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Introduction
Asenapine is a second-generation (atypical) antip-
sychotic (SGA) medication with two formulations 
that differ from other available antipsychotics, a 
sublingual tablet and a transdermal ‘patch.’ 
Asenapine, under the name ORG 5222, was first 
introduced into the scientific literature in 1990 as 
a potential antipsychotic and anxiolytic agent.1 
High first-pass metabolism limited the use of 
ORG 5222 as an oral agent, leading to the subse-
quent development and research of ORG 5222 in 
a sublingual form.2 Asenapine, as a sublingual tab-
let, first gained US Food and Drug Administration 
(FDA) approval in 2009 in the treatment of acute 
schizophrenia and acute mixed and manic epi-
sodes of bipolar I disorder. It was subsequently 
approved for the maintenance treatment of schiz-
ophrenia, as adjunctive therapy with lithium or 
valproate in the treatment of acute mixed or manic 

episodes of bipolar I disorder, and as monother-
apy in the treatment of bipolar I disorder in the 
pediatric population.3 In 2019, the FDA approved 
a second formulation of asenapine, the transder-
mal patch, for the treatment of schizophrenia.4

This article will summarize the pharmacokinetics, 
safety and efficacy of both sublingual and trans-
dermal asenapine and will provide information 
about the potential uses and limitations in treat-
ment for these ‘atypical’ formulations.

Methods
A literature search was conducted on 14 December 
2020 using the US National Library of Medicine’s 
PubMed.gov database (https://www.ncbi.nlm.nih.
gov/pubmed/) using the word ‘asenapine’. Only 
full-text articles written in the English language 
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with available abstracts were considered, and there 
were no other filters. The search yielded a total of 
386 results. The results were reviewed by the 
authors for information regarding asenapine’s effi-
cacy or tolerability profile. Additional citations 
were identified by examining reference lists and 
supplemented by an archive of additional papers, 
book chapters, posters, and publicly available reg-
ulatory documents maintained by one of the 
authors (LC). Anecdotal case reports or case series 
were excluded from further consideration, as were 
post hoc analyses or clinical trials where the number 
of subjects were less than 10. No other databases 
(Embase, Web of Science, etc.) were queried for 
the purposes of this narrative review.

Chemistry
Asenapine belongs to the chemical class of dibenzo-
oxepino pyrroles and acts antagonistically at a 
number of receptors, and this combination of 
receptor-binding affinities differs from other avail-
able antipsychotics.5 Asenapine has high affinity 
(Ki, expressed in nmol/l) for several 5-hydroxy-
tryptamine (5-HT)-receptor subtypes, including 
5- HT2C (0.03), 5-HT2A (0.07), 5-HT7 (0.11), 
5-HT2B (0.18), and 5-HT6 (0.25). Asenapine also 
has high affinity for several dopamine receptor 
subtypes, including D4 (1.1) D2L (1.3), D2S (1.4), 
D1 (1.4), and D3 (0.42); norepinephrine α1A (1.2), 
α2A (1.2), α2C (1.2) and α2B (0.33) receptors, and 
histaminic H1 (1.0) receptors.6

Asenapine exhibits dose-dependent D2-receptor 
occupancy, with correlation between asenapine 
plasma concentration and D2-receptor occu-
pancy. A sublingual dose of 4.8 mg twice-daily 
results in a mean D2 receptor occupancy of 79% 
3–6 h after dosing.2

Formulations

Sublingual
Sublingual asenapine is currently available in two 
forms: the original unflavored formulation, and a 
black-cherry-flavored formulation. The instruc-
tions for sublingual asenapine advise that the 
medication should be placed under the tongue, 
and allowed to dissolve. Once placed in the 
mouth, the tablet dissolves within 10 s, and anec-
dotally, almost immediately.7

The recommended dosage of asenapine for acute 
schizophrenia in adults is 5 mg twice daily (BID), 

based on the outcomes of the pivotal clinical trials 
that led to regulatory approval. However, 10 mg 
BID is commonly used, and was the modal dose 
in the double-blind maintenance trial. For mono-
therapy in bipolar manic or mixed episodes, the 
recommended dose is 10 mg BID, and when used 
adjunctively with lithium or valproate, the recom-
mended dose is 5 mg BID. In the pediatric popu-
lation with bipolar mania, the recommended 
dosage of asenapine is 2.5 mg BID, and can be 
increased up to 10 mg BID.3 Sublingual asenap-
ine is now available generically.

Transdermal
In 2019, transdermal asenapine was approved by 
the FDA for treatment of schizophrenia and is the 
first antipsychotic patch to be approved in the 
US. The asenapine transdermal system is applied 
every 24 h. The recommended starting dose is 
3.8 mg/24 h but can be increased to doses of 
5.7 mg/24 h or 7.6 mg/24 h, as needed, after 
1 week. Application sites include the upper arm, 
upper back, abdomen, or hip. The patch needs to 
be placed at a different application site every day.8

Pharmacokinetics and metabolism
Asenapine is metabolized hepatically by direct 
glucuronidation by the enzyme UGT1A4 and 
through oxidative metabolism by cytochrome 
P450 isoenzymes, particularly CYP1A2.3 First-
pass metabolism of asenapine is >95%, requiring 
the availability of non-traditional routes of admin-
istration, as described below.7

Sublingual
The sublingual formulation of asenapine allows 
the drug to bypass first-pass metabolism and 
demonstrates a bioavailability of approximately 
35%. If swallowed, the bioavailability of asenap-
ine is reduced to <2%, rendering that route of 
administration unfeasible.7,8 Peak plasma levels 
occur 30–90 min following administration of sub-
lingual asenapine, and the half-life is approxi-
mately 24 h.3

