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Asenapine;

Antipsychotic; Development: Asenapine, recently marketed in United Sates and ready to be so in
Mania; Europe, is a multimodal action second-generation antipsychotic, with high affinity for
Bipolar disorder multiple dopaminergic (D,, D,y D,), serotonergic (5HT,,, 5HT,,, 5HT,., SHT, y SHT.) and

adrenergic (a,,, 0, O, Y 0, receptors. Asenapine has to be administered sublingually.
After going through succesfully the preliminary phases of development, several clinical
trials have been completed in two main indications: schizophrenia and mania. This
article summarizes the available evidence on its safety and efficacy in acute mania and
provides some prospect on its clinical immediate and future applications.

Conclusions: Asenapine is effective and generally well tolerated in the treatment
of moderate-to-severe acute mania associated to bipolar | disorder. The sublingual
administration may be a challenge (coadministration with food or other drugs needs
to be avoided) but also an opportunity (improved treatment adherence). Due to its
multimodal receptor profile, it may cause several side-effects, but most of those
are relatively mild, with none being particularly outstanding. In Europe, asenapine is
indicated for the treatment of acute mania only, but several trials are being conducted
in schizophrenia and bipolar depression.

© 2010 SEP and SEPB. Published by Hsevier Espana, SL. All rights reserved.

PALABRAS CLAVE Asenapina: un nuevo enfoque para el tratamiento de la mania

Asenapina;

Antipsicético; Resumen

Mania; . Desarrollo: La asenapina, recientemente comercializada en Estados Unidos y presta a
Trastorno bipolar serlo en Europa, es un antipsicético de segunda generacion con accién multimodal, deri-

vada de su afinidad por mltiples receptores dopaminérgicos (D,, D,y D,), serotonérgicos
(5HT,,, 5HT,,, 5HT,, 5HT, y 5HT.) y adrenérgicos (aa,,, 0,, O, Y ). Su administra-
cion se realiza por via sublingual. Tras culminar las fases iniciales de desarrollo, se han
conducido diversos ensayos clinicos en dos indicaciones principalmente: esquizofrenia 'y
mania. Este articulo sintetiza la evidencia cientifica de su eficacia y seguridad en mania

aguda y adelanta algunas de sus posibilidades clinicas inmediatas y futuras.
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Conclusiones: La asenapina es eficaz y generalmente bien tolerada en el tratamiento de
la mania aguda moderada o grave asociada al trastorno bipolar tipo I. Su administracién
sublingual plantea el reto de evitar su coadministracién con comida u otros farmacos,
pero puede suponer una ventaja para la adherencia terapéutica. Por su perfil multimo-
dal, puede asociarse a diversos efectos adversos, pero destaca por la baja intensidad de
todos ellos, sin ninguno que sobresalga por encima de los demas. En Europa esta indicada
solamente para la mania aguda, pero se estan realizando también numerosos ensayos en
esquizofrenia y en depresion bipolar.

© 2010 SEP y SEPB. Publicado por Hsevier Espafia, SL. Todos los derechos reservados.

Introduction
Background on development of the molecule

Asenapine, a second-generation, atypical antipsychotic,
was approved by the United Sates Food and Drug
Administration (FDA) in August of 2009 for acute treatment
of schizophrenia and the pure or mixed mania of bipolar
disorder type I.2 On 24 June 2010, the Committee
for Medicinal Products for Human Use (CHMP) issued a
favourable opinion for its authorization in Europe under the
indication, “treatment of moderate to severe episodes of
acute mania associated with bipolar disorder type | (EMA/
CHMP/ 397789/ 2010).” This indication is based primarily
on 3 positive clinical trials that support its efficacy and
safety for thisindication.®

The development of sublingual asenapine in humans
began in 1996 for treatment of schizophrenia, and it was
not until 2004 that it was studied for acute mania in bipolar
disorder.*5

Followingitsfirst preclinical study in 1990,50ORG 5222 (the
original name of the asenapine molecule) was researched
initially in Europe and Japan using an oral and intravenous
formulation; however, due to the low oral bioavailability
and the high first-pass hepatogastrointestinal metabolism
associated with the oral formulation, development shifted
to the sublingual formulation.”

