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Background: Patients with schizophrenia or bipolar disorder (BPD) may be differentially 

sensitive to antipsychotics. This study assessed the median time to onset, duration, and rate of 

somnolence associated with asenapine and other antipsychotics in both indications.

Methods: Ten clinical trials (n = 4786) were analyzed as five cohorts pooled according to 

indication and study design.

Results: In the short-term schizophrenia cohort, the incidence of somnolence was 13.1%, 19.1%, 

8.5% 5.2%, and 6.9% with asenapine, olanzapine, risperidone, haloperidol, and placebo, respec-

tively. Median time to onset of somnolence was 2 days for asenapine and olanzapine, and 6, 3, 

and 7 days for risperidone, haloperidol, and placebo, respectively. Median duration was 15 days 

for asenapine and olanzapine, and 3, 22.5, and 4.5 days for risperidone, haloperidol, and placebo, 

respectively. In the long-term schizophrenia cohort, the incidence, time to onset, and duration of 

somnolence with asenapine and olanzapine were 18.4% versus 19.6%, 9.0 days versus 12 days, 

and 22 days versus 21 days, respectively. In schizophrenia with persistent negative symptoms, 

the incidence, median time to onset, and duration of somnolence with asenapine and olanzapine 

were 18.5% versus 21.1%, 9.0 days versus 7.5 days, and 25.0 days versus 41.5 days, respectively. 

In the monotherapy for BPD cohort, the incidence of somnolence with asenapine, olanzapine, 

and placebo was 23.8%, 26.4%, and 6.4%, respectively. Median time to onset and duration of 

somnolence with asenapine, olanzapine, and placebo were 1, 2, and 2 days, respectively, and 7, 

8.5, and 5 days. In the adjunctive therapy for BPD cohort, the incidence, median time to onset, 

and duration of somnolence with asenapine and placebo were 24.0% versus 10.2%, 1.5 days 

versus 2 days, and 12.5 days versus 7 days, respectively.

Conclusion: In the short-term schizophrenia cohort, time to onset and duration of somno-

lence with asenapine was similar to that with olanzapine and haloperidol. Only asenapine and 

olanzapine had significantly higher rates of somnolence relative to placebo. The time to onset, 

duration, and incidence of somnolence with asenapine and olanzapine was similar in patients 

with long-term schizophrenia and those with BPD. Patients with BPD were more sensitive than 

those with schizophrenia to asenapine and olanzapine.
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Introduction
Schizophrenia and bipolar disorder (BPD) are two of the most common and debili-

tating psychiatric disorders, causing severe impairment, and are associated with an 

increased risk of suicide.1 Although each disorder presents with its own distinct symp-

tom profile, antipsychotics are commonly used in both conditions. Depending on the 

Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
1145

O r i g i nal    R esearch     

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/NDT.S41333

N
eu

ro
ps

yc
hi

at
ric

 D
is

ea
se

 a
nd

 T
re

at
m

en
t d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

mailto:keming.gao@uhhospitals.org
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/NDT.S41333


