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Summary

Objectives
To provide an update on the pharmacologic treatment options
for bipolar disorder with a focus on the role of antipsychotics.

Methods

Selective review of efficacy and tolerability data of acute and
maintenance treatments for bipolar mania and bipolar depres-
sion, as monotherapy and in combination, supplemented by a
discussion of differences in psychopharmacological profiles of
antipsychotics with relevance for clinical switching and dosing
paradigms.

Results

In a recent meta-analysis, efficacy for mania compared to pla-
cebo was demonstrated for all studied antipsychotics, lithium
and selected antiepileptic medications, such as carbamazepine
and valproic acid. Conversely, lamotrigine and topiramate were
not superior to placebo. The pooled effect sizes of the agents
separating from placebo ranged from 0.23 (small) to 0.66
(moderate), with overlapping 95% confidence intervals, indi-
cating no significant differences in their efficacy vs. placebo in
this indirect comparison. In head to head trials, when pooling
results from multiple studies, antipsychotics were associated
with a somewhat faster speed of onset and/or modestly greater
efficacy than antiepileptics or lithium. While a class effect for
antidopaminergic agents, but not anticonvulsants was observed
for the treatment of mania, no class effect for either medica-
tion group was apparent for bipolar depression, for which the
most robust results were found with quetiapine and olanzapine-

Riassunto

Obiettivi

Fornire un aggiornamento sulle opzioni di trattamento farma-
cologico per il disturbo bipolare, con particolare attenzione al
ruolo degli antipsicotici.

Metodi

Rassegna selettiva sui dati di efficacia e tollerabilita dei trat-
tamenti acuti e di mantenimento per la mania bipolare e la

Corrispondenza

fluoxetine. Combining antipsychotics with conventional mood
stabilizers was associated with faster and more profound symp-
tom improvement compared to conventional mood stabilizer
monotherapy. Finally, all agents shown to be effective for ma-
nia as well as lamotrigine were more effective than placebo for
preventing mood episodes, but agents differed regarding the
strength of the effect for preventing mania or depression. In ad-
dition, treatments for bipolar disorder differed regarding their
adverse effects, influencing overall effectiveness. Switching from
a higher metabolic risk antipsychotic to one with lower meta-
bolic risk was shown to substantially improve metabolic health,
but pharmacologically informed switching can improve switch
success by minimizing potential withdrawal and rebound phe-
nomena.

Conclusions

There has been a paradigm shift, in that antipsychotics are not
merely adjunctive treatments during an acute, psychotic mania
episode, but data support the routine use of atypical antipsychot-
ics for the acute treatment of mania and maintenance treatment
of bipolar disorder. Combination treatments have the chance
of improving outcomes. More data and agents are needed to
effectively treat bipolar depression, and important methodologi-
cal effects of dosing and changes in specific symptom domains
need to be addressed in future trials.
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depressione bipolare, in monoterapia ed in associazione, con
discussione sulle differenze dei profili psicofarmacologici degli
antipsicotici in rapporto ai paradigmi di switch e dosaggio.

Risultati

In una recente meta-analisi, 'efficacia nella mania a confronto
con il placebo é stata dimostrata per tutti gli antipsicotici stu-
diati, per il litio e per alcuni farmaci antiepilettici selezionati,
quali carbamazepina ed acido valproico. Diversamente, la la-
motrigina ed il topiramato non sono stati superiori al placebo.
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Gli effect size cumulativi dei farmaci che si differenziavano dal
placebo andavano da 0,23 (piccolo) a 0,66 (moderato), con
intervalli di confidenza del 95% sovrapponentesi, indicando
un’assenza di differenze significative tra I'efficacia dei due far-
maci vs. placebo in questo confronto indiretto. Nelle prove cli-
nico sperimentali a confronto diretto, quando si cumulavano
i risultati di studi multipli, gli antipsicotici si associavano ad
un’azione pil rapida e/o un’efficacia modestamente superiore
di quella degli antiepilettici o del litio. Mentre & stato osservato
un effetto di classe per gli agenti antidopaminergici, ma non per
quelli anticonvulsivanti per il trattamento della mania, nessun
effetto di classe per nessun gruppo di farmaci si evidenziava
per la depressione bipolare, per la quale i risultati piti consi-
stenti sono stati trovati per la quetiapina e per |'associazione
olanzapina-fluoxetina. L’associare antipsicotici con stabiliz-
zanti convenzionali si associava con un miglioramento sinto-
matologico pit rapido e piu intenso rispetto alla monoterapia
con stabilizzanti convenzionali. Infine, tutti i farmaci che sono
stati trovati efficaci per la mania ed anche la lamotrigina erano
pit efficaci del placebo nel prevenire gli episodi umorali, ma
i vari farmaci differivano riguardo alla potenza del loro effetto
preventivo sulla mania o sulla depressione. In aggiunta, i tratta-
menti del disturbo bipolare differivano per i loro effetti avversi e
cio influenzava la loro globale efficacia nel mondo reale. Cam-