Although it is recommended that sublingual 
asenapine be placed under the tongue, one study 
found that asenapine exposure with buccal 
administration was 25% higher when compared 
with sublingual exposure, and that supralingual 
exposure was comparable with sublingual 
exposure.9

https://journals.sagepub.com/home/tpp
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In a study examining the impact of meal timing 
on sublingual asenapine exposure, there was a 
transient 2.5-fold increase in asenapine clearance 
after eating a high-fat meal, thought to be caused 
by a transient increase in liver bloodflow after eat-
ing. The net effects on asenapine exposure, how-
ever, were noted to be small and not clinically 
relevant.10 However, because drinking water close 
in time after sublingual asenapine administration 
has been shown to reduce bioavailability, patients 
are instructed to not eat or drink 10 min following 
asenapine administration.8

Transdermal
Pharmacokinetics of transdermal asenapine have 
been studied by applying the transdermal patch 
on subjects and examining serial blood samples 
for asenapine concentration. After administration 
of a single 1.9 mg/24 h patch, asenapine concen-
tration increases gradually and achieves a sus-
tained maximum concentration between 12 h and 
24 h. This is in contrast to the rapid absorption of 
sublingual asenapine, which demonstrates a tmax 
of 1.25 h. Slower, sustained absorption, along 
with lower peak-to-trough fluctuations in concen-
tration, as compared with equivalent doses of 
sublingual asenapine has also been shown for the 
asenapine transdermal patch at higher doses 
(Table 1). By examining area under the curve 
(AUC) values, a transdermal dose of 3.8 mg/24 h 
is equivalent to a sublingual asenapine dose of 
5 mg BID. Transdermal asenapine at a dose of 
7.6 mg/24 h is equivalent to a sublingual asenap-
ine dose of 10 mg BID (Table 1).11

For transdermal asenapine, application-site loca-
tion did not impact pharmacokinetic parameters. 
Special considerations for the patch include that 
it should not be placed over broken skin, and 
direct application of heat, such as from a heating 
pad, increases plasma concentrations of asenap-
ine. Environmental heat is not known to affect 
absorption rate.11

Special populations
Asenapine is not recommended in patients with 
severe hepatic impairment (Child-Pugh class C) 
because asenapine concentrations are seven times 
higher in this population than in patients with nor-
mal hepatic function. Individuals with mild and 
moderate hepatic impairment can use asenapine 
without dose adjustment. No dose adjustment is 
necessary for individuals with renal impairment.3 

No known studies have been conducted evaluat-
ing the use of asenapine in pregnancy or 
breastfeeding.13

Because asenapine is metabolized by CYP1A2, 
caution should be used when using asenapine 
with CYP1A2 inducers and inhibitors. Although 
the polyaromatic compounds found in cigarette 
smoke can induce CYP1A2, in a study of healthy 
male subjects, smoking was not shown to signifi-
cantly impact asenapine pharmacokinetics. However, 
the antidepressant medication fluvoxamine is a 
potent CYP1A2 inhibitor and can increase 
asenapine levels by 29% and therefore this 
combination should be used cautiously.3

Efficacy

Schizophrenia
Acute short-term studies (Table 2).  Four 6-week, 
randomized, double-blind, placebo- and active 
comparator-controlled multicenter studies were 
conducted to assess asenapine’s efficacy in treat-
ing acute exacerbations of schizophrenia using 
the approved dosing range of 5–10 mg BID.2,14,15 
Two of these trials demonstrated asenapine’s effi-
cacy.14,15 In the first positive trial, 182 patients 
with acute schizophrenia were randomly assigned 
to receive asenapine, risperidone, or placebo. At 
the endpoint of 6 weeks, the mean change in Posi-
tive and Negative Syndrome Scale (PANSS) total 
score was significantly greater in the asenapine 
(5 mg BID)-treated group compared with the pla-
cebo group, whereas the mean change in PANSS 
total score in the risperidone-treated group was 
not significantly different compared with the pla-
cebo group, which is unusual for an active control 
used to assure assay sensitivity.14,16

In the second positive study, 458 patients with 
acute schizophrenia were randomly assigned to 
one of two fixed doses of asenapine, placebo or 
haloperidol. Asenapine 5 mg BID and haloperidol 
were both superior to placebo in showing a greater 
change from baseline (CFB) PANSS total score. 
Asenapine 10 mg BID did not demonstrate a sta-
tistically significant advantage over placebo, which 
the authors hypothesized may have been due to 
the high placebo response rate in that trial.15

Of the two remaining trials, one was considered a 
negative study and the other a failed study. In the 
negative study, 417 patients with acute schizo-
phrenia were randomized to receive asenapine at 
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doses of 5 mg BID or 10 mg BID, placebo or 
olanzapine at 15 mg daily. At the study endpoint, 
the olanzapine group demonstrated a change in 
the mean PANSS score that was statistically sig-
nificant when compared with the placebo group, 
whereas the treatment effects were not statisti-
cally significant for either asenapine group when 
compared with placebo. In the failed study, 
patients were randomized to receive flexibly 
dosed asenapine 5–10 mg BID, olanzapine 10–
20 mg daily, or placebo. At the study endpoint, 
neither the asenapine group nor olanzapine 
group demonstrated a significant change in mean 

PANSS score from baseline compared with the 
placebo group.2

Data from the four aforementioned studies were 
pooled in a meta-analysis conducted by the manu-
facturer. When using both last observation carried 
forward (LOCF) and mixed model for repeated 
measures analyses, asenapine was superior to pla-
cebo in demonstrating a CFB PANSS total score. 
The magnitude of asenapine’s pooled effect was 
similar to the pooled effect of the active controls as 
compared with placebo. Using network meta-anal-
ysis to compare the efficacy of asenapine with other 
SGAs, the authors found that the relative efficacy 

Table 1.  Pharmacokinetics of asenapine: a comparison of sublingual and transdermal formulations.