Neuropsychiatric Disease and Treatment 2013:9

pharmacological profile of a drug, the use of antipsychotics 

in patients with schizophrenia or BPD can be associated 

with an increased incidence of somnolence, including seda-

tion and hypersomnia.2 Antipsychotic-induced sedation can 

be associated with poor cognition and an increase in reported 

accidents, and prolonged or severe sedation could potentially 

impair quality of life and result in noncompliance with 

medication. However, sedation may be helpful under certain 

circumstances in the management of acute schizophrenia or 

mania because of its ability to regulate sleep disturbances 

and manage agitation. In this regard, patients with BPD have 

been reported to be more sensitive in general than those with 

schizophrenia to the sedative effects of antipsychotics.2

Asenapine is a tetracyclic antipsychotic with a unique 

pharmacologic profile,3 and is approved in the United 

States for the treatment of schizophrenia in adults and for 

the acute treatment of manic or mixed episodes associated 

with bipolar I disorder, either as monotherapy or as therapy 

adjunctive to lithium or valproate. In the European Union, 

asenapine is approved for the treatment of moderate to severe 

manic episodes associated with bipolar I disorder.4 In both 

short-term and long-term clinical studies, sublingual asenap-

ine was effective and generally well tolerated in patients with 

schizophrenia5–8 and in those with manic or mixed symptoms 

associated with bipolar I disorder.9–13

Asenapine is formulated as a fast dissolving and rap-

idly absorbed sublingual tablet, and is able to be initiated at 

therapeutic doses without titration. Like some antipsychotics,2 

somnolence and/or sedation are the most commonly reported 

adverse events associated with asenapine in patients with schizo-

phrenia or BPD.14 However, it remains unclear if asenapine has 

a similar risk of treatment-emergent somnolence compared with 

other antipsychotics, and if patients with schizophrenia or BPD 

have a similar risk, onset, and duration of treatment-emergent 

somnolence on asenapine. Such information would aid clinicians 

in the appropriate use of asenapine. Therefore, we conducted a 

post hoc analysis of 10 clinical trials of asenapine in the treat-

ment of schizophrenia and BPD to compare the incidence, 

median time to onset, and average duration of somnolence/

sedation, to determine whether there was a difference in the risk 

of treatment-emergent somnolence with asenapine, olanzapine, 

risperidone, and haloperidol relative to placebo, and to explore 

if there was any difference in sensitivity to the sedative effects 

of asenapine in these therapeutic settings.

Materials and methods
This was a post hoc analysis of 10 clinical trials involving 

a total of 4786 patients. The data were analyzed and pooled 

into five cohorts according to treatment indication (cohorts 1, 

2, and 3 for schizophrenia and cohorts 3 and 4 for bipolar 

mania). These five cohorts were also constructed based on 

study design, such as acute (cohort 1) versus long-term 

(cohorts 2 and 3), placebo-controlled (cohort 1) versus 

head-to-head active drug comparison (cohorts 2 and 3), fixed-

dose (cohort 1) versus flexible dose (cohorts 2 and 3), and 

monotherapy (cohort 4) versus adjunctive therapy (cohort 5). 

A summary description of each of the five cohorts, including 

study designs, patient population, permitted concomitant 

medications, and major eligibility criteria is presented 

in Table  1. In each study, patients assigned to asenapine 

received the study drug at a dose of 5–10 mg twice daily. 

The primary results of these studies have been reported 

elsewhere.5,7–9,12,13,15

For the purposes of this analysis, somnolence was defined 

as any treatment-emergent adverse event corresponding to the 

Medical Dictionary for Regulatory Activities (MedDRA) pre-

ferred terms of somnolence, sedation, or hypersomnia. The 

severity (maximum intensity of the event) was determined 

by the primary investigators of each study. If more than one 

event occurred, the maximum intensity was determined as 

the greatest of those events. The time to onset of somnolence 

was calculated as the number of days from the first dose of 

study medication to the first day of the event. Duration of 

somnolence was calculated as the number of days between 

the day of onset and the last day of the event. If an event was 

unresolved at the end of the study, the last day was imputed as 

seven days after the last dose for an adverse event or 30 days 

after the last dose for a serious adverse event. If there were 

no events by the end of the trial or at early discontinuation, 

the time to the event was considered right censored at the 

last day of the study medication.

Schizophrenia
Cohort 1: short-term schizophrenia
The short-term schizophrenia cohort consisted of 1318 patients 

with acute exacerbation of their positive symptoms enrolled 

in four 6-week monotherapy trials, including 572 patients 

treated with asenapine (5–10 mg twice daily), 378 treated 

with placebo, 59 with risperidone (3  mg twice daily), 

194 with olanzapine (5–20 mg once daily), and 115 with 

haloperidol (4 mg twice daily).5,7,16

Cohort 2: long-term schizophrenia and 
schizoaffective disorder
The long-term (52-week) schizophrenia and schizoaffective 

cohort consisted of 1219 patients with acute exacerbation of 
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their positive symptoms and enrolled in a single monotherapy 

safety trial, including 908 asenapine-treated (5–10 mg twice 

daily) and 311 olanzapine-treated (5–20  mg once daily) 

patients.8

Cohort 3: monotherapy for schizophrenia  
with persistent negative symptoms
The persistent negative symptoms (PNS) cohort consisted 

of 949 patients suffering from PNS enrolled in two 26-week 

monotherapy trials, including 485 asenapine-treated 

(5–10 mg twice daily) and 464 olanzapine-treated (5–20 mg 

once daily) patients.15

Bipolar mania
Cohort 4: short-term monotherapy 
for bipolar I disorder
The short-term bipolar I disorder cohort consisted of 

