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Abstract: The persistence of depressive morbidity is frequent in bipolar disorder, and the pharmaco-
logical management of this symptomatology often lacks effectiveness. This systematic review aimed
to summarize the results of the naturalistic observational studies on the pharmacological treatment
of bipolar depression published through April 2022. The certainty of evidence was evaluated accord-
ing to the GRADE approach. In sum, 16 studies on anticonvulsants, 20 on atypical antipsychotics,
2 on lithium, 28 on antidepressants, and 9 on other compounds were found. Lamotrigine, quetiapine,
aripiprazole, and ketamine were the most investigated compounds. Overall, the results support
the recommendations regarding the effectiveness of lamotrigine and quetiapine. In contrast to
the current recommendations, aripiprazole was shown to be effective and generally well tolerated.
Additionally, SSRIs were shown to be effective, but, since they were associated with a possibly
higher switch risk, they should be used as an adjunctive therapy to mood stabilizers. Lithium
was only studied in two trials but was shown to be effective, although the serum concentrations
levels were not associated with clinical response. Finally, ketamine showed divergent response
rates with a low certainty of evidence and, so far, unclear long-term effects. Heterogeneity in
diagnosis, sample sizes, study designs, reporting of bias, and side effects limited the possibility of a
head-to-head comparison.

Keywords: bipolar disorder; depressive episode; pharmacological treatment; systematic review;
observational studies

1. Introduction

Bipolar disorder (BD) is a chronic and highly disabling psychiatric illness affecting
about 1% of the general population worldwide [1]. The clinical course of BD is typically
characterized by alternating episodes of a depressed or elevated mood with intervals of
well-being [2]. Longitudinal studies show that the onset of BD is frequently depressive
polarity [3] and that the long-term affective morbidity, even in treated patients, is mainly
depressive [4,5]. Indeed, BD patients experience substantial residual affective morbid-
ity in 40–50% of weeks at follow-up, and about three-quarters are depressive [4,6,7].
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These rates appear to be similar in each BD diagnostic subgroup (BD type 1 (BD1) = BD
type 2 (BD2)) [6,8], although there is evidence of a predominance of depressive mor-
bidity in BD2 compared to BD1 (BD2 > BD1) [9,10]. In a prospective study in which
mood was assessed weekly with text-messaged ratings [11], conversely, individuals with
BD1 reported more days of depression and were less likely to improve with time than
BD2 patients.

The persistence of depressive morbidity, despite pharmacological treatment, indicates
that achieving an adequate response for these mood states remains a challenge in BD [12].
A systematic review and meta-analysis of randomized controlled trials (RCT) found that
only the glutamate N-methyl-D-aspartate (NMDA)-receptor antagonist ketamine and, to
a lesser extent, the dopamine-receptor agonist pramipexole were superior to a placebo in
treating bipolar depression [12]. However, ketamine effectiveness is mainly in the short
term (up to 24 h), and there is scant knowledge on its impact on the long-term remission of
bipolar depression [13].

In this context, it appears crucial to synthesize the available evidence coming from
observational studies on the pharmacological treatment of depression for BD patients.
Therefore, we performed a systematic review and a critical appraisal of the evidence using
specific grading criteria.

2. Results
2.1. Systematic Search

Of the 7486 records identified in Medline and the 9865 identified in Embase, 4170 were
duplicates. Of the remaining studies, 73 publications met the inclusion criteria and were
further investigated in detail. The search found 16 publications on anticonvulsants [14–29],
20 on atypical antipsychotics [21,30–48], 2 on lithium [49,50], 28 on antidepressants [51–77],
2 on CNS stimulants [78,79], 1 on pramipexole [80], 2 on hormones [81,82], 2 on NMDA
antagonists [83,84], 1 on a peroxisome proliferator-activated receptors (PPAR)-γ agonist [85],
and 1 on antibiotics [86]. The results are summarized in several tables and presented
according to the pharmacological class of the drugs.

2.2. Anticonvulsants

Table 1 presents the descriptions of the studies conducted on anticonvulsants. Specifi-
cally, two studies evaluated the effect of zonisamide, one evaluated the effect of gabapentin,
one evaluated the effect of divalproex/valproate, one evaluated the effect of carbamazepine,
one evaluated the effect of topiramate, one evaluated the effect of lamotrigine or quetiap-
ine, and nine evaluated the effect of lamotrigine. Zonisamide was shown to be effective
in eight-week settings according to the Montgomery Asberg Depression Rating Scale
(MADRS; [87]), the mania rating scale from the “Schedule for Affective Disorders and
Schizophrenia” (SADS; [88]) [14], the Clinical Global Impression Bipolar Depression (CGI-
BP-D; [89]), and the Inventory of Depression Symptomatology (IDS; [90]) [15]; however,
it is worth noting that the certainty of the evidence was “very low”, due to a high dis-
continuation rate of 50% [14], a low depression rate (21/60), and a high discontinuation
rate [15]. An open-label trial by Wang et al. with a “low” certainty of evidence grading
found a 53% decrease in depressive symptoms measured by the Hamilton Depression
Rating Scale (HAMD; [91]) with a gabapentin treatment [16]. One patient (equal to 5%)
suspended the treatment for cognitive impairment. Only one trial about valproic acid
found a statistically significant reduction in the scores of MADRS, HAMD, the Young
Mania Rating Scale (YMRS; [92]), and CGI in a sample of 28 BD patients [17]. The study
design and conduction achieved a “low” certainty of evidence. The only study about 21-day
carbamazepine administration determined a statistically significant reduction in HAMD
scores, 63% in 36 BD depressed patients, representing a “low” certainty of evidence [18].
McIntyre et al. investigated the effect of topiramate as an add-on to other mood-stabilizing
treatments for 56 participants who were depressed at the time of starting, 42 who were
in a mixed state, 8 who were in a hypomanic state, and 3 who were in a manic state. The
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depressive symptoms measured by MADRS and CGI improved significantly after two
weeks and again from week 2 to week 16 [19]. Two chart reviews and eight prospective
studies concerned lamotrigine. A chart review by Montes et al. found a statistically sig-
nificant global reduction in the CGI-BP-D of lamotrigine either as monotherapy or an
add-on treatment [20]. Quoting the authors, a limitation consisted of the fact that “the
independent effect of lamotrigine could not be determined since it was used in many cases
as adjunctive therapy, without taking into account possible synergistic effects of other
agents”. Furthermore, the cohort consisted of heterogenous patients with a cyclothymic
disorder, or a disorder not otherwise specified (NOS), with frequent comorbid psychiatric
disorder, e.g., personality disorder, and participants in all affective states were included.
Therefore, grading yielded a “very low” certainty of evidence. Another retrospective chart
review in 31 BD2 patients with treatment-resistant depression (TRD), followed for an
average of 19.4 months, showed that lamotrigine (daily dose between 50 and 400 mg) alone
or as an add-on treatment was well-tolerated and effective: using the CGI-Improvement
scale (CGI-I), 52% were judged as “very much improved”, 32% as “much improved”, and
16% as “minimally improved” [28].

A prospective naturalistic study by Ahn et al. showed that either adding lamotrigine
to an inadequate response to quetiapine monotherapy or adding quetiapine to an inade-
quate response to lamotrigine was effective in reducing depressive symptoms, as shown
by reductions in the CGI-Severity (CGI-S) and CGI-Functioning (CGI-F) scales [21]. Im-
provements were even higher when quetiapine was the add-on drug. The combination
treatment was quite safe. The other seven prospective studies on lamotrigine as an
add-on to a formerly insufficient treatment were concordant in showing a statistically
significant improvement in depressive symptoms (Table 1) [22–27,29]. No difference in
the response rate was found between participants with unipolar depression and BD [24].
Chang et al. found, in 109 bipolar depressed individuals, an association with a poorer
response to lamotrigine, a higher number of hospitalizations, and a history of suicide
attempts [22]. Four of the studies had a “very low” and four a “low” certainty of evidence,
while the downgrading reasons were a low optimal information size with effects on
low imprecision.

For a detailed description of the side effects of anticonvulsants, see Table 1. In sum,
switching to (hypo)manias was not reported often. Regarding side effects, the two
studies on zonisamide had a high dropout rate because of the development of nausea,
vomiting, and sedation [14,15]. The only study on gabapentin reported mild sedation
and weight gain [16]. Additionally, valproate was associated with weight gain [17], while
topiramate was associated with weight loss and a reduction in tremors [19]. There was
no early discontinuation of valproate due to side effects. Some cases of fever and rush
were shown under carbamazepine treatment [18]. Most studies showed that lamotrigine
was well-tolerated, with no serious side effects. The most common side effects were
rashes, headaches, and sleep alterations. Additionally, one study reported a switch
to (hypo)mania with an increase in YMRS; however, the authors did not report more
detailed data [29]. Finally, Joe et al. compared a standard titration (n = 132) with a
slower titration (n = 127) of lamotrigine and found significantly fewer rashes in the
slow-titration group [23].
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Table 1. Observational studies on anticonvulsants in the treatment of bipolar depression.

Author, Year Sample Study Design Substance Outcome Findings GRADE Side Effects

Ghaemi et al., 2006 [14]
BD1, BD2,

BD NOS, depressed
(n = 20)

Prospective open
label; 8 weeks Zonisamide MADRS, SADS Improvement in all

the scales

Very low
(50% of patients

discontinued;
imprecision)

Nausea, vomiting,
cognitive impairment,

sedation, suicidal
ideation, hypomania

McElroy et al., 2005 [15]

BD1 (n = 42), BD2
(n = 16), BD NOS (n = 2),
schizoaffective (n = 2),

all depressive state
(n = 21)

Prospective
open label;

8 weeks

Zonisamide
adjunctive

therapy

CGI-BP, IDS,
YMRS

Depressive patients:
decrease in CGI-BP-D and

IDS over 8 weeks;
32% classified as
responders, with

no change in CGI-BP-M
or YMRS

Very low (only
7 completed the

acute trial;
imprecision)

Sedation, tiredness,
cognitive impairment,

dry mouth,
tremors, nausea,

diarrhoea, constipation,
unsteady gait

Wang et al., 2002 [16] BD1, BD2, depressed
(n = 22)

Prospective
open label;
12 weeks

Gabapentin HAMD, YMRS,
CGI

Overall HAMD
decreased 53% Low

Mild sedation, weight
gain, impaired cognition,

hypomanic symptoms
(but no change in YMRS)

Wang et al., 2010 [17] BD2, depressed (n = 28)

Prospective
open label,

uncontrolled;
7 weeks

Divalproex ER
HAMD,

MADRS, YMRS,
CGI

Improvement in all scales Low Weight gain

Dilsaver et al., 1996 [18] BD, depressed (n = 36)
Prospective
open label;

3 weeks
Carbamazepine HAMD 63% remission Low Fever and rush

McIntyre et al., 2005 [19]

BD1, BD2; depressed
(n = 56), mixed (n = 42),

hypomanic (n = 8),
manic (n = 3)

Prospective
open label;
16 weeks

Topiramate MADRS, YMRS,
CGI

Reduction in MADRS and
CGI at week 2 and again

at week 16;
34% of primarily

depressed and 45% of
mixed remitted at

week 16

Low Weight loss and reduction
in preexisting tremors
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Table 1. Cont.

Author, Year Sample Study Design Substance Outcome Findings GRADE Side Effects

Montes et al., 2005 [20]

BD1, 2, NOS,
cyclothymic disorder

(n = 34);
start of antidepressant

drug (n = 28)

Retrospective
chart review

Lamotrigine,
either

monotherapy or
add-on

CGI-BP,
number of

relapses

Reduction in CGI-BP-D
(greater in spectrum
group than in BD1);
41% relapsed on a
depressive episode

Very low (inconsis-
tency/heterogeneity)

Rash, headache.
insomnia, dizziness

Ahn et al., 2011 [21]
BD1 (n = 15),

BD2 (n = 22), BD NOS
(n = 1), depressed

Prospective open
label naturalistic;

12 weeks

Add-on of
lamotrigine or

quetiapine
CGI, GAF

Improvement in both
groups. Even better
improvement with

adjunctive quetiapine

Very low
(imprecision) Dry mouth

Chang et al., 2010 [22] BD2 (n = 109)
Prospective open
label naturalistic;

52 weeks
Lamotrigine CGI-BP-D

Improvement in
CGI-BP-S, maximum

effect within 12 weeks
64% responded,
amongst them

22.9% discontinuation;
amongst non-responders
87.2% discontinuation at

12 weeks

Low

12.8% headache,
8.3% dizziness,

6.4% non-serious rash,
5.5% tremors

Joe et al., 2009 [23] BD depressed (n = 259)
Prospective open
label naturalistic;

12 weeks
Lamotrigine

CGI-S,
development

of rashes

Increase response rate in
standard titration versus

slower titration; not
significant in 7th week

Low
Headache, rashes;

reduction in rashes in
slower titration

Kagawa et al., 2017 [24]
BD1 (n = 6),

BD2 (n = 22),
MDD (n = 19) depressed

Prospective
open label;

8 weeks

Lamotrigine,
either

monotherapy
(n = 26) or
add-on to

valproate (n = 20)

MADRS
37% responded, no

difference between BD
and MDD

Very low Not reported

Kusumakar et al., 1997 [25] BD depressed (n = 22)
Prospective open
label naturalistic;

6 weeks
Lamotrigine HAMD 72% responders (week 4);

63% remitters (week 6) Low
Headache, tremors

of hands,
somnolence, dizziness
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Table 1. Cont.