Introduction

Bipolar disorder is a severe and often relapsing mental
disorder that is characterized by abnormal mood and be-
haviors that often dramatically impair functioning. The
separate or concurrent presentation of manic and depres-
sive episodes and the not infrequent co-occurrence of
psychotic symptoms all increase the complexity of this
disorder '. Moreover, some treatments might help one
particular illness polarity (e.g., antidepressants: depres-
sion; typical antipsychotics: mania), but, at the same time,
might worsen the other polarity. Furthermore, many, if
not most, patients have comorbid psychiatric conditions,
including anxiety disorders, obsessive compulsive dis-
order, attention deficit-hyperactivity disorder, impulsive
and aggressive spectrum disorders and substance use dis-
orders?, as well as physical comorbidities, such as obesi-
ty and metabolic syndrome?*. In addition, subsyndromal,
subthreshold and residual symptoms are not infrequent,
which are associated with ongoing suffering, decreased
functionality and an increased risk for future relapse.

Therefore, a broad base of effective treatments is desir-
able that clinicians can choose from in order to tailor
treatments to the patients’ individual illness phase, po-
larity, treatment history and preferences. Furthermore,
combined treatments are frequently used in clinical prac-
tice to navigate the complexities of bipolar disorder, and
data informing these strategies are important. Finally,
treatments need to be sustainable over time by balanc-
ing efficacy and tolerability as much as possible. Since
switching among medications is quite common aiming
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biare da un antipsicotico a rischio metabolico piu alto ad uno a
rischio metabolico piu basso si associava ad un miglioramento
importante della salute metabolica, ma tale cambio va basato
su considerazioni farmacologiche per migliorare il successo del
passaggio da un farmaco all’altro attraverso la minimizzazione
dei potenziali fenomeni di astinenza e di rebound.

Conclusioni

Vi & stato uno spostamento paradigmatico, nel senso che gli
antipsicotici non sono trattamenti meramente aggiuntivi du-
rante un episodio acuto di mania con sintomi psicotici, ma i
dati supportano I'uso routinario degli antipsicotici atipici per il
trattamento acuto della mania e per il trattamento di manteni-
mento del disturbo bipolare. | trattamenti d’associazione hanno
un’aumentata probabilita di migliorare gli esiti. Sono necessari
piti dati e farmaci per trattare efficacemente la depressione bi-
polare, mentre gli importanti effetti metodologici del dosaggio e
modificazioni in specifici domini sintomatologici vanno affron-
tati in prove clinico sperimentali future.

Parole chiave

Disturbo bipolare ® Mania ¢ Depressione ® Antipsicotici ® Antiepilet-
tici o Litio e Stabilizzatori dell’'umore e Efficacia e Sicurezza ® Psico-
farmacologia ® Switching

to improve one or both aspects of the often delicate risk-
benefit profile of long-term treatment, pharmacologically
based and informed switching can be used to enhance
the outcomes of patients with bipolar disorder>.

Material and methods

This is a selective review of the more recent evidence
regarding the efficacy and tolerability of antipsychotics
in bipolar | disorder. Results from recent meta-analyses
and selected individual studies are presented and the evi-
dence for the utility of antipsychotics in the treatment of
acute mania, bipolar depression and relapse prevention
is reviewed. Data from studies with lithium and anticon-
vulsants (also known as conventional mood stabilizers)
are presented to provide direct or indirect comparative
context. Moreover, pharmacologic profiles of antipsy-
chotics with clinical relevance for antipsychotic dosing
and switching will be reviewed.

Results

Antimanic efficacy

A recent meta-analysis examined results from 38 rand-
omized, placebo-controlled short-term studies that includ-
ed 10,800 patients with pure or mixed bipolar | mania and
reported on 56 drug-placebo comparisons of 17 agents °.
Of the tested agents, 13 (76%) were more effective than
placebo. Their pooled effect size for mania improvement
(Hedges’ g in 48 trials) was 0.42 [confidence interval (Cl):
0.36-0.48]; pooled responder risk ratio (46 trials) was
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1.52 (Cl: 1.42-1.62); responder rate difference (RD) was
17% (drug: 48%, placebo: 31%), yielding an estimated
number-needed-to-treat of 6 (all p < 0.0001). However,
while superiority to placebo was found with all exam-
ined antipsychotics (aripiprazole, asenapine, haloperi-
dol, olanzapine, paliperidone, quetiapine, risperidone,
and ziprasidone) and lithium, several anticonvulsants,
such as topiramate and lamotrigine, were not superior
to placebo °. The pooled effect sizes of the agents that
separated from placebo ranged from 0.23 (small) to 0.66
(moderate). Moreover, all 95% confidence intervals for
the effect sizes of the agents that separated from placebo
overlapped, indicating no significant differences in the
efficacy of atypical antipsychotics, haloperidol, lithi-
um, valproate and carbamazepine vs. placebo in this
indirect comparison °. These findings indicate that for
mania, dopamine blocking agents have a class effect,
while among antiepileptic medications, which interact
with ion channels and second messenger systems, there
is no antimanic class effect. The authors concluded that
these data support the efficacy of most clinically used
antimanic treatments, but encouraged more head-to-
head studies and the development of agents with even
greater efficacy .