Method

The bibliography and primary clinical trial sources from
August of 2009 to the present were reviewed, searching
on the term “asenapine” or “ORG 5222” at the following
websites: http://www.pubmed.gov; http://www.fda.gov;
and www.clinicaltrials.gov. Our systematic review focused
on obtaining data from clinical trials conducted for the
purpose of registering the molecule. Using the data
obtained, we have attempted to create a composite of
the pharmacokinetic and pharmacodynamic characteristics
of asenapine, as well as its efficacy and safety and its
practical application in the treatment of acute mania.

Pharmacodynamics

Asenapine is an innovative pharmacological agent in the
clinical advancement of treatment for mania. Figure 1 shows

Figure 1  Chemical structure of asenapine.

asenapine’s chemical structure. This new antipsychotic
shows a high affinity for various receptors, including 5HT,,,
5HT,,, 5HT,, 5HT,, and 5HT, serotonergic antagonism;
O, O O, and o, adrenergic antagonism; and D, and D,
dopaminergic antagonism. A graphic representation of its
pharmacodynamic profile is shown in figure 2. Just as in
the case of the atypical antipsychotics, asenapine exhibits
an affinity for D, receptors, with a striking serotonergic
affinity in the 5HT,,/D, ratio. Although it is similar to
clozapine in its high affinity for a variety of different
receptors, it has no appreciable affinity for muscarinic
receptors, the highest proportion being in the affinity ratio
between the D, and the M, M,, M,, and M, receptors.®

The multi-potential nature of this new, atypical
antipsychotic has given rise to certain expectations based
on both its efficacy and its tolerability. Asenapine’s higher
affinity for 5HT,, receptorsin comparison to D, receptorsis
what givesit its“ atypicalness’—the mechanism responsible
for the atypical antipsychotics higher selectivity, which
means a lower potential for EPS®'" Antagonism of the
5HT,, receptors results in increased dopamine activity
in the brain’s prefrontal cortex, which has also been
indicated as a possible mechanism for the improved
cognition.” The results of preclinical studies reflect an
increase dependent on the dose of cortical dopamine'?
and on the hippocampus,’ as well as an increase in
norepinephrine and acetylcholine’ comparable to the
effects previously described for clozapine and quetiapine.
These effects could also be associated with a certain
antidepressant action. ' The evidence emerging suggests
that the 5HT, receptor antagonism may offer benefits
for cognition' and that the 5HT, antagonism may confer
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Figure 2

benefits for the control of anxiety and mood as well as for
cognition,'” though more exhaustive confirmation studies
are required.® It has also been suggested that asenapine’s
a-adrenergic receptor antagonism improves the negative
and cognitive symptoms via o, receptor antagonism,
while improvement in the positive symptoms is via the
a, receptors.'® Data from preclinical studies also suggests
that D, receptor antagonism may help to improve negative
and cognitive symptoms'; again, however, the clinical
evidence on these variables with asenapine requires
more studies. In fact, in animal models, at doses higher
than those required for antipsychotic activity, asenapine
reduced cognitive performance due to disturbances in
motor function.® However, this effect has also been
observed with olanzapine and risperidone. On the contrary,
in preclinical studies with monkeys, asenapine produced
a substantial improvement in executive functions that
was maintained following a long-term dosing period.?!
Other studiesin rats have shown that long-term asenapine
therapy, regardless of the dose, has ionotropic glutamate-
type effects on the brain.?

