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Pharmacological Strategies for Bipolar Disorders in Acute Phases and
Chronic Management with a Special Focus on Lithium, Valproic Acid, and
Atypical Antipsychotics
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Abstract: Bipolar disorders (BDs) are a heterogeneous group of severe affective disorders generally
described by the alternation of (hypo)manic, depressive, and mixed phases, with euthymic intervals of
variable duration. BDs are burdened with high psychiatric and physical comorbidity, increased suicide
risk and reduced life expectancy. In addition, BDs can progress into complicated forms (e.g., mixed
states, rapid/irregular cycling), which are more difficult to treat and often require personalized phar-
macological combinations. Mood stabilizers, particularly Lithium and Valproic acid (VPA), still rep-
resent the cornerstones of both acute and chronic pharmacotherapies of BDs. Lithium is the gold
standard in BD-I and BDII with typical features, while VPA seems more effective for atypical forms
(e.g., mixed-prevalence and rapid-cycling). However, despite appropriate mood stabilization, many
patients show residual symptoms, and more than a half recur within 1-2 years, highlighting the need of
additional strategies. Among these, the association of atypical antipsychotics (AAPs) with mood stabi-
lizers is recurrent in the treatment of acute phases, but it is also being growingly explored in the
maintenance pharmacotherapy. These combinations are clinically more aggressive and often needed in
the acute phases, whereas simplifying pharmacotherapies to mood stabilizers only is preferable in the
long-term, whenever possible. When mood stabilizers are not enough for maintenance treatment,
Quetiapine and, less consistently, Aripiprazole have been proposed as the most advisable adjunctive
strategies, for their safety and tolerability profiles. However, in view of the increased risk of serious
adverse effects, a careful patient-centered balance between costs and benefits is mandatory.
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1. INTRODUCTION illness. Although the pathogenesis of BD is unknown, defi-
cits in neuronal/glial cell plasticity, monoaminergic activity,
inflammatory responses, cellular metabolic pathways, and
mitochondrial function have been proposed [2]. According to
recent epidemiological analyses, the prevalence of the di-
verse phenotypes of the so-called bipolar spectrum in the
general population is about 5%. Among the different BD
subtypes, BD-I is defined by at least one manic episode,
while in BD-II expansive phases do not fulfill diagnostic
criteria for mania, do not require hospitalization, and are
therefore termed “hypomania”. In addition, patients could
develop more complex phenomenologies, such as mixed
states, in which depressive and (hypo)manic symptoms co-
exist, albeit with a huge variety of combinations (from anx-
ious depression to irritable-dysphoric mania). Disease history

Bipolar disorder (BD) is an affective disorder described
by periods of elevated mood alternated with longer periods
of depression and asymptomatic intervals, namely, euthymic
intervals. It is a severe medical condition characterized by
psychosocial impairment, increased risk of suicide, and high
rates of comorbidity with several other medical conditions
with an overall reduced life expectancy [1]. BD has a high
inheritability of about 70% with a concordance of 40-50% in
identical twins. In constitutively vulnerable individuals, neg-
ative environmental factors, such as childhood trauma and
substance use, can influence the onset and severity of the
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could also complicate over time, with a reduction in the
number and length of free intervals and a progressive trend
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toward a chronic unremitting course. These BD subtypes are
referred to as rapid cycling and are diagnosed when patients
develop at least four mood episodes within a year. Factors
that influence the severity of the illness include younger age
of onset [3], psychotic features [4], persistent subthreshold
symptoms [5], rapid cycling [6], the number of previous epi-
sodes [7], the comorbidity with other disorders, and the pres-
ence of residual symptoms during the euthymic phase. Inter-
estingly, some evidence indicates that a subgroup of BD pa-
tients may have a neurodegenerative course in which recur-
rences are associated with reductions in grey and white mat-
ter volumes, worsening cognitive impairment with a higher
rate of relapse, and a reduced rate of response to the pharma-
cological treatment [8]. In particular, the comorbidity of BD
with two or more psychiatric disorders involves more than
50% of patients and is a predictor of poor outcomes [9, 10].
The most common comorbid conditions are substance use
disorder (e.g., alcohol use disorder; AUD), anxiety disorder,
personality disorders, and attention deficit hyperactivity disor-
der (ADHD) [11, 12]. Similarly, BD forms characterized by
prevalent mixed states or complicated courses (atypical, rapid,
continuous, or irregular cycling) are more difficult to manage
through the available pharmacological strategies [13-15].
Therefore, the heterogeneity of BD, both inter- and intra-
individually, is apparently too broad to be thoroughly em-
braced within any single didactic definition, and so is its man-
agement to be tailored to a unique patient in a unique segment
of his life. Taking these considerations for granted, it can be
added that the management of BD consists of two different
moments: (a) the treatment of acute episodes, whether manic
or depressive and (b) the long-term prevention of further
episodes, with the purpose to prolong free intervals as much
as possible. Long-term relapse prevention is a real challenge
in BD treatment, with up to 50-60% of patients relapsing
after 1-2 years following remission. Several drugs have been
found to be effective in treating BDs, both in the acute and
the chronic phases. The most widely employed are lithium
salts, which still represent the load-bearing pillar in the long-
term treatment of both BD-I and BD-II. Valproic acid (VPA)
is another major valuable option for BDs, either in mono-
therapy or in association with other drugs, including Lithi-
um. Other important anticonvulsants customarily used as
mood stabilizers are Carbamazepine, Oxcarbazepine, and
Lamotrigine. Moreover, atypical antipsychotics (AAPs) have
received much attention in the last two decades, especially in
association with Lithium or VPA. Even though combination
treatments can be more effective, possibly inducing quicker
pharmacological responses, they often cause an increase in
adverse reactions that need to be carefully evaluated in order
to set a rational balance between costs and benefits [16].
Theoretically, drugs that are effective in the acute phase
should be continued for the maintenance treatment, finding
the best compromise for each patient between their efficacy
and the risk of the onset of adverse effects in the long-term.
Clinically, more aggressive combinations of mood stabilizers
and AAPs are often needed and useful in the acute phases,
whereas simplifying pharmacotherapies to mood stabiliza-
tion only should be preferable in the long term [17]. Keeping
all these premises in mind, with this review we attempt to
draw up a rational set of recommendations on the most effec-
tive drugs used in the management of BD, with a special
focus on Lithium, VPA and AAPs.
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2. LITHIUM