Author, Year Sample Study Design Substance Outcome Findings GRADE Side Effects

Muck-Seler et al., 2008 [26] BD1 depressed,
female (n = 26)

Prospective
open label;

6 weeks
Lamotrigine

HAMD, YMRS,
reduction in

MAO-B activity
in platelets
and clinical
correlation

Decrease in HAMD;
decrease in platelet
MAO-B activity; no

correlation between these
two factors

Low Rashes, no serious
adverse effects

Sajatovic et al., 2011 [27] BD1, BD2 (n = 57)
Prospective
open label;
12 weeks

Lamotrigine

MADRS,
HAMD,
CGI-BP,

WHO-DAS II,
UKU

Improvement in MADRS,
HAMD, CGI-BP, and most

domains of WHO-DAS
Low None

Sharma et al., 2008 [28] BD depressed (n = 31) Retrospective
chart review Lamotrigine CGI-S, CGI-I Improvement in CGI Very low

Reduced/increased
sleep, weight

loss/gain, increased
dream activity,

polyuria, diminished
sexual desire, fatigue

Silveira et al., 2013 [29] BD1 (n = 17),
BD2 (n = 3) depressed

Prospective pen
label naturalistic;

8 weeks
Lamotrigine HAMD, YMRS,

CGI-BD

Improvement in HAMD
and CGI;

55% remitted

Very low
(imprecision)

25% increase in YMRS
(indicating switch to

(hypo)mania)

BD = bipolar disorder; BD NOS = bipolar disorder not otherwise specified; CGI = Clinical Global Impression Scale; CGI-BD-D = Clinical Global Impression Scale, bipolar disorder,
depression severity; CGI = Clinical Global Impression Scale, bipolar disorder, mania severity; CGI-BP-S = Clinical Global Impression Scale, bipolar disorder, severity; GAF = global
assessment of functioning; HAMD = Hamilton Depression Rating Scale; IDS = inventory of depression symptomatology; MADRS = Montgomery Asberg Depression Rating Scale;
MDD = major depressive disorder; remission = MADRS ≤ 12; response = ≥ 50% MADRS reduction; SADS = Schedule for Affective Disorders and Schizophrenia; UKU = Udvalg for
Kliniske Undersogelser Side-Effect Rating Scale; WHO-DAS = World Health Organization Disability Assessment Schedule; YMRS = Young Mania Rating Scale.
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2.3. Second-Generation Antipsychotics

Our systematic search identified 20 studies (3 retrospective reviews, 1 comparison of
RCTs, and 16 open prospective studies) that analyzed the effectiveness of antipsychotics
in bipolar depression (see Table 2). Of them, one investigated olanzapine monotherapy,
one investigated a combination treatment of risperidone and olanzapine, one investigated
olanzapine and quetiapine, five investigated quetiapine monotherapy, seven investigated
aripiprazole monotherapy, two investigated lurasidone monotherapy, one investigated
ziprasidone monotherapy, one investigated risperidone (long-acting injectable (LAI), and
one investigated brexpiprazole monotherapy.

Olanzapine monotherapy was associated with a response rate of 9/20 (with eight pa-
tients achieving symptom remission). Grading was a “low” certainty of evidence due to the
open-label design [30]. Additionally, a statistically significant reduction in the HAMD score
with risperidone as well as with olanzapine treatment was observed by McIntyre et al.,
with no differences between the two groups [31]. Four studies evaluated the effectiveness
of quetiapine in bipolar depression. Specifically, Porcelli et al. found an improvement in de-
pressive symptoms and a trend toward a better improvement with 600 mg/day instead of
300 mg/day of quetiapine extended release (ER) [34]. Dell’Osso et al. investigated switch-
ing from quetiapine immediate release (IR) to ER and found good efficacy, with a reduction
in both the HAMD and the Hamilton Anxiety rating scale (HAMA; [93]) and no change
in compliance [32]. A retrospective review by Shajahan et al. found a 69% improvement
for all depressive subtypes, with the best improvement in BD mania, followed by BD
depression [35]. Additionally, Suppes et al. showed in their chart review an improvement
in patients receiving adjunctive quetiapine. Depressed and cycling participants who re-
ceived a mid-level dose (100–399 mg) were most responsive between weeks seven and
nine [36]. As mentioned previously, the study of Ahn et al. investigated the add-on of
either lamotrigine or quetiapine and found both to be effective, but quetiapine was even
more so [21]. Kishi et al. compared the effectiveness of one RCT investigating olanzapine
and one investigating quetiapine ER and found no difference regarding response and
remission rates [33]. Seven studies investigated the use of aripiprazole in bipolar depres-
sion: one with a retrospective design and six with a prospective design. Three studies
(including a chart review) assessed the effectiveness of this second-generation antipsychotic
as monotherapy, and all observed clinical improvement. Dunn et al. found an enhancement
in MADRS with a better trend in the monotherapy group, though it was statistically not
significant [37]. This result was also confirmed by Mazza et al. [41]. The same study group
found an improvement during aripiprazole monotherapy, with a reduction in MADRS,
no effect on YMRS, and a reduction in the Snaith–Hamilton Pleasure Scale (SHAPS) score,
indicating a decrease in anhedonia (52% anhedonia at baseline and 20% at the end) [42].
McElroy et al. showed that response and remission rates were not affected by whether
aripiprazole was received alone or as an add-on [43]. Finally, Malempati observed im-
provements in MADRS, CGI, and complete functional recovery on the Sheehan Disability
Scale (SDS; [94]), when using aripiprazole as an adjunctive therapy [40]. Two studies
on lurasidone were found. One, conducted by Ketter et al., analyzed a large cohort of
817 individuals, showing that lurasidone administered either as an adjunctive therapy
or monotherapy was effective in a six-month follow-up setting [44]. Another study by
Miller et al. investigated lurasidone as an adjunctive treatment and found the CGI-BP-S
values decreased in depressed patients, while no statistically significant change was
observed in subsyndromal depression [45]. Liebowitz et al. performed an open trial to
test the clinical effectiveness of ziprasidone monotherapy in BD2 depressed patients [46].
The authors, assessing effectiveness with CGI-S, HAMD, HAMA, and MADRS, found
significant improvement in CGI-S and HAMD beginning after one week and in HAMA
and MADRS beginning after two weeks.
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Table 2. Observational studies on antipsychotics in the treatment of bipolar depression.

Author, Year Sample Study Design Substance Outcome Findings GRADE Side Effects

Bobo et al., 2010 [30] BD1, BD2, depressed
(n = 20)

Prospective
open label;

8 weeks
Olanzapine MADRS,

QUIDS-SR, CGI

9 positive responses
(8 with symptom

remission)
Low Weight gain

and somnolence

McInytre et al., 2004 [31] BD1, BD2, in any
state (n = 21)

Prospective
open label;
6 months

Either
risperidone or

olanzapine

MADRS YMRS,
CGI, AIMS

Reduction in MADRS
(risperidone: 17 to 5,

olanzapine: 18 to 7); no
differences between

the groups

Low Dizziness, somnolence,
weight gain

Ahn et al., 2011 [21]
BD1 (n = 15),
BD2 (n = 22),

NOS (n = 1), depressed

Prospective open
label naturalistic;

12 weeks

Add-on of
either lamotrigine

or quetiapine
CGI, GAF

Improvement in both
groups; even better in
adjunctive quetiapine

Very low
(imprecision) Dry mouth

Dell’Osso et al., 2012 [32]

MDD (n = 10),
BD (n = 20), with

residual depressive
symptoms

Prospective, open
label naturalistic;

6 weeks

Switch from
quetiapine IR

to ER

HAMD, HAMA,
YMRS, CGI-S,

BARS, SDS,
compliance,
functional

impairment

Good efficacy with
reduction HAMD

and HAMA;
72% scored 100% on BARS;
no change in compliance,
no change in life quality

Low
Insomnia, drowsiness,

weight gain,
asthenia, constipation

Kishi et al., 2019 [33]
BD, depressed

(olanzapine n = 343;
quetiapine n = 224)

Comparison of
two RCTs;
6 weeks

olanzapine,
8 weeks quetiapine

Comparison of
olanzapine and
quetiapine ER

MADRS, HAMD No difference in response
and remission Moderate

Olanzapine greater risk of
weight gain and decreased

HDL; quetiapine greater
risk of somnolence

than olanzapine

Porcelli et al., 2014 [34]
BD, most recent

episode depressive
(n = 21)

Prospective
open label;

1 week
Quetiapine ER HAMD, HAMA

Reduction in HAMD and
HAMA total scores;

improvement after 3 days
Low

Activity sleepiness, dry
mouth, constipation, lack of

appetite, tremors,
headache, hypotension

Shajahan et al., 2010 [35]

Psychotic and
non-psychotic

depressed (n = 303);
thereof BD (n = 38)

Retrospective
chart review Quetiapine CGI-S, CGI-I

69% improvement for all
depressive subtypes, best

improvement in BD mania,
followed by BD depression

Low

Sedation, headache, weight
gain, abnormal movements,

seizure, gastrointestinal
disturbance, low white cell

count, paresthesia,
prolonged Qtc, blurred

vision, edema,
sexual dysfunction
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Table 2. Cont.

Author, Year Sample Study Design Substance Outcome Findings GRADE Side Effects

Suppes et al., 2007 [36] BD, depressed (n = 19),
cycling (n = 36)

Retrospective
chart review,

with prospective
rating

Quetiapine
adjunctive in acute
symptomatology

Life chart
Improvement in

depression by week 10
No group difference

Very low Not reported

Dunn et al., 2008 [37]
BD1 (n = 10),

BD2 (n = 7), BD NOS
(n = 3), depressed

Prospective
open label;
Six weeks

Aripiprazole
monotherapy and

adjunctive treatment
MADRS, YMRS

MADRS improvement,
YMRS improved in

non-rapid cycling patients

Very low
(heterogeneity)

Akathisia, nausea,
restlessness, increase in

glucose levels (but within
normal range)

Kelly et al., 2017 [38] BD2, BD NOS (n = 211) Retrospective
chart review Aripiprazole CGI-I, GAF

Improvement in
CGI-I and GAF;

21% drop-out because
of side events

Low

Akathisia, concentration
difficulties, nausea,
dizziness, tremor,

pain, diarrhea,
insomnia, hyperglycemia

Ketter et al., 2006 [39] BD1, BD2, BD NOS,
depressed (n = 30)

Prospective
open label;

No temporal
restriction

Aripiprazole

CGI-S, GAF,
CMF depressed
mood, suicidal
ideation score

27% responders,
13% remitters,

47% discontinued
(17% inefficacy,

10% patient choice,
20% adverse events)

Very low
(heterogeneity,
imprecision)

Switch to
hypomania, weight

change, sedation, nausea,
constipation, agitation,

cognitive problems;
one required

cholecystectomy

Malempati et al., 2015 [40] BD1, BD2, depressed
(n = 40)

Prospective
open label;

2 years

Aripiprazole
adjunctive treatment

MADRS, CGI-S,
CGI-I, YMRS,

SDS

Improvements in MADRS
by 6 weeks and CGI-I by

six months; complete
functional recovery on the
Sheehan Disability Scale

Low Mild weight gain,
activation, EPS

Mazza et al., 2008 [41] BD1, BD2, BD NOS,
depressed (n = 85)

Prospective
open label;
16 weeks

Aripiprazole,
either monotherapy

or adjunctive

MADRS, CGI-S,
YMRS

94.1% decrease in MADRS
and CGI scores, regardless
of whether monotherapy

(22/39 responded,
12/39 remitted) or

adjunctive treatment
(30/46 responded,

18/46 remitted)

Low Insomnia, headaches,
dizziness, akathisia
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Table 2. Cont.

Author, Year Sample Study Design Substance Outcome Findings GRADE Side Effects

Mazza et al., 2009 [42] BD1 (n = 50), depressed
Prospective
open label;
16 weeks

Aripiprazole
monotherapy MADRS, SHAPS

Reduction in MADRS:
66% response,
34% remission;

Reduction in SHAPS:
52% anhedonia at baseline,

20% at end

Low Akathisia, headache

McElroy et al., 2007 [43] BD1, BD2, BD NOS,
depressed (n = 31)

Prospective
open label;

8 weeks

Aripiprazole
monotherapy

and adjunctive

MADRS,
CGI-BP-D,

YMRS

Globally 42% responders,
35% remitters;
amongst those

who completed:
38.5% responders,

30.8% remitters
(monotherapy);

44.4% responders,
38.9% remitters

(adjunctive therapy)

Low

29% discontinuation
because of side effects:

akathisia, insomnia,
activation, nausea,

increased/decreased
appetite, headache, tremor,

anxiety, concentration
difficulty, fatigue, blurred
vision, increased urinary

frequency, muscle soreness,
manic symptoms

Ketter et al., 2016 [44] BD1 (n = 817)
Prospective open
label multicenter;

24 weeks

Lurasidone
monotherapy
(38.9%) and

adjunctive to
lithium or

valproate (61.1%)

MADRS,
CGI-BP-S,
HAMA,

Q-LES-Q-SF,
SDS, BARS,

AIMS, YMRS,
C-SSRS

Improvement from
baseline study in all scales Moderate

6.9% in monotherapy and
9% of adjunctive group

discontinuation because of
adverse effects;

during extension period:
worsening depression,
suicidal ideation, bone

fractures, suicide
attempt, mania

Miller et al., 2018 [45]
BD1 (n = 32),
BD2 (n = 26),
NOS (n = 3)

Prospective open
label naturalistic;

no temporal
restriction

Lurasidone,
mainly

adjunctive

Discontinuation,
CGI-BP-S

CGI-BP-S decreased in
depressed (5.2 to 4.3);

no change observed in
subsyndromal depression

Low

54% discontinued
because of side effects:

Akathisia, sedation,
weight gain
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Table 2. Cont.

Author, Year Sample Study Design Substance Outcome Findings GRADE Side Effects

Liebowitz et al., 2009 [46] BD2, depressed (n = 30)
Prospective
open label;

8 weeks
Ziprasidone

HAMD, HAMA,
MADRS, YMRS,

CGI-S, BDI,
Q-LES-Q

30% responders and
17% remitters (after

1 week), 60% responders,
43% remitters by end of

the treatment

Low

Muscle stiffness, insomnia,
low white blood cell count,

nervousness, tremor,
headache, mood

swings, drowsiness

Mac Fadden et al., 2011 [47]
BD1, BD2,

depressed (n = 59),
manic/mixed (n = 103)

Prospective open
label first phase;

12 weeks
LAI risperidone CGI-BP-S,

MADRS, YMRS 53.3% remission Low Tremor, muscle rigidity,
weight increase, headache

Brown et al., 2019 [48]
BD1, BD2, most recent

episode depressed
(n = 21)

Prospective
open label;

8 weeks
Brexpiprazole

MADRS,
IDS-SR30,

QOLBD, RAVLT,
TMT

Reduction in MADRS
and IDS-SR30 Low Akathisia

AIMS = Abnormal Involuntary Movement Scale; BARS = Barnes Akathisia Rating Scale; BD = bipolar disorder; BD NOS = bipolar disorder not otherwise specified; CGI = Clinical
Global Impression Scale; CGI-BD-D = Clinical Global Impression Scale, bipolar disorder, depression severity; CMF = Clinical Monitoring Form; C-SSRS = Columbia Suicide Severity
Rating Scale; BDI = Becks’ Depression Inventory; CGI = Clinical Global Impression Scale, bipolar disorder, mania severity; ER = extended release; GAF = Global Assessment of
Functioning; HAMD = Hamilton Depression Rating Scale; HAMA = Hamilton Anxiety Rating Scale; HDL = high-density lipoprotein; IDS = Inventory of Depression Symptomatology;
IR = immediate release; LAI = long-acting injectable; MADRS = Montgomery Asberg Depression Rating Scale; MDD = major depressive disorder; Q-LES-Q-SF = Quality of Life,
Enjoyment, and Satisfaction Questionnaire—Short Form; QOLBD = quality of life in bipolar disorder; QUIDS-SR = Quick Inventory Of Depressive Symptomatology (Self Report);
RAVLT = Rey Auditory Verbal Learning Test; RCT = randomized control trial; remission = MADRS ≤ 12; response = ≥ 50% MADRS reduction; SADS = Schedule for Affective Disorders
and Schizophrenia; SDS = Sheehan Disability Scale; SHAPS = Snaith–Hamilton Pleasure Scale; TMT = Trail Making Test; UKU = Udvalg for Kliniske Undersogelser Side-Effect Rating
Scale; WHO-DAS = World Health Organization Disability Assessment Schedule; YMRS = Young Mania Rating Scale.