Since different classes of medications with different
mechanisms have been found effective for the treat-
ment of mania, two questions arise: first, are there dif-
ferences in efficacy between antipsychotics and lithium
or anticonvulsants, such as valproate or carbamazepine?
Second, is a combination of any of these three different
medication types associated with greater efficacy than
monotherapy?

First, in head to head comparisons, antipsychotics
seemed to either be associated with a somewhat faster
speed of onset and/or lead to mildly greater efficacy
than antiepileptics or lithium, at least when pooling
multiple trials together and with lower than optimal
mean serum levels of lithium and valproate °. Moreover,
at least in short-term trials, there was no difference in
the degree of superiority of second-generation antipsy-
chotics or first-generation antipsychotics when studied
against placebo °. For the acute treatment, short acting
injectable antipsychotics indicated for bipolar mania”
provide an additional treatment option for rapid symp-
tom control. Second, when examining studies that as-
sessed the efficacy of combination treatments, studies
have overwhelmingly shown that combining two effec-
tive antimanic agents from different classes results in a
faster speed of onset of efficacy and greater symptom re-
duction as well as greater response and remission rates
compared with monotherapy. This has been shown for
aripiprazole, haloperidol, olanzapine, quetiapine and
risperidone when added on to lithium or valproic acid
compared to lithium or valproic acid monotherapy ®°. In
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short term trials, no separation from placebo was seen
with the addition of ziprasidone ® or of gabapentin '° to
lithium or valproate.

Efficacy for bipolar depression

While antidepressants have long been used in clinical
practice for the treatment of bipolar depression, rand-
omized controlled evidence for their safety and efficacy
is slim.

Concerns have been raised about the potential of anti-
depressants for increasing the risk of mixed mania pres-
entations, manic switches, rapid cycling and “rough-
ening” of the illness course ''. Moreover, studies also
do not support significant advantages when adding an
antidepressant to ongoing mood stabilizer treatment re-
garding the time to or rate of response, remission and
durable remission 1213,

A recent meta-analysis of 19 placebo controlled trials in-
vestigated the effectiveness of treatments of bipolar de-
pression '*. Medications included several second-gener-
ation antipsychotics, lithium, antiepileptics, phenelzine
and paroxetine. Most studies were identified for quetiap-
ine (5 trials) and lamotrigine (6 trials). Only selected
agents showed superior efficacy for bipolar depression
compared to placebo.

The greatest reductions in Montgommery-Asberg Depres-
sion Rating Scale (MADRS) total scores vs. placebo were
reported for the olanzapine-fluoxetine combination (1 tri-
al: -6.6; 95% Cl, -9.59 to -3.61; p = 0.000) and quetiap-
ine monotherapy (5 trials: for 300 mg/d, -4.8; 95% ClI,
-6.18 to -3.49; p = 0.000; for 600 mg/d, -4.8; 95% Cl,
-6.22 to -3.28; p = 0.000), with quetiapine monotherapy
also showing the highest reduction in HAM-D scores (4
trials: -4.0; 95% Cl, -5.0 to -2.9; p = 0.000).

Moreover, compared to placebo, quetiapine, olanzap-
ine-fluoxetine, olanzapine, lamotrigine, valproate and
imipramine showed significantly greater rates of re-
sponse, and quetiapine, olanzapine-fluoxetine, olanzap-
ine showed greater rates of remission ™. In 2 fixed dose
trials comparing ziprasidone with placebo in bipolar
depressed patients, which had not been included in the
aforementioned meta-analysis, ziprasidone also failed to
separate from placebo '°.

However, when interpreting these results, it is impor-
tant to consider differences in the methodology across
the studies as well as the differential impact of medica-
tions on specific symptom domains. The latter point is
relevant, as efficacy is measured by assessing change in a
total score of a rating scale that pools together a diverse
range of symptoms.