Sublingual asenapine Transdermal asenapine

AUC0–24 (ng h/ml)11 5 mg BID–53.2* 3.8 mg/24 h–45.8

  10 mg BID–86.8* 5.7 mg/24 h–69.3

  7.6 mg/24 h–96.2

Cmax (in ng/ml)11 5 mg BID–4.23 3.8 mg/24 h–2.26

  10 mg BID–6.56 5.7 mg/24 h–3.4

  7.6 mg/24 h–4.68

Tmax (in h)11 5 mg BID–1.75 3.8 mg/24 h–16

  10 mg BID–1.96 5.7 mg/24 h–14

  7.6 mg/24 h–12

T1/2
11 17.7 h (after single 5 mg dose) 33.9 h (asenapine 1.9 mg/24 h 

patch)

Peak-to-trough ratio of 
asenapine concentration at 
steady state

~312 1.511

Impact of location of medication 
placement on asenapine 
pharmacokinetics

Swallowing asenapine reduces bioavailability to 
<2%;8 asenapine exposure with buccal administration 
is 25% higher when compared with sublingual 
administration; supralingual administration results 
in similar asenapine exposure as sublingual 
administration9

Application-site location does 
not impact pharmacokinetic 
parameters11

Impact of eating or drinking 
at the time of medication 
administration

Drinking close in time to asenapine administration 
can reduce bioavailability.8

NA

Impact of direct heat (i.e. 
heating pad) on asenapine 
pharmacokinetics

NA Direct heat (i.e. heating pad) can 
increase the absorption rate from 
the patch.11

*Mean AUC0–24 for sublingual asenapine calculated as double the reported mean AUC0–12 for comparison purposes.
AUC, area under the receiver operating curve; BID, twice daily; Cmax, maximum concentration observed; NA, not applicable; T1/2, half-life; Tmax, time 
of maximum time observed.
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of asenapine was fourth among eight examined 
antipsychotic medications.22

Subsequent studies have demonstrated asenap-
ine’s efficacy in treating acute schizophrenia. A 
2016 study examined the efficacy of asenapine in 
treating schizophrenia in Asian patients. A total 
of 532 participants were randomized to receive 
asenapine 5 mg BID, asenapine 10 mg BID, or 
placebo for 6 weeks. Both asenapine-treated 
groups showed a statistically significant difference 
in the total PANSS score, PANSS-positive and 
-negative subscale scores and Clinical Global 
Impression–Severity of Illness (CGI-S) scores 
compared with placebo.18,23 In a 2017 study, the 
efficacy of asenapine in treating acute schizophre-
nia was compared with olanzapine and placebo. 
Patients were randomized to receive asenapine 
2.5 mg BID, 5 mg BID, placebo, or olanzapine 
15 mg daily. Asenapine at 5 mg BID, but not 
2.5 mg BID, was superior to placebo in demon-
strating a change in PANSS total score from 
baseline to day 42.19

In a single blind, randomized, controlled, paral-
lel-group, single-center trial, asenapine’s efficacy 
was again examined in comparison with olanzap-
ine. A total of 80 individuals with schizophrenia 
were randomized to receive asenapine or olanzap-
ine for 12 weeks. Subjects were seen for a baseline 
visit and three follow-up visits. Asenapine dem-
onstrated decreases in Brief Psychiatric Rating 
Scale (BPRS), CGI-S and Clinical Global 
Impression–Improvement (CGI-I) scores at the 
second and final follow-up visits that were statisti-
cally significant.20,23,24

Transdermal asenapine’s efficacy in treating acute 
schizophrenia was demonstrated in a 6-week 
multicenter, placebo-controlled, randomized, 
double-blind study in which subjects were rand-
omized to receive transdermal asenapine at doses 
of 3.8 mg/24 h, 7.6 mg/24 h, or placebo. Both 
transdermal asenapine groups demonstrated sta-
tistically significant improvement compared with 
placebo in CFB in PANSS total score and in 
week 6 CGI-S CFB scores and week 6 CGI-I 
scores.21

Sublingual asenapine’s efficacy in treating schizo-
phrenia in adolescents was evaluated in an 8-week 
double-blind placebo-controlled trial in which 
subjects aged 12–17 meeting diagnostic criteria 
for schizophrenia were randomized to receive pla-
cebo, asenapine 2.5 mg BID, or asenapine 5 mg 

BID. Subjects who completed the 8-week trial 
were given the option to continue in a 26-week 
flexible-dose asenapine-only extension trial. 
Differences between groups in the PANSS score 
at day 56 were not significant. However, signifi-
cant improvement was observed in the asenapine 
5 mg BID group in the CGI-S score in compari-
son with the placebo group on day 56. In the 
extension trial, PANSS total scores decreased fur-
ther in both groups.17

Relapse prevention and other long-term studies 
(Table 3).  Asenapine’s efficacy in preventing 
schizophrenia relapse was assessed in a 26-week 
double-blind, placebo-controlled trial. Individu-
als who had been stable on asenapine for 
26 weeks were randomized to either continue on 
asenapine at 10 mg BID or switch to placebo. 
Time to relapse or impending relapse was sig-
nificantly longer in the asenapine-treated group, 
and the incidence of relapse or impending 
relapse was significantly lower in the asenapine-
treated group.25