Pharmaceuticals 2023, 16, 182 12 of 30

Only one trial concerned LAI preparations [47]. Specifically, MacFadden et al. tested ad-
junctive LAI risperidone in controlling depressive symptoms in a sample of 162 BD patients.
The authors found that 53.3% achieved remission, defined as YMRS total score ≤8,
MADRS total score ≤ 10, and CGI-BP-S score ≤ 2. Finally, one study tested the effi-
cacy of brexpiprazole [48]. Only patients with moderate to severe depressive symptoms
(MADRS > 25) were included, to reduce the bias of spontaneous improvement. Quality of
life and cognition were evaluated as secondary outcomes. No participants discontinued
the trial because of side effects, and a significant reduction in MADRS and IDS-SR30
values was observed.

For the side effects reported during second-generation antipsychotics treatment, see
Table 2. In general, they showed a good tolerability profile, as only a few studies reported
early discontinuation, mostly due to insomnia, headaches, dizziness, akathisia and worsen-
ing of mood state (aripiprazole), weight gain, and dyslipidemia. Olanzapine treatment and
quetiapine treatment were mainly associated with weight gain and somnolence, whereas
Kishi et al. found in their comparison that olanzapine was more associated with weight
gain and decreased levels of high-density cholesterol, while quetiapine ER was associated
with a greater risk of somnolence [33]. Of the seven studies on aripiprazole, six showed
akathisia [37,38,40–43], four showed nausea [37–39,43], and two showed tremors [38,43].
Regarding appetite, McElroy et al. showed increased and decreased appetite. A mild
weight gain was reported by Malempati et al. [40], while Dunn et al. [37] demonstrated
an increase in glucose levels, with concentrations in the normal range. All other trials did
not find any weight change during aripiprazole treatment, but, of note, in most studies,
the treatment duration was only of some weeks. Regarding lurasidone, one study showed
that 6.9% (adjunctive treatment) and 9.0% (monotherapy) of the sample discontinued due
to an adverse effect, mostly weight gain and dyslipidaemia [44]. The primary outcome of
the other study on lurasidone was to estimate the discontinuation rate, which appeared
as high as 77% (54.1% because of inadequate tolerability, 16.4% because of inadequate
efficacy, and 6.6% because of other reasons). The most common side effects were akathisia,
sedation, and weight gain [45]. Ziprasidone was associated with tremors, a low white
blood cell count, and other less specific symptoms such as insomnia and headache [46].
The study of MacFadden et al. observed tremors and weight increase after LAI risperidone
therapy [47]. The only study about brexipiprazole reported that akathisia was associated
with the treatment [48].

2.4. Lithium

We found two observational studies that assessed the effectiveness of lithium as a
treatment for bipolar depression. Goodwin et al. used a “15 points multi-item” scale
to assess lithium effectiveness. Overall, 80% showed some improvement, while about
one-third (12 out of 40 patients) showed an unequivocal response to lithium. In comparison
to unipolar participants (4 out of 12), there was a statistically significant improvement
in BD [49]. Machado-Vieira et al. investigated the effect of lithium monotherapy, using
either a higher (≥0.5 mmol/L) or a lower (<0.5 mmol/L) dose in 29 individuals with
BD1 and BD2 in a six-week study [50]. The results showed an improvement in depressive
symptoms measured by HAMD and a remission rate of 62%. There was no difference in
antidepressant efficacy between the two dose regime groups, but significantly more side
effects, namely nausea, restlessness, headache, and cognitive complaints, were found in the
higher dose group.

2.5. Antidepressants

Our systematic search identified four studies on the effectiveness of various antide-
pressants, one study comparing hypnotic drugs and sedative antidepressants, seven studies
on a selective serotonin reuptake inhibitor (SSRI), one study comparing two serotonin-
noradrenaline reuptake inhibitors (SNRI), one study on tricyclic antidepressants, two
studies on agomelatine, and nine studies on ketamine.
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One study by Tundo et al. investigated the effectiveness of various antidepressants
in 154 unipolar, 49 BD1, and 52 BD2 participants with a “low” certainty of evidence [51].
Using HAMD to assess the response rate, 75.5% of BD1 and 75% of BD2 patients achieved
remission. A switch was observed in 2.9% of both groups, specifically in two patients
with BD1 and in one patient with BD2. The other side effects and adverse effects were
unreported, as was the discontinuation rate. Shvartzman et al. [52] focused on the re-
hospitalization rate of 98 BD patients over one year, with the adjunction of various an-
tidepressants to mood stabilizers, finding a statistically significant lower readmission rate
and a longer time to rehospitalization due to a depressive episode. However, because
of the relatively short observation period, the results were downgraded to a “very low”
certainty of evidence. A different outcome was observed by Hooshmand et al., with a “low”
certainty of evidence, where 503 bipolar outpatients were followed prospectively for up to
two years [53]. The prevalence of baseline antidepressant use was significantly lower among
recovered versus depressed patients (31.4% versus 44.4% p = 0.04). Baseline antidepressant
use was not significantly related with the time to recover. The authors found a hastened
depressive recurrence using CGI-BP-S among recovered patients taking antidepressants;
however, since the study had a naturalistic approach, they concluded that causality could
not be assessed. Furthermore, the hastening of depressive recurrence seems not to persist
if the patients with mood elevation episodes prior to depressive episode recurrence were
censored, suggesting that this clinical observation may correlate with a global hastening of
illness cycles in high-risk patients. Saiz-Ruiz et al. examined the use of either hypnotic drugs
or sedative antidepressants in a group of 53 bipolar patients experiencing insomnia [54]. No
standardized tests were used by the researchers nor were any side/adverse effects reported,
indicating a “very low” certainty of evidence grading. The use of antidepressants was
associated with a worse prognosis in this group, with the parameter of a “symptom-free
period” being longer in people treated with hypnotics (18.81 months versus 12.73 months);
however, the results were not statistically significant (p = 0.6).

Frankle et al. conducted a retrospective chart review investigating whether there was a
relationship between the use of various antidepressant drugs (specifically SSRIs, bupropion,
venlafaxine, monoamine oxidase inhibitors, mirtazapine, and psychostimulants) and the
length of the major depressive episode in bipolar patients [55]. Side and adverse effects
were not reported, and there was no evidence of any episode length shortening nor of any
induced mood switch. The authors suggested that antidepressants might be neither useful
nor markedly dangerous in the treatment of bipolar depression.

For the description of the studies investigating antidepressant monotherapy, see Table 3.
Of the studies on SSRIs, three investigated the effectiveness of fluoxetine [56–58], one

investigated the effectiveness of add-on citalopram [61], one investigated the effective-
ness of add-on escitalopram [60], one investigated the effectiveness of paroxetine [59],
and one compared paroxetine and mianserin. All three studies on fluoxetine—with two
reporting on an overlapping cohort—showed a statistically significant improvement in
depressive symptoms [56–58]. One of them did not find a link between clinical features
and drug plasma concentration [56]. Another study demonstrated a greater reduction
in depression symptoms and a higher frequency of hypomanic episodes amongst rapid
cyclers, with no difference in response rate or remission rate and no change in mean mania
rating scores though [58]. Amsterdam et al. reported in the two publications on the same
cohort that BD patients receiving fluoxetine as monotherapy fulfilled, in 6/148 cases, the
criteria for hypomania and, in other 29/148, the criteria for subsyndromal hypomania.
Additionally, one case of severe mania and one suicide attempt were found in the cohort.
Kupfer et al. tested the effectiveness of citalopram and classified 64% as responders and
36% as non-responders [61]. None of the patients discontinued because of adverse effects.
A study on escitalopram showed, besides a good response, four dropouts due to manic
switch (n = 1), hypomanic symptoms (n = 2), and hospitalization because of psychosis
and suicidal ideation (n = 1) [60]. Further, Baldassano et al. conducted a chart review
on paroxetine in 20 bipolar depressed individuals, who had failed at least one standard
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antidepressant therapy in the past and found 85% failed to improve within 12 weeks from
the start. At harvest, 65% showed much or very much improvement, and the Global As-
sessment of Functioning (GAF; [96]) mean improved significantly. While 10% switched into
mania, they had a history of switching [59]. In another study, Mertens et al. investigated
the difference between paroxetine and the tetracyclic substance mianserin and found a sig-
nificant improvement according to HAMD but no difference between the groups. Nausea
and headache were seen in four patients taking paroxetine, and somnolence was seen in
six patients taking mianserin [97]. Only one study investigated the effectiveness of SNRIs,
whereby duloxetine was found to be more effective than venlafaxine in treating depressive
symptoms. Concerning tolerability, none of the patients had to stop treatment because of
adverse effects [63]. One study by Kocsis et al. tested the response of the tricyclic antide-
pressants amitriptyline and imipramine for four weeks, after being drug-free for two weeks.
They found an increase in HAMD and SADS. Side effects, e.g., switching, were not reported
in the publication. The authors split the sample into psychotic depressed, moderately de-
pressed, and severely depressed and found better outcomes in the non-psychotic depressed
group, with no difference between bipolar and unipolar depressed participants [64].

One study on agomelatine classified 81% of the patients receiving agomelatine as ad-
junctive therapy to lithium or valproate as responders. Of note, the response rate was equal
for 78.6% of BD patients treated with lithium and agomelatine and 57.1% who were treated
with valproate and agomelatine. During the six-week period, no patients experienced an
emergent adverse event leading to study discontinuation. During the optional period, three
lithium-treated patients withdrew from the study (one for agitation, one for mania, and
one for hypomania) [65]. In another study, 64% showed a response after six weeks, and
86% showed a response after 36 weeks. Moreover, 54.5% of individuals taking lithium
responded after 6 weeks, 90.9% responded after 36 weeks, while among participants taking
valproate 70.6% responded at 6 weeks and 82.4% at 36 weeks. Four patients treated with
valproate and agomelatine reported pseudo-vertigo and hypomania, and two participants
treated with lithium and agomelatine reported insomnia and mania and, therefore, dropped
out at week six. Two more cases of hypomania were found at week 36 [66].

Ketamine IV for bipolar depression was investigated by 12 studies, all giving a “low”
certainty of evidence (see Table 3). Most of them continued with mood stabilizers but
stopped other antidepressants one to two weeks before ketamine treatment. Studies by
Permoda-Osip et al. [71] and Rybakowsky et al. [72] showed that 50% of participants
receiving single infusions achieved at least a 50% reduction in HAMD scores. A study by
Ionescu et al. showed a statistically significant reduction in depressive symptoms (HAMD)
in BD patients with anxious and non-anxious manifestations [67]. Even though there was
no specific reference to the adverse effects in the study, it was indicated that they did not
differ between the two groups. Furthermore, McIntyre et al. showed a significant reduction
in depressive symptomatology after four ketamine infusions in TRD individuals (defined as
an insufficient response to two drugs), either unipolar or bipolar, who were measured with
a decrease in Quick Inventory for Depression Symptomatology-Self Report-16 (QUIDS-
SR16; [98]), Generalized Anxiety Disorder-7 Scale (GAD-7), and SDS [68,69]. Moreover,
a positive effect on anhedonia [75]; anxiety, overall psychosocial function, and suicidal
ideation [68]; cognitive domains such as processing speed and verbal learning [77] as well
as a moderating effect of total functional disability; and the subdomains social life and
family life/home responsibilities [69] were found. No serious side effects and no exclusions
because of side effects were observed, but the following symptoms were found during and
after treatment: dizziness, drowsiness, confusion, depersonalization, derealization, blurred
vision, double vision, nausea, and headache [68]. Another paper intending to measure
the efficacy of repeated ketamine dosages in severely depressed TRD individuals found a
response rate of 68.0% and a remission rate of 50.5% in the total sample and, in the bipolar
subgroup, a response in 14/20 and remission in 6/20 [73].
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Table 3. Observational studies on antidepressants in the treatment of bipolar depression.

Author, Year Sample Study Design Substance Outcome Findings GRADE Side Effects

Amsterdam et al., 1997 [56]

BD, depressed
(n = 49),

MDD, depressed
(n = 566)

Prospective
open label,

8 weeks
Fluoxetine (20 mg) HAMD

411 responders; no
correlation between

plasma concentration
and clinical outcome

Low Not reported

Amsterdam et al., 2010 [57] BD, depressed
(n = 148)

Prospective
open label;
14 weeks

Fluoxetine
monotherapy

(20–80 mg)
HAMD, YMRS

88 responders,
86 remitters;
mean time to

remission 64.4 days

Low

n = 6 hypomania
headache, yawning, nausea,

reduced appetite, upper
respiratory tract infection,
decreased libido, delayed

orgasm, increased
blood pressure

Amsterdam et al., 2013 [58]

BD, rapid cycling
(n = 42),

BD, non-rapid
cycling (n = 124);
same cohort [57]

Prospective
open label;
14 weeks

Fluoxetine
monotherapy

(10–80 mg)

HAMD, YMRS,
CGI

Response and
remission comparable
in both groups; higher

decrease in HAMD
score in rapid cycling

Low

n = 6 hypomania, equal in
both groups,

n = 1 attempted suicide,
n = 1 manic episode

Baldassano et al., 1995 [59] BD1 (n = 19),
BD2 (n = 1)

Retrospective
chart review

Paroxetine
(10–40 mg), mostly

adjunctive
HAMD, CGI, GAF

65% improved “much”
or “very much”;

GAF mean improved
from 44.4 to 60.4

Very low
(heterogeneity)

n = 1 hypomania, n = 1
rapid cycling, both

with history of
drug-induced switch

Fonseca et al., 2006 [60] BD1, BD2,
depressed (n = 20)

Prospective open
label; 12 weeks

Escitalopram
(10 mg), adjunctive

HAMD, CGI-S,
CGI-I, YMRS

Decrease in HAMD
(mean 20.9 baseline

versus 8.9 end), CGI-S
(4.8 versus 1.5), CGI-I

Low

n = 4 discontinuation,
because of switch (n = 1),

hypomanic symptoms
(n = 2), hospitalization,

psychosis, suicidal
ideation (n = 1);

75% had at least one
adverse effect: headache,

somnolence, nausea, mood
switch, suicidal ideation
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Table 3. Cont.

