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Abstract

Importance of the field—Asenapine is a new atypical antipsychotic medication with high
affinity for D, and 5HTa receptors that has been approved by the FDA in adults for the acute
treatment of schizophrenia in the United States. The purpose of this review is to describe the
compound and examine whether it addresses some of the unmet clinical needs in treating
schizophrenia.

Areas covered in this review—The development of asenapine is described with attention to
its chemistry, pharmacodynamic and pharmacokinetic profile. Pre-clinical and clinical trials of
safety and efficacy are reviewed. The advantages and disadvantages of asenapine relative to other
antipsychotic medications are discussed.

What the reader will gain—Asenapine will be evaluated for whether it: a) causes a reduction
in symptoms of schizophrenia; b) has a side-effect profile minimizing extrapyramidal symptoms,
weight gain, and cardiac effects; and c) affects negative and/or cognitive symptoms.

Take home message—Asenapine is a recently approved agent with an acceptable
cardiometabolic profile that exhibits similar efficacy as other antipsychotic medications, primarily
on positive symptoms of schizophrenia. Relatively less weight gain compared to other agents may
confer a notable advantage. Sublingual administration may have positive and negative effects on
patient compliance. Potential “pro-cognitive” effects of asenapine are preliminary and require
further investigation.
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1. INTRODUCTION

Schizophrenia is a brain disease which affects approximately 1% of the population and is
characterized by psychotic symptoms such as hallucinations and delusions, disorganized
thought and behavior, and impairments in cognitive functions such as attention, learning,
memory, and executive functioning. It presents a serious international health problem as it is
associated with significant disability in social, occupational, and day-to-day functioning that
can oftentimes be permanent and, in some cases, progressive. Suicide is prevalent in
individuals with schizophrenia; anywhere from 9 to 13% sufferers eventually take their own
life [1].
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The serendipitous discovery of the antipsychotic properties of the phenothiazine
chlorpromazine in the 1950’s initiated a revolution in the treatment of schizophrenia and
psychotic conditions. Other compounds with dopamine D5, receptor antagonist properties
soon followed, but these so-called “typical” antipsychotic medicines had high incidences of
side effects, notably motor and extrapyramidal symptoms (EPS) as well as enduring and
serious conditions such as tardive dyskinesia. Clozapine was the first of the wave of second-
generation, “atypical” antipsychotic medications with a far lesser incidence of unwanted
motor side effects. The primary disadvantage of clozapine, and reason for its infrequent use,
is a risk of drug-induced agranulocytosis. The 1990’s saw the introduction of olanzapine,
risperidone, and quetiapine, followed by ziprasidone, aripiprazole, and paliperidone among
others. These medications have a lower propensity for causing EPS, however some of these
agents cause weight gain, hyperglycemia, hyperlipidemia, and other metabolic problems
which are not trivial and have been shown to shorten life expectancy in individuals treated
with these compounds [2]. Furthermore, several antipsychotics, typical and atypical, have
been associated with at least mild QTc prolongation [3]. Therefore one as-yet unmet clinical
need in the treatment of schizophrenia is an effective agent which minimizes the motor and
cardiac as well as the serious metabolic adverse events that characterize the side effect
profiles of the existing medications.

Existing typical and atypical antipsychotic medications are relatively equally effective in
treating what are known as the positive symptoms of schizophrenia, as evidenced by the
interpretation of the findings of the government-funded Clinical Antipsychotic Trials of
Intervention Effectiveness (CATIE) study [4]. Thus, current treatment guidelines do not
favor one class of antipsychotic over the other, rather suggest that “the choice of an
antipsychotic medication and its dose, and subsequent decisions about changes in treatment,
require careful initial consideration and ongoing, shared decision making between the
patient and clinician” [5] (p. 934). What has been prominently lacking, however, is an agent
that also treats the negative symptoms as well as the substantial cognitive impairment of
schizophrenia. An effective antipsychotic medication with these “pro-cognitive” properties
has as of yet remained largely elusive. This is particularly troubling given the strong
correlation between cognitive performance in patients and functional outcome [6,7].