Lithium salts are considered the prototypical drugs in the
treatment of BDs, given their strong efficacy in inducing
remission of acute phases (especially mania/hypomania) and
reducing the probability of relapse in both polarities (so-
called mood stabilization) [18, 19]. Predictors of response to
Lithium include a family history of BD and lithium response,
preserved free intervals between mood episodes, classical
mania-depression-interval cycles, no overt comorbidities, no
mixed features, and a lower number of episodes prior to lith-
ium introduction [13, 20, 21]. On the other hand, a higher
number of lifetime episodes, psychotic and mixed features,
atypical cycles with mania-depression-interval sequence or
irregular cycles, reduced or absent euthymic intervals, rapid-
cycling, overt psychiatric comorbidities and substance use
disorders (SUDs) are predictors of poor response to Lithium
[20].

Several randomized controlled trials (RCT) have evaluat-
ed Lithium vs. placebo in patients during the acute manic
phase, which have demonstrated lithium efficacy, both in
terms of response and remission rates [22-24]. For the long-
term maintenance treatment, a recent systematic review of
international guidelines has confirmed Lithium as a first-line
mood-stabilizing agent for mood episodes of prophylaxis in
BDs (Fig. 1) [25-27]. In BD-I patients, the BALANCE study
has clearly demonstrated Lithium monotherapy superiority
over Valproate (VPA) and Quetiapine over time, with pre-
vention of relapse for up to 2 years. This superiority was
confirmed in other studies and meta-analysis [28, 29]. Lithi-
um efficacy has also been proven in preventing mood epi-
sodes in BD-II where it is still considered a first-line treat-
ment [30]. In three placebo-controlled RCTs conducted in
the 80s for 1-2 years, Lithium decreased the frequency and
severity of hypomanic and depressive episodes [31, 32].

The role of Lithium in the treatment of acute depressive
episodes is more controversial since its efficacy in mono-
therapy seems limited, and other classes of drugs, such as
antidepressants, Quetiapine and, to some extent, Lamotrigine
have been proven more effective in this context [33, 34].
However, there is good evidence for the efficacy of Lithium
augmentation strategies in depressed patients poorly respon-
sive to antidepressant monotherapy and some studies have
shown that higher Lithium levels, ranging between 0.8-1.2
mM, might be required to increase its potential mood-
elevating properties and prevent depressive phases [35, 36].