Author, Year Sample Study Design Substance Outcome Findings GRADE Side Effects

Kupfer et al., 2001 [61]
BD1, BD2 (n = 45;

12 dropped out before
week 8)

Prospective open
label; 8 weeks

Citalopram
(20–80 mg),
adjunctive

HAMD, CGI-I,
YMRS

21/33 responded in all
scales after 8 weeks; of
them, 14/19 remitted

after 16 additional weeks

Low

37/45 only mild to moderate
headache, nausea, diarrhea,

sexual dysfunction,
mania;

no study discontinuation
because of adverse events

Mertens et al., 1989 [62] BD or MDD,
depressed (n = 70)

Prospective
double blind;

6 weeks

Paroxetine (30 mg)
or mianserin (60 mg) HAMD

Improve in HAMD in
paroxetine (28.5 baseline

versus 11.5 end)
and mianserin

(30.8 versus 17.8);
no group difference

Low

Both drugs well-tolerated,
with nausea and headache

in four patients, with
somnolence in six patients

Serafini et al., 2010 [63] BD (n = 49), MDD
(n = 13)

Prospective open
label; 12 weeks

Duloxetine or
venlafaxine, mostly

adjunctive

HAMA, HAMD,
SF-36

Duloxetine
(90.3% response,

48.4% remission with < 8)
more effective in all scales

than venlafaxine

Low

Hypertension (with
venlafaxine), nausea

(duloxetine), hypomania
(both drugs)

Kocsis et al., 1990 [64]

Psychotic depressed:
BD (n = 12),

MDD (n = 13);
severely depressed:

BD (n = 13),
MDD (n = 40);

moderately depressed:
BD (n = 22),

MDD (n = 32)

Prospective
open label;

4 weeks

Amitryptiline or
imipramine for

four weeks, after
2 weeks drug-free

(placebo)

HAMD, SADS,
depression

severity

Good outcome in 67% of
moderately (HAMD

21 baseline versus 10 end)
versus 39% severely

depressed (33 versus 17)
versus 32% psychotic

depressed (35 versus 22)
Better response in

moderate than
severe depression;

no difference between
severly depressed with
and without psychosis;
no differences between

BD and MDD

Low Not reported
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Table 3. Cont.

Author, Year Sample Study Design Substance Outcome Findings GRADE Side Effects

Calabrese et al., 2007 [65] BD1, depressed
(n = 21)

Prospective
open label;

6 weeks,
optional +46 weeks

Agomelatine
(25 mg), adjunctive

to lithium or
valproate

HAMD, MADRS,
CGI

81% response;
47.6% response

after 1 week;
no difference in taking
lithium or valproate

Low

Anxiety, agitation, breast
abscess, social problem,
bereavement reaction,

traffic accident;
one drug-related

manic switch

Fornaro et al., 2013 [66] BD2, depressed
(n = 28)

Prospective
open label;

6 weeks,
optional +30 weeks

Agomelatine
(25 mg), adjunctive

to lithium
or valproate

HAMD, YMRS

64% response after
six weeks and

86% after 36 weeks;
taking lithium
responded in

54.5% after 6 weeks
and in 90.9% after

36 weeks and taking
valproate in 70.6

respectively 82.4%

Low

Four patients with
valproate and agomelatine:

pseudo-vertigo
and hypomania;

two patients with lithium
and agomelatine: insomnia
and mania and, therefore,

dropped out at week 6;
Two more cases of

hypomania at week 36

Ionescu et al., 2015 [67] BD1, BD2 (n = 36)

Prospective open
label; spin-off of

double-blind RCT;
single infusion

Ketamine 0.5 mg/kg
IV as adjunctive

therapy to lithium
or valproate

MADRS, HDRS,
HAM-A, CADSS

Significant reduction
in all scales, in both
anxious (MADRS

33 to 18) and
non-anxious groups
(MADRS 33 to 20)

Low
Unspecified; no difference

between anxious and
non-anxious groups

Lara et al., 2013 [95] BD, MDD (n = 26)

Prospective
open label;

1–20 doses every
2–3 days

Ketamine
sublingual, start

0.1 mL, up titration
up to 10 mg, then

7 stable doses

Not standardized
questions about

mood/sleep/cognition

77% remission or
clear response on
depression, mood

instability, cognitive
impairment, poor

sleep

Very low
(imprecision)

No manic, psychotic, or
dissociative symptoms
were observed, but two

bipolar patients reported
agitation for a few hours;

mild light-headedness was
a common but transient

side-effect, subsiding
typically in < 30 min, more
pronounced or present only

after the first dose
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Table 3. Cont.

Author, Year Sample Study Design Substance Outcome Findings GRADE Side Effects

Li et al., 2022 [76] BD, MDD (n = 109)

Prospective
open label;

6 infusions in
12 days; 9-month

observation

Ketamine
0.5 mg/kg IV PHQ-9, GAF

Of 56 responders,
46.4% remained stable

after 9 months,
25% relapsed within

two weeks

Low Not reported

McIntyre et al., 2020 [68]

BD (n = 30),
MDD (n = 183);

After 4 infusions,
n = 107

Prospective
open label;

4 infusions in
7–8 days

Ketamine 0.5 mg/kg
IV as adjunctive

QUIDS, GAD-7,
SDS

27% response (QUIDS
total score

reduction ≥ 50%,
13% remission;

positive effect on
anxiety, overall

psychosocial function,
suicidal ideation

Low

During/after infusion:
48.2%/49.2% dizziness,

57.1%/53.1% drowsiness,
43.5%/25.1% confusion,

38.2%/17.6% depersonalization,
40.8%/16.7% derealization,
31.9%/29.8% blurred vision,
20.8%/18.8% double vision,

13.9%/11.1% nausea,
13.2%/19.3% headache

McIntyre et al., 2021 [69]

BD (n = 48), MDD
(n = 259, other

depressed (n = 11),
after 4 infusions,
n = 142); partly

overlapping
cohort [68]

Prospective
open label;

4 infusions in
7–8 days

Ketamine 0.5 mg/kg
IV as adjunctive QUIDS, SDS

Total functional
disability; the

subdomains social life
and family

life/home responsibilities
significantly moderate

ketamine response

Low Not reported

Pennybaker et al., 2018 [70] BD, MDD (n = 122)

Data of four open,
prospective, partially
placebo-controlled

trials;
single infusion

Ketamine 0.5 mg/kg
IV, in BD adjunctive

to lithium
or valproate

MADRS, HAMD,
YMRS, CADDS,

BDI

32.5% antidepressant
response after 24 h,

12.9% after two weeks
(only 93/122 were

assessed at two
weeks);responders at

week two had a greater
response after 230 min

and after 24 h
than two-week
non-responders

Low Not reported
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Table 3. Cont.

Author, Year Sample Study Design Substance Outcome Findings GRADE Side Effects

Permoda-Osip et al., 2013 [71] BD1, BD2 (n = 20)
Prospective open

label; single
infusion

Ketamine 0.5 mg/kg IV,
adjunctive HAMD 10/20 responders Low Not reported

Rybakowski et al., 2013 [72] BD, depressed
(n = 25)

Prospective open
label; single

infusion
Ketamine 0.5 mg/kg IV HAMD

After 24 h: 6/20 responders,
4/20 remitters;

after 7 days:
13/20 responders,

8/20 remitters;
no correlation with

neurotrophins (apart from
reduction in BDNF levels

after 7 days in
non-responders)

Low Not reported

Zheng et al., 2018 [73]
BD, depressed
(n = 20); MDD,

depressed (n = 77)

Prospective
open label;

6 infusions in
12 days

Ketamine 0.5 mg/kg IV,
adjunctive

MADRS, SSI,
HAM-A, BPRS,
CADSS, HAMD

Response rate 68%,
remission rate 50.5% Low

Mild temporary
dissociative and

psychotomimetic
symptoms.

No differences
between responders
and non-responders

AIMS = Abnormal Involuntary Movement Scale; BPRS = Brief Psychiatric Rating Scale; BD = bipolar disorder; BD NOS = bipolar disorder not otherwise specified; CGI = Clinical
Global Impression Scale; CGI-BD-D = Clinical Global Impression Scale, bipolar disorder, depression severity; CMF = Clinical Monitoring Form; BDI = Becks’ Depression Inventory;
CGI = Clinical Global Impression Scale, bipolar disorder, mania severity; ER = extended release; GAF = Global Assessment of Functioning; HAMD = Hamilton Depression Rating
Scale; HAMA = Hamilton Anxiety Rating Scale; IDS = Inventory of Depression Symptomatology; IR = immediate release; LAI = long-acting injectable; MADRS = Montgomery
Asberg Depression Rating Scale; MDD = major depressive disorder; Q-LES-Q = Quality of Life, Enjoyment, and Satisfaction Questionnaire; QOLBD = quality of life in bipolar disorder;
QUIDS-SR = Quick Inventory Of Depressive Symptomatology (Self Report); RAVLT = Rey Auditory Verbal Learning Test; RCT = randomized control trial: remission (if not differently
described) = MADRS ≤ 12; response (if not differently described) = ≥ 50% MADRS/HAMD reduction; SADS = Schedule for Affective Disorders and Schizophrenia; SDS = Sheehan
Disability Scale; SF36 = Short Form Survey; SHAPS = Snaith–Hamilton Pleasure Scale; TMT = Trail Making Test; UKU = Udvalg for Kliniske Undersogelser Side-Effect Rating Scale;
WHO-DAS = World Health Organization Disability Assessment Schedule; YMRS = Young Mania Rating Scale.
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Three studies on the short- versus long-term effects of intravenous ketamine were
conducted. Pennybaker et al. assessed the data about a single shot of ketamine in
122 depressed individuals (bipolar or unipolar) by analysing the results of four different
studies on ketamine. Overall, 32.5% of the participants had an antidepressive response after
24 h, and 12.9% had an antidepressive response after two weeks (only 93/122 participants
were assessed at the two-week time point). The responders at week 2 had a greater response
after 230 min and after 24 h than the two-week non-responders [70]. Zhuo et al. found, after
10 infusions every two days, a significant HAMD reduction after one week, but a relapse
occurred during the second week and even more severely depressive symptomatology
occurred by day 21 than at baseline. There was a drop out of 13 patients because of side
effects, which were not reported in detail [74]. Li et al. found a 46.6% maintenance response
after nine months and a 25% risk of relapse within two weeks after a 12 day ketamine
treatment [76]. Finally, Lara et al. prescribed sublingual ketamine, at a lower dose than
intravenous, in a total to 26 TRD subjects who were either bipolar or unipolar. They
found a remission or clear response in mood and sleep in 77.0%, but they only used non
standardised questions for quantification. The application was tolerated quite well, with
only mild light-headedness reported, mostly for less than 30 min. No manic, psychotic, or
dissociative symptoms were observed [95].

2.6. Other Pharmacological Agents

Two more studies about CNS stimulants other than ketamine were identified.
Ketter et al. evaluated, with a “low” certainty of evidence, the effect of six-month ar-
modafinil as adjunctive therapy to mood stabilizers in 506 BD1 patients. Add-on ar-
modafinil was effective in reducing depressive symptoms, as shown by a significant
reduction in the IDS-C30 and QIDS-C16 scores. Further, global functioning, measured
with GAF, improved substantially. The response rate and safety showed it to be prof-
itable, but 7% of the participants discontinued because of adverse effects (none because
of akathisia or somnolence but one patient because of acute psychosis) [78]. In another
study, Parker et al. determined the effectiveness of methylphenidate and dexamphetamine
in 26 BD1 and 23 unipolar patients in a variable duration (mean 57 weeks). The authors
observed that 34% showed a significant clinical improvement, and 30% showed a partial im-
provement, while no improvement was found in 36%. Of note, no standardized definition
of clinical response was provided in this study. There was no mention of discontinuation
because of adverse effects [79].

One trial included 37 individuals with BD and 79 with major depression, with a fail-
ure of response to two antidepressants, and tested the efficacy of the dopamine agonist
pramipexol as an add-on for 24 weeks. A 74.1% response rate and a 66.4% remission
rate, measured with a HAMD reduction, were found. Eight participants dropped out
due to side effects, and one showed hypomanic symptoms [80]. Two trials investigated
hormones as an additional approach in the treatment of bipolar depression. One study with
a “low” certainty of evidence showed the effectiveness of triiodothyronine augmentation
in 159 patients with either BD2 or BD NOS diagnoses suffering from depression, using a
retrospective approach. The authors found that 84% of BD2 and 85% of BD NOS patients im-
proved (as shown by a statistically significant reduction in CGI and GAF, of which 38% and
32%, respectively, were considered in remission) [81]. Triiodothyronine was well-tolerated
overall, with tremors (responding to dose reduction), osteoporosis (even though the bone
loss was not systematically assessed), atrial fibrillation, and, generally, hyperthyroidism
being the most common side effects. The discontinuation rate was equal to 10% of patients
(only one out of three discontinuing patients was defined as being caused by the patient’s
concern for bone loss). Amsterdam et al. investigated the intramuscular injection of a
gonadotropin-releasing hormone versus a placebo in 30 individuals, who were either bipo-
lar or unipolar depressed (with a “very low” certainty of evidence). They did not observe
any antidepressive effects with one administration or in a three-day follow-up [82]. Further,
one study investigated the effectiveness of memantine, a weak non-competitive antagonist
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at the NMDA receptor, and one other study analyzed dextromethorphan, a cough suppres-
sant (acting as an NMDA antagonist, sigma receptor agonist, mu Opioid receptor agonist,
SERT blocker, and NET blocker). Memantine was studied by Serra et al. in a naturalistic
open study with a “low” certainty of evidence for at least three years, including BD1 and
BD2 patients. An improvement in CGI-BP was found after three years of treatment in com-
parison to the stagnation found during the three years before, especially in rapid cycling
patients [83]. Dextromethorphan, as an additional treatment to existing drugs, was studied
by Kelly et al. in a retrospective chart review. A significant improvement was detected in
CGI-I scores after 90 days, with 25% of patients discontinuing treatment because of adverse
effects, chiefly nausea (typically for the action on opioid receptors) [84]. We identified one
open-label study on a PPAR-γ agonist with a “low” certainty of evidence [85]. In a cohort
of 34 BD patients, a statistically significant improvement following eight weeks of pioglita-
zone treatment emerged in clinician and self-reported assessments of depression (IDS-C30
and QUIDS) and anxiety (HAMA) as well as in functional improvement (SDS). Only 6% of
patients discontinued treatment because of activation/irritability. Other reported side
effects were dizziness, irritability, increased appetite, and peripheral oedema [85]. One
study considered the neuroprotective effect of the antibiotic minocycline, as mediated
by its antioxidant properties, in 20 patients with BD. The aim was both to evaluate the
efficacy of an 8-week treatment and to test minocycline’s relationship with glutathione
levels (measured with proton magnetic resonance spectroscopy). Minocycline was titrated
up to 300 mg/die, and safety and efficacy assessments were completed every two weeks.
A large decrease in depressive symptoms (MADRS, CGI-S, and CGI-BP) was observed;
response and remission rates achieved 50% and 40% respectively; and improvements in
daily functioning and quality of life (Quality of Life, Enjoyment, and Satisfaction Question-
naire (Q-LES-Q; [99]); Longitudinal Interval Follow-up Evaluation—Range of Impaired
Functioning Tool (LIFE-RIFT; [100])) were measured. Unexpectedly, though, the authors
observed a paradoxically higher glutathione increase in non-responders than in responders.
Moreover, cognitive performances appeared unaffected by minocycline [86].