Asenapine’s long-term efficacy in treating schizo-
phrenia was also studied in a double-blind trial in 
which 1225 subjects with diagnoses of schizo-
phrenia or schizoaffective disorder were rand-
omized to receive asenapine at 5 or 10 mg BID or 
olanzapine at 10 or 20 mg daily for 1 year. While 
both asenapine-treated and olanzapine-treated 
groups demonstrated differences in PANSS total 
scores at the endpoint, the olanzapine-treated 
group demonstrated a statistically significant 
improvement in PANSS total scores compared 
with the asenapine-treated group using LOCR.26 
Subjects were given the option to then continue 
treatment until the study blind was broken, and 
290 asenapine and 150 olanzapine patients con-
tinued in the extension trial. During this exten-
sion trial, clinical stability on both asenapine and 
olanzapine was maintained.27

The efficacy of asenapine compared with olan-
zapine in treating persistent negative symptoms of 
schizophrenia was examined in two 26-week core 
studies. Next, 26-week extension studies were 
completed to assess the long-term safety and effi-
cacy of the antipsychotic medications. In the core 
studies, subjects were randomized to receive 
asenapine or olanzapine. Asenapine was not supe-
rior to olanzapine in change in the 16-item 
Negative Symptom Assessment Scale (NSA-16) 
in either core study.30 In one of the extension 
studies, asenapine was superior to olanzapine in 
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change in the NSA-16. Compared with asenap-
ine, olanzapine demonstrated modestly greater 
but statistically significant changes in the PANSS-
positive subscale at several assessment points in 
both core studies, as well as in one of the exten-
sion studies.29

Bipolar disorder
Acute short-term studies (Table 4).  The efficacy 
of asenapine for the treatment of manic or mixed 
episodes of bipolar I disorder was established in 
a clinical trial program consisting of two phase 
III randomized, placebo, and active comparator-
controlled clinical trials where asenapine was 
flexibly dosed.31,32 These two trials were acute 
3-week studies with identical methods, followed 
by an optional 9-week extension study.33 Indi-
viduals that completed the 9-week extension 
study were eligible to participate in an additional 
40-week extension study.34 In the short-term tri-
als, adults experiencing manic or mixed bipolar 
episodes were randomized to flexible-dose 
asenapine (5 or 10 mg BID), placebo, or olan-
zapine (5–20 mg daily). Efficacy was established 
by measuring the change in Young Mania Rat-
ing Scale (YMRS) total score from baseline to 
day 21.35

In both phase III studies, the primary efficacy 
endpoint for asenapine was met, with a reduction 
in YMRS scores being significantly greater in the 
asenapine group relative to placebo.31,32

The efficacy of asenapine was further assessed in 
a fixed-dose study. In a multicenter, double-
blind, fixed-dose, parallel-group, 3-week placebo-
controlled trial, the efficacy of asenapine 5 mg 
and 10 mg BID was assessed in patients with 
bipolar I disorder experiencing an acute manic or 
mixed episode. Asenapine 5 mg and 10 mg BID 
were both superior to placebo.37

Longer-term studies (Table 5).  The longer-term 
efficacy of asenapine for patients with manic or 
mixed episodes of bipolar was first evaluated in a 
9-week extension trial of the initial two pivotal tri-
als, followed by a 40-week extension trial.33,34 For 
the 9-week extension, the primary efficacy out-
come was CFB to day 84 on the YMRS total 
score. A total of 504 patients that completed the 
initial trials enrolled and were continued on the 
study medication that they received during the 
initial trial. Those that received placebo were 
blindly switched to asenapine. Asenapine was 

efficacious and non-inferior to olanzapine. Using 
LOCF in the intention-to-treat population, the 
rates of response and remission for asenapine and 
olanzapine were similar on day 84. Individuals 
that completed the 9-week extension trial were 
then eligible to continue in a 40-week extension 
trial (218 enrolled out of 308 possible patients).34 
Participants remained blinded and continued 
with their existing study medication. The long-
term efficacy of asenapine was supported, with 
nearly identical reductions in YMRS total score 
from baseline to study endpoint for asenapine 
and olanzapine. Additionally, rates of response 
and remission were nearly identical for each study 
drug.

An extension study was also carried out for the 
fixed-dose asenapine trial completed by 
Landbloom et  al. After completing the initial 
3-week trial, participants were eligible to enroll in 
a 26-week, fixed-dose (5 or 10 mg BID), double-
blind, extension study.37,38 Individuals that 
received placebo in the acute trial received 
asenapine 5 mg BID in the extension study (pla-
cebo/asenapine group), otherwise, patients con-
tinued the dosage of asenapine that they previously 
received. Mean change in YMRS total score from 
acute trial baseline to extension trial endpoint was 
similar across treatment groups. Response and 
remission rates increased in each group from 
extension trial baseline to study endpoint.

Maintenance phase.  In a phase IIIb, randomized, 
placebo-controlled, double-blind, parallel-group 
trial, the effectiveness of asenapine in preventing 
the recurrence of a bipolar episode was assessed.44 
Individuals with bipolar I experiencing an acute 
manic or mixed episode were treated with asenap-
ine 5 mg or 10 mg BID during a 12–16-week 
open-label period. Patients meeting treatment 
response criteria for 8 weeks were randomized to 
26 weeks of double-blind treatment with asenap-
ine (5 mg or 10 mg BID) or placebo. The primary 
efficacy outcome was time to recurrence of any 
mood event. The risk of recurrence and the time 
to recurrence of any mood episode was signifi-
cantly longer in asenapine-treated individuals 
than placebo-treated individuals.