Apart from its mood episodes preventing effect, Lithium
has also other important clinical properties. First of all, it is
the only mood stabilizer that has been proven to be effective
in preventing suicide, with a 90% decreased risk [37]. Con-
sidering that patients with BDs exhibit a 20-fold higher risk
of suicide compared to the general population [38], suicide
prevention represents a crucial clinical indication for Lithium
therapy. Finally, Lithium’s unique neuroprotective and neu-
rotrophic effects have been extensively proven in animal
models and in some BD patients and this can be relevant for
the treatments of specific forms of BD where a degenerative
progression of the illness can be postulated and in late-onset
forms that prelude by years the full-blown manifestation of
neurodegenerative conditions [39-41].
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Fig. (1). Maintenance of the different types of BDs recommends the use of mood stabilizers (Lithium or VPA) as first-line treatment. When
mood stabilizers are not enough, AAPs can be used as an adjunctive strategy, carefully monitoring the increased risk of serious adverse ef-
fects. *Quetiapine (Que) and, less consistently, Aripiprazole (Ari) are recommended as second-line treatment for their safety and tolerability
compared to the other AAPs. **The association of Lithium and VPA is a second-line strategy in BD with AUD and anxiety. ***Stronger
AAPs, like Risperidone and Olanzapine, are mostly recommended for BD with severe psychotic features as a third-line treatment for their
risk of serious adverse reactions, especially in the long-term. ****Clozapine (Cloz) is recommended as a third-line treatment for drug-
resistant BD, although its rare life-threatening side effects (e.g., agranulocytosis) impose a constant monitoring of patients’ conditions. (4
higher resolution/colour version of this figure is available in the electronic copy of the article).

Lithium has shown some efficacy in the treatment of BD
comorbid with AUD [42, 43]. In a small RCT, there was a
significant decrease in terms of the number of drinks per day
and amount of alcohol intake. Despite its likely benefits,
Lithium has to be used with caution in heavy drinkers be-
cause of potential electrolyte imbalance. In relation to the
other concomitant SUD, Lithium either alone or in combina-
tion with other drugs, was proven partially useful in small
studies addressing cannabis and cocaine use disorder [44-
46]. Lithium might have an anti-abuse/anti-impulsive effect
in complex patients with SUD, independently of the stabiliz-
ing effect on comorbid psychiatric diagnoses, enhancing
self-constructive behaviors and improving psychosocial out-
comes [47-50].

Considering that Lithium usually is administrated for
many years or throughout the whole patient’s life, its harm-
ful adverse effect on thyroid and kidney function has to be
constantly monitored and it can be reduced through Lithium
plasma monitoring [51, 52]. Particularly, this latter adverse
effect limits its use in patients with significant renal impair-
ment. On this matter, Lithium suspension can be problematic
with a risk of recurrence of a manic or depressive episode,
especially in the short term, depending on the polarity of the
first episode before treatment. A rapid discontinuation of
Lithium can increase this risk, whereas a gradual suspension
may reduce the reappearance of these episodes [53, 54].

3. VALPROIC ACID (VPA)

VPA’s good tolerability and manageability in clinical
practice make this compound a valuable option as an alterna-

tive to Lithium in the treatment of BD in general, either
alone or in association, especially for patients that do not
tolerate Lithium adverse reactions. Consistently, patients
treated with VPA show lower discontinuation rates com-
pared to Lithium, even though the effectiveness of VPA
monotherapy in mood episode prevention might be weaker
[55].

Clinical studies and real-world practice have confirmed
the efficacy of VPA as a first-line treatment for both acute
manic phases and prophylaxis of mood recurrences of BDs,
primarily for manic episodes as Lithium [19, 55]. Clinical-
controlled studies have clearly demonstrated VPA superiori-
ty over placebo, and meta-analyses have concluded that VPA
is effective in preventing relapse of mood episodes [56].
Several RCTs have reported no significant differences in
efficacy between VPA and Lithium in the treatment of both
acute mood phases and mood stabilization [57, 58], although
the data on VPA for maintenance treatment are scant com-
pared to Lithium. VPA efficacy has been confirmed for treat-
ing BD-II, despite recent Canadian guidelines recommending
it as a second-line treatment for this particular BD subtype
[16].

Interestingly, the treatment of acute manic phases with
attack dosages of VPA in the order of 20-30 mg/kg/die
seems to increase the rapidity of the antimanic effect, simi-
larly to what was observed with AAPs [59].