3. Discussion

This review aimed to synthesize the knowledge about the pharmacological treatment
of bipolar depression in real-world settings. Therefore, the results of several naturalistic
observational studies were reported in detail. In sum, 16 studies on anticonvulsants,
20 studies on atypical antipsychotics, 2 studies on lithium, 28 studies on antidepressants,
and 9 studies on other compounds were found. Of interest, lamotrigine, quetiapine,
aripiprazole, and ketamine were the most frequently investigated compounds. Most of
the studies reported the partial or complete resolution of depressive symptomatology,
but heterogeneity in diagnosis (BD1, BD2, NOS, and unipolar depression), sample sizes,
study designs, reporting of bias, and side effects limited the possibility of a head-to-head
comparison. The validity of the evidence was evaluated according to the GRADE guidelines.
However, the naturalistic design of the included studies impacted the quality assessment,
with most studies having a “low” certainty of evidence grading. Nonetheless, the findings
of this qualitative data synthesis can elucidate the effect of classes of drugs as well as
single compounds on depressive symptomatology in BD. Overall, this review supports
the recommendations of the 2018 updated guideline of the Canadian Network for Mood
and Anxiety Treatments (CANMAT) and the International Society for Bipolar Disorders,
based on large RCTs. They reported, for acute bipolar depression, level 1 evidence for
quetiapine, lurasidone plus lithium or valproic acid, SSRIs, bupropion, and cariprazine [2].
Level 2 recommendations were achieved for lithium alone, lamotrigine as monotreatment
and add-on treatment, lurasidone alone, valproic acid, and olanzapine plus fluoxetine [2].
Lithium, quetiapine, and aripiprazole were each recommended as a first-line long-term
maintenance treatment monotherapy [101].

All investigated anticonvulsants (zonisamide, gabapentin, valproic acid, carbamazepine,
and lamotrigine) showed improvement in the depressive symptomatology in depressed
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subjects with BD. Although it is not possible to perform a head-to-head comparison be-
tween the different anticonvulsants, our findings showed that a larger proportion of study
participants dropped out during trials with zonisamide, mainly due to the onset of se-
vere side effects. Additionally, the certainty of evidence for the studies on zonisamide
was “very low”. As the sample sizes in the trials investigating gabapentin, valproic acid,
carbamazepine, and topiramate were rather small, and only one trial was conducted on
each compound, the implications for clinical practice remain unclear. Of note, a review of
RCTs by Vazquez et al. found a good effectiveness by anticonvulsants in general, although
carbamazepine and valproate were not well-tolerated [102]. All the studies included in this
review showed an improvement in depressive symptomatology, mostly within 12 weeks.
Furthermore, tolerability was acceptable with only mild side effects and an absence of
increased risk for the manic switch.

Lamotrigine was investigated in 10 studies (five with “low” and five with “very low”
certainty of evidence gradings), allowing for more derivations. The CANMAT group
reported differing results for RCTs on lamotrigine effectiveness, showing either a lack of
efficacy [103] or good efficacy [104]. The authors highlighted the short duration of the trials
and the relatively small doses administered as the main limitations of the available evidence.
Other studies provided evidence of the effectiveness of lamotrigine for bipolar depression.
A decreased occurrence of skin rashes was found with a slower titration compared to a
normal titration for lamotrigine [23]. Only one trial evaluated the difference between BD
and unipolar patients and found no differences in the response [24]. One study showed a
greater response in patients with diagnoses within the BD spectrum than in BD itself [20].
Furthermore, the addition of lamotrigine to lithium was more effective than the addition of
a placebo [105], which indicates the clinical relevance of this combination treatment.

The most investigated antipsychotic was aripiprazole, followed by quetiapine. Only
two studies compared two antipsychotics, namely olanzapine/risperidone and olanzap-
ine/quetiapine, finding no difference in outcome [31,33]. All trials studying aripiprazole,
quetiapine, ziprasidone, olanzapine, and risperidone found an improvement in depressive
symptoms. These studies showed that atypical antipsychotics were effective in reducing
depressive symptoms either in monotherapy or as an additional treatment. Further, most
of these studies observed positive effects on global functioning. Another recently marketed
second-generation antipsychotic, lurasidone, had relatively high rates of discontinuation
due to the onset of side effects [44]. The selected findings on quetiapine suggest that the
dosage regimen might play a role in effectiveness, with one study reporting a superior
effect for 600 mg [34] and another reporting a superior effect for 100–400 mg [36]. The
CANMAT guidelines recommend quetiapine and lurasidone as treatment options for bipo-
lar depression. However, as seven studies in this review showed a good response rate
and, except for akathisia, good tolerability of monotherapy and an add-on therapy with
aripiprazole, our findings highlight a potential clinical utility of this second-generation
antipsychotic for the management of bipolar depression.

According to CANMAT, RCTs on lithium efficacy on bipolar depression are con-
flicting [2,103] and indicate that higher serum levels might be needed for antidepressant
efficacy (0.8–1.2 mmol/L). Of note, a study by Machado-Vieira found an improvement in
depressive symptoms but no difference in plasma levels (≥0.5 versus <0.5 mmol/L) [50]. A
seminal study included in this review found a significant better response in individuals
with BD than in those with unipolar depression [49]. Although lithium is known to be
effective in preventing bipolar episodes, evidence on acute depression is scant and demands
more research.

Our findings, that adjunctive antidepressants in general and SSRI in particular are ef-
fective on depressive improvement, are in line with a meta-analysis of RCTs [106]. However,
almost any trial investigating SSRIs reported the occurrence of at least one (hypo)mania. It
is worth noting that the relation of this mood switch to the antidepressant is not always
clear. In general, antidepressants, even SSRIs with a relatively low risk for switching, must
be used carefully, possibly as an add-on therapy to an adequately dosed mood stabilizer.
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As agomelatine was demonstrated to be effective as an adjunctive therapy, it should be
further evaluated in an adequately powered RCT.

A recent focus of this area of research is to investigate the short- and long-term effects
of ketamine. A recent review of RCTs found a reduction in depressive symptoms 24 h after
infusion, but no further efficacy in the longer term [107]. Nine trials with a “low” certainty
of evidence were included in this review, as they focused only on or also on BD patients.
The response rates showed a large range, varying from 27% to 77%. This might be due
to different measurement times because of the rapid but only temporary antidepressant
effect of ketamine [107]. One included study found a better response after 24 h than after
two weeks, but those who responded better after two weeks also had a good response
in the short term [70]. Of note, another study demonstrated a short response but with a
relapse with more depressive symptomatology than at baseline [74]. Most studies did not
find or report any differences in the response between BD and the unipolar depressed.
Additionally, the side effects were not constantly reported, making it difficult to infer
information for clinical decision making.

Finally, other compounds demonstrated some degree of efficacy in treating bipolar
depression. The observed improvement with armodafinil could not be demonstrated by
RCTs [108]. Thyroid hormones have been widely used to treat depression, especially as
an add-on [109]. Therefore, these findings support the data about the efficacy and good
tolerability of this treatment option [81].

To conclude, the findings of this review attempt to enrich the knowledge about the
pharmacological treatment of the depressive phases in BD. A series of limitations might
influence the interpretation of our results. First, we did not perform a quantitative synthesis
with meta-analytical methods. This could impact the validity of our recommendations.
However, it should be noted that most studies used heterogeneous measures of outcome,
making meta-analytical approaches unfeasible. Second, most of the evidence had low
scores for data quality, given the observational nature of the included studies. However,
it should be noted that this type of naturalistic analysis has relevance for real-world
clinical practice. Third, the studies were too heterogenous to derive recommendations
for diagnostic subgroups (BD1 versus BD2). Finally, several factors other than treatment
might have influenced the antidepressant outcome (including illness duration, concomitant
therapies, age, and psychiatric and somatic comorbidities as well as patients’ experiences
and preferences), which should be considered in clinical practice.

Importantly, some of the identified studies focused on patients with treatment resis-
tance and found positive effects of a ketamine or lamotrigine add-on. Indeed, subsyndromal
persisting depressive symptoms are frequent in BD, resulting in low global well-being and
psychosocial as well as low cognitive functioning [110]. A pharmacological approach that
includes the addition of a compound of proven efficacy to the maintenance treatment could
be useful in the clinical management of bipolar depression.

4. Materials and Methods
4.1. Systematic Search Strategy

We conducted a systematic search (finished on the 5th of April 2022) for peer-reviewed
articles in two databases, Medline (via PubMed) and Embase, without any temporal
restrictions. The search strategy using Medical Subject Headings (MeSH) in Medline was
defined as followed: (“bipolar disorder” [All Fields] AND “depression” [All Fields]) AND
(“treatment guidelines” [All Fields] OR “treatment algorithms” [All Fields] OR “drug”
[All Fields] OR “treatment” [All Fields] OR “psychotropic” [All Fields]) AND (“humans”
[MeSH Terms] AND English [lang]). In Embase, we used the same keywords (bipolar
disorder AND depression AND (treatment guidelines OR treatment algorithms OR drug
OR treatment OR psychotropic)) limited to keywords in the abstract and English language,
humans, articles, Embase status, and journal source. Inclusion criteria required (1) adult
humans with the diagnosis of BD with depressive symptoms assessed by the Diagnostic
and Statistical Manual of Mental Disorders (DSM) or the International Classification of
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Diseases (ICD) criteria (all versions); (2) a sample size larger than 20; (3) an outcome of
clinical relevance (score scales or clinical global impression); and (4) an observational design,
including retrospective or longitudinal prospective studies. Case reports and conference
papers were excluded. The search strategy was defined by authors M.M., F.F., and B.C.

4.2. Data Management and Selection Process

All results were downloaded from the databases and input into the Rayyan web
app [111]. This software consists of an online platform that facilitates the systematic review
process, by allowing for sharing among co-authors of the exclusion–inclusion decision of
the potentially eligible studies. Data extraction and screening were undertaken by E.C. and
F.F., while M.M. checked for accuracy. A PRISMA flowchart [112] describes the screening
procedure for the retrieved records (Figure 1). All publications possibly fulfilling eligibility
criteria were retrieved for review of the manuscript. The reviews of all manuscripts were
conducted by either E.C. and M.M. or F.F. and M.M.
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4.3. Data Collection Process, Outcomes, and Prioritization

Data were collected through review of the included studies. Initial description of
data was focused on reported outcomes. The certainty in the body of evidence was
evaluated according to the GRADE approach [113], with individual studies also being
initially evaluated according to STROBE [114], with a secondary evaluation by the study’s
authors. GRADE provides a structured way of rating quality by evaluating the risk of
bias, inconsistency (or heterogeneity) of the results, indirectness, and imprecision. This
approach characterizes the certainty of evidence as very low, low, moderate, or high. Due
to the naturalistic uncontrolled design of the studies included in this review, only low or
very low ratings were possible.

5. Conclusions

The findings of observational studies support the recommendations regarding the
effectiveness of lamotrigine and quetiapine for bipolar depression. In contrast to the current
recommendations, aripiprazole was shown to be effective and generally well-tolerated
(except for the onset of akathisia), pointing to it as a valid therapeutic option. Additionally,
SSRI were shown to be effective; however, since they were associated with a possibly higher
risk of switch to the opposite polarity, they should be used as adjunctive therapy to mood
stabilizers. Lithium was shown to be effective, although serum concentrations levels were
not associated with clinical response. Finally, ketamine showed a divergent response rate,
with so-far unclear long-term effects. In conclusion, this systematic review attempted to
summarize the evidence from observational studies.

Author Contributions: Conceptualization, M.M. and B.C.; methodology, M.M., F.P., F.T.F., E.C. and
E.Z.R.; formal analysis, M.M., M.P., E.D., P.P., E.C., F.T.F. and S.C.; data curation, M.M., F.T.F. and
E.C.; writing—original draft preparation, M.M., F.T.F. and E.C.; writing—review and editing, M.P.,
E.D., F.P., P.P., E.D., E.C., F.T.F. and S.C., supervision, M.M., E.Z.R. and B.C. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Data sharing not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Ferrari, A.J.; Stockings, E.; Khoo, J.-P.; Erskine, H.E.; Degenhardt, L.; Vos, T.; Whiteford, H.A. The Prevalence and Burden of

Bipolar Disorder: Findings from the Global Burden of Disease Study 2013. Bipolar Disord. 2016, 18, 440–450. [CrossRef] [PubMed]
2. Yatham, L.N.; Kennedy, S.H.; Parikh, S.V.; Schaffer, A.; Bond, D.J.; Frey, B.N.; Sharma, V.; Goldstein, B.I.; Rej, S.; Beaulieu, S.; et al.