Asenapine’s scant binding affinity due to M, antagonism
reduces the potential for the anticholinergic side effects

Pharmacodynamic profile for asenapine.

and metabolic syndrome associated with olanzapine and
clozapine.?® Another of asenapine’s effects, shared with
the rest of the atypical antipsychotics, is that it induces
the increase of dopamine in the nucleus accumbens,
in comparison with the central region. Asenapine’s
pharmacological profile could translate to specific clinical
benefitsin the treatment of mania and in other indications,
but pragmatic studies must still be conducted to confirm
it—studies that continue those conducted to date and have
a more exploratory and regulatory profile.

Pharmacokinetics

Asenapine has been studied in humans in the sublingual
formulation and shows an ideal bioavailability of 35%
provided that during its absorption there is no interaction
with liquids or foods, mainly fats, over a variable period of
time (from 10 minutesto 4 hours) after it is administered.
Asenapine shows a non-linear type of pharmacokinetics
in relation to the dose. Administering the recommended
range of 5-10 mg in two doses daily, exposure to the drug
increases 1.7 times in the event the dose is doubled.2*2
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Its half-life fluctuates between 13.4 and 39.2 hours.?*
Basically, asenapine undergoes hepatic metabolism via
cytochromes CYP1A2, primarily, and CYP3A4 and CYP2D6 to
a lesser degree, although this last one may take on clinical
significance if asenapine is combined with other CYP2D6-
dependent atypical antipsychotics—mainly chlorpromazine,
olanzapine, clozapine, perphenazine, quetiapine,
risperidone, sertindole, and thioridazine. No significant
correlations were found between creatinine clearance
and asenapine exposure in renal insufficiency. Then again,
even though mild to moderate hepatic insufficiency did not
affect asenapine exposure, severe hepatic insufficiency
caused a 7-fold increase in exposure. Tobacco use has not
been associated with changes in asenapine exposure.?

Efficacy of asenapine with acute mania in clinical
trials

in figure 3there isa summary of the studies with sublingual
asenapine in acute or mixed mania, short- and long-term,
and the study designs. Described below is the efficacy
and safety data published to date that has prompted
the authorization of asenapine in the United Sates and

Europe. There are basically 3 trials—=2 as monotherapy
and 1 as therapy added to lithium or valproate—with their
respective extension phases.?%

Short-term efficacy as monotherapy

Atotal of 2 Phase Ill, randomised, three-branch, placebo-
controlled, and active-control studies have been conducted
with asenapine in acute phase, in a total of 977 bipolar
type | patients with acute mania or mixed episodes (Ares
7501004 and Ares 7501005) over a period of 3 weeks. These
were identically designed and placebo-controlled, with
olanzapine as flexible-dose monotherapy.

A5-10 mg dose of sublingual asenapine was administered,
in two doses daily, in type | bipolar patients with acute
manic or mixed episodes;

approximately 30% of the participants had a mixed
episode and 70%had a pure mania episode. The individualsin
both studies were randomly assigned to receive asenapine,
olanzapine, or a placebo in a randomised treatment (2 :
2:1). Theinitial dose of asenapine was 10 mg, and the dose
of olanzapine was 15 mg/ day. After the first day, the dose
was flexible, based on efficacy, safety, and tolerability,
within a range of 5-10 mg in two doses daily for asenapine

.

Bipolar Disorder: Clinical Trials with Asenapine

Monotherapy
ARES-3A Asenapine 10 mg, Day 1; 3 Weeks 12 Weeks 52 Weeks
10 or 5 mg BID thereafter
I I I
I I I
Placebo | I I
Olanzapine o E IE :
15 ma, Day 1; E ARES-9 I ARES-40 :
Ny | |
| |
ARES-3B Asenapine 10 mg, Day 1; ’ .o°°\-|' : :
15255 M0 BID thersaftey | Double Blind | Double Blind |
| I I
Placebo o | | I
Asenapine 15 mg, Day 1; | I |
-20 mg QD thereafter I I l
Combined Therapy
APOLLO-12 12 Weeks 52 Weeks
A: ine 10 , Day 1;
10 or 5 mg BID thereaftor | APOLLO-40 :
| I
| |
Placebo | I
. I
!r Double Blind |

I —

Figure 3 Cinical trials with sublingual asenapine in acute or mixed mania.
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and 5-20 mg/day for olanzapine. Generally speaking,
patients remained on their initial dose of asenapine, and
less than 10%o0f subjects required the dose to be reduced.
All participants had to be hospitalised for at least the first
7 days and then continued on an outpatient basis.