Due to its sedative and anxiolytic effects, VPA could be
particularly useful in the acute management of agitated
mixed manic-dysphoric patients [60]. Consistently, if Lithi-
um is the best choice for typical BD-I and BD-II forms, VPA
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is more indicated for atypical and complicated forms of BD,
such as rapid/continuous or irregular cycling courses and
mixed states predominance [13, 61], characterized by the
coexistence of depressive and hypomanic symptoms simul-
taneously, irritability and dysphoric mood (Fig. 1). Two me-
ta-analyses have proposed that VPA is slightly more effec-
tive than placebo for treating depressive episodes [62, 63],
but in this scenario, other drugs such as Quetiapine and anti-
depressants are preferred, where the latter have to be admin-
istrated cautiously due to risk of a manic switch and in asso-
ciation with a mood stabilizer [64]. Overall, VPA seemingly
displays more of an anxiolytic rather than an antidepressant
effect, both in the treatment of generalized anxiety and panic
anxiety [65-67]. On this topic, several authors suggested
favorable results with VPA in the case of comorbidity of BD
with anxiety disorders [68-70]. One small RCT showed that
VPA was more effective than a placebo in improving symp-
toms of anxiety in BD patients [71]. In a recent study, BD
patients in association with comorbid anxiety disorder ob-
tained a better improvement during maintenance treatment
by VPA compared to Lithium [72]. In another follow-up
study, BD patients with panic disorder comorbidity treated
with VPA had a high percentage of remission [73].

In the case of SUD co-occurrent with BD, some studies
have shown the usefulness of VPA in the treatment of alco-
hol abuse, which often complicates the course of BD. Pre-
liminary but substantial evidence suggests the usefulness of
VPA in the control of alcohol and sedatives-hypnotics with-
drawal symptoms and as an anti-craving agent, contributing
to reducing the risk of abuse relapse [12, 74]. In relation to
other SUDs, similar to Lithium, there is limited evidence that
VPA has some efficacy in cannabis and cocaine use disorder
[46]. Relatedly, VPA seems to be effective in the acute man-
agement and long-term treatment of both trait and state im-
pulse dyscontrol, mainly aggressive behaviors [75]. The use
of VPA is generally discouraged in women of reproductive
age, where its deleterious effect on the fetus constrains its
use for this category [76].

4. LITHIUM AND VPA IN ASSOCIATION

Considering that Lithium and VPA are the most used
mood stabilizers with different pharmacological and clinical
profiles, it follows that their association is a valid option in
clinical practice, especially in the management of complicat-
ed forms of BD, where monotherapies are hardly successful.
In addition, this association seems to be sufficiently safe and
tolerated by patients [77, 78]. Another point in favor of their
use in combination comes from their different mechanism of
action, despite some common pharmacodynamic targets be-
ing shared [79]. Although widely used in clinical practice,
the evidence supporting the Lithium-VPA combination in
acute phase treatment and relapse prevention is limited, be-
ing based mostly on uncontrolled trials [60, 77, 80].

Two small randomized controlled trials (RCTs) have
shown some advantages in terms of time to mood relapse,
but these results did not reach statistical significance [29,
45]. The BALANCE trial indicated that combination therapy
was more effective than VPA to prevent relapse, but when
compared to Lithium monotherapy, it could neither confirm
nor refute the benefit of combination therapy. This associa-
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tion seemed more effective to prevent a manic episode, while
for depression relapse, Lithium monotherapy was as effec-
tive as combined therapy [29].

The combination of these two drugs might be recom-
mended for AUD comorbid with BD, where lithium and
VPA seem to be more effective in association than in mono-
therapy in preventing alcohol abuse behaviors [45, 74, 81].
In addition, this combination has shown some promising
clinical advantageousness over monotherapy in cocaine and
cannabis use disorders associated with BD [82].

Whether VPA and Lithium association could allow re-
ducing of the minimal effective dose of both drugs, signifi-
cantly decreasing the risk of toxicity, is still an open question
and it lacks solid scientific evidence. Surprisingly, there is an
absolute paucity of literature addressing this topic and, to our
knowledge, only one study has shown that when Lithium and
VPA are used in combination, the therapeutic range for Lith-
ium maintenance treatment reduces to 0.4 - 0.8 mmol/L [83].

5. LITHIUM OR VPA (LITHIUM/VPA) IN ASSOCIA-
TION WITH AAPs

Besides the extensive use of mood stabilizers, such as
Lithium and VPA in BDs, about half of patients relapse
within 1-2 years, and they still maintain residual symptoms
during free intervals, despite being under appropriate phar-
macological therapy [5, 84]. In addition, during the manic or
hypomanic episode, mood stabilizers might require 2-4
weeks to obtain a clinical response, and, in severe cases,
especially with psychotic features, this delay can be detri-
mental [60, 85].