Adjunctive trials.  In a 12-week, double-blind, pla-
cebo-controlled study, followed by a double-
blind, placebo-controlled 40-week extension 
study to assess safety and tolerability (52 weeks 
total), adjunctive asenapine (5 or 10 mg BID) was 
compared with placebo in patients with an 
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inadequate response to lithium or valproate 
monotherapy.46 In the initial 12-week trial, the 
primary outcome measure was CFB YMRS total 
score at week 3. Adjunctive asenapine was found 
to be superior to placebo and no significant differ-
ence was observed between patients receiving 
lithium and those receiving valproate. Due to the 
limited number of participants recruited into the 
40-week extension study, efficacy outcomes at 
week 52 were limited, and there was no statisti-
cally significant difference between adjunctive 
asenapine and placebo.

Special populations

Child and adolescent populations. The efficacy 
of asenapine in treating adolescent patients aged 
10–17-years old with an acute manic or mixed 
episode of bipolar I disorder was established in 
a 3-week, double-blind, placebo-controlled trial, 
followed by a 50-week open-label, flexible-dose, 
extension study (Tables 4 and 5).39,40 In the acute 
trial, the primary efficacy measure was CFB in 
YMRS total score at day 21. On day 21, asenap-
ine was superior to placebo. YMRS responder 
rates were also significantly greater for asenapine 
than placebo. In the 50-week extension trial, there 
was no placebo group, and each patient received 
flexible-dose asenapine (see Table 5).

Older adults. The efficacy of asenapine in 
older adults with bipolar I disorder was evalu-
ated in two inpatient open-label studies and one 
outpatient open-label study.41–47 For both inpa-
tient studies, asenapine was titrated to 10 mg 
BID (Table 4). The first trial was a 4-week study 
of older-adult inpatients with manic episodes of 
bipolar I disorder, and mean YMRS changes from 
baseline to day 28 were statistically significant.41 
In a second 3-week study of older-adult inpa-
tients with a manic episode of bipolar, asenapine-
treated patients showed a significant decrease in 
YMRS at study endpoint.43 In a 12-week study 
of older outpatients with bipolar I or II disorder, 
currently having a suboptimal response to current 
psychotropic treatment, participants were started 
on adjunctive asenapine (Table 5).47 Augmenta-
tion with asenapine resulted in an improvement 
of both manic and depressive symptoms.

Observational studies.  A naturalistic, real-world, 
observational study evaluating the short-term effi-
cacy of asenapine for the treatment of manic epi-
sodes secondary to bipolar disorder or 
schizoaffective disorder was conducted in Italy.49 

Twenty hospitalized patients treated with asenap-
ine, and a comparison group of patients not 
treated with asenapine were selected and followed 
over 6 months. The mean length-of-stay was 17.9 
[standard deviation (SD) ± 9] days in the asenap-
ine group and 14.7 (SD ± 12.7) days in the com-
parator group (p = 0.138). The rehospitalization 
rate during the 6-month follow up was 17.7% 
(n = 3) in the asenapine group and 41.2% (n = 7) 
in the comparator group, though at 6 months, 
only two patients remained on asenapine.

Other uses
Asenapine has also been utilized for the off-label 
treatment of post-traumatic stress disorder, delu-
sional disorder, catatonia, cocaine-induced psy-
chotic disorder, and borderline personality 
disorder.50–56 Three open-label trials have evalu-
ated asenapine for the treatment of borderline 
personality disorder. In the first identified outpa-
tient study (n = 12), asenapine resulted in statisti-
cally significant improvements on the CGI scale 
modified for borderline personality disorder 
(CGI-BPD) global scores (p < 0.001) and affect 
instability, emptiness, and impulsivity subscales 
(each had p ⩽ 0.01), as well as a symptom reduc-
tion on the Borderline Symptom List-23 (BLS-
23) (p = 0.048). 55,57,58 In another study of 51 
adult outpatients with a diagnosis of borderline 
personality disorder, patients were randomized to 
receive asenapine (5–10 mg/day) or olanzapine 
(5–10 mg/day) and were assessed at baseline and 
after 12 weeks.54 Asenapine and olanzapine were 
found to have similar efficacy with few differences 
in global symptoms, though neither led to a 
decrease in depressive or aggressive symptoms. In 
the third and final trial, adjunctive asenapine was 
added to existing treatment in patients with bipo-
lar I disorder with and without borderline person-
ality disorder.56 In the 12-week study, 50 
consecutive outpatients with bipolar I disorder 
were evaluated for borderline personality disorder 
and divided into two groups, those with and with-
out borderline personality disorder. Asenapine 
was found to reduce both aggression and impul-
siveness in each group (p < 0.001); however, no 
significant difference was found between the two 
groups.

Aggression and agitation
Sublingual asenapine provides a less invasive 
option to traditionally used short-acting intra-
muscular antipsychotic agents in the treatment of 
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agitation. The effectiveness of sublingual asenap-
ine in the treatment of acute agitation was 
investigated in a randomized, double-blind, 
placebo-controlled study in which agitated adults 
were randomized to receive either sublingual 
asenapine at 10 mg (n = 60) or placebo (n = 60). 
The authors measured the change in the patients’ 
PANSS–Excited Component (PANSS-EC) at 
2 h.15,59,60 The change in PANSS-EC scores for 
the asenapine-treated group was significantly 
greater than the change in PANSS-EC scores for 
the placebo-treated group. The effect of sublin-
gual asenapine was rapid, with changes in the 
PANSS-EC score occurring as early as 15 min 
after asenapine administration.61