Benzodiazepines (lorazepam up to 4 mg/day) were
permitted as concomitant medication in case of agitation
from the day of screening until day 7 of the study, always
with at least a 4-hour margin for any efficacy assessment,
aspirin or non-steroidal anti-inflammatories for pain, and
antiparkinsonian medication for extrapyramidal symptoms.
In the event of insomnia, hypnotics were permitted
(zolpidem 10 mg/ day, zaleplon 20 mg/ day, or temazepam
up to 30 mg/ day), up to a maximum of 3 nights per week.
The primary variable for efficacy was the drop in score
on the Young scale (Young Mania Rating Scale [YMRS)
compared to the baseline. The results of these first 2
studies are summarized below.

Ares 7501004 Study (registration number NCT00159744)
The average age of the participating patients was
approximately 40 years, and the mean baseline score on
the YMRS had a range of 28-30. The rates of abandonment
were 33%for asenapine, 20%for olanzapine, and 42%for
placebo. From the start of the study until day 21, the
improvement in total score on the YMRS was statistically
significant for both asenapine (P<.007) and olanzapine
(P<.0001) in comparison with the placebo. At the end of the
study, the mean change in YMRS score was 11.5+0.8 points
for asenapine, 14.6+0.8 for olanzapine, and 7.8%1.1 for the
placebo branch. The statistically significant improvement
with asenapine and olanzapine, compared to placebo, was
observed from day 2 onward. As secondary study variables,
the percentage of responders, as determined by the YMRS
(50%reduction compared to the baseline value), and the
percentage in remission (total score of 12 or less) was higher
for asenapine (42.6%and 35.5% respectively) than for the
placebo branch (34% and 30.9% respectively), although
it did not reach statistical significance. The number
necessary to treat (NNT) so that one of the patients would
benefit from the efficacy of asenapine versus placebo was
12, while the NNT for olanzapine versus placebo was 5.

Ares 7501005 Study (registration number NCT00159796)
This study also supports the efficacy of asenapine. The
average age of the patients was approximately 40 years,
and the mean baseline score on the YMRS varied from 28
to 29. The rates of abandonment were 37%for asenapine,
20%for olanzapine, and 38%for the placebo branch. From
day 2 until day 21 of the study, the improvement in total
score on the YMRS was statistically significant for both
asenapine and olanzapine in comparison with the placebo
branch. At the end of the study, the mean change in the
YMRS baseline score was 10.810.8 for asenapine, 12.6+0.8
for olanzapine, and 5.5+1.1 for placebo. The statistically
significant improvement in the YMRS with asenapine and
olanzapine, compared to placebo, began to be observed
from day 2 onward. The percentage of responders, as
determined by the YMRS (50% reduction compared to the
baseline value), and the percentage of patientsin remission
(total score of 12 or less on the YMRS), days 14 and 21, was

higher for asenapine (42.3%and 40.2% respectively) than
for the placebo (25.2%and 22.3% respectively). The NNT
for asenapine versus placebo was 6, while for olanzapine
versus placebo it was 5.