For these reasons, the employment of AAPs or typical
antipsychotics (TAPs) in most severe cases, together with a
mood stabilizer as add-on therapy is very common in clinical
practice in the management of acute phases, although in
some severe cases, it might be required also in maintenance
treatment, carefully balancing the risk of depressive switches
(Fig. 2) [86, 87]. On this topic, epidemiological data report
that polypharmacy is prescribed more frequently than theo-
retically expected, while more studies are required to offer
ground for this practice [88-90].

As a matter of fact, data indicate that AAPs in combina-
tion therapies are also increasingly used for long-term
maintenance treatments [91-93]. Undoubtedly, these combi-
nations can obtain a rapid clinical remission of psychotic
symptoms and agitation/aggressiveness that is hardly ob-
served with classical mood stabilizers [94].

However, the potential benefits of AAPs for chronic use
should be weighed very carefully along with the risk of ad-
verse reactions, particularly in terms of metabolic dysregula-
tion [95-97].

A few RCTs have found that strategies combining AAPs
with mood stabilizers prolong the time to recurrence of any
mood event (mania, depression, or mixed), mostly for manic
phases prevention [98, 99]. However, this improvement has
not always been confirmed [100, 101]. Among the several
AAPs, the most studied in combination with Lithium or VPA
in the treatment of BD, in order of relevance, are Quetiapine,
Aripiprazole, Risperidone, Olanzapine, and Clozapine.
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Fig. (2). Acute (hypo)mania and acute mixed states recommend the use of mood stabilizers (Lithium or VPA) as first-line treatment. *AAPs
can be used as first-line or second-line adjunctive treatment, depending on the severity of the episode (manic or hypomanic). Several AAPs
can be utilized for these indications according to the patient’s characteristics, both in terms of response and tolerability. **The strong TAP
Haloperidol can be used in the most severe cases of BD with psychotic features and constant monitoring of patient’s conditions. ***The asso-
ciation of Lithium and VPA is a second-line strategy in BD with AUD and anxiety, but less effective than Lithium/VPA + AAP for hy-
po(manic) episodes. ****Clozapine (Cloz) is recommended as a second or third-line treatment for drug-resistant BD, although its rare life-
threatening side effects (e.g., agranulocytosis) impose constant monitoring of patients’ conditions. (4 higher resolution/colour version of this

figure is available in the electronic copy of the article).

6. LITHIUM/VPA PLUS QUETIAPINE

Quetiapine is probably the most commonly used AAP in
BDs for its good tolerability profile and broad clinical effect.
Due to its sedative properties, one of its most common usage
is the off-label treatment of insomnia and agitation [102].
Several authors have found evidence that Quetiapine alone
or in association with a mood stabilizer improves sleep in
BD patients, while in the general population, the evidence is
still limited [103, 104]. Indeed, Quetiapine is a very potent
antagonist at H; receptors, and its H; occupancy is about
90% already at the low dose of 50 mg [105], highlighting its
sedative characteristics even at lower doses. Considering the
relevance of sleep disturbances in several BD patients, in-
cluding circadian rhythms dysregulation, several studies
highlighted the utility of adjunctive melatonin as a sleep-
promoting chronobiotic, together with its potential benefits
on metabolic dysregulation [106-109].

In addition, it is considered a second choice for the
treatment of resistant depression, although clinical data are
only partially convincing on this aspect [110, 111].

For the treatment of BDs in the manic acute phase or
maintenance, Quetiapine in combination with Lithium or
VPA is generally considered one of the best adjunct options.
On this topic, a study found an improvement in the acute
clinical response of about 1/3 of patients treated with combi-
nation therapy [112]. For maintenance treatment of BDs, a
few studies have shown that the addition of Quetiapine to a
mood stabilizer improves the efficacy in preventing any
mood episodes, either manic, depressive, or mixed, irrespec-
tive of the initial episode [95, 96, 98]. Quetiapine putative
efficacy as adjunctive treatment in mixed states is worth
mentioning considering the difficulty to treat this type of BD
[113, 114].

Interestingly, there is preliminary evidence that Quetiap-
ine significantly shows efficacy in the treatment of general-
ized anxiety disorder (GAD), panic disorder, and anxiety
symptoms in patients with bipolar depression [115, 116]. In
relation to SUD/BD co-occurrence, Quetiapine is not rec-
ommended for the treatment of AUD comorbid to BD be-
cause of lack of efficacy [74, 81]. Similarly, despite showing
some potential efficacy for psychostimulant abuse treatment
in earlier studies [117, 118], more recent accounts do not
support a role for Quetiapine administration in this clinical
context [119, 120].