976 patients enrolled in two 3-week monotherapy trials, 

including 379 patients treated with asenapine (5–10 mg twice 

daily), 203 with placebo, and 394 with olanzapine (5–20 mg 

once daily).9,12

Cohort 5: short-term adjunctive therapy 
for bipolar I disorder
The adjunctive bipolar I disorder cohort consisted of 

324 patients enrolled in a single 12-week trial, including 

158 asenapine-treated (5–10 mg twice daily) patients and 

166 placebo-treated patients who were administered asenap-

ine as an adjunct to lithium or valproate.13

Key outcomes
Key outcome measures were incidence, time to onset, and 

duration of somnolence. Somnolence as an adverse event 

was defined using MedDRA preferred terms and included 

somnolence, sedation, and hypersomnia. An additional 

exploratory measure was the percentage of patients who 

took any sedatives/hypnotics or benzodiazepines during the 

studies and in whom use of these medications was associated 

with onset of somnolence within 24 hours.

Subgroup analyses
A subgroup analysis of patients in the short-term schizophre-

nia and short-term bipolar 1 disorder monotherapy cohorts 

(cohorts 1 and 4, respectively) was evaluated according to 

baseline Positive and Negative Syndrome Scale (PANSS) 

anxiety score G2  ,4 or $4, PANSS depression score 

G6 ,4 or $4, and PANSS Marder Factor (MF) anxiety/

depression score ,16 or $16. The BPD subgroups were 

evaluated using a Montgomery-Åsberg Depression Rating 

Scale (MADRS) total score  ,20 or $20 and a Clinical 

Global Impressions of Bipolar Disorder severity of depres-

sion score ,4 or $4.

Statistical analysis
All post hoc analyses were conducted in patients who 

received at least one dose of active agent or placebo for 

each trial. Data were pooled across doses in each cohort for 

asenapine, active controls (risperidone, olanzapine, and halo-

peridol), and placebo. The number needed to treat to harm 

(NNH) for an event of somnolence for each active group 

relative to the placebo group was calculated in cohorts 1, 4, 

and 5, and relative to the olanzapine group in cohorts 2 and 3 

when differences in the incidence rates between the treatment 

groups were statistically significant. The 95% confidence 

intervals (CIs) were based on differences in treatment rate 

using the Miettinen and Nurminen method.17 Median time to 

onset and duration of somnolence were calculated based on 

patients who experienced treatment-emergent somnolence/

sedation events. P values to test differences in distribution 

of time to onset of somnolence were calculated using the 

log-rank test.

Results
Schizophrenia
Cohort 1: short-term schizophrenia risk for somnolence
In the short-term schizophrenia cohort, the incidence of 

somnolence (Table  2) with all doses of asenapine was 

13.1%, 6.9% with placebo, 8.5% with risperidone, 5.2% 

with haloperidol, and 19.1% with olanzapine. The NNH 

(95% CI) for asenapine and olanzapine relative to placebo 

was 16 (10, 43) and 8 (5, 15), respectively. The difference 

between risperidone or haloperidol and placebo was not 

significant. No patients discontinued because of somno-

lence/sedation in the placebo, risperidone, or haloperidol 

groups, but one patient (0.2%) receiving asenapine and two 

patients (1.0%) receiving olanzapine discontinued due to 

somnolence. One event of severe somnolence was reported 

in the asenapine group. Moderate events of somnolence 

with placebo, asenapine, risperidone, olanzapine, and halo-

peridol were experienced by five (1.3%), 13 (2.3%), two 

(3.4%), 13 (6.7%), and one (0.87%) patients, respectively 

(Figure 1). All other events of somnolence with each treat-

ment were mild.