For example, in a trial comparing olanzapine, olanzap-
ine-fluoxetine and placebo in patients with bipolar de-
pression, both active treatments separated significantly
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from placebo on the MADRS total score as early as
week one, with numerical superiority of the olanzap-
ine-fluoxetine combination '*. However, when examin-
ing the effect on individual MADRS items, olanzapine
monotherapy separated only from placebo regarding the
reversal of neurovegetative signs, showing significant
improvement of decreased sleep and appetite, as well
as of psychomotor restlessness. By contrast, olanzapine-
fluoxetine combination also separated in terms of core
depressive symptoms, including reported and apparent
sadness, inability to feel, and pessimistic thoughts. This
raises the possibility that agents not possessing relevant
sedating properties, such as lamotrigine and ziprasi-
done, might have a disadvantage when assessing total
scores only 7.

Maintenance treatment and relapse prevention

The maintenance phase in any chronic disorder is argu-
ably the most important and extensive treatment period.
Of note, different from schizophrenia where structural
brain abnormalities are apparent at the time of the first
episode, brain structural deficits seem to emerge after
successive manic episodes'®, even though a substantial
number of patients had syndromal depressive episodes
preceding the first episode of mania. Moreover, a great-
er number of total mood episodes predicted the likeli-
hood of and shorter time to relapse, with more consist-
ent and stronger effects regarding relapse to a mania
episode than to a depressive episode . Interestingly,
the same moderating effect of prior mood episodes was
not observed in a meta-analysis of psychological treat-
ments specifically designed for preventing or delaying
relapses in bipolar disorders 2°. Nevertheless, taken to-
gether, these data underscore the importance of pre-
venting relapses that are more likely when patients still
have residual symptomatology 2!, highlighting the need
to optimize treatments with the clear aim of achieving
euthymia.

A number of longer-term studies have established the
utility of all studied atypical antipsychotics, including
aripiprazole, olanzapine, quetiapine, and ziprasidone for
relapse prevention, either in monotherapy 222* or in com-
bination with lithium or valproic acid >2°. Among con-
ventional mood stabilizers, lithium and lamotrigine also
established maintenance treatment 3° 3'. Moreover, the
recent 2-year effectiveness trial by the BALANCE group
that compared lithium and valproate monotherapy with
a combination of lithium and valproate in bipolar disor-
der patients who had tolerated 8 weeks of lead in treat-
ment with lithium plus valproate indicated that both the
combination treatment and lithium monotherapy were
superior to valproate monotherapy in preventing the next
mood episode *2.
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Despite these encouraging data, most treatments do not
prevent a manic and depressive episode equally well.
Although results are influenced by the mood polarity of
the last episode, which is a strong predictor of the sub-
sequent mood polarity, currently only quetiapine seems
to be equally potent in preventing a next manic or de-
pressive episode **. Most agents prevent manic episodes
better, with the exception of lamotrigine, which more po-
tently prevents depressive episodes *.

Tolerability

Tolerability profiles have an impact on the acceptability
of treatments, subjective well-being, physical health out-
comes and adherence. Relevant adverse effects of med-
ications used for bipolar disorder, Black Box warnings
and monitoring suggestions are listed in Table I.
Although side effects remain a concern with all mood sta-
bilizers and antipsychotics, the focus has shifted in recent
years from gastrointestinal and neuromotor side effects
to cardiovascular and metabolic risk factors, including
weight gain, obesity, dyslipidemia, insulin resistance, di-
abetes and coronary artery disease 343435, At least during
antipsychotic monotherapy and in patients who received
prior antipsychotic treatment, olanzapine and clozapine
have been associated with the largest weight gain, ris-
peridone and quetiapine appear to be associated with
intermediate weight gain, and aripiprazole and ziprasi-
done have the least weight gain potential 3¢ 37. Although
risperidone and quetiapine seem to have a similar weight
gain potential, quetiapine appears to be associated with
a greater liability to cause metabolic abnormalities, es-
pecially regarding lipid metabolism2°%”. Moreover, there
is some suggestion that first episode and antipsychotic-
naive patients are at highest risk for antipsychotic-induced
weight gain and metabolic side effects and that none of
the antipsychotics is entirely weight neutral %.

Clinically relevant endocrine side effects include lith-
ium-related hypothyroidism *° and valproate-related
polycystic ovary-like symptoms in females of childbear-
ing age*°. Prolactin elevation varies considerably across
antipsychotics, with risperidone and paliperidone caus-
ing even greater increases than haloperidol, ziprasidone
and olanzapine having a low intermediate risk, and
quetiapine and clozapine causing no appreciable in-
crease in prolactin*'. Aripiprazole, due to its partial D2
agonism, generally causes some decrease in prolactin.
Although sexual dysfunction does not directly follow
prolactin changes or endpoint values, the general li-
ability of antipsychotics to cause sexual functioning ab-
normalities is associated with the potential to increase
prolactin levels*'.