The main limitation to long-term Quetiapine employment
are metabolic and cardiovascular side effects, which include
weight gain, impaired glucose metabolism, dyslipidemia, and
hypertension, which could be already observable after 2-3
months of treatment and seem to be only partly dose-
dependent and, therefore, hardly predictable (Table 1) [121-
123].

7. LITHIUM/VPA PLUS ARIPIPRAZOLE

Aripiprazole, alone or in combination with mood stabi-
lizers, is effective for treating acute manic symptoms in BD
patients with classical mania or mixed states [124, 125].
Moreover, Aripiprazole adjunction to Lithium or VPA im-
proves the manic symptoms in shorter times already after 1-2
weeks and this combination seems to have a short-term good
tolerability profile [126]. In a multicenter RCT of patients
with a current manic or mixed episode and with limited re-
sponse to Lithium or Valproate monotherapy, the addition of
Aripiprazole significantly improved patients’ conditions and
increased time to relapse to any mood episode compared
with mood stabilizer monotherapy for one year [127].

These data have motivated some authors to think that
Aripiprazole, alone or in combination with Lithium/VPA
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Table 1.  Clinical differences among the most used AAPs in terms of adverse reactions (weight gain, T2D, dyslipidemia, and parkin-

sonism).
AAPs Weight Gain Diabetes (T2D) Dyslipidemia Parkinsonism
Clozapine +++ +++ +++ 0
Olanzapine +++ +++ +H+ +/-
Quetiapine ++ ++ ++ +/-
Risperidone ++ + + ++
Aripiprazole + + + +

Note: Based mostly on meta-analysis studies (119), values are reported as high (+++), moderate (++), low (+), rare (+/-), and with no effect (0).

could be considered a valid option for maintenance treat-
ment, especially in those patients that do not respond satis-
factorily to classical mood stabilizers [128]. However, long-
term studies are required to confirm the evidence of benefits
from this combination in maintenance pharmacological
schemes [129], and even more so when Aripiprazole is ad-
ministered through long-acting injections [130]. In fact, most
studies consider mania prevention as their main clinical out-
come, heedless of antipolar states, general functioning, and
global patient’s well-being [27, 131].

In addition, it must be reminded that combinations with
Aripiprazole are likely to increase akathisia, tremor, and oth-
er extrapyramidal symptoms [132-134]. Finally, it is of in-
terest to remember that a handful of cases of Aripiprazole-
induced mania’/hypomania are reported in the literature [135-
137].

There is evidence that augmentation treatment with Ari-
piprazole could be beneficial in the management of resistant
forms of obsessive-compulsive disorder (OCD) coexisting
with BD, in other major psychiatric conditions, or due to
iatrogenic mechanisms [138, 139]. Preliminarily, it could be
said that low-dose augmentation with Aripiprazole could be
beneficial in some cases of resistant OCD, but caution is
recommended [140, 141].

Another similar dispute is related to the employment of
Aripiprazole in the treatment of impulse control and addic-
tive disorders [142, 143], especially in high-risk patients
[144, 145]. There is evidence that Aripiprazole could be as-
sociated with the development of hypersexual drives [146],
kleptomania [147], pathological gambling, or compulsive
eating [148]. Considering the above-mentioned risks, along
with the substantially inconclusive results of contrary evi-
dence [149, 150], there seems to be no indication for Ari-
piprazole in the treatment of impulse control and addiction
comorbid with BD [151].

As a matter of fact, nowadays Aripiprazole is one of the
most frequently used AAPs in clinical practice for its re-
duced risk of weight gain and metabolic complications com-
pared to other AAPs [152], because of its different mecha-
nism of action (Table 1).

Among Aripiprazole’s pharmacodynamic effects, we can
enumerate the serotonergic antagonism (5-HT,a.c), partial
agonism at D,/D; receptors, and non-negligible histaminer-
gic antagonism, particularly at high doses [153-156]. The

absence of antimuscarinic effects likely contributes to the
reduced risk of metabolic syndrome relative to dibenzodiaz-
epines, such as Olanzapine, and Clozapine [157-159].

However, it is worth mentioning that the long-term effect
on weight gain and metabolic derangements could be rele-
vant, especially in the youth, as shown by recent inquiries
[160-162].

One clinical advantage of Aripiprazole compared to other
AAPs is that it could represent a valid option when antipsy-
chotic-induced hyperprolactinemia becomes a relevant clini-
cal complication, considering its very low risk to induce pro-
lactin elevation [163]. Some authors even suggest that low-
dose Aripiprazole (5 mg/day) could be used as an adjunct for
treating antipsychotic-induced hyperprolactinemia, either
alone or in combination with other drugs [164, 165].