Canadian Network for Mood and Anxiety Treatments (CANMAT) and International Society for Bipolar Disorders (ISBD) 2018
Guidelines for the Management of Patients with Bipolar Disorder. Bipolar Disord. 2018, 20, 97–170. [CrossRef] [PubMed]

3. Baldessarini, R.J.; Tondo, L.; Visioli, C. First-Episode Types in Bipolar Disorder: Predictive Associations with Later Illness.
Acta Psychiatr. Scand. 2014, 129, 383–392. [CrossRef] [PubMed]

4. Forte, A.; Baldessarini, R.J.; Tondo, L.; Vázquez, G.H.; Pompili, M.; Girardi, P. Long-Term Morbidity in Bipolar-I, Bipolar-II, and
Unipolar Major Depressive Disorders. J. Affect. Disord. 2015, 178, 71–78. [CrossRef]

5. Baldessarini, R.J.; Salvatore, P.; Khalsa, H.-M.K.; Gebre-Medhin, P.; Imaz, H.; González-Pinto, A.; Perez, J.; Cruz, N.; Maggini, C.;
Tohen, M. Morbidity in 303 First-Episode Bipolar I Disorder Patients. Bipolar Disord. 2010, 12, 264–270. [CrossRef]

6. Joffe, R.T.; MacQueen, G.M.; Marriott, M.; Trevor Young, L. A Prospective, Longitudinal Study of Percentage of Time Spent Ill in
Patients with Bipolar I or Bipolar II Disorders. Bipolar Disord. 2004, 6, 62–66. [CrossRef]

7. Post, R.M.; Denicoff, K.D.; Leverich, G.S.; Altshuler, L.L.; Frye, M.A.; Suppes, T.M.; Rush, A.J.; Keck, P.E., Jr.; McElroy, S.L.;
Luckenbaugh, D.A.; et al. Morbidity in 258 Bipolar Outpatients Followed for 1 Year with Daily Prospective Ratings on the NIMH
Life Chart Method. J. Clin. Psychiatry 2003, 64, 680–689. [CrossRef]

8. Kupka, R.W.; Altshuler, L.L.; Nolen, W.A.; Suppes, T.; Luckenbaugh, D.A.; Leverich, G.S.; Frye, M.A.; Keck, P.E.; McElroy, S.L.;
Grunze, H.; et al. Three Times More Days Depressed than Manic or Hypomanic in Both Bipolar I and Bipolar II Disorder.
Bipolar Disord. 2007, 9, 531–535. [CrossRef]

http://doi.org/10.1111/bdi.12423
http://www.ncbi.nlm.nih.gov/pubmed/27566286
http://doi.org/10.1111/bdi.12609
http://www.ncbi.nlm.nih.gov/pubmed/29536616
http://doi.org/10.1111/acps.12204
http://www.ncbi.nlm.nih.gov/pubmed/24152091
http://doi.org/10.1016/j.jad.2015.02.011
http://doi.org/10.1111/j.1399-5618.2010.00812.x
http://doi.org/10.1046/j.1399-5618.2003.00091.x
http://doi.org/10.4088/JCP.v64n0610
http://doi.org/10.1111/j.1399-5618.2007.00467.x


Pharmaceuticals 2023, 16, 182 26 of 30

9. Mantere, O.; Suominen, K.; Valtonen, H.M.; Arvilommi, P.; Leppämäki, S.; Melartin, T.; Isometsä, E. Differences in Outcome of
DSM-IV Bipolar I and II Disorders. Bipolar Disord. 2008, 10, 413–425. [CrossRef]

10. Judd, L.L.; Schettler, P.J.; Akiskal, H.S.; Maser, J.; Coryell, W.; Solomon, D.; Endicott, J.; Keller, M. Long-Term Symptomatic Status
of Bipolar I vs. Bipolar II Disorders. Int. J. Neuropsychopharmacol. 2003, 6, 127–137. [CrossRef]

11. Bopp, J.M.; Miklowitz, D.J.; Goodwin, G.M.; Stevens, W.; Rendell, J.M.; Geddes, J.R. The Longitudinal Course of Bipolar Disorder
as Revealed through Weekly Text Messaging: A Feasibility Study. Bipolar Disord. 2010, 12, 327–334. [CrossRef]

12. Tondo, L.; Vázquez, G.H.; Baldessarini, R.J. Options for Pharmacological Treatment of Refractory Bipolar Depression.
Curr. Psychiatry Rep. 2014, 16, 431. [CrossRef]

13. McCloud, T.L.; Caddy, C.; Jochim, J.; Rendell, J.M.; Diamond, P.R.; Shuttleworth, C.; Brett, D.; Amit, B.H.; McShane, R.;
Hamadi, L.; et al. Ketamine and Other Glutamate Receptor Modulators for Depression in Bipolar Disorder in Adults.
Cochrane Database Syst. Rev. 2015, CD011611. [CrossRef]

14. Ghaemi, S.N.; Zablotsky, B.; Filkowski, M.M.; Dunn, R.T.; Pardo, T.B.; Isenstein, E.; Baldassano, C.F. An Open Prospective Study
of Zonisamide in Acute Bipolar Depression. J. Clin. Psychopharmacol. 2006, 26, 385–388. [CrossRef]

15. McElroy, S.L.; Suppes, T.; Keck, P.E.; Black, D.; Frye, M.A.; Altshuler, L.L.; Nolen, W.A.; Kupka, R.W.; Leverich, G.S.;
Walden, J.; et al. Open-Label Adjunctive Zonisamide in the Treatment of Bipolar Disorders: A Prospective Trial. J. Clin. Psychiatry
2005, 66, 617–624. [CrossRef]

16. Wang, P.W.; Santosa, C.; Schumacher, M.; Winsberg, M.E.; Strong, C.; Ketter, T.A. Gabapentin Augmentation Therapy in Bipolar
Depression. Bipolar Disord. 2002, 4, 296–301. [CrossRef]

17. Wang, P.W.; Nowakowska, C.; Chandler, R.A.; Hill, S.J.; Nam, J.Y.; Culver, J.L.; Keller, K.L.; Ketter, T.A. Divalproex Extended-
Release in Acute Bipolar II Depression. J. Affect. Disord. 2010, 124, 170–173. [CrossRef]

18. Dilsaver, S.C.; Swann, S.C.; Chen, Y.-W.; Shoaib, A.; Joe, B.; Krajewski, K.J.; Gruber, N.; Tsai, Y. Treatment of Bipolar Depression
with Carbamazepine: Results of an Open Study. Biol. Psychiatry 1996, 40, 935–937. [CrossRef]

19. McIntyre, R.S.; Riccardelli, R.; Binder, C.; Kusumakar, V. Open-Label Adjunctive Topiramate in the Treatment of Unstable Bipolar
Disorder. Can. J. Psychiatry Rev. Can. Psychiatr. 2005, 50, 415–422. [CrossRef]

20. Montes, J.M.; Saiz-Ruiz, J.; Lahera, G.; Asiel, Á. Lamotrigine for the Treatment of Bipolar Spectrum Disorder: A Chart Review.
J. Affect. Disord. 2005, 86, 69–73. [CrossRef]

21. Ahn, Y.M.; Nam, J.Y.; Culver, J.L.; Marsh, W.K.; Bonner, J.C.; Ketter, T.A. Lamotrigine plus Quetiapine Combination Therapy in
Treatment-Resistant Bipolar Depression. Ann. Clin. Psychiatry Off. J. Am. Acad. Clin. Psychiatr. 2011, 23, 17–24.

22. Chang, J.S.; Moon, E.; Cha, B.; Ha, K. Adjunctive Lamotrigine Therapy for Patients with Bipolar II Depression Partially Responsive
to Mood Stabilizers. Prog. Neuro Psychopharmacol. Biol. Psychiatry 2010, 34, 1322–1326. [CrossRef] [PubMed]

23. Joe, S.H.; Chang, J.S.; Won, S.; Rim, H.-D.; Ha, T.H.; Ha, K. Feasibility of a Slower Lamotrigine Titration Schedule for Bipolar
Depression: A Naturalistic Study. Int. Clin. Psychopharmacol. 2009, 24, 105–110. [CrossRef] [PubMed]

24. Kagawa, S.; Mihara, K.; Suzuki, T.; Nagai, G.; Nakamura, A.; Nemoto, K.; Kondo, T. Both Serum Brain-Derived Neurotrophic
Factor and Interleukin-6 Levels Are Not Associated with Therapeutic Response to Lamotrigine Augmentation Therapy in
Treatment-Resistant Depressive Disorder. Neuropsychobiology 2017, 75, 145–150. [CrossRef] [PubMed]

25. Kusumakar, V.; Yatham, L.N. An Open Study of Lamotrigine in Refractory Bipolar Depression. Psychiatry Res. 1997, 72, 145–148.
[CrossRef]

26. Muck-Seler, D.; Sagud, M.; Mustapic, M.; Nedic, G.; Babic, A.; Mihaljevic Peles, A.; Jakovljevic, M.; Pivac, N. The Effect of
Lamotrigine on Platelet Monoamine Oxidase Type B Activity in Patients with Bipolar Depression. Prog. Neuro Psychopharmacol.
Biol. Psychiatry 2008, 32, 1195–1198. [CrossRef]

27. Sajatovic, M.; Gildengers, A.; Al Jurdi, R.K.; Gyulai, L.; Cassidy, K.A.; Greenberg, R.L.; Bruce, M.L.; Mulsant, B.H.; Ten Have, T.;
Young, R.C. Multisite, Open-Label, Prospective Trial of Lamotrigine for Geriatric Bipolar Depression: A Preliminary Report.
Bipolar Disord. 2011, 13, 294–302. [CrossRef]

28. Sharma, V.; Khan, M.; Corpse, C. Role of Lamotrigine in the Management of Treatment-Resistant Bipolar II Depression: A Chart
Review. J. Affect. Disord. 2008, 111, 100–105. [CrossRef]

29. Silveira, L.A.S.; Novis, F.D.; da Silva, R.O.; Nunes, A.L.S.; Coscarelli, P.G.; Cheniaux, E. Lamotrigine as an Adjuvant Treatment for
Acute Bipolar Depression: A Brazilian Naturalistic Study. Psychol. Neurosci. 2013, 6, 109–113. [CrossRef]

30. Bobo, W.V.; Epstein, R.A.; Shelton, R.C. Olanzapine Monotherapy for Acute Depression in Patients with Bipolar I or II Disorder:
Results of an 8-Week Open Label Trial. Hum. Psychopharmacol. Clin. Exp. 2010, 25, 30–36. [CrossRef]

31. McIntyre, R.S.; Mancini, D.A.; Srinivasan, J.; McCann, S.; Konarski, J.Z.; Kennedy, S.H. The Antidepressant Effects of Risperidone
and Olanzapine in Bipolar Disorder. Can. J. Clin. Pharmacol. 2004, 11, e218–e226.

32. Dell’Osso, B.; Arici, C.; Dobrea, C.; Benatti, B.; Altamura, A.C. Efficacy, Tolerability, Compliance, and Quality of Life of
Patients with Mood Disorders Switched from Quetiapine Immediate Release to Extended Release. Int. Clin. Psychopharmacol.
2012, 27, 310–313. [CrossRef]

33. Kishi, T.; Ikuta, T.; Matsuda, Y.; Iwata, N. Quetiapine Extended-release vs. Olanzapine for Japanese Patients with Bipolar
Depression: A Bayesian Analysis. Neuropsychopharmacol. Rep. 2019, 39, 256–259. [CrossRef]

34. Porcelli, S.; Balzarro, B.; de Ronchi, D.; Serretti, A. Quetiapine Extended Release: Preliminary Evidence of a Rapid Onset of the
Antidepressant Effect in Bipolar Depression. J. Clin. Psychopharmacol. 2014, 34, 303–306. [CrossRef]

http://doi.org/10.1111/j.1399-5618.2007.00502.x
http://doi.org/10.1017/S1461145703003341
http://doi.org/10.1111/j.1399-5618.2010.00807.x
http://doi.org/10.1007/s11920-013-0431-y
http://doi.org/10.1002/14651858.CD011611.pub2
http://doi.org/10.1097/01.jcp.0000227702.72117.f5
http://doi.org/10.4088/JCP.v66n0512
http://doi.org/10.1034/j.1399-5618.2002.01211.x
http://doi.org/10.1016/j.jad.2009.10.021
http://doi.org/10.1016/S0006-3223(96)00339-3
http://doi.org/10.1177/070674370505000705
http://doi.org/10.1016/j.jad.2004.11.012
http://doi.org/10.1016/j.pnpbp.2010.07.020
http://www.ncbi.nlm.nih.gov/pubmed/20673782
http://doi.org/10.1097/YIC.0b013e32832775fe
http://www.ncbi.nlm.nih.gov/pubmed/19190502
http://doi.org/10.1159/000484665
http://www.ncbi.nlm.nih.gov/pubmed/29332095
http://doi.org/10.1016/S0165-1781(97)00082-6
http://doi.org/10.1016/j.pnpbp.2008.03.004
http://doi.org/10.1111/j.1399-5618.2011.00923.x
http://doi.org/10.1016/j.jad.2008.01.029
http://doi.org/10.3922/j.psns.2013.1.16
http://doi.org/10.1002/hup.1082
http://doi.org/10.1097/YIC.0b013e328358f0c6
http://doi.org/10.1002/npr2.12070
http://doi.org/10.1097/JCP.0000000000000103


Pharmaceuticals 2023, 16, 182 27 of 30

35. Shajahan, P.; Taylor, M. The Uses and Outcomes of Quetiapine in Depressive and Bipolar Mood Disorders in Clinical Practice.
J. Psychopharmacol. 2010, 24, 565–572. [CrossRef]

36. Suppes, T.; Kelly, D.I.; Keck, P.E.; McElroy, S.L.; Altshuler, L.L.; Mintz, J.; Frye, M.A.; Nolen, W.A.; Luckenbaugh, D.A.;
Post, R.M.; et al. Quetiapine for the Continuation Treatment of Bipolar Depression: Naturalistic Prospective Case Series from the
Stanley Bipolar Treatment Network. Int. Clin. Psychopharmacol. 2007, 22, 376–381. [CrossRef]

37. Dunn, R.T.; Stan, V.A.; Chriki, L.S.; Filkowski, M.M.; Ghaemi, S.N. A Prospective, Open-Label Study of Aripiprazole Mono- and
Adjunctive Treatment in Acute Bipolar Depression. J. Affect. Disord. 2008, 110, 70–74. [CrossRef]

38. Kelly, T.; Lieberman, D.Z. The Utility of Low-Dose Aripiprazole for the Treatment of Bipolar II and Bipolar NOS Depression.
J. Clin. Psychopharmacol. 2017, 37, 99–101. [CrossRef]

39. Ketter, T.A.; Wang, P.W.; Chandler, R.A.; Culver, J.L.; Alarcon, A.M. Adjunctive Aripiprazole in Treatment-Resistant Bipolar
Depression. Ann. Clin. Psychiatry 2006, 18, 169–172. [CrossRef]

40. Malempati, R.N. Aripiprazole Adjunct Treatment in Bipolar I or II Disorder, Depressed State. J. Nerv. Ment. Dis. 2015, 203, 58–64.
[CrossRef]

41. Mazza, M.; Squillacioti, M.R.; Pecora, R.D.; Janiri, L.; Bria, P. Beneficial Acute Antidepressant Effects of Aripiprazole as an
Adjunctive Treatment or Monotherapy in Bipolar Patients Unresponsive to Mood Stabilizers: Results from a 16-Week Open-Label
Trial. Expert Opin. Pharmacother. 2008, 9, 3145–3149. [CrossRef] [PubMed]

42. Mazza, M.; Squillacioti, M.R.; Pecora, R.D.; Janiri, L.; Bria, P. Effect of Aripiprazole on Self-Reported Anhedonia in Bipolar
Depressed Patients. Psychiatry Res. 2009, 165, 193–196. [CrossRef] [PubMed]

43. McElroy, S.L.; Suppes, T.; Frye, M.A.; Altshuler, L.L.; Stanford, K.; Martens, B.; Leverich, G.S.; Post, R.M.; Keck, P.E. Open-Label
Aripiprazole in the Treatment of Acute Bipolar Depression: A Prospective Pilot Trial. J. Affect. Disord. 2007, 101, 275–281.
[CrossRef] [PubMed]