While extrapyramidal symptoms (EPS) #* and tardive dys-
kinesia 3> are generally of less concern with second-gen-
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TABLE I.

disturbo bipolare.

Side Effects, Black Box Warnings, and Monitoring Recommendations of Medications with FDA Indication for Bipolar Disorder.
Effetti collaterali, avvertenze e raccomandazioni sul monitoraggio con indicazione della Food and Drug Administration per il

Medication

Mood stabilizers

Common Adverse Effects

Black Box Warnings

Monitoring Recommendations

Carbamazepine

Dizziness, drowsiness, un-
steadiness, nausea, and vomit-
ing, lowering of its own blood
level and of other hepatically
metabolized medication levels

Serious and potentially fatal
dermatologic reactions, includ-
ing toxic epidermal necrolysis
and  Stevens-Johnson  syn-
drome; aplastic anaemia and
agranulocytosis

Signs and symptoms of hepatic, he-
matologic, or dermatologic side ef-
fects; CBCs, platelet measurements,
during the first 2 months, liver
function tests every 2 weeks; there-
after, blood counts and liver func-
tion tests at least every 3 months,
with more frequent monitoring in
patients with signs of hematologic
or hepatic abnormalities

Divalproex/valproic acid

Gastrointestinal symptoms
(nausea, vomiting, heartburn);
less frequently, dermatologic
effects (rash, alopecia) and
neurologic effects (drowsiness,
irritability, ataxia), low platelet
count, hair loss

Hepatotoxicity, teratogenicity,
pancreatitis

PCOS may develop with VPA
treatment, for stable patients tak-
ing VPA, hematologic and hepatic
function at least every 6 months;
patients who are unable to reliably
report signs and symptoms of VPA
toxicity should be monitored more
frequently

symptoms other than akathisia,
weight gain

patients with dementia-related
psychosis who are treated with
antipsychotic drugs

Lamotrigine Dizziness, ataxia, somnolen- | Life-threatening serious rashes, | Instruction to patient and family
ce, headache, double-vision, | including Stevens-Johnson | to report each rash and routine in-
blurred vision, nausea, rash syndrome, toxic epidermal | quiry about this

necrolysis, and/or rash-related
death; additional factors that
may increase risk of rash may
include: coadministration with
valproate and exceeding rec-
ommended initial dose or dose
escalation of lamotrigine

Lithium Fine hand tremor, mild thirst, | Lithium toxicity Before starting lithium, general
polyuria, nausea; early signs of medical history, physical exam,
lithium intoxication include di- BUN, creatinine level, pregnancy
arrhea, vomiting, drowsiness, test, thyroid function. For patients >
muscular weakness, dysarthria age 40, ECG with rhythm strip, CBC,
and lack of coordination monitor for neurologic toxicity

Antipsychotics

Aripiprazole Nausea, vomiting, light-head- | Increased mortality in elderly | Weight, BMI, and healthy lifestyle
edness, somnolence, constipa- | patients with dementia-related | routinely; fasting glucose and lip-
tion, postural dizziness, rest- | psychosis who are treated with | ids and blood pressure at baseline,
lessness, akathisia antipsychotic drugs; increased | 3 months, 12 months and annual-

risk of suicidal thinking and | ly; EPS and abnormal involuntary
behavior in children, adoles- | movements at baseline, during ti-
cents, and young adults taking | tration and 3-monthly thereafter
antidepressants for MDD and
other psychiatric disorders

Asenapine Somnolence, dizziness, EPS | Increased mortality in elderly | As for aripiprazole
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Table | — continued.

Medication

Common Adverse Effects

Mood stabilizers

Black Box Warnings

Monitoring Recommendations

Chlorpromazine

Drowsiness, postural hypoten-
sion, EPS

Increased mortality in elderly
patients with dementia-related
psychosis who are treated with
antipsychotic drugs

As for aripiprazole plus frequent
CBC during first few months of treat-
ment for patients with pre-existing
low WBC count or a history of drug-
induced leukopenia/neutropenia

Olanzapine

Dry mouth, edema, postural
hypotension, weight gain, el-
evated plasma glucose and
triglycerides

Increased mortality in elderly
patients with dementia-related
psychosis who are treated with
antipsychotic drugs

As for aripiprazole

Olanzapine-fluoxetine
combination

Disturbance in attention, dry
mouth, fatigue, hypersomnia,
increased appetite, peripheral
edema, sedation, somnolence,
tremor, blurred vision, weight
gain