8. LITHIUM/VPA PLUS RISPERIDONE

Due to its relatively “clean” pharmacodynamic profile,
with a strong D, 5 and SHT,, . antagonistic activity and mi-
nor effects on other receptors, Risperidone is a commonly
used AAP in clinical practice, whose pharmacological prop-
erties partly overlap with those of TAPs [166]. Expectedly,
there is solid evidence that Risperidone’s strong efficacy in
the remission induction of acute mania is comparable to
Haloperidol, the former being slightly more associated with
weight gain and the latter with extrapyramidal symptoms. On
the contrary, the usage of Risperidone in long-term treatment
is much more questionable [167-169].

One RCT, involving patients remitted from an acute
manic episode, showed that adjunctive Risperidone to a
mood stabilizer reduced the risk of recurrence of any mood
episode, compared with monotherapy. The time to relapse
with add-on Risperidone therapy was significantly longer
compared to the mood stabilizer plus placebo during the first
24 weeks of treatment. Nonetheless, the risk of recurrence
did not differ between the group of patients that interrupted
Risperidone after 24 weeks and those kept on Risperidone
for up to 52 weeks, disproving the benefit of protracting
combination treatment longer than six months. The weight
gain after 52 weeks with adjunctive Risperidone was higher
than placebo but lower compared to Olanzapine [99].

Post-hoc analysis of the same study further limited the
efficacy of this combination, showing that prolonging
Risperidone administration reduced the risk of only manic
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but not depressive phases during the first 24 weeks. It was
also found that those who continued risperidone for up to 52
weeks had an ever greater risk of mood recurrence, confirm-
ing that extending adjunct treatment after six months could
be more detrimental than beneficial [170]. These results were
preceded by consistent experiences, confirming the efficacy
of risperidone mainly as an antimanic agent [171, 172].

Among AAPs, Risperidone has the highest risk of EPS
and persistent hyperprolactinemia [173, 174]. Furthermore, it
is crucial to acknowledge that both preclinical and clinical
evidence have shown that chronic risperidone assumption
could negatively impact cognitive function and memory
[175, 176].

9. LITHIUM/VPA PLUS OLANZAPINE

Olanzapine is a well-known AAP with a very wide
pharmacodynamic profile [87, 177]. Its efficacy for the
treatment of acute manic and mixed phases is indisputable,
either in monotherapy or in combination with mood stabi-
lizers [178, 179]. Moreover, the add-on treatment with
Olanzapine to Lithium showed an earlier clinical response in
the treatment of BD-I and BD-II (hypo)manic episodes com-
pared to the classical association of VPA to Lithium [180].
Likewise, Olanzapine added to VPA has proven advanta-
geous in the treatment of acute manic or mixed episodes
compared to either VPA or Olanzapine alone, despite being
associated with more adverse effects, especially rapid weight
gain [181, 182].

The indication of Olanzapine for long-term treatment is
more controversial. Similarly to Risperidone, the use of
Olanzapine for maintenance treatment after 24 weeks has not
proven beneficial and is generally not recommended in clini-
cal practice, even more so in light of the heavy risk of meta-
bolic complications and weight gain [99, 183]. In relation to
evaluating the clinical efficacy of Olanzapine, as for other
AAPs, much confusion derives from the partial clinical out-
comes chosen, such as mania prevention or hospitalization
risk reduction, rather than terminal outcomes such as life
expectancy and quality of life [184]. In fact, Olanzapine is
more efficacious than Lithium in the prevention of manic
phases, but the same does not seem to be true for depressive
phases and for overall physical health [123, 185, 186]. Con-
versely, other studies point to its efficacy in the long-term
prevention of depressive episodes [187].

This could be due to Olanzapine's weaker depressogenic
effects compared to other AAPs, although it still appears to
be more associated with depressive episodes than Quetiapine
[171, 188]. Consistently with this latter position, the combi-
nation of Olanzapine and Fluoxetine is one of the few FDA-
approved treatments for bipolar depression, along with Quet-
iapine, Cariprazine, and Lurasidone [189]. In sum, in spite of
its apparent efficacy to treat almost all forms and stages of
BD, it should be considered only as a second-line treatment
in long-term management, because of its chronic safety and
tolerability issues (especially the high risk of metabolic tox-
icity and cardiovascular events), together with the difficulty
of discontinuation due to severe withdrawal symptoms [190,
191] (Table 1).
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10. LITHIUM/VPA PLUS CLOZAPINE

Clozapine, first introduced in the 70’ and then reintro-
duced in the 90’ after a long period of market withdrawal
due to its association with potentially lethal agranulocytosis,
was the first true AAP used in clinical practice [192]. Its
therapeutic superiority over the other AAPs is generally rec-
ognized, especially in drug-resistant psychoses and in psy-
chotic symptoms associated with Parkinson’s disease [193,
194]. Although still not completely explained, its unique and
wide receptor interaction profile may explain its unequaled
clinical efficacy [195].

