants in BD-D, patients in the placebo arm dropped
out of the study due to side effects more often than in the
antidepressant arm (49% vs 32%, respectively).54 Other
reports state that the side effects of antidepressants are
mild, and often patients experience none.61 Common
side effects of selective serotonin reuptake inhibitors
(SSRIs) include insomnia, dry mouth, nausea, diarrhoea, headaches, weight gain and sexual side effects.61
The side effect profile of bupropion includes headache,
dry mouth, nausea, insomnia and very rarely seizure,
but lower rates of sexual dysfunction, weight gain and
somnolence.62 The NNH is between 20 and 90 for SSRIs63
and between 15 and 20 for bupropion.64 The rates for
discontinuation due to side effects for bupropion in the

General Psychiatry
experienced a 17% reduction in depressive symptoms
compared with placebo after 16 weeks of treatment.88

Vagal nerve stimulation
Vagal nerve stimulation has been approved by the FDA for
treatment-refractory unipolar depression.77 In a recent
5-year prospective study, 63% of patients with treatment-
resistant BD-D treated with adjunctive vagal nerve stimulation therapy had a significant reduction in depressive
symptoms as measured by a 50% or greater reduction in
the MADRS, compared with 39% of patients receiving
treatment-as-usual.78 Further, vagal nerve stimulation was
associated with a significantly greater mean reduction in
suicidality in one study.78 Common side effects of vagal
nerve stimulation include cough, hoarseness, voice alteration and paraesthesia.79

Ongoing and recently completed clinical trials
Perhaps further highlighting the need for additional
treatment options, there are several ongoing clinical
trials for BD-D. The following list is not exhaustive but
is intended to give a sense of the breadth of mechanisms
of action that are being considered potentially useful in
BD-D. The list of clinical trials is presented in an order
that reflects the phase of clinical trials, from recruitment
to completed phase III trials.
Light therapy, which is well established as treatment
for seasonal affective disorder, is currently being studied
for use in BD-D, and the trial is in the recruitment phase
(NCT00590265). Tai chi and qigong are both being
studied for subsyndromal BD-
D in older adults, and
the trial is in the recruitment phase (NCT04450147).
Vestibular stimulation, which has been shown to be an
effective non-invasive treatment for major depression, is
being studied for BD-D and is in the recruitment phase
(NCT02778256). In a related manner, scopolamine is in
phase II of an RCT (NCT04211961). Also in phase II trials
are adjunctive oral uridine (NCT00841269), the antiglucocorticoid mifepristone (NCT0043654), and felbamate,
an anticonvulsant that is FDA-approved for partial and
generalised seizures (NCT00034229). An atypical antipsychotic, bifeprunox, is in a phase III clinical trial
(NCT00134459).

Thyroid supplementation
Thyroid supplementation is a well-established strategy for
treating unipolar depression.80 In a review of T3 supplementation for patients with BD-D (n=353), T3 was found
to augment and accelerate treatment response to antidepressants and lithium, as well as protect against relapse
during the first few years of treatment.81 In a review of
eight clinical trials (n=78), supplementation with supraphysiological doses of T4 had antidepressant effects in
up to 50% of patients with depression (unipolar and
bipolar).82 T4 supplementation in BD-D appears to be
well tolerated, with little evidence of cardiovascular side
effects.4 In a study comparing the adverse effects of T3
in BD-D, 16% of patients discontinued treatment due to
side effects, the most common being tremor.83
Pramipexole
In a review of five RCTs, three open-label trials and five
observational studies (n=505) in patients with either
unipolar or bipolar depression, pramipexole was associated with a remission rate of 39.6%, which was a superior
response rate to placebo (RR=1.77, 95% CI: 1.11 to 2.82)
and similar to SSRIs (RR=0.93, 95% CI: 0.44 to 1.95).84
In a study adding pramipexole to a mood stabiliser for
BD-D, the mean percentage of improvement from baseline Hamilton Depression Scale scores was greater for
patients taking pramipexole (48%) than for those taking
placebo (21%).85 Common adverse effects of pramipexole include tremor, restlessness, ataxia and nausea.86
Risk of mood cycling as a result of pramipexole should be
further evaluated.86
N-acetylcysteine
In a meta-analysis of six clinical trials (n=248), augmentation with the antioxidant N-acetylcysteine (NAC) for
BD-D appears to be superior to placebo, with a moderate
effect size, but a large CI (d=0.45, 95% CI: 0.06 to 0.84).87
Adverse effects of NAC were comparable with placebo, but
included dyspepsia, diarrhoea, vomiting, headache and
dizziness.87 In an RCT investigating adjunctive treatment
with NAC and aspirin, participants with NAC plus aspirin
6

Managing adverse effects
A number of strategies have been developed to help
manage adverse effects associated with the treatment
options available. Lifestyle interventions, such as exercise
and dietary changes, may be important to mitigate weight
gain and may also positively impact residual mood symptoms.89 Some have suggested that, in some cases, weight
gain can be addressed pharmacologically with topiramate,90 metformin or betahistine.91 In patients experiencing akathisia in the setting of antipsychotic medication
use, several strategies have been proposed, including
cautious dose reduction, cross-tapering or the addition of
propranolol or benztropine.92 Other EPS, such as parkinsonism, should similarly be addressed by first considering
dose reduction or switching to a different pharmacological agent before considering the addition of other agents
like benztropine.93 The effects of sedation, a common
side effect across several drug classes, can often be at least
partially managed by consolidating medications at night-
time. Stimulants, which are sometimes used to counter
cognitive side effects and cognitive symptoms of depression, are controversial in the context of BD-D as they may
increase the risk of switch to hypomanic, manic or mixed
states.94
Managing the adverse effects of lithium has been well
studied. In fact, many issues with intolerability can be

Levenberg K, Cordner ZA. General Psychiatry 2022;35:e100760. doi:10.1136/gpsych-2022-100760

Gen Psych: first published as 10.1136/gpsych-2022-100760 on 4 August 2022. Downloaded from http://gpsych.bmj.com/ on August 10, 2022 by guest. Protected by copyright.