EW OF THE MARKET

In addition to the atypical compounds mentioned above, the typical antipsychotic
medication haloperidol remains a popular drug of choice for treating psychosis, especially
acute episodes of psychosis and agitation as haloperidol can be administered emergently in
intramuscular (IM) and even intravenous (1V) form with a rapid onset of effectiveness. The
Food and Drug Administration does, however, warn that use of haloperidol, particularly off-
label 1V use, can result in serious cardiac events and sudden death. Risperidone had the
unique advantage of being the first atypical agent on the market with a long-acting depot
formulation. Paliperidone, which is the active metabolite of risperidone, is now available in
an extended-release IM formulation. Aripiprazole, ziprasidone, and risepridone are also
available in an IM formulation. Olanzapine, another atypical antipsychotic, is available in an
oral formulation as well as sublingual and IM, and its depot formulation (olanzapine
pamoate) is now also available. Depot formulations of fluphenazine and haloperidol have
also been widely used. The remaining antipsychotic medications currently on the market are
primarily administered in oral (non-dissolving) form.

Several compounds are in development as atypical antipsychotics. These include the major
metabolite of clozapine, N-desmethylclozapine (norclozapine). Norclozapine has a similar

but distinct receptor pharmacological profile to clozapine [8,9], with its muscarinic agonist
properties providing hope that it may exhibit pro-cognitive efficacy. Clinical studies to date
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have been disappointing however, and further studies may be limited. Another metabolite of
an already approved antipsychotic is paliperidone palmitate (9-hydroxy-risperidone).
Paliperidone is a major plasma metabolite of risperidone and an ER IM formulation has
been approved for acute treatment of schizophrenia. Consistent with risperidone, it has
limited effects at muscarinic receptors thus may have limited cognitive deleterious effects
[10]. In clinical trials paliperidone improved positive and negative symptoms compared to
placebo, with higher completion rates in paliperidone groups. These findings require peer-
reviewed publication however. lloperidone has recently been approved by the FDA for the
treatment of schizophrenia [11]. Consistent with atypical antipsychotics, iloperidone exhibits
high affinity for 5-HT, and D, receptors [12]. lloperidone exhibits antipsychotic efficacy;
furthermore some preclinical evidence suggests that it may ameliorate negative symptoms
(see review by [13]). Bifeprunox, similarly to aripiprazole, is a partial D, receptor agonist
while also exhibiting little efficacy at 5-HToa, 5-HT»c, or noradrenergic receptors [14].
Dopamine partial agonists may prove to be a new class of antipsychotics [15], and a recent
double-blind study suggested bifeprunox may be efficacious at treating symptoms in patients
with schizophrenia [16].

3. INTRODUCTION TO ASENAPINE

Early preclinical studies suggested that asenapine (Box 1) may prove to be a novel
antipsychotic with therapeutic potential for psychosis and a limited low propensity to induce
EPS [17-19]. Moreover, preclinical evidence suggested that asenapine may not be
cognitively deleterious at lower doses (<0.1 mg/kg), with sedation affecting performance at
higher doses, while comparator atypical antipsychotics may result in bradyphrenic-like
effects [20].

3.1 CHEMISTRY

Asenapine (trans-5-chloro-2-methyl-2,3,3a,12b-tetrahydro-1H-dibenz[2,3:6,7]oxepino[4,5-
c]pyrrolidine) maleate (Org 5222) was developed by altering the structure of mianserin by
Organon laboratories. The molecular formula of asenapine maleate is C17H15CINO.C4H404
with a molecular weight of 401.84. Asenapine is quite stable in crystalline form although
excessive light can induce degradation [21]. Clinical studies have used fast-dissolving (10 s)
highly porous asenapine tablets (5 and 10 mg, with 1-4 mg tablets used during initial
titration periods).

3.2 PHARMACODYNAMICS

3.2.1 In vitro pharmacology—Consistent with other atypical antipsychotics asenapine
exhibits a higher binding affinity for the 5SHT,a receptor compared to D, receptors.
Moreover, asenapine exhibits a broad range of effects on other neurotransmitter systems
(Table l) including 5-HTyc, 5-HT7, 5-HTp, 5-HTg, aog, D3, Hy, D4, aia, 024, toc, Do,
D1, Do, 5-HT1a, 5-HT4g, and Hy receptors [22]-[23]. One major difference between
asenapine and most other atypical antipsychatics (except risperidone, ziprasidone, and
aripiprazole) is that it exhibits little muscarinic receptor antagonist effects [23—-26], which
may produce a less cognitively deleterious profile [27]. Given that D, receptor occupancy
has been deemed as vital for antipsychotic efficacy [28], it is important to note that 5 mg
tablets result in ~75% D- receptor occupancy, while occupancy was at 85% with 10 mg
tablets [29].