However, it is rare but extremely serious acute adverse
reactions, such as leukopenia and cardiomyopathy, have
strongly limited Clozapine’s use and downgraded it to a se-
cond or third choice treatment, as a sort of “last chance”
treatment. In addition, other common and dangerous chronic
side effects, such as metabolic syndrome and weight gain,
require constant patient monitoring, although this aspect is
shared with other AAPs, namely Olanzapine (Table 1) [196].
In fact, Clozapine is not yet officially approved for BD, alt-
hough it is occasionally administrated off-label in these pa-
tients, especially for manic/mixed phases that do not respond
to the other treatment strategies [197]. However, Clozapine
is still unique in clinical practice for its efficacy in resistant
forms and its peculiar anti-suicidal, anti-aggressive, and
slightly antidepressant-like effects [198, 199].

Case reports, retrospective and uncontrolled studies have
reported that Clozapine may be effective for complicated
resistant forms of BD, including rapid cycling and mixed
episodes [200-202]. These observations are confirmed by
recent systematic reviews, supporting the idea that Clozap-
ine, either in monotherapy or combined with Lithium/VPA,
could represent a decisive approach to some forms of treat-
ment-resistance BD [203, 204].

Although it might increase the risk of agranulocytosis
[205], the association of Clozapine with VPA has been prov-
en effective and well tolerated [206], concurrently reducing
the risk of Clozapine-induced seizures [207]. On the contra-
ry, the association of Clozapine/Li might combine the anti-
suicidal properties of both drugs [208]. Moreover, Lithium
seems to effectively counteract the risk of lowering white
blood cells induced by Clozapine [209, 210]. Interestingly,
there is evidence that, in some treatment-resistant cases of
BD, Clozapine can also be used at lower dosages in order to
reduce its side effects, while maintaining substantial clinical
efficacy in mood stabilization, along with its sedative, anti-
aggressive and anti-suicidal properties [211, 212].

In conclusion, Clozapine as an add-on therapy is proba-
bly an underused option available for treatment-resistant BD,
albeit its rare life-threatening side effects impose constant
monitoring of patients’ condition and relegate this treatment
to a second/third-line choice.

CONCLUSION

In spite of appropriate pharmacotherapies, BDs show
high rates of recurrence and can progress into complicated
forms associated with atypical features, chronic-unremitting
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courses, and treatment resistance. Mood stabilizers, such as
Lithium and VPA, are the core of BDs pharmacotherapy.
Lithium is the gold standard in the treatment of typical forms
of BDs, while VPA seems more effective for patients with
atypical features. However, clinicians are often confronted
with the necessity of additional strategies according to the
patient’s characteristics, both in terms of response and toler-
ability. Among adjunctive approaches, combining AAPs
with mood stabilizers is considered one of the best options,
especially in the treatment and prevention of (hypo)manic
episodes. However, chronic adverse effects (e.g., weight gain
and MetS) and the risk of depressive switches restrict the
long-term sustainability of these combinations to severe cas-
es that respond unsatisfactorily to mood stabilizers. Among
the several AAPs available, Quetiapine and, less consistent-
ly, Aripiprazole are the most commonly used in combination
with Lithium or VPA for their better tolerability and a weak-
er association with depressive switches. Indeed, these two
AAPs are being increasingly considered as an option for
treatment-resistant depression, underlining their peculiar
pharmacological characteristics. However, the treatment of
acute bipolar depression has been only mentioned in this
study and we invite the readers to resort to other reviews on
this topic (see, for example, Baldessarini et al., 2020) [189].
Finally, we should remind the unique properties of Clozapine
in the treatment of suicidality, aggressiveness, and drug-
resistant psychoses, although its rare life-threatening side ef-
fects impose constant monitoring of patients’ conditions and
relegate its use to a second-line or third-line intervention.
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AAPs = Atypical Antipsychotics

AUD = Alcohol Use Disorder
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