RCTs exploring long-term outcomes. Currently, there is
at least one National Institutes of Health (NIH)-funded
clinical trial exploring ketamine for BD-D.
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Discussion
As prudently stated by Cohen,2 ‘Medications that do not
work on average may help some patients, and medications
that do work on average will not be appropriate for all
patients. Individual cases require thoughtful trials of the
alternatives tailored to each person’.2 This may be especially important in BD-D, which is a particularly difficult
state to treat. Clinical decision making for this disorder
may be best thought of on a case-by-case basis.
Additionally, prospective data are needed to further
inform the long-
term risk versus benefit trade-
offs of
atypical antipsychotics in BD-D. While the FDA-approved
medications do clearly impact the severity of depressive
episodes, long-term use of antipsychotics has significant
adverse effects; they are often discontinued due to intolerability, and when continued as maintenance therapy,
there is little guidance as very few studies have looked
beyond the acute phase of treatment in BD-D. In a recent
study that did attempt to assess the value of mood stabilisers, antipsychotics and antiepileptics during the maintenance phase, the following medications outperformed
placebo: aripiprazole plus valproate, lamotrigine, lamotrigine plus valproate, lithium, olanzapine, and quetiapine.95 However, it is important to consider that trials
examining antipsychotics versus placebo are sparse, and
more studies are required to allow more reliable clinically
definitive outcomes.15 Similarly, head-
to-
head comparisons between treatments for BD-D are limited.96 As such,
there have been efforts to compare treatments for BD-D,
but these efforts are significantly limited.
Many have called for renewed consideration of antidepressants when used in combination with mood-stabilising
medications, and recent review articles on the acute use
of antidepressants in BD-D highlight a compelling need
for further studies with longer follow-
up periods and
careful definition of emerging mania.54 55 Others have
suggested that, while the risk of mania induction with
antidepressants exists, it may have historically been overestimated.6 Further, ‘proneness’ towards pharmacologically induced mania via antidepressant use may occur in
a clinical subpopulation,97 suggesting that others may be
at relatively lower risk. It is thus reasonable to conceptualise antidepressant risk and likely therapeutic benefit
as complex and multideterminant phenomena. Factors

that one might consider in this debate are history of
antidepressant-induced mania, bipolar subtype, existence
of rapid cycling, recency of last manic episode, comorbid
substance use, antidepressant class and choice of concurrent mood stabiliser.97
There are several ‘off-
label’ medications strongly
supported by evidence and commonly used by providers
and patients, including, but not limited to, lithium, lamotrigine, carbamazepine, oxcarbazepine and valproic acid.
ECT and CBT also have considerable evidence supporting
their common use. There are also many options currently
in development, such as TMS, ketamine, vagal nerve stimulation, thyroid supplementation, pramipexole and NAC,
as well as several ongoing clinical trials.
Individual treatment plans should carefully weigh
out risks and adverse effects and tailor treatment based
on the suspected best tolerated side effects. Additionally, it is thought that there are certain subpopulations
or ‘pheno-biotypes’ within bipolar disorder that may
respond better to certain treatments.98 For example,
it is well known that within bipolar disorder, patients
may be categorised as ‘lithium responders’ or ‘non-
lithium responders’.99 While a review is beyond the
scope of this article, an increasing number of groups
are researching personalised medicine approaches to
predict which treatments patients will respond best to.
This often includes genetic sequencing, brain imaging
or machine learning prediction.100 Significant development of these approaches may help in determining
appropriate initial treatment choices and may also
help identify which patients are at the highest risk of
adverse effects of certain treatments.

Conclusion
Despite adequate treatment according to current
guidelines, many patients with bipolar disorder experience frequent depressive symptoms and spend
significantly more time depressed than manic or hypomanic.3 For this reason, both the acute treatment of
BD-
D and the maintenance therapy between mood
episodes often fail to fully address patients' needs. The
current FDA-approved medications for BD-D include
OFC, quetiapine, lurasidone, cariprazine and lumateperone, all of which come with clearly established
short-
term benefits but also significant long-
term
adverse effects. It is thus imperative to both investigate the long-term risk–benefit trade-offs and explore
novel treatment approaches. Encouragingly, there are
already several alternative options in wide use, such
as classic mood stabilisers, ECT and antidepressants.
Additionally, there are several promising clinical trials
ongoing, as summarised above. We hope this review
may aid clinicians in selecting suitable, individualized treatment for patients with BD-D and emphasise
the importance of weighing specific adverse effects.
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avoided by slow titration and providing reassurance that
many patients experience reduction in side effects over
time.24 Renal and thyroid effects should be monitored
regularly. If hypothyroidism develops, treatment with
levothyroxine is indicated.24 For patients who develop
polyuria, maintaining adequate hydration is essential.
Additionally, there is some evidence that diuretics may be
helpful, although fluid balance, renal function and electrolyte levels should be monitored closely.24 For lithium-
associated nausea, lithium should be taken with food or
after meals, and a sustained release formulation may be
helpful.
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