As shown in Table  2, in patients with less anxiety at 

baseline (PANSS G2  ,4), only olanzapine had a sig-

nificantly increased risk for somnolence, with a NNH 
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Table 2 Somnolence in short-term schizophrenia cohort

Treatment Incidence  
n/N (%)

Difference between active treatment  
and placebo % (95% CI)

NNH  
(95% CI)

Full sample Asenapine 5–10 mg twice daily 75/572 (13.1) 6.23 (2.34, 9.98) 16 (10, 43)
Risperidone 3 mg twice daily 5/59 (8.5) 1.60 (-4.16, 11.7) ns
Olanzapine 5–20 mg once daily 37/194 (19.1) 12.19 (6.49, 18.73) 8 (5, 15)
Haloperidol 4 mg twice daily 6/115 (5.2) -1.66 (-5.88, 4.40) ns
Placebo 26/378 (6.9) – –

G2 , 4 Asenapine 5–10 mg twice daily 33/331 (10.0) 4.01 (-0.80, 8.52) ns
Risperidone 3 mg twice daily 4/27 (14.8) 8.85 (-0.92, 26.70) ns
Olanzapine 5–20 mg once daily 18/100 (18.0) 12.04 (4.68, 21.14) 8 (5, 21)
Haloperidol 4 mg twice daily 0/78 (0) -5.96 (-9.94, -1.10) ns
Placebo 13/218 (6.0) – –

G2 $ 4 Asenapine 5–10 mg twice daily 42/241 (17.4) 9.30 (2.60, 15.68) 11 (6, 39)
Risperidone 3 mg twice daily 1/32 (3.1) -5.00 (-11.23, 7.90) ns
Olanzapine 5–20 mg once daily 19/94 (20.2) 12.09 (3.50, 22.03) 8 (5, 29)
Haloperidol 4 mg twice daily 6/37 (16.2) 8.09 (-2.01, 23.50) ns
Placebo 13/160 (8.1) – –

MF , 16 Asenapine 5–10 mg twice daily 64/518 (12.4) 5.57 (1.52, 9.45) 18 (11, 66)
Risperidone 3 mg twice daily 5/51 (9.8) 3.02 (-3.45, 14.40) ns
Olanzapine 5–20 mg once daily 35/178 (19.7) 12.88 (6.86, 19.77) 8 (5, 15)
Haloperidol 4 mg twice daily 4/108 (3.7) -3.08 (-7.12, 2.73) ns
Placebo 23/339 (6.8) – –

MF $ 16 Asenapine 5–10 mg twice daily 11/54 (20.4) 12.68 (-2.46, 26.76) ns
Risperidone 3 mg twice daily 0/8 (0) -7.69 (-20.50, 25.70) ns
Olanzapine 5–20 mg once daily 2/16 (12.5) 4.81 (-11.15, 29.00) ns
Haloperidol 4 mg twice daily 2/7 (28.6) 20.88 (-3.06, 57.60) ns
Placebo 3/39 (7.7) – –

G6 , 4 Asenapine 5–10 mg twice daily 51/428 (11.9) 5.99 (1.61, 10.15) 17 (10, 62)
Risperidone 3 mg twice daily 4/40 (10.0) 4.07 (-2.97, 17.30) ns
Olanzapine 5–20 mg once daily 32/145 (22.1) 16.14 (9.32, 23.99) 6 (4,11)
Haloperidol 4 mg twice daily 4/93 (4.3) -1.62 (-6.11, 4.98) ns
Placebo 16/270 (5.93) – –

G6 $ 4 Asenapine 5–10 mg twice daily 24/144 (16.7) 7.41 (-1.22, 15.68) ns
Risperidone 3 mg twice daily 1/19 (5.3) -4.00 (-12.71, 15.00) ns
Olanzapine 5–20 mg once daily 5/49 (10.2) 0.94 (-8.27, 13.30) ns
Haloperidol 4 mg twice daily 2/22 (9.1) -0.17 (-10.11, 19.00) ns
Placebo 10/108 (9.3) – –

Abbreviations: CI, confidence interval; N, total number of patients in treatment arm; n, number of patients with treatment-emergent somnolence; %, percentage of patients 
in treatment arm with treatment-emergent somnolence; G2, PANSS G2 (anxiety); MF, PANSS MF anxiety/depression; G6, PANSS G6 (depression); NNH, number needed 
to treat to result in an adverse event of somnolence; (harm) ns, not statistically significant; PANSS, Positive and Negative Syndrome Scale.