Medium- and long-term efficacy with monotherapy
in acute mania: extension studies

Two extension studies have been conducted with patients
who participated inthe 3-week studies: a 9-week study (Ares
7501006, registration number NCT00143182) to evaluate
non-inferiority versus olanzapine,?®3' covering efficacy
data for 12 treatment weeks, followed by another 40-week
study (Ares 7501007, number NCT00159783) focused on
long-term safety data. 33

Atotal of 504 individuals received at least one dose of
double-blind study medication during the 9-week extension
study, representing a total of 181 patients who were
treated with asenapine and 229 patients who were treated
with olanzapine in the 3-week, acute-phase clinical trials
A7501004 and A7501005 mentioned above (and continued
on the same treatment in the extension study). In addition,
94 patients who were treated with placebo in the acute-
phase clinical trials were reassigned to receive asenapine
5-10 mg twice a day in the extension study. The design and
pharmacological branches for the extension studies are also
represented graphically in figure 3.

Ares 7501006, number NCT00143182
The rates of abandonment were 47%for the asenapine group
that had received the placebo in the acute-phase clinical
trials; 38%for patients who continued taking asenapine;
and 36%for patients who continued taking olanzapine.®'
The primary efficacy analysis showed that asenapine was
statistically non-inferior to olanzapine (P>.05), as measured
by total YMRS score from the start until day 84 in patients
who had 3 weeks of previous exposure to asenapine, with
amean of —-20.1 (x10.7) and —-21.3 (£9.6) for asenapine and
olanzapine, respectively. The percentage of participants
who were responders and remitters according to the YMRS
was similar in the asenapine branch and the olanzapine
branch (P>.05).

Ares 7501007, number NCT00159783

The primary study variable was safety and tolerability
based on data for adverse episodes (AE) and extrapyramidal
symptoms, laboratory values, and anthropometric
measurements. Efficacy constituted a secondary variable
and was measured as the change in YMRS calculated from
reference week 3 until week 52 to compare asenapine and
olanzapine. The placebo/ asenapine branch was evaluated
for safety only. The incidence of AE was 71.9% 86.1% and
79.4%for placebo/ asenapine, asenapine, and olanzapine,
respectively, where the most common AE were headache
and somnolence with placebo/asenapine; insomnia,
sedation, and depression with asenapine; and weight
gain, somnolence, and sedation with olanzapine. Among
the cases observed, the mean + standard deviation for
the change in total YMRS score at week 52 was —28.618.1
and —-28.2+6.8 for asenapine and olanzapine, respectively.
The lack of a long-term placebo comparator representsthe
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Table 1 Adverse effects of asenapine in comparison with other antipsychotics
Atypical antipsychotics: Report of adverse effects'

Drug Qlc Sedation Weight Glucose EPS Anticholinergic Prolactin

gain increase effects increase
Amisulpride + - + + - .
Aripiprazole - - = + - _
Asenapine + + + + - o
Chlorpromazine ++ +++ ++ ++ ++ ++ ++
Clozapine + +++ +4+4+ +44 - +44 -
Haloperidol + + + + o = -+
Olanzapine + ++ e+ e+ &fj= + e
Quetiapine ++ ++ ++ + - o _
Risperidone + + ++ ++ ++ +/- .
Sulpiride + - + + - it
Ziprasidone ++ + /- /=

EPS = extrapyramidal symptoms

2 Adapted from Bishara D et al. Neuropsychiatr Dis Treat. 2009;5:483-490.

limitation of this study. In conclusion, the data obtained
confirm that asenapine maintained its efficacy subsequent
to the acute phase—from week 12 to week 52—and that it
has good tolerability.

Efficacy in combination with lithium or valproate

A third, placebo-controlled study evaluated the efficacy
of asenapine at doses of 5-10 mg/day in two doses daily
in acute mania or mixed episodes in combination with
lithium or valproate (these last ones without blinding) over
12 weeks (Apollo 12; 7501008); then, an extension study on
safety was conducted up to 40 weeks (Apollo 12; 7501009)
for patients who completed the first 12-week study. The
results have not yet been published, but the results for the
12-week efficacy study are available, showing asenapine’s
superiority in combination, in comparison to the mood
stabilizers as monotherapy, in terms of the improvement
in acute mania symptoms in type | bipolar patients, which
prompted the CHMP's positive opinion on its authorization
in Europe.