The use of asenapine to treat aggression in the 
inpatient psychiatric setting was assessed in a 
prospective, naturalistic, pilot, proof-of-concept 
study. Patients were administered the Refined 
Aggression Questionnaire and Modified Overt 
Aggression Scale (MOAS) on both hospital 
admission and discharge.62,63 Based on admis-
sions ratings on these scales, patients were cate-
gorized as aggressive and non-aggressive. Those 
patients deemed aggressive were divided further 
into those receiving asenapine (n = 5) and those 
not receiving asenapine (n = 42). Those patients 
who received asenapine were noted to have a sig-
nificant reduction in total aggression measured 
by the MOAS compared with those patients that 
did not receive asenapine (−14.7 ± 11.59 versus 
−5.4 ± 10.12, p < 0.0001).64

Tolerability

Sublingual asenapine
Asenapine has unique adverse effects attributed 
to its sublingual method of administration and 
can precipitate dysgeusia (distorted, altered, or 
unpleasant taste) and oral hypoesthesia (numb-
ness). A black-cherry formulation is available to 
possibly lessen the unpleasant taste.65 The etiol-
ogy of the oral hypoesthesia is likely attributable 
to local anesthetic activity; however, the effects 
are typically transient and resolve within 1 h.66,67

The most common adverse effects (incidence 
⩾5% and at least twice that for placebo) of asenap-
ine are akathisia, oral hypoesthesia, and somno-
lence in adult patients with schizophrenia, and 
somnolence, oral hypoesthesia, dizziness, extrapy-
ramidal symptoms (EPS; excluding akathisia), 
and akathisia in adults with bipolar I disorder.7

In the short-term clinical trials program for bipo-
lar disorder, the percentage of patients reporting 
adverse events of interest (asenapine versus pla-
cebo) were: (a) somnolence, 24% versus 6% 
[number needed to harm (NNH) = 6; 95% confi-
dence interval (95% CI) 5–9]; (b) dizziness, 11% 
versus 3% (NNH = 13, 95% CI 9–25); (c) EPS 
other than akathisia, 7% versus 2% (NNH = 20, 
95% CI 9–25); (d) increased body weight, 24% 
versus <1% (NNH = 6, 95% CI 5–9).65 There 
was an increase in body weight (⩾7%) in 5.8% of 
patients receiving asenapine versus 0.5% receiving 
placebo. In comparison with olanzapine, there 
was a significant weight increase in 39.2% of 
asenapine-treated patients compared with 55.1% 
in olanzapine-treated patients.68 The percentage 
of patients discontinuing treatment due to adverse 
effects was 10% for asenapine and 6% for placebo 
[NNH = 25, non-significant (NS)].65 Additionally, 
fixed-dose short-term studies showed that there is 
a dose-dependent increase in adverse effects, with 
treatment-emergent adverse events occurring at a 
rate of 59.8% with asenapine 5 mg, and 74.8% 
with asenapine 10 mg BID.19 Incorporating fixed-
dose and flexible-dosed short-term studies for 
bipolar disorder, the rate of oral hypoesthesia was 
10% versus 1%, and the rate of dysgeusia was 4% 
versus <1% in the asenapine and placebo groups, 
respectively.8

The long-term tolerability of asenapine has been 
evaluated in three long-term extensions to acute 
bipolar trials.34,38,44 In a 40-week, double-blind, 
flexible-dose extension trial, three groups of 
patients with bipolar disorder were assessed for 
safety and tolerability outcomes. The groups con-
sisted of: (a) a placebo/asenapine group for 
patients that received placebo during the initial 
3-week acute trial and were then converted to 
asenapine; (b) an asenapine group; (c) an olan-
zapine group.34 The overall incidence of treat-
ment-emergent adverse effects was 71.9%, 
86.1%, and 79.4% in the placebo/asenapine, 
asenapine, and olanzapine groups, respectively. 
Adverse events occurring ⩾10% in each group 
were as follows: (a) placebo/asenapine: headache, 
somnolence, insomnia, nausea, parkinsonism, 
tremor, and constipation; (b) asenapine: insom-
nia, sedation, depression, headache, somnolence, 
increased weight, dizziness, nausea, and akathisia; 
(c) olanzapine: increased weight, somnolence, 
sedation, headache, insomnia, and akathisia. 
Clinically significant weight gain (⩾7% increase 
from baseline) occurred in 21.9%, 39.2%, and 
55.1% of patients in the placebo/asenapine, 
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asenapine, and olanzapine groups, respectively, 
with an NNH for olanzapine versus asenapine of 
seven. However, the rate of discontinuation 
attributed to adverse events was relatively low, 
10.8% among all patients who received asenapine 
and 8.4% among the olanzapine group. In a 
26-week, fixed-dose, double-blind, extension trial 
of a 3-week acute efficacy trial, the long-term tol-
erability of asenapine at difference dosages was 
evaluated.38 A dose-dependent effect (5 mg versus 
10 mg BID) among treatment-emergent adverse 
events was not evident.37 Moreover, in a more 
recent 26-week extension trial of treatment 
responders, the study authors reported, ‘the 
known safety and tolerability profile for asenapine 
was confirmed in this trial, with no detection of 
new safety or tolerability signals.’44

The safety and tolerability of asenapine that was 
observed in the bipolar I disorder trials was main-
tained and confirmed in trials evaluating asenap-
ine for adult patients with schizophrenia. In the 
short-term clinical trials program for schizophre-
nia, two 6-weeks trials established the efficacy 
and safety profile of asenapine for the treatment 
of schizophrenia.14,15 Cumulatively, 9% of 
asenapine- and 10% of placebo-treated patients 
discontinued treatment due to adverse events. 
From the short-term registrational studies, the 
estimates of NNH versus placebo were 35 for the 
outcome of weight gain ⩾7%, 17 for adverse 
events of somnolence, and 35 for adverse events 
of akathisia; these NNH values are comparable 
with other well-tolerated first-line SGAs in the 
treatment of schizophrenia.69