3.2.2 In vivo pharmacology—Initial studies demonstrated that intra-accumbel
administration of asenapine could block the hyperactive effects of intra-accumbal dopamine
in rats [18]. Thus asenapine reversed the dopaminergic-induced hyperactivity model of
dopaminergic disruption in schizophrenia consistent with other antipsychotics [30-33]. The
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effects of asenapine alone were not presented however [18], thus it was unclear whether the
asenapine reversal of dopamine-induced hyperactivity was simply due to asenapine-induced
reduction in activity alone. Recently it was demonstrated that systemic administration of
asenapine does reduce spontaneous activity alone — consistent with other antipsychotics
[20]. Asenapine also reversed apomorphine-induced disruption of prepulse inhibition (PPI;
[20]), and alters conditioned avoidance response, two paradigms which have been used as an
animal models for antipsychotic activity [19,31]. This model has been given prominent
validity for antipsychotic efficacy where antipsychotic-induced reversal of deficits
correlated strongly with clinical potency [28,34].

While the evidence that asenapine acts as an atypical antipsychotic grows, there has been an
increased drive toward developing pro-cognitive therapeutics to treat schizophrenia [35-39].
The functional outcome of patients with schizophrenia correlates with neurocognitive
indices, thus the NIH and the Food and Drug Administration has funded and agreed upon a
test-battery by which a drug can be approved as pro-cognitive [36]. A preliminary study
with asenapine in patients with schizophrenia suggested that it may exert some pro-cognitive
efficacy [40]. These data were only presented at a meeting however and data published to
date in large clinical trials do not report cognitive effects of asenapine on patients with
schizophrenia. Likewise in animal models of phencyclidine (PCP)-induced impairment in
cognition, asenapine normalized cognitive performance [41-43], but these data have only
been presented in abstract form and have yet to be published. To date, numerous studies
have reported that antipsychotics, both typical and atypical, can reverse PCP- or other
pharmacological-induced disruption of cognitive performance in rodents (see [39] for a
review). It is generally accepted however, that these antipsychotics are insufficient to treat
disrupted cognition in schizophrenia [4] and so the reliability of these models have been
questioned. The cognitive effects of asenapine in normal rats in a short-term memory and
sustained attention task have been presented however, and compared with olanzapine and
risperidone [20]. These data suggest that asenapine may not be directly cognitively
deleterious where effects on short-term memory and attention were only observed due to
sedation. Thus pro-cognitive evidence for asenapine presented to date remains far from
convincing.

3.3 PHARMACOKINETICS AND METABOLISM

Sublingual administration of asenapine results in a rapid absorption with peak plasma
concentrations within 0.5-1.5 hours and moderate (35%) bioavailability. This is in the lower
to mid range of other antipsychotics which exhibit 20-70% bioavailability at appropriate
doses (see [44]). Oral dosing of asenapine results in low bioavailability (<2%) due to first
pass metabolism in the gut and the liver. The primary metabolic pathways of asenapine are
direct glucuronidation by glucuronidyl transferases and oxidative metabolism by
cytochrome P450 isoenzymes. Thus coadministration of asenapine with known inhibitors,
inducers or substrates of these metabolic pathways, including the CYP1A2 inhibitor
fluvoxamine, can alter the metabolism of asenapine. Such interactions are not uncommon
among atypical antipsychotics however [44,45]. Importantly given the high rate of smoking
among schizophrenia patients [46], concomitant smoking during administration does not
alter the pharmacokinetics of asenapine [47]. The reduced bioavailability via oral
consumption means however, that eating or drinking within 10 minutes can alter the
bioabilability of asenapine.

3.4 CLINICAL EFFICACY

Not all of the clinical trials testing asenapine for the treatment of schizophrenia have
published (see [48] for a review) but their results are summarized in a recent FDA briefing
document which concluded that asenapine twice daily showed efficacy in the acute
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treatment of schizophrenia in adults [29]. The seminal published study on short-term
efficacy of asenapine was a pivotal Phase Il trial comparing a 5 mg twice a day dose of
asenapine to 3 mg twice daily risperidone and placebo in 174 schizophrenia patients (intent-
to-treat or ITT population) over 6 weeks [49]. Asenapine was superior to placebo in
reducing Positive and Negative Syndrome Scale (PANSS) total scores as well as scores on
both the positive and negative subscales of this measure, whereas in this study risperidone
was superior to placebo in only reducing positive symptoms and not negative symptoms (but
see [49-52] for studies that have found risperidone to reduce negative symptoms).