44. Ketter, T.A.; Sarma, K.; Silva, R.; Kroger, H.; Cucchiaro, J.; Loebel, A. Lurasidone in the Long-Term Treatment of Patients with
Bipolar Disorder: A 24-Week Open-Label Extension Study. Depress. Anxiety 2016, 33, 424–434. [CrossRef] [PubMed]

45. Miller, S.; Do, D.; Gershon, A.; Wang, P.W.; Hooshmand, F.; Chang, L.S.; Ketter, T.A. Longer-Term Effectiveness and Tolerability of
Adjunctive Open Lurasidone in Patients with Bipolar Disorder. J. Clin. Psychopharmacol. 2018, 38, 207–211. [CrossRef]

46. Liebowitz, M.R.; Salmán, E.; Mech, A.; Dunner, D.; Johnson, A.E.; Akhtar, J.; Pratap, R. Ziprasidone Monotherapy in Bipolar II
Depression: An Open Trial. J. Affect. Disord. 2009, 118, 205–208. [CrossRef]

47. Macfadden, W.; Adler, C.M.; Turkoz, I.; Haskins, J.T.; Turner, N.; Alphs, L. Adjunctive Long-Acting Risperidone in Patients with
Bipolar Disorder Who Relapse Frequently and Have Active Mood Symptoms. BMC Psychiatry 2011, 11, 171. [CrossRef]

48. Brown, E.S.; Khaleghi, N.; Van Enkevort, E.; Ivleva, E.; Nakamura, A.; Holmes, T.; Mason, B.L.; Escalante, C. A Pilot Study of
Brexpiprazole for Bipolar Depression. J. Affect. Disord. 2019, 249, 315–318. [CrossRef]

49. Goodwin, F.K.; Murphy, D.L.; Dunner, D.L.; Bunney, W.E. Lithium Response in Unipolar Versus Bipolar Depression. Am. J.
Psychiatry 1972, 129, 44–47. [CrossRef]

50. Machado-Vieira, R.; Zanetti, M.V.; De Sousa, R.T.; Soeidero de Souza, M.G.; Moreno, R.A.; Busatto, G.F.; Gattaz, W.F. Lithium
Efficacy in Bipolar Depression with Flexible Dosing: A Six-Week, Open-Label, Proof-of-Concept Study. Exp. Ther. Med.
2014, 8, 1205–1208. [CrossRef]

51. Tundo, A.; Calabrese, J.R.; Proietti, L.; de Filippis, R. Short-Term Antidepressant Treatment of Bipolar Depression: Are ISBD
Recommendations Useful in Clinical Practice? J. Affect. Disord. 2015, 171, 155–160. [CrossRef]

52. Shvartzman, Y.; Krivoy, A.; Valevski, A.; Gur, S.; Weizman, A.; Hochman, E. Adjunctive Antidepressants in Bipolar Depression: A
Cohort Study of Six- and Twelve-Months Rehospitalization Rates. Eur. Neuropsychopharmacol. J. Eur. Coll. Neuropsychopharmacol.
2018, 28, 353–360. [CrossRef]

53. Hooshmand, F.; Do, D.; Shah, S.; Gershon, A.; Park, D.Y.; Yuen, L.D.; Dell’Osso, B.; Wang, P.W.; Miller, S.; Ketter, T.A. Antidepres-
sants Have Complex Associations with Longitudinal Depressive Burden in Bipolar Disorder. J. Affect. Disord. 2019, 246, 836–842.
[CrossRef]

54. Saiz-Ruiz, J.; Cebollada, A.; Ibañez, A. Sleep Disorders in Bipolar Depression: Hypnotics vs. Sedative Antidepressants.
J. Psychosom. Res. 1994, 38 (Suppl. 1), 55–60. [CrossRef]

55. Frankle, W.G.; Perlis, R.H.; Deckersbach, T.; Grandin, L.D.; Gray, S.M.; Sachs, G.S.; Nierenberg, A.A. Bipolar Depression:
Relationship between Episode Length and Antidepressant Treatment. Psychol. Med. 2002, 32, 1417–1423. [CrossRef]

56. Amsterdam, J.D.; Fawcett, J.; Quitkin, F.M.; Reimherr, F.W.; Rosenbaum, J.F.; Michelson, D.; Hornig-Rohan, M.; Beasley, C.M. Flu-
oxetine and Norfluoxetine Plasma Concentrations in Major Depression: A Multicenter Study. Am. J. Psychiatry 1997, 154, 963–969.
[CrossRef]

57. Amsterdam, J.D.; Shults, J. Efficacy and Mood Conversion Rate of Short-Term Fluoxetine Monotherapy of Bipolar II Major
Depressive Episode. J. Clin. Psychopharmacol. 2010, 30, 306–311. [CrossRef]

58. Amsterdam, J.D.; Luo, L.; Shults, J. Effectiveness and Mood Conversion Rate of Short-Term Fluoxetine Monotherapy in Patients
with Rapid Cycling Bipolar II Depression versus Patients with Nonrapid Cycling Bipolar II Depression. J. Clin. Psychopharmacol.
2013, 33, 420–424. [CrossRef]

59. Baldassano, C.F.; Sachs, G.S.; Stoll, A.L.; Lafer, B.; Truman, C.J. Paroxetine for Bipolar Depression: Outcome in Patients Failing
Prior Antidepressant Trials. Depression 1995, 3, 182–186. [CrossRef]

http://doi.org/10.1177/0269881108100774
http://doi.org/10.1097/YIC.0b013e3281c55f63
http://doi.org/10.1016/j.jad.2008.01.004
http://doi.org/10.1097/JCP.0000000000000636
http://doi.org/10.1080/10401230600801176
http://doi.org/10.1097/NMD.0000000000000234
http://doi.org/10.1517/14656560802504490
http://www.ncbi.nlm.nih.gov/pubmed/19040335
http://doi.org/10.1016/j.psychres.2008.05.003
http://www.ncbi.nlm.nih.gov/pubmed/18973955
http://doi.org/10.1016/j.jad.2006.11.025
http://www.ncbi.nlm.nih.gov/pubmed/17229469
http://doi.org/10.1002/da.22479
http://www.ncbi.nlm.nih.gov/pubmed/26918425
http://doi.org/10.1097/JCP.0000000000000867
http://doi.org/10.1016/j.jad.2009.01.022
http://doi.org/10.1186/1471-244X-11-171
http://doi.org/10.1016/j.jad.2019.02.056
http://doi.org/10.1176/ajp.129.1.44
http://doi.org/10.3892/etm.2014.1864
http://doi.org/10.1016/j.jad.2014.09.019
http://doi.org/10.1016/j.euroneuro.2018.01.010
http://doi.org/10.1016/j.jad.2018.12.074
http://doi.org/10.1016/0022-3999(94)90136-8
http://doi.org/10.1017/S0033291702006165
http://doi.org/10.1176/ajp.154.7.963
http://doi.org/10.1097/JCP.0b013e3181da5300
http://doi.org/10.1097/JCP.0b013e31828ea89e
http://doi.org/10.1002/depr.3050030405


Pharmaceuticals 2023, 16, 182 28 of 30

60. Fonseca, M.; Soares, J.C.; Hatch, J.P.; Santin, A.P.; Kapczinski, F. An Open Trial of Adjunctive Escitalopram in Bipolar Depression.
J. Clin. Psychiatry 2006, 67, 81–86. [CrossRef]

61. Kupfer, D.J.; Chengappa, K.N.; Gelenberg, A.J.; Hirschfeld, R.M.; Goldberg, J.F.; Sachs, G.S.; Grochocinski, V.J.; Houck, P.R.;
Kolar, A.B. Citalopram as Adjunctive Therapy in Bipolar Depression. J. Clin. Psychiatry 2001, 62, 985–990. [CrossRef]

62. Mertens, C.; Pintens, H. A Double-Blind, Multicentre Study of Paroxetine and Mianserin in Depression. Acta Psychiatr. Scand.
1989, 80, 140. [CrossRef] [PubMed]

63. Serafini, G.; Pompili, M.; Del Casale, A.; Mancini, M.; Innamorati, M.; Lester, D.; Girardi, P.; Tatarelli, R. Duloxetine versus
Venlafaxine in the Treatment of Unipolar and Bipolar Depression. Clin. Ter. 2010, 161, 321–327. [PubMed]

64. Kocsis, J.; Croughan, J.; Katz, M.; Butler, T.; Secunda, S.; Bowden, C.; Davis, J. Response to Treatment with Antidepressants
of Patients with Severe or Moderate Nonpsychotic Depression and of Patients with Psychotic Depression. Am. J. Psychiatry
1990, 147, 621–624. [CrossRef] [PubMed]

65. Calabrese, J.R.; Guelfi, J.D.; Perdrizet-Chevallier, C.; The Agomelatine Bipolar Study Group. Agomelatine Adjunctive Therapy for
Acute Bipolar Depression: Preliminary Open Data. Bipolar Disord. 2007, 9, 628–635. [CrossRef]

66. Fornaro, M.; McCarthy, M.J.; De Berardis, D.; De Pasquale, C.; Tabaton, M.; Martino, M.; Colicchio, S.; Cattaneo, C.I.; D’Angelo, E.;
Fornaro, P. Adjunctive Agomelatine Therapy in the Treatment of Acute Bipolar II Depression: A Preliminary Open Label Study.
Neuropsychiatr. Dis. Treat. 2013, 9, 243. [CrossRef]

67. Ionescu, D.F.; Luckenbaugh, D.A.; Niciu, M.J.; Richards, E.M.; Zarate, C.A. A Single Infusion of Ketamine Improves Depression
Scores in Patients with Anxious Bipolar Depression. Bipolar Disord. 2015, 17, 438–443. [CrossRef]

68. McIntyre, R.S.; Rodrigues, N.B.; Lee, Y.; Lipsitz, O.; Subramaniapillai, M.; Gill, H.; Nasri, F.; Majeed, A.; Lui, L.M.W.;
Senyk, O.; et al. The Effectiveness of Repeated Intravenous Ketamine on Depressive Symptoms, Suicidal Ideation and Functional
Disability in Adults with Major Depressive Disorder and Bipolar Disorder: Results from the Canadian Rapid Treatment Center of
Excellence. J. Affect. Disord. 2020, 274, 903–910. [CrossRef]

69. McIntyre, R.S.; Lipsitz, O.; Lui, L.M.W.; Rodrigues, N.B.; Lee, Y.; Ho, R.C.; Subramaniapillai, M.; Gill, H.; Cha, D.S.; Lin, K.; et al.
Does Pre-Treatment Functioning Influence Response to Intravenous Ketamine in Adults with Treatment-Resistant Depression?
J. Affect. Disord. 2021, 292, 714–719. [CrossRef]

70. Pennybaker, S.J.; Niciu, M.J.; Luckenbaugh, D.A.; Zarate, C.A. Symptomatology and Predictors of Antidepressant Efficacy in
Extended Responders to a Single Ketamine Infusion. J. Affect. Disord. 2017, 208, 560–566. [CrossRef]

71. Permoda-Osip, A.; Dorszewska, J.; Bartkowska-Sniatkowska, A.; Chlopocka-Wozniak, M.; Rybakowski, J. Vitamin B12 Level May
Be Related to the Efficacy of Single Ketamine Infusion in Bipolar Depression. Pharmacopsychiatry 2013, 46, 227–228. [CrossRef]

72. Rybakowski, J.K.; Permoda-Osip, A.; Skibinska, M.; Adamski, R.; Bartkowska-Sniatkowska, A. Single Ketamine Infusion in
Bipolar Depression Resistant to Antidepressants: Are Neurotrophins Involved? Hum. Psychopharmacol. Clin. Exp. 2013, 28, 87–90.
[CrossRef]

73. Zheng, W.; Zhou, Y.-L.; Liu, W.-J.; Wang, C.-Y.; Zhan, Y.-N.; Li, H.-Q.; Chen, L.-J.; Li, M.D.; Ning, Y.-P. Rapid and Longer-Term
Antidepressant Effects of Repeated-Dose Intravenous Ketamine for Patients with Unipolar and Bipolar Depression. J. Psychiatr. Res.
2018, 106, 61–68. [CrossRef]

74. Zhuo, C.; Ji, F.; Tian, H.; Wang, L.; Jia, F.; Jiang, D.; Chen, C.; Zhou, C.; Lin, X.; Zhu, J. Transient effects of multi-infusion
ketamine augmentation on treatment-resistant depressive symptoms in patients with treatment-resistant bipolar depression—An
open-label three-week pilot study. Brain Behav. 2020, 10, e01674. [CrossRef]

75. Zheng, W.; Gu, L.-M.; Sun, C.-H.; Zhou, Y.-L.; Wang, C.-Y.; Lan, X.-F.; Zhang, B.; Ning, Y.-P. Comparative Effectiveness of Repeated
Ketamine Infusions in Treating Anhedonia in Bipolar and Unipolar Depression. J. Affect. Disord. 2022, 300, 109–113. [CrossRef]

76. Li, W.; Zhou, Y.; Liu, W.; Wang, C.; Lan, X.; Zhang, Z.; Zhang, F.; Ye, Y.; Liu, H.; Wu, K.; et al. Long-Term Outcomes of
Repeated Ketamine Infusions in Patients with Unipolar and Bipolar Depression: A Naturalistic Follow-up Study. J. Affect. Disord.
2022, 300, 172–178. [CrossRef]

77. Zhou, Y.; Wang, C.; Lan, X.; Zheng, W.; Li, H.; Chao, Z.; Wu, K.; McIntyre, R.S.; Ning, Y. The Potential Pro-Cognitive Effects with
Intravenous Subanesthetic Ketamine in Adults with Treatment-Resistant Major Depressive or Bipolar Disorders and Suicidality.
J. Psychiatr. Res. 2021, 144, 312–319. [CrossRef]

78. Ketter, T.A.; Amchin, J.; Frye, M.A.; Gross, N. Long-Term Safety and Efficacy of Armodafinil in Bipolar Depression: A 6-Month
Open-Label Extension Study. J. Affect. Disord. 2016, 197, 51–57. [CrossRef]

79. Parker, G.; Brotchie, H. Do the Old Psychostimulant Drugs Have a Role in Managing Treatment-Resistant Depression?
Acta Psychiatr. Scand. 2010, 121, 308–314. [CrossRef]

80. Tundo, A.; Betro’, S.; Iommi, M.; de Filippis, R. Efficacy and Safety of 24-Week Pramipexole Augmentation in Patients with
Treatment Resistant Depression. A Retrospective Cohort Study. Prog. Neuro Psychopharmacol. Biol. Psychiatry 2022, 112, 110425.
[CrossRef]