of 8 [95% CI (5, 21)]. In contrast, in patients with elevated 

baseline anxiety (PANSS G2 $4), both asenapine and 

olanzapine were associated with a significantly increased 

risk of somnolence, with an NNH of 11 [95% CI (6, 39)] 

and 8 [95% CI (5, 29)], respectively. In patients with 

less severe depression at baseline (PANSS MF anxiety/

depression ,16 or PANSS G6 ,4), both asenapine and olan-

zapine had a significantly increased risk of somnolence, but 

in patients with more severe depression (PANSS MF anxiety/ 

depression $16 or PANSS G6 $4), none of the active treat-

ments increased the risk of somnolence.

The median time to onset of somnolence (Figure 2A) 

was significantly shorter with asenapine (2.0 days; P,0.01) 

and olanzapine (2.0 days; P,0.0001) compared with pla-

cebo (7.0 days). The median times to onset with risperidone 

(6.0 days) and haloperidol (3.0 days) were not significantly 

different from placebo. The median duration of somnolence 

(Figure 3) with asenapine was numerically longer (15 days) 

than with placebo (4.5 days) or risperidone (3 days), similar 

to olanzapine (15 days), and numerically less than haloperidol 

(22.5 days). Duration of somnolence was longer in patients in 

the olanzapine group with elevated baseline anxiety (PANSS 

G2 $4, Figure 4A). In the asenapine and olanzapine groups, 

the median duration of somnolence was prolonged in the sub-

group of patients with PANSS MF anxiety/depression $16 

(Figure 4B).
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Figure 1 Frequency of somnolence events by intensity.
Abbreviations: ASE, asenapine; HAL, haloperidol; OLA, olanzapine; PBO, placebo; RIS, risperidone.

Cohort 1: short-term schizophrenia rates  
of sedative/hypnotic use
In the short-term schizophrenia cohort, 23.5%–64.4% of patients 

across all treatment groups used sedatives/hypnotics (Table 3). 

Significantly more patients treated with risperidone received 

sedatives/hypnotics compared with those on placebo, with a 

difference in rate of 21.8 (95% CI [8.1, 34.0]). In contrast, sig-

nificantly fewer patients treated with haloperidol received seda-

tives/hypnotics than those treated with placebo, with a difference 

in rate of −19.1 (95% CI [-27.7, -9.3]). Benzodiazepines were 

used by 52.2%–83.1% of patients in this cohort during treat-

ment with the study drug. The likelihood of treatment-emergent 

somnolence occurring with any treatment within 24 hours of 

receiving hypnotics/benzodiazepines was relatively low (placebo 

0.3%, asenapine 2.3%, other antipsychotics 0%–1.7%).

Similarly, in patients with less severe baseline anxiety 

(PANSS G2  ,4) or symptoms of depression (PANSS 

G6 ,4 or PANSS MF ,16), significantly more treated with 

risperidone but significantly fewer treated with haloperidol 

received sedatives/hypnotics than those treated with placebo 

(Table 3). No significant change was observed in the use of 

sedatives/hypnotics by patients in these groups who were 

administered asenapine. In contrast, with the exception of 

those treated with risperidone, significantly fewer patients 

with severe baseline anxiety (PANSS G2 $4) treated with 

other antipsychotics received sedatives/hypnotics than those 

treated with placebo. In patients with worse baseline anxi-

ety (PANSS G2 $4), use of benzodiazepines ranged from 

65.6% to 90.6% across all groups. In patients with less severe 

baseline anxiety (PANSS G2 ,4), use of benzodiazepines 

ranged from 43.6% to 74.1%.

In patients with worse symptoms of depression at baseline 

(PANSS MF $16), use of sedatives/hypnotics ranged from 

37.5% to 71.4%. Use of benzodiazepines ranged from 70.4% 

to 87.5% across all groups. In patients with baseline PANSS 

G6 $4, use of sedatives/hypnotics ranged from 40.9% to 

63.2% and benzodiazepines from 70.1% to 89.5% across all 

treatment groups. In patients with less severe depression at 

baseline, use of sedatives/hypnotics was 20.4%–64.7% with 

PANSS MF anxiety/depression ,16 and 19.4%–65.0% with 

PANSS G6 ,4. Use of benzodiazepines was 50.0%–82.4% 

in patients with baseline PANSS MF anxiety/depression ,16 

and 46.2%–80.0% in those with PANSS G6 ,4.