A pivotal Phase Il trial included 448 (ITT population) subjects at 43 sites, randomly
assigned to placebo, asenapine 5 mg twice a day, asenapine 10 mg twice a day, or
haloperidol 4 mg twice a day [53]. As above, change in PANSS total scores was the primary
index of efficacy. This trial found definitive evidence for the efficacy of the asenapine 5 mg
twice daily dose as well as haloperidol using the prespecified primary efficacy analysis, an
Analysis of Covariance (ANCOVA) with Last Observation Carried Forward (LOCF), as
well as a prespecified secondary efficacy analysis, a mixed model for repeated measures
(MMRM) statistical approach. The efficacy of the asenapine 10 mg twice daily dose was
supported using the MMRM approach but not the ANCOVA, however, this higher dose was
shown to be superior to placebo in reducing PANSS positive symptom scores. In contrast,
an analysis of six placebo-controlled clinical trials of asenapine concluded that the 5 and 10
mg twice a day doses showed similar efficacy on reducing total PANSS scores [54].

Another Phase 111 trial (Trial 041021) on 386 subjects (ITT population) randomly assigned
to placebo, one of the two asenapine dosing regimens, or olanzapine 15 mg daily failed to
find significant decreases in PANSS total scores when comparing asenapine and placebo at
the study endpoint, but asenapine at the 5 mg dose decreased positive symptom scores from
the PANSS. Treatment with olanzapine significantly reduced PANSS total scores as well as
PANSS positive symptoms. Finally, in a fourth short-term trial (Trial 041022), neither
asenapine nor olanzapine significantly separated from placebo in PANSS total score change
after 6 weeks of treatment.

Theoretically, asenapine has promise as a pro-cognitive agent, given that it has a high
affinity for 5SHT,a antagonism [23], which has been suggested as a mechanism for
decreasing negative symptoms and ameliorating cognitive deficits [55]. As described above,
a 6-week study compared asenapine (5 mg twice daily) and risperidone (3 mg daily) to
placebo on their impact on cognitive functions, which was a secondary endpoint measure, in
acutely ill schizophrenia patients [40] and suggested that asenapine did improve processing
speed, verbal learning, and memory compared to placebo. The authors report in this poster
that the effect sizes for cognitive function improvement were greater with asenapine versus
placebo than with risperidone versus placebo.

Post marketing surveillance of a drug is conducted by the FDA as not all possible side-
effects can be anticipated during its review process. Any adverse events occurring are
reported and catalogued so the product label can be updated. To date no post-marketing
research has been conducted on asenapine though plans are in place.

3.5 SAFETY AND TOLERABILITY

As with many antipsychotic agents, the prescribing information for asenapine includes a box
warning about increased mortality in elderly patients with dementia-related psychosis [47].
QT interval does appear to be mildly increased with asenapine compared to placebo [47];
[29] prompting a warning against use in patients who are taking other drugs that increase QT
interval or patients at risk for QT prolongation. However, an exposure-response analysis on
148 schizophrenia patients (treated population) measured with repeated electrocardiograms
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(ECG) over 16 days of asenapine treatment showed that QTc prolongation in asenapine was
less than 5 milliseconds as compared to 7-8 milliseconds with quetiapine, calling into
question whether there is indeed a relevant clinical effect on QT interval with asenapine
[56].

The majority of efficacy studies suggest that asenapine is generally well-tolerated.
Somnolence, usually transient, akathisia, and oral hypoesthesia are among the most common
side effects, with an occurrence of at least 5% and at least twice that of placebo
[29,48,49,53,57]. Some weight gain is seen with asenapine treatment compared to placebo,
but less so than with risperidone or olanzapine [49,57,58]; for example over the 6-week
published clinical trial, 4.3% of patients in the asenapine group showed a 7% or greater
increase in their body weight as compared to 1.9% of patients in the placebo group, while
the risperidone-treated group showed 17% incidence of significant weight gain [49]. Both
asenapine and haloperidol resulted in minimal (less than 6%) weight gain over 6 weeks [53].
In a one-year safety study, asenapine caused less weight gain than olanzapine [57].
Incidence of other side effects common to many antipsychotics, such as hyperprolactinemia
and alterations in glucose and lipid profiles, have generally been low [53,58].