Across the short-term schizophrenia and bipolar 
trials and the 52-week schizophrenia trial, the rate 
of discontinuation due to oral hypoesthesia was 
0.27%.66

Asenapine has a minimal effect on the QT/QTc 
interval, with an increase in QTc ranging from 
2 ms to 5 ms compared with placebo. In a dedi-
cated QTc interval study (n = 151), no patient 
treated with asenapine experienced QTc increase 
⩾60 ms from baseline, or QTc of ⩾500 ms.70

All antipsychotics carry warnings regarding ortho-
static hypotension and syncope. As per product 
labeling, the rates of syncope with sublingual 
asenapine were low and mostly similar to that for 
placebo among the populations tested.8 There 
were no reports of syncope for both doses of 
transdermal asenapine in the placebo-controlled 

trial (orthostatic hypotension, considered a prel-
ude to potential syncope, occurred at rates of 
1.5% of patients treated with 3.8 mg/24 h and 0% 
of patients treated with 7.6 mg/24 h, compared 
with <1% of patients treated with placebo).71

Asenapine functions, in part, as a dopamine D2 
receptor antagonist, and as such, was expected to 
be associated with an increased serum prolactin 
level. However, short-term trials of asenapine for 
the treatment of schizophrenia and bipolar disor-
der did not result in clinically relevant changes 
attributable to prolactin levels (0.4% for asenap-
ine versus 0% for placebo), and in a 26-week study 
of patients with bipolar disorder, there were no 
treatment-emergent adverse effects related to 
prolactin abnormalities.8,38

In the largest identified network meta-analysis to 
date, the comparative tolerability of 32 oral antip-
sychotics for the treatment of schizophrenia was 
evaluated. In terms of tolerability, asenapine 
ranked toward the middle in most areas. For all-
cause discontinuation, asenapine ranked 21st out 
of 32 antipsychotics. It ranked 15th out of 27 for 
weight gain, 14th out of 21 for increase in prolac-
tin, 21st out of 33 (includes placebo) for sedation, 
and 14th out of 31 for akathisia.72

Pediatric tolerability
Although asenapine is approved by the FDA for 
the treatment of manic and mixed episodes of 
bipolar I disorder in children and adolescents aged 
10–17, it has also been studied for the treatment 
of schizophrenia in this patient population. In the 
acute trials of children and adolescents with bipo-
lar I disorder and schizophrenia, adverse effects 
were comparable between conditions. In the bipo-
lar trial, there was no difference between placebo 
and treatment groups in the discontinuation rate 
due to adverse effects.39 In the schizophrenia trial, 
the rates were 2.9%, 6.1%, and 7.5% for placebo, 
asenapine 2.5 mg and 5 mg BID, respectively.17 
Treatment-emergent adverse events with an inci-
dence of ⩾5% and at least twice that of placebo 
for each asenapine group in the bipolar and schiz-
ophrenia trials include somnolence, sedation, and 
oral hypoesthesia/dysgeusia.

In general, the incidence of weight gain from 
SGAs is higher in children and adolescents than it 
is in adults.73 In each asenapine adolescent study, 
the incidence of weight gain ⩾7% from baseline 
was significantly higher in patients treated with 
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asenapine when compared with placebo. In the 
bipolar trial, the incidence of weight gain ⩾7% 
for asenapine 2.5 mg, 5 mg, and 10 mg twice daily 
versus placebo was 12.0%, 8.9%, and 8.0% versus 
1.1%.

Following the short-term trial of asenapine in a 
pediatric bipolar I population, patients were eligi-
ble to enroll in a 50-week, flexible-dose (2.5–
10 mg BID), extension trial.40 Long-term 
treatment with asenapine was generally well toler-
ated, and discontinuation due to treatment-emer-
gent adverse events was 15%. The most common 
adverse event was combined somnolence/seda-
tion/hypersomnia, occurring in 42.4% of patients 
treated with asenapine, followed by oral hypoes-
thesia/dysgeusia (7.5%), EPS (6.2%), and 
akathisia (4.7%). Weight gain in patients receiv-
ing asenapine exceeded what would be expected 
as part of normal growth and development, and 
34.8% of patients experienced clinically signifi-
cant weight gain ⩾7% of their body weight. In a 
systematic meta-review of the safety of 80 antide-
pressants, antipsychotics, anti-attention-deficit/
hyperactivity medications and mood stabilizers in 
children and adolescents with psychiatric disor-
ders, among the identified antipsychotic medica-
tions, asenapine was favorably ranked.74

Transdermal asenapine
The tolerability of transdermal asenapine was eval-
uated in a phase III, randomized, double-blind, 
fixed-dose, placebo-controlled trial that evaluated 
the efficacy and tolerability of transdermal asenap-
ine in patients with schizophrenia.21, Transdermal 
asenapine was well tolerated, with adverse events 
comparable with placebo [55.4%, 53.9%, and 
51.5% in the high-dose asenapine (HP-3070 
7.6 mg/24 h), low-dose asenapine (HP-3070 
3.8 mg/24 h), and placebo groups respectively]. 
Most side effects were mild, and serious adverse 
events were similar across groups (<2% of patients 
in each group). The discontinuation rate due to 
adverse events was 7.8%, 4.9%, and 6.8% in high-
dose, low-dose, and placebo groups, respectively.21