81. Kelly, T.; Lieberman, D.Z. The Use of Triiodothyronine as an Augmentation Agent in Treatment-Resistant Bipolar II and Bipolar
Disorder NOS. J. Affect. Disord. 2009, 116, 222–226. [CrossRef] [PubMed]

82. Amsterdam, J.D.; Winokur, A.; Mendels, J.; Caroff, S. Effect of Gonadotropin-Releasing Hormone on Depressed Mood. Lancet
1979, 314, 1138. [CrossRef] [PubMed]

http://doi.org/10.4088/JCP.v67n0115
http://doi.org/10.4088/JCP.v62n1212
http://doi.org/10.1111/j.1600-0447.1989.tb07195.x
http://www.ncbi.nlm.nih.gov/pubmed/2530770
http://www.ncbi.nlm.nih.gov/pubmed/20931154
http://doi.org/10.1176/ajp.147.5.621
http://www.ncbi.nlm.nih.gov/pubmed/2183635
http://doi.org/10.1111/j.1399-5618.2007.00507.x
http://doi.org/10.2147/NDT.S41557
http://doi.org/10.1111/bdi.12277
http://doi.org/10.1016/j.jad.2020.05.088
http://doi.org/10.1016/j.jad.2021.05.090
http://doi.org/10.1016/j.jad.2016.10.026
http://doi.org/10.1055/s-0033-1349861
http://doi.org/10.1002/hup.2271
http://doi.org/10.1016/j.jpsychires.2018.09.013
http://doi.org/10.1002/brb3.1674
http://doi.org/10.1016/j.jad.2021.12.105
http://doi.org/10.1016/j.jad.2021.12.084
http://doi.org/10.1016/j.jpsychires.2021.10.037
http://doi.org/10.1016/j.jad.2016.02.050
http://doi.org/10.1111/j.1600-0447.2009.01434.x
http://doi.org/10.1016/j.pnpbp.2021.110425
http://doi.org/10.1016/j.jad.2008.12.010
http://www.ncbi.nlm.nih.gov/pubmed/19215985
http://doi.org/10.1016/S0140-6736(79)92540-6
http://www.ncbi.nlm.nih.gov/pubmed/91873


Pharmaceuticals 2023, 16, 182 29 of 30

83. Serra, G.; Koukopoulos, A.; De Chiara, L.; Koukopoulos, A.E.; Tondo, L.; Girardi, P.; Baldessarini, R.J.; Serra, G. Three-Year,
Naturalistic, Mirror-Image Assessment of Adding Memantine to the Treatment of 30 Treatment-Resistant Patients with Bipolar
Disorder. J. Clin. Psychiatry 2015, 76, e91–e97. [CrossRef] [PubMed]

84. Kelly, T.F.; Lieberman, D.Z. The Utility of the Combination of Dextromethorphan and Quinidine in the Treatment of Bipolar II
and Bipolar NOS. J. Affect. Disord. 2014, 167, 333–335. [CrossRef]

85. Kemp, D.E.; Schinagle, M.; Gao, K.; Conroy, C.; Ganocy, S.J.; Ismail-Beigi, F.; Calabrese, J.R. PPAR-γ Agonism as a Modulator of
Mood: Proof-of-Concept for Pioglitazone in Bipolar Depression. CNS Drugs 2014, 28, 571–581. [CrossRef]

86. Murrough, J.W.; Huryk, K.M.; Mao, X.; Iacoviello, B.; Collins, K.; Nierenberg, A.A.; Kang, G.; Shungu, D.C.; Iosifescu, D.V. A
Pilot Study of Minocycline for the Treatment of Bipolar Depression: Effects on Cortical Glutathione and Oxidative Stress in Vivo.
J. Affect. Disord. 2018, 230, 56–64. [CrossRef]

87. Montgomery, S.A.; Åsberg, M. A New Depression Scale Designed to Be Sensitive to Change. Br. J. Psychiatry 1979, 134, 382–389.
[CrossRef]

88. Endicott, J.; Spitzer, R.L. A Diagnostic Interview: The Schedule for Affective Disorders and Schizophrenia. Arch. Gen. Psychiatry
1978, 35, 837. [CrossRef]

89. Spearing, M.K.; Post, R.M.; Leverich, G.S.; Brandt, D.; Nolen, W. Modification of the Clinical Global Impressions (CGI) Scale for
Use in Bipolar Illness (BP): The CGI-BP. Psychiatry Res. 1997, 73, 159–171. [CrossRef]

90. Rush, A.J.; Gullion, C.M.; Basco, M.R.; Jarrett, R.B.; Trivedi, M.H. The Inventory of Depressive Symptomatology (IDS): Psychome-
tric Properties. Psychol. Med. 1996, 26, 477–486. [CrossRef]

91. Hamilton, M. A Rating Scale For Depression. J. Neurol. Neurosurg. Psychiatry 1960, 23, 56–62. [CrossRef]
92. Young, R.C.; Biggs, J.T.; Ziegler, V.E.; Meyer, D.A. A Rating Scale for Mania: Reliability, Validity and Sensitivity. Br. J. Psychiatry

1978, 133, 429–435. [CrossRef]
93. Hamilton, M. The assessment of anxiety states by rating. Br. J. Med. Psychol. 1959, 32, 50–55. [CrossRef]
94. Arbuckle, R.; Frye, M.A.; Brecher, M.; Paulsson, B.; Rajagopalan, K.; Palmer, S.; Degl’ Innocenti, A. The Psychometric Validation

of the Sheehan Disability Scale (SDS) in Patients with Bipolar Disorder. Psychiatry Res. 2009, 165, 163–174. [CrossRef]
95. Lara, D.R.; Bisol, L.W.; Munari, L.R. Antidepressant, Mood Stabilizing and Procognitive Effects of Very Low Dose Sublingual

Ketamine in Refractory Unipolar and Bipolar Depression. Int. J. Neuropsychopharmacol. 2013, 16, 2111–2117. [CrossRef]
96. Aas, I.M. Global Assessment of Functioning (GAF): Properties and Frontier of Current Knowledge. Ann. Gen. Psychiatry

2010, 9, 20. [CrossRef]
97. Mertens, C.; Pintens, H. Paroxetine in the Treatment of Depression: A Double-Blind Multicenter Study versus Mianserin.

Acta Psychiatr. Scand. 1988, 77, 683–688. [CrossRef]
98. Rush, A.J.; Trivedi, M.H.; Ibrahim, H.M.; Carmody, T.J.; Arnow, B.; Klein, D.N.; Markowitz, J.C.; Ninan, P.T.; Kornstein, S.;

Manber, R.; et al. The 16-Item Quick Inventory of Depressive Symptomatology (QIDS), Clinician Rating (QIDS-C), and Self-Report
(QIDS-SR): A Psychometric Evaluation in Patients with Chronic Major Depression. Biol. Psychiatry 2003, 54, 573–583. [CrossRef]

99. Endicott, J.; Nee, J.; Harrison, W.; Blumenthal, R. Quality of Life Enjoyment and Satisfaction Questionnaire: A New Measure.
Psychopharmacol. Bull. 1993, 29, 321–326.

100. Leon, A.C.; Solomon, D.A.; Mueller, T.I.; Turvey, C.L.; Endicott, J.; Keller, M.B. The Range of Impaired Functioning Tool
(LIFE–RIFT): A Brief Measure of Functional Impairment. Psychol. Med. 1999, 29, 869–878. [CrossRef]

101. Verdolini, N.; Hidalgo-Mazzei, D.; Del Matto, L.; Muscas, M.; Pacchiarotti, I.; Murru, A.; Samalin, L.; Aedo, A.; Tohen, M.;
Grunze, H.; et al. Long-term Treatment of Bipolar Disorder Type I: A Systematic and Critical Review of Clinical Guidelines with
Derived Practice Algorithms. Bipolar Disord. 2021, 23, 324–340. [CrossRef] [PubMed]

102. Vázquez, G.H.; Holtzman, J.N.; Tondo, L.; Baldessarini, R.J. Efficacy and Tolerability of Treatments for Bipolar Depression.
J. Affect. Disord. 2015, 183, 258–262. [CrossRef]

103. Calabrese, J.R.; Huffman, R.F.; White, R.L.; Edwards, S.; Thompson, T.R.; Ascher, J.A.; Monaghan, E.T.; Leadbetter, R.A.
Lamotrigine in the Acute Treatment of Bipolar Depression: Results of Five Double-Blind, Placebo-Controlled Clinical Trials.
Bipolar Disord. 2008, 10, 323–333. [CrossRef] [PubMed]

104. Calabrese, J.R.; Bowden, C.L.; Sachs, G.S.; Ascher, J.A.; Monaghan, E.; Rudd, G.D. A Double-Blind Placebo-Controlled Study of
Lamotrigine Monotherapy in Outpatients with Bipolar I Depression. J. Clin. Psychiatry 1999, 60, 79–88. [CrossRef]

105. van der Loos, M.L.M.; Mulder, P.G.H.; Hartong, E.G.T.M.; Blom, M.B.J.; Vergouwen, A.C.; de Keyzer, H.J.U.E.M.; Notten, P.J.H.;
Luteijn, M.L.; Timmermans, M.A.; Vieta, E.; et al. Efficacy and Safety of Lamotrigine as Add-On Treatment to Lithium in Bipolar
Depression. J. Clin. Psychiatry 2009, 70, 223–231. [CrossRef] [PubMed]

106. McGirr, A.; Vöhringer, P.A.; Ghaemi, S.N.; Lam, R.W.; Yatham, L.N. Safety and Efficacy of Adjunctive Second-Generation
Antidepressant Therapy with a Mood Stabiliser or an Atypical Antipsychotic in Acute Bipolar Depression: A Systematic Review
and Meta-Analysis of Randomised Placebo-Controlled Trials. Lancet Psychiatry 2016, 3, 1138–1146. [CrossRef]

107. Dean, R.L.; Marquardt, T.; Hurducas, C.; Spyridi, S.; Barnes, A.; Smith, R.; Cowen, P.J.; McShane, R.; Hawton, K.; Malhi, G.S.; et al.
Ketamine and Other Glutamate Receptor Modulators for Depression in Adults with Bipolar Disorder. Cochrane Database Syst. Rev.
2021, 2021, CD011611. [CrossRef]

108. Frye, M.A.; Amchin, J.; Bauer, M.; Adler, C.; Yang, R.; Ketter, T.A. Randomized, Placebo-Controlled, Adjunctive Study of
Armodafinil for Bipolar I Depression: Implications of Novel Drug Design and Heterogeneity of Concurrent Bipolar Maintenance
Treatments. Int. J. Bipolar Disord. 2015, 3, 18. [CrossRef]

http://doi.org/10.4088/JCP.13m08956
http://www.ncbi.nlm.nih.gov/pubmed/25650685
http://doi.org/10.1016/j.jad.2014.05.050
http://doi.org/10.1007/s40263-014-0158-2
http://doi.org/10.1016/j.jad.2017.12.067
http://doi.org/10.1192/bjp.134.4.382
http://doi.org/10.1001/archpsyc.1978.01770310043002
http://doi.org/10.1016/S0165-1781(97)00123-6
http://doi.org/10.1017/S0033291700035558
http://doi.org/10.1136/jnnp.23.1.56
http://doi.org/10.1192/bjp.133.5.429
http://doi.org/10.1111/j.2044-8341.1959.tb00467.x
http://doi.org/10.1016/j.psychres.2007.11.018
http://doi.org/10.1017/S1461145713000485
http://doi.org/10.1186/1744-859X-9-20
http://doi.org/10.1111/j.1600-0447.1988.tb05188.x
http://doi.org/10.1016/S0006-3223(02)01866-8
http://doi.org/10.1017/S0033291799008570
http://doi.org/10.1111/bdi.13040
http://www.ncbi.nlm.nih.gov/pubmed/33354842
http://doi.org/10.1016/j.jad.2015.05.016
http://doi.org/10.1111/j.1399-5618.2007.00500.x
http://www.ncbi.nlm.nih.gov/pubmed/18271912
http://doi.org/10.4088/JCP.v60n0203
http://doi.org/10.4088/JCP.08m04152
http://www.ncbi.nlm.nih.gov/pubmed/19200421
http://doi.org/10.1016/S2215-0366(16)30264-4
http://doi.org/10.1002/14651858.CD011611.pub3
http://doi.org/10.1186/s40345-015-0034-0


Pharmaceuticals 2023, 16, 182 30 of 30

109. APA. Practice Guideline for the Treatment of Patients with Major Depressive Disorder (Revision). Am. J. Psychiatry 2000, 157, 1–45.
110. Yatham, L.N.; Lecrubier, Y.; Fieve, R.R.; Davis, K.H.; Harris, S.D.; Krishnan, A.A. Quality of Life in Patients with Bipolar I

Depression: Data from 920 Patients. Bipolar Disord. 2004, 6, 379–385. [CrossRef]
111. Ouzzani, M.; Hammady, H.; Fedorowicz, Z.; Elmagarmid, A. Rayyan—A Web and Mobile App for Systematic Reviews. Syst. Rev.

2016, 5, 210. [CrossRef]
112. Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G.; PRISMA Group. Preferred Reporting Items for Systematic Reviews and

Meta-Analyses: The PRISMA Statement. Ann. Intern. Med. 2009, 151, 264–269. [CrossRef]
113. Balshem, H.; Helfand, M.; Schünemann, H.J.; Oxman, A.D.; Kunz, R.; Brozek, J.; Vist, G.E.; Falck-Ytter, Y.; Meerpohl, J.; Norris, S.

GRADE Guidelines: 3. Rating the Quality of Evidence. J. Clin. Epidemiol. 2011, 64, 401–406. [CrossRef]
114. von Elm, E.; Altman, D.G.; Egger, M.; Pocock, S.J.; Gøtzsche, P.C.; Vandenbroucke, J.P. The Strengthening the Reporting of

Observational Studies in Epidemiology (STROBE) Statement: Guidelines for Reporting Observational Studies. Int. J. Surg.
2014, 12, 1495–1499. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1111/j.1399-5618.2004.00134.x
http://doi.org/10.1186/s13643-016-0384-4
http://doi.org/10.7326/0003-4819-151-4-200908180-00135
http://doi.org/10.1016/j.jclinepi.2010.07.015
http://doi.org/10.1016/j.ijsu.2014.07.013

	Introduction 
	Results 
	Systematic Search 
	Anticonvulsants 
	Second-Generation Antipsychotics 
	Lithium 
	Antidepressants 
	Other Pharmacological Agents 

	Discussion 
	Materials and Methods 
	Systematic Search Strategy 
	Data Management and Selection Process 
	Data Collection Process, Outcomes, and Prioritization 

	Conclusions 
	References