Reduced weight gain with asenapine could be due to its lack of muscarinic M3 antagonism
[59]. Asenapine has limited affinity for muscarinic receptors in comparison with clozapine
and olanzapine [23,25]. Muscarinic antagonist effects could also deleteriously affect
cognitive performance and may contribute to the deleterious effect on cognition observed
with olanzapine and other atypical antipsychotics. Despite asenapine having no appreciable
affinity for muscarinic receptors however, chronic asenapine administration (twice daily for
4 weeks) increased muscarinic receptor binding in the frontal cortex and hippocampal
regions of rats [60]. These findings are consistent with the regionally specific asenapine-
induced increases in AMPA and decreases in NMDA binding despite limited affinity for
these receptors [61]. Thus asenapine administration produces some interaction with
muscarinic receptors producing increased receptor expression comparable to the effects of
olanzapine despite a lack of muscarinic receptor affinity in comparison to the latter [26].
Such effects may explain the limited weight-gain side effects of asenapine if indeed
antipsychotic-induced weight gain occurs via a muscarinic M3 receptor antagonist
mechanism [59]. The effects of asenapine treatment on muscarinic receptor binding could be
as a result of indirect mechanisms mediated by one if its metabolites. These studies have yet
to be conducted/published however.

Rates of EPS with asenapine treatment have been reported as lower than with haloperidol
and lower or equivalent to risperidone [29,40], but a long-term safety study did find that
asenapine was associated with more frequent EPS than olanzapine [57]. Increases in
akathisia were observed with the 10 mg twice a day dose compared to the 5 mg twice daily
regimen [29,53].

3.6 REGULATORY AFFAIRS

Asenapine is currently approved by the Food and Drug Administration for the acute
treatment of schizophrenia as well as for the acute treatment of manic or mixed episodes
associated with bipolar 1 disorder with or without psychotic features. Both these indications
are for adults.

3.7 CONCLUSION

Asenapine 5 mg twice a day has shown clinical efficacy in reducing the symptoms of acute
schizophrenia over 6-week trials and over one year-long trial, with the most robust effect on
positive symptoms. Side effects and adverse reactions include somnolence, akathesia, and
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oral hypoesthesia, but the drug is generally well-tolerated and, importantly, seems to result
in less clinically relevant weight gain than some other atypical antipsychotics.

4. EXPERT OPINION

One of the main difficulties in assessing the utility of asenapine over other antipsychotics
across negative, and cognitive symptoms, is the general lack of published data on these two
domains. Asenapine certainly appears to confirm to the standards of antipsychotics as it
reduces positive symptomology in patients with schizophrenia. The effects of asenapine on
negative and cognitive symptoms are however less clear. While there is some evidence of
beneficial effects on negative and cognitive symptoms [40], these effects have primarily
been reported in abstract format [40] and require further long-term evidence. It must be
made clear, that although similar equivocal data are found for other antipsychotics being
used today, those antipsychotics have at least more extensively published studies to draw
conclusions from. The advantages, if any, that asenapine will have over its competitors will
be in terms of weight gain and route of administration.

Asenapine is administered using sublingual tablets, which could be an advantage in a patient
population as it is less likely to be ‘cheeked’. As it only takes 10 s for asenapine to dissolve,
the tablet is unlikely to be ingested in a manner that would reduce its bioavailability. The
disadvantage of this route of administration is, however, that patients cannot eat or drink for
10 min after ingestion. Given that asenapine is reported to have a bitter taste, strict
compliance with the administration instructions may prove challenging for patients,
especially as the drug has to be taken twice daily in comparison to once-a-day dosing for
most other antipsychotic agents (ziprasidone is also dosed twice daily). The twice daily
dosing requirement confers its own disadvantage independent of the sublingual
administration, as increases in dosing frequencies appear to have a significant negative
effect on schizophrenia patients’ adherence to antipsychotic medication regimens [62]. Thus
compliance may prove to be one of the primary issues psychiatrists consider when choosing
whether or not to prescribe asenapine.