Increased mortality in elderly
patients with dementia-related
psychosis who are treated with
antipsychotic drugs; increased
risk of suicidal thinking and
behavior in children, adoles-
cents, and young adults taking
antidepressants for MDD and
other psychiatric disorders

As for aripiprazole

Quetiapine

Dry mouth, sedation, dizzi-
ness, somnolence, postural hy-
potension, weight gain

Increased mortality in elderly
patients with dementia-related
psychosis who are treated with
antipsychotic drugs; increased
risk of suicidal thinking and
behavior in children, adoles-
cents, and young adults taking
antidepressants for MDD and
other psychiatric disorders

As for aripiprazole plus initial lens
examination (for cataracts, based
on animal data only) when start-
ing treatment and every 6 months
thereafter

Risperidone

EPS at high doses, weight gain,
tachycardia, hyperprolactine-
mia, headache, dizziness, ab-
dominal pain

Increased mortality in elderly
patients with dementia-related
psychosis who are treated with
antipsychotic drugs

As for aripiprazole

Ziprasidone

Somnolence, EPS including
akathisia, dizziness, abnormal
vision, asthenia, vomiting

Increased mortality in elderly
patients with dementia-related
psychosis who are treated with
antipsychotic drugs

As for aripiprazole plus baseline
serum potassium and magnesium
measurements for patients being
considered for ziprasidone treat-
ment who are at risk for significant
electrolyte disturbances; patients
with low serum potassium and/or
magnesium should be repeated
prior to treatment to avoid ECG/
cardiac conduction abnormalities

syndrome.

BUN: blood urea nitrogen; ECG: electrocardiogram; EPS: extrapyramidal symptoms; MDD: major depressive disorder; PCOS: polycystic ovary

eration antipsychotics than with older agents, there has
been a suggestion that mood disorder patients might be
at increased risk for neuromotor adverse effects. There-
fore, clinicians should assess motor function at baseline
and monitor motor side effects during antipsychotic dose
titration and at 3-month intervals after reaching the target

dose. The same is true for akathisia that is more likely
with aripiprazole than with other second-generation an-
tipsychotics, but still much less likely than with typical
antipsychotics #. Moreover, most akathisia events with
aripiprazole occurred early, were short lived and did not
lead to treatment discontinuation *3.
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Practical psychopharmacology

At least some degree of clinical effects can be predicted
from the pharmacodynamic receptor binding profile of
antipsychotics. Pharmacokinetic differences in antipsy-
chotic half lives also impact on clinical effects. Figure 1
summarizes the relative binding affinities of selected an-
tipsychotics for some of the clinically most relevant known
neurotransmitter receptors®. The numerical values denote
the concentration of a medication required to occupy
50% of a given receptor type (i.e., lower number equals
stronger binding). In Figure 1, all binding profile values
are set relative to the concentration required to occupy
50% of dopamine D2 receptors, which was set as the val-
ue 1. This visual display helps to identify, which receptors
are blocked more potently than dopamine (i.e., receptor
blockade will have clinically relevant effects) and which
receptors are blocked less potently than dopamine less
potently than dopamine (i.e., blockade will be less pro-
nounced or have little to no clinically relevant effects). As
seen in Figure 1, the individual antipsychotics differ sub-
stantially regarding the binding to non-dopaminergic re-
ceptors relative to the binding that is thought to be closely

related to antimanic, anti-aggressive and antipsychotic ef-
ficacy (i.e., approximately 60%-80% D2 binding)®.

The differences in the relative binding potential achieve
particular relevance when considering switching strategies.
Antipsychotic switching is relatively common and may be
considered in non-refractory patients who only responded
partially or not at all to the current treatment (i.e., resid-
ual symptoms that cause distress or impair functioning),
or when side effects are sufficiently severe or impairing.
However, switching can also be associated with destabili-
zation, which may be related to withdrawal or rebound ef-
fects®. These rebound effects can make it difficult to inter-
pret the efficacy of the new agent since insufficient efficacy
can be due to either discontinuation-related exacerbations
or continuation/exacerbation of illness related symptoms.
Moreover, switching outcomes are further complicated if
the new antipsychotics is dosed insufficiently, so that the
net dopamine blockade is insufficient.

To avoid rebound symptoms, it is important to utilize
switching practices that take into account differences in
pharmacodynamic profiles (Fig. 1). For example, a slower,
overlapping switch should be considered to avoid rebound
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FIGURE 1.