Cohort 2: long-term schizophrenia and 
schizoaffective disorder
In the cohort with long-term (52-week) schizophrenia and 

schizoaffective disorder, the incidence of somnolence with 

asenapine was 18.5% and 19.6% with olanzapine, without 

any significant difference between the two groups. Thirteen 

patients (1.43%) treated with asenapine and four (1.29%) 

treated with olanzapine experienced severe somnolence 

(Figure  1). Nine patients (1.0%) receiving asenapine and 

one receiving olanzapine (0.3%) discontinued as a result of 

somnolence/sedation. No statistically significant difference 

was observed for median time to onset of somnolence between 
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Figure 2 Distribution of time to first occurrence of somnolence in (A) cohort 1, 
(B) cohort 2, (C) cohort 3, (D) cohort 4, and (E) cohort 5.
Abbreviations: ASE, asenapine; HAL, haloperidol; OLA, olanzapine; PBO, placebo; 
RIS, risperidone.
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Figure 3 Median duration of somnolence by antipsychotic agent in patients with 
(A) schizophrenia and (B) bipolar disorder.
Abbreviations: ASE, asenapine; HAL, haloperidol; OLA, olanzapine; PBO, 
placebo; PNS, persistent negative symptoms; RIS, risperidone; ST, short-term; 
LT, long-term.

asenapine and olanzapine (9.0 versus 12.0 days, respectively; 

P = 0.8007, Figure 2B). The median duration of somnolence 

with asenapine was similar to that with olanzapine (22.0 versus 

21.0 days, respectively, Figure 3A). Of those patients treated 

with asenapine and olanzapine, 25.8% and 16.1%, respec-

tively, used sedatives or hypnotics, and 49.3% and 43.4% 

used benzodiazepines. The incidence of somnolence occurring 

within 24 hours of receiving benzodiazepines was 0.3% with 

asenapine and 1.3% with olanzapine.

Cohort 3: schizophrenia with PNS
The incidence of somnolence was similar for asenapine 

(18.4%) and olanzapine (21.1%) in the cohort with schizo-

phrenia and PNS. The majority of somnolence events were 

mild or moderate, with three patients (0.62%) treated with 

asenapine and five patients (1.08%) treated with olanzapine 

experiencing severe somnolence (Figure  1). Five patients 

(1.0%) in the asenapine group and three (0.7%) in the olan-

zapine group discontinued as a result of somnolence/sedation. 

No statistically significant difference in median time to onset 

of somnolence was observed between asenapine and olan-

zapine (9.0  days versus 7.5 days, respectively; P=0.2152, 

Figure  2C). Median duration of somnolence (Figure  3A) 

with asenapine was numerically shorter than with olanzapine 

(25.0 days versus 41.5 days, respectively).

In the cohort with schizophrenia and PNS, 15.9% and 

11.9% of patients treated with asenapine and olanzapine, 

respectively, used sedatives/hypnotics, and 28.3% and 20.9% 
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was significantly higher than that in the placebo group, 

with a NNH of 6 (95% CI [4, 9]) and 5.0 (95% CI [4, 7]), 

respectively (Table  4). No patient in the placebo group, 

one (0.3%) in the asenapine group, and two (0.5%) in the 

olanzapine group discontinued because of somnolence/

sedation. In both active arms, patients with lower (PANSS 

G2 ,4) or higher (PANSS G2 $4) baseline anxiety had 

significantly higher rates of somnolence than in the placebo 

group, although the NNH was smaller in those with worse 

anxiety. Further, patients with less or more severe symptoms 

of depression (PANSS G6 , or $4) had significantly higher 

rates of somnolence with both active arms than with pla-

cebo. Severe somnolence was experienced by two patients 

(0.53%) treated with asenapine, two patients (0.51%) treated 

with olanzapine, and none with placebo (Figure 1).