Two major advantages asenapine may have are less EPS than typical antipsychotics and less
weight gain than some other atypical antipsychatics, observed in both short- and long-term
studies. Moreover, asenapine has no appreciable effect on glucose and lipids. Thus
physicians may elect to switch patients who have gained substantial weight from other “tried
and true” atypicals (e.g., olanzapine) to asenapine.

While extensive studies on pro-cognitive effects have yet to be published for asenapine,
some data can be gleaned from animal studies. It is apparent that asenapine can improve
executive functioning in rats, albeit in rats with medial prefrontal cortical lesions [63].
Although no patient with schizophrenia equates to frontal lobe lesioned patients, there are
some similarities in executive dysfunction [64]. We are not suggesting here that prefrontal
lesioned rats are a model for schizophrenia, nor did the authors [63], but the cognitive
profile of asenapine may be further elucidated by assessing the effects of the drug in frontal
lobe lesioned patients. Moreover, the doses used in this study were lower than those used to
counter amphetamine-induced hyperactivity or apomorphine-induced disruption in PPI [20].
Given that the 5 mg tablet may produce D, receptor occupancy at higher levels than is
required for the demonstration of antipsychotic activity derived from other antipsychotics
[28], perhaps a lower dose formulation could be assessed. Further support for such a
formulation comes from the suggestion that asenapine may not impair cognitive functioning
as measured by attention and short term memory in normal rats until sedative doses are
reached, unlike olanzapine and risperidone [20].
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The possibility of using lower doses is perhaps emphasized from clinical data in patients
with bipolar disorder, as asenapine (albeit at the 10 mg BID dose) has been indicated to treat
acute mania also [65,66]. Given that the 10 mg twice daily dose may cause more adverse
effects in the form of akathisia but hasn’t been shown to be substantially more effective in
treating schizophrenia, lower doses of asenapine than 5 mg may also be worth testing. The
research from asenapine effects on bipolar disorder also suggests that physicians who have
patients with a prominent mood component (i.e., symptoms of mania) to their schizophrenia
may find asenapine useful.

Ultimately, more long term studies are required for asenapine before definitive judgments on
its utility in the treatment of schizophrenia can be made. Asenapine certainly proves
efficacious in acute schizophrenia, but its putative less deleterious effects on cognition will
only be disseminated following long-term studies. Given the data on cognition from animal
work, which can inform research when assessed in the MATRICS test battery of cognition
for schizophrenia [39], lower doses and tests selective for cognitive domains should be
employed in these longer term studies.

Box 1
Drug Summary
Drug Name Asenapine
Phase FDA approved
Indication Acute treatment of schizophrenia in adults

Acute treatment of manic or mixed episodes associated
with bipolar I disorder in adults

Pharmacological
description/
Mechanism of Action

5-Hydroxytryptamine 2A antagonist
5-Hydroxytryptamine 2C antagonist
5-Hydroxytryptamine 7 antagonist
D2 antagonist

Route of administration

Sublingual
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Drug Name

Asenapine

Chemical structure

Pivotal Trial(s) Trial 041004: In this randomized, double-blind, Phase II

trial in 174 schizophrenia patients (ITT population) over 6
weeks, asenapine 5 mg twice a day produced significant
improvement on the primary endpoint of PANSS total
scores, as well as on secondary endpoints of PANSS
positive and negative symptom scores and CGI scores.
Trial 041023: In this randomized, double-blind Phase 111
trial in 448 schizophrenia patients (ITT population) over 6
weeks, asenapine 5 mg twice a day produced significant
improvement on the primary endpoint of PANSS total
scores. There was a statistically significant difference
between placebo and asenapine 10 mg twice a day in
PANSS total scores using MMRM analysis, but not using
ANCOVA with LOCF.

Trial 041021: In this randomized, double-blind Phase 111
trial in 386 schizophrenia patients (ITT population),
asenapine 5 mg or 10 mg twice a day or olanzapine 15 mg
daily failed to result in significant decreases in PANSS total
scores, but asenapine 5 mg decreased PANSS positive
symptom scores. Olanzapine significantly reduced PANSS
positive symptoms.

ITT: intent-to-treat; PANSS: Positive and Negative Syndrome Scale; CGI: Clinical Global Impression;
ANCOVA: Analysis of Covariance; LOCF: last observation carried forward; MMRM: mixed model for
repeated measures
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