Safety of asenapine in clinical trials

Asenapine has been well tolerated, overall, and has
minimal effect on prolactin and metabolic parameters.
Cardiovascular evaluations have found no reason for
concern, and the effects of asenapine in terms of
prolongation of the QTc interval were comparable to those
of quetiapine, at the highest dosage range for asenapine,
although the incidence of extrapyramidal symptoms (EPS
was higher with asenapine than with olanzapine in one of
the studies.

The side effects most commonly associated with
asenapine (observed in more than 1 out of 10 patients)
are anxiety and somnolence. Other common AE (observed
in 1-10 out of 100 patients) are weight gain, increased

appetite, dystonia (slow or sustained muscle contractions),
akathisia (restlessness), dyskinesia (involuntary muscle
contractions), parkinsonism (slow movements and tremor),
sedation, dizziness, dysgeusia (changes in taste), oral
hypaesthesia (feeling of numbness in tongue or mouth),
increased alanine aminotransferase (increase in liver
protein levels), muscular rigidity, and fatigue.

In terms of safety, the incidence of AE associated with
treatment were 65. 7% or asenapine and 61. 7% or olanzapine.
Although the elevated prolactin, weight gain, and metabolic
syndrome were more common in the olanzapine group, EPS
were more common with asenapine.

Table 1 summarizes the AE with asenapine in comparison
with other antipsychotics.

A pharmacovigilance plan for asenapine will be
implemented in the context of its authorization for
marketing in Europe.3

Conclusions and therapeutic applicability

Despite the wide variety of antipsychotics available on the
market, there remains a need to optimise treatment for
bipolar disorder—n particular, to address the cognition and
functional impairment issues associated with the chronicity
of the disease. Any improvement in the tolerability profile
of the atypical antipsychotics—especially in metabolic
syndrome—eould not only improve the patients risk-
benefit and quality of life but also increase the likelihood
of therapeutic compliance. Asenapine dosing and titration
in treatment of mania, based on evidence from the Phase
Il clinical trials that have been conducted, consists of
administering a 10-20 mg/ day dose, divided into two doses
daily, that may be increased or decreased at a rate of 5 mg/
day on a weekly basis, depending on tolerability. Its twice-
daily sublingual dosage form and the recommendation
that no food or liquids should be consumed for 10 minutes
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following administration represents a drawback that may
be an obstacle to its acceptance and necessitates a
psychoeducational program for patients. It is possible
that patients will complain about the bitter or unpleasant
taste; however, the sublingual dosage form may make
it easier to ensure that the medication has been taken
and may represent an advantage in that it obviates
passage through the gastrointestinal tract. Aripiprazole
and ziprasidone share some of asenapine’s tolerability
advantages, but more alternatives are needed. Asenapine
has affinity for a great number of receptors, being an
antagonist for serotonergic, dopaminergic, and adrenergic
receptors; unlike clozapine, however, it has no affinity for
muscarinic receptors, which gives it better tolerability. lts
mechanism of action could endow it with antidepressant
properties.® In summary, asenapine’s metabolic profile
compares favourably with olanzapine, and it shows a low
propensity for extrapyramidal symptomsin comparison with
haloperidol. Compared to placebo, it is associated with a
higher incidence of somnolence, dizziness, akathisia, EPS
and weight gain. In bipolar disorder, asenapine has been
shown to be comparable to olanzapine in terms of its
efficacy at 12 weeks, with efficacy maintained over 40
weeks and good long-term safety data.

In comparison with other antipsychotics, asenapine could
have advantages in terms of tolerability and cognitive
function, based on its pharmacodynamics; however, more
studies are required to demonstrate its clinical value and
ability to improve functional capacity over the long term.
In the near future, conclusive data could be available on
schizophrenia and bipolar depression that, if favourable—
if study results are similarly positive—eould mean an
indication complementary to acute mania.
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