Approximate Relative Receptor Binding Affinities of Selected Antipsychotics (based on Correll, 2010 % PI for Asenapine and
Lurasidone and Brian Roth NIH Psychoactive Drug Screening Program (http:/pdsp.med.unc.edu)). Affinita di legame recettoriale
relative approssimative di antipsicotici selezionati (basato su Correll, 2010°; Pl for Asenapine and Lurasidone and Brian Roth NIH

Psychoactive Drug Screening Program (http://pdsp.med.unc.edu)).
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side effect phenomena (e.g., rebound anxiety, insomnia,
or agitation) from histaminergic or cholinergic blockade
(Table II) 5. Similarly a slow, overlapping plateau switch
might be necessary when switching from a high(er)-affinity
dopamine receptor antagonist to quetiapine or clozapine,
which have less affinity for the receptor, or to a partial
agonist, such as aripiprazole, in order to avoid dopamine
rebound phenomena that can result from insufficient D2
blockade during the switch. Dopamine rebound can man-
ifest as transient intra-switch restlessness or worsening of
psychosis, mania, or agitation, and should be monitored
and possibly be treated by increasing the dose of the post-
switch antipsychotic or by adding sedating medications
until the switch has been completed?®.

In addition to pharmacodynamic rebound and withdraw-

al symptoms, differences in the half-life of the pre- and
post-switch antipsychotic or in the absorption can result
in pharmacokinetic rebound phenomena. The risk for re-
bound phenomena is particularly high when the switch
is abrupt and when switching from a shorter half life an-
tipsychotic to one with a longer half life.

To minimize the risk of rebound phenomena or when a quick
switch is intended or desirable, one can either employ a pla-
teau cross-titration (Fig. 2) or use targeted dose adjustment
and/or (time limited) comedications strategies (Table II)°.

Discussion

The treatment of bipolar disorder is arguably one of the
most complex tasks in the management of mentally ill

TABLE II.

Potential Rebound Effects Due to Withdrawal from Specific Receptors After Compensatory Upregulation and Switch to an Agent
with Substantially Lower Blockade at these Receptors. Potenziali effetti di rebound dovuti a sospensione dopo up-regulation
recettoriale compensatoria e passaggio ad un farmaco con minore affinita per questi recettori.

Receptor Blockade Rebound/Withdrawal

D, Antipsychotic, antimanic, antiaggressive, EPS/aka- | Psychosis, mania, agitation, akathisia, withdrawal dyski-
thisia, tardive dyskinesia, increased prolactin nesia

H, Anxiolytic, sedation, weight gain, anti-EPS/aka- | Anxiety, agitation, insomnia, EPS/akathisia
thisia

M, (central) Memory, cognition, dry mouth, anti-EPS/akathisia | Agitation, confusion, psychosis, anxiety, insomnia, sialor-

rhea, EPS/akathisia

M, , (peripheral) | Blurry vision, constipation, urinary retention, tachy- | Diarrhea, diaphoresis, nausea, vomiting, bradycardia,
cardia, hypertension hypotension, syncope

5-HT,, Anti-EPS/akathisia, ?antipsychotic EPS/akathisia, ¢psychosis

A. Abrupt Switch

Dose/
Level

Dose/
Level

) %]

* L

B. Cross-Titration

C. Plateau Cross-Titration*

Dosel

Level tyo X 4-5

Days

start with partial D, agonist with lower starting dose recommended.

Green closed line: initial antipsychotic dose; Red closed line: new antipsychotic dose; dotted line: antipsychotic plasma concentration; *Stepwise

Days

L

Days

FIGURE 2.

Different Switch Techniques Among Antipsychotics (adapted from Correll, 2006) **. Varie tecniche di passaggio da un farmaco

all’altro tra antipsicotici (adattato da Correll, 2006) *.
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TABLE III.

Targeted Adjuvant Treatment Options Aimed at Minimizing Pharmacodynamic and Pharmacokinetic Rebound and Withdrawal
Effects During Antipsychotic Switching. Opzioni di trattamento aggiuntivo mirato avente lo scopo di minimizzare gli effetti
farmacodinamici e farmacocinetici di rimbalzo e di astinenza durante il passaggio da un antipsicotico ad un altro.

Akathisia

Side effect Corrective approach or (transient) adjuvant medications

Lower dose or partial agonist, slow down switch
Add benzodiazepine, antihistamine, beta-blocker, gabapentin

Mania, psychosis

Slow/reverse down titration of prior antipsychotic, increase new antipsychotic; add benzodiazepine, valproate

notic, antihistamine

Agitation Less likely with lower starting dose, slow switch, increase new antipsychotic; add benzodiazepines, valproate
Anxiety Use lower starting dose, slow switch, restrict excessive caffeine use

Add benzodiazepine, antihistamine, gabapentin
Insomnia Less likely with lower starting dose, slow switch, restrict excessive caffeine use, add benzodiazepine, hyp-

Nausea/vomiting

Less likely with lower starting dose, slow switch
Consider dosing twice daily, give with fatty food (to slow absorption)
Add antihistamines or anti-emetics if needed

patients. It consists of treatment considerations regarding
the management of acute mania and its opposite pole,
acute depression, as well of maintenance treatment and
relapse prevention into either manic or depressive epi-
sodes. In addition, the treatment is complicated by the
fact that depression and mania can coincide in the form
of mixed mania, that patients might have psychotic symp-
toms or a rapid cycling subtype bipolar disorder and that
suicidality and completed suicide are unfortunately not
infrequent.