Adverse effects that are not dependent on the 
method of medication administration were com-
parable between sublingual and transdermal 
asenapine. Non-dermatologic adverse events 
(occurring in ⩾5% of asenapine-treated patients 
and at least double that of placebo) include: EPS 
(13% versus 8% versus 2% in asenapine high-dose, 
low-dose, placebo groups, respectively) and 

weight gain (6% versus 2%, high-dose asenapine 
versus placebo). EPS and weight gain appear dose 
related for transdermal asenapine. Somnolence 
does not seem to be associated with the transder-
mal formulation.21,75

The application site for transdermal asenapine is 
adjusted daily to minimize skin irritation. 
Transdermal asenapine can result in dermatologic 
side effects, including erythema (9.8%, 9.3%, 
3%) and pruritis (3.9%, 4.9%, 1.9%) in the 
7.6 mg/24 h, 3.8 mg/24 h, and placebo groups, 
respectively. There was one serious adverse event, 
in which one patient receiving HP-3070 
7.6 mg/24 h experienced severe application-site 
erythema which resolved without intervention, 
and the patient remained in the study. Overall, the 
rates of discontinuation due to dermatologic con-
ditions or reactions were ⩽0.5% across all groups.

Limitations to use
The largest barrier to more widespread use of 
asenapine at this time appears to be cost, and in 
turn, limited availability. At this time, 60 tablets 
of generic 10 mg asenapine costs between $219 
and $326. The transdermal patch formulation of 
asenapine is only available as a branded product, 
and 30 7.6/24 h patches currently cost between 
$1189 and $1259.76 When considering cost, the 
potentially favorable impact of asenapine on 
healthcare utilization should also be considered. 
In a retrospective cohort study conducted by the 
company marketing sublingual asenapine, 
patients were less likely to be hospitalized in the 
6 months following initiation of asenapine treat-
ment as compared with the 6 months prior to the 
initiation of asenapine treatment (41.8% versus 
26.2%, p < 0.001) or be seen in the emergency 
room (24.9% versus 18.9%, p = 0.03). Healthcare 
costs decreased by $4776 in the post-asenapine 
treatment period despite mean pharmacy costs 
increasing by $828.77

As with any oral (or transdermal) medication, a 
certain degree of patient co-operation is required, 
precluding its use in patients requiring parenteral 
administration of an antipsychotic on an emer-
gent basis. Patients who have difficulty avoiding 
food or drink may not be ideal candidates for sub-
lingual asenapine because patients are advised 
not to eat or drink in the 10 min following asenap-
ine administration. However, waiting the full 
10 min may not be necessary; the tablet itself dis-
integrates within 10 s (dissolution is rapid because 
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the tablet is highly porous with high aqueous sol-
ubility) and the mean asenapine exposure for sub-
jects given water at 2 min was only ~20% lower, 
and at 5 min was only ~10% lower.7 Still, this may 
be challenging for patients taking other medica-
tions that require juice or water to aid in swallow-
ing. Additionally, patients may find adhering to 
the twice-daily dosing of sublingual asenapine 
difficult. In contrast, while transdermal asenapine 
provides an opportunity for improved medication 
adherence, limitations include the potential for 
application-site and environmental factors to 
influence adhesion and absorption.78

Place in treatment
Based on a recent network meta-analysis, asenap-
ine ranks as a moderate metabolic offender and is 
comparable with brexpiprazole and risperidone in 
terms of weight gain, and causes minimal change 
in blood glucose, similar to lurasidone and ziprasi-
done.79 In terms of comparative efficacy, the rate 
of all-cause discontinuation for asenapine places 
it in a tier alongside aripiprazole, quetiapine, and 
lurasidone.72 Although asenapine ranked 5th and 
8th out of 21 antipsychotics for alleviating nega-
tive and positive symptoms of schizophrenia, 
respectively, there is considerable overlap in terms 
of the 95% credible intervals for the standardized 
mean differences for these outcomes among 
almost all of the tested antipsychotics.

What truly distinguishes asenapine is its atypical 
method of administration. Sublingual and trans-
dermal asenapine have the potential to enhance 
treatment adherence by minimizing covert non-
adherence (‘cheeking’). Unrecognized cheeking of 
pills can lead to complex and unnecessary treat-
ment regimens.80 In considering the heterogenous 
landscape of antipsychotic medications, asenapine 
has a unique profile and could likely be utilized in 
patients that prioritize metabolically favorable 
medications, or prefer a sublingual or transdermal 
preparation. Further work on characterizing 
potentially different clinical outcomes based on 
the formulation used would be of interest.

Conclusion
Asenapine is an atypical antipsychotic medication 
available in two different atypical formulations: a 
sublingually absorbed tablet and a transdermal 
‘patch.’ This is a consequence of asenapine hav-
ing almost no bioavailability if directly swallowed. 
The clinical trial development program for the 

sublingual preparation has led to FDA approval 
for the treatment of schizophrenia in adults, acute 
monotherapy treatment of manic or mixed epi-
sodes in bipolar I disorder in adults and pediatric 
patients 10–17 years of age, adjunctive treatment 
to lithium or valproate in bipolar I disorder in 
adults, and for maintenance monotherapy treat-
ment in bipolar I disorder in adults. The transder-
mal formulation has received FDA approval 
solely for the treatment of adults with schizophre-
nia, as studies of this preparation were not con-
ducted in bipolar disorder nor in pediatric 
patients. The efficacy and tolerability of asenap-
ine has been established in acute and long-term 
trials, with its tolerability being similar to the 
more metabolically favorable SGAs. Adverse 
events unique to the formulations include oral 
hypoesthesia and dysgeusia for the sublingual for-
mat, and application-site erythema and pruritus 
for the transdermal system.
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