No statistically significant difference in median time 

to onset of somnolence (Figure  2D) was observed with 

asenapine (1.0  days; P=0.0780) or olanzapine (2.0  days; 

P=0.4375), compared with placebo (2.0 days). The median 

duration of somnolence (Figure 3B) with asenapine (7 days) 

was longer than with placebo (5 days), but shorter than with 

olanzapine (8.5 days). A numerical decrease in duration of 

somnolence was observed in patients with PANSS G2 $4 

receiving asenapine (Figure 4A). No further clear differences 

were observed in duration of somnolence for the patient 

subgroups with either lower or elevated anxiety or depres-

sion, as measured by PANSS MF anxiety/depression and 

PANSS G6 depression scores (Figures 4B and 4C). In addi-

tion, no clear differences were observed in median duration 

of somnolence in patients with fewer or more symptoms of 

depression as measured by MADRS ,20 or $ 20 (placebo 

7 versus 4  days, asenapine 8 versus 4  days, olanzapine 

8 versus 11 days) or CGI-BD-S ,4 or $4 (placebo, 7 days 

versus 3 days; asenapine, 10.5 days versus 5 days; olanzapine, 

7 days versus 14 days).

Cohort 4: rate of sedative/hypnotic 
use with 3-week monotherapy
In the 3-week bipolar I monotherapy cohort, 35.1%–37.0% 

of patients across all treatment groups used sedatives/

hypnotics, and 53.8%–63.6% used benzodiazepines. 

There were no significant differences between patients 

treated with antipsychotics and placebo with regard to 

rates of using sedatives/hypnotics (Table  5). However, 

patients with less severe baseline anxiety or depression 

tended to use fewer sedatives/hypnotics across the three 

treatment arms compared with those with worse anxiety 

and depression.
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Figure 4 Median duration of somnolence in short-term studies of patients 
with schizophrenia or bipolar I disorder with baseline (A) anxiety (PANSS 
G2 , 4 or $4), (B) anxiety/depression (PANSS MF anxiety/depression , 16 or $16), 
and (C) depression (PANSS G6 , 4 or $4).
Abbreviations: ASE, asenapine; OLA, olanzapine; PBO, placebo; ST, short-term; 
PANSS, Positive and Negative Syndrome Scale.

used benzodiazepines. The incidence of somnolence within 

24 hours of receiving benzodiazepines was low (asenapine 

0.4%, olanzapine 0.2%).

Bipolar I mania
Cohort 4: risk of somnolence with 3-week 
monotherapy
In the 3-week bipolar I monotherapy cohort, the incidence 

of somnolence in the asenapine and olanzapine groups 
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Cohort 5: 12-week adjunctive therapy 
in bipolar I mania
In the bipolar I adjunctive therapy cohort, the rate of som-

nolence was significantly higher with asenapine (24.1%) 

than with placebo (10.2%), with a NNH of 7 (95% CI 

[5, 18], Table  4). One patient in each group (0.6%) dis-

continued due to somnolence/sedation. One patient treated 

with asenapine and none treated with placebo experienced 

severe somnolence (Figure 1). Compared with placebo, no 

statistically significant difference in median time to onset 

of somnolence was observed with asenapine (2.0 days and 

1.5 days, respectively; P=0.6697, Figure 2E). The median 

duration of somnolence with asenapine was longer than with 

placebo (12.5 days versus 7.0 days, Figure 3B). During the 

study period, 41.6% with asenapine and 43.0% with placebo 

used sedatives/hypnotics, and 54.8 and 53.2% used benzo-

diazepines. The incidence of somnolence within 24 hours 

of receiving benzodiazepines was low (placebo, 1.8%; 

asenapine, 4.4%).

Discussion
Somnolence and sedation are common side effects of 

antipsychotic medications prescribed for schizophrenia or 

BPD,2 and may result in unintentional injury,18 impaired 

functioning, and noncompliance with treatment. Asenapine 

has been shown to be associated with somnolence/sedation in 

Table 3 Sedative/hypnotic use in short-term schizophrenia cohort

Treatment Sedative/hypnotic use 
n/N (%)

Difference between active 
treatment and placebo