Lithium and antiepileptic medications have been the main-
stay of treatment of bipolar disorder. Over the last decade,
however, trials in bipolar disorder have confirmed that
atypical antipsychotic monotherapy is superior to placebo
and, at least, as effective as conventional mood stabilizers
in the treatment of acute mania ®°4> ¢, More Effective treat-
ments exist for the manic phase and psychotic symptoms, as
well as for the prevention of manic or mixed relapse, while
the treatment armamentarium is more limited regarding the
treatment of acute bipolar depression and of the prevention
of recurring bipolar depression 33

Moreover, most studied antipsychotics are efficacious
for acute mania 8° and for relapse prevention 2 when
added to lithium or valproate for patients showing no or a
partial response to lithium or valproate alone. However,
conventional 2-arm study designs could benefit from a
third antipsychotic monotherapy arm, and antipsychotic
monotherapy should also be tested against a combination
of lithium and valproate. Moreover, except for quetiapine
and lamotrigine all other agents are less effective for the
prevention of bipolar depression 3.

Furthermore, differences in adverse event profiles
among available treatment options for bipolar disorder
affect treatment effectiveness, a measure that incorpo-
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rates the risk-benefit balance, tolerability, acceptability
and patient satisfaction, adherence and quality of life.
Among the adverse effects with greatest importance for
longevity are adverse cardiovascular effects 3. While
causal pathways for these adverse outcomes are com-
plex, and strategies to improve health and wellness are
needed, multiple lines of evidence suggest that behav-
joral, environmental, and treatment variables together
significantly contribute to poor health outcomes in bi-
polar disorder 3. Because mental health and physical
health are intricately related, both must be addressed to
achieve full recovery.

Based on these considerations, recent treatment guide-
lines have subdivided level A evidence treatments (i.e.,
evidence based superiority against placebo and/or non-
inferiority against a standard treatment) into first line and
second line agents. Given roughly similar efficacy signals
of effective treatment options, these recommendations
are based on risk-benefit considerations +’.

Switching of treatments due to (partial) inefficacy is not
uncommon. Moreover, switching from a higher metabol-
ic risk antipsychotic to one with lower metabolic risk can
substantially improve metabolic health. In order to main-
tain or achieve sustained mental health during an antip-
sychotic switch, pharmacodynamic and pharmacokinet-
ic properties of the previous and the new antipsychotic
need to be considered to avoid relevant withdrawal and
rebound phenomena during switching. Finally, to main-
tain or improve physical health, regular cardiometabolic
monitoring needs to be conducted and strategies should
focus on early education and prevention through simple
lifestyle guidance and the use of lower-risk treatments as
first line strategies whenever possible.
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Conclusions

The treatment of bipolar disorder is arguably one of the
most complex tasks in the management of mentally ill
patients. Various effective treatment options exist for the
manic phase and psychotic symptoms, as well as for the
prevention of manic or mixed relapse, while the treat-
ment armamentarium is more limited regarding the treat-
ment of acute bipolar depression and of the prevention of
recurring bipolar depression.

Recent data atypical antipsychotic treatment trials in bi-
polar disorder have confirmed that atypical antipsychotic
monotherapy is superior to placebo regarding an acute
manic and mixed episodes. Moreover, agents that are ef-
fective antimanic agents, as well as lamotrigine prevent
recurrence of mood episodes, while the treatment and
prevention of bipolar depression remains an area of need.
Furthermore, combining antipsychotics with conventional
mood stabilizer treatment is superior to mood stabilizer
monotherapy. These data provide the basis for a para-
digm shift, in that antipsychotics are not merely adjunctive
treatments during an acute psychotic mania episode, but
atypical antipsychotics have become an integral part of
routine treatment for the acute and maintenance treatment
of bipolar disorder. However, the availability of a number
of effective agents, increase the importance of choosing
and combining agents with the most beneficial risk:benefit
ratio and greatest individualized patient acceptability. Re-
sidual symptoms, comorbidities, side effects, and nonad-
herence can interfere with treatment success. Therefore,
measurement-based monitoring of beneficial and adverse
effects and an increased focus on targeting both psychi-
atric and physical health via multimodal individualized
treatment has the greatest chance of maximizing treatment
outcomes in patients with bipolar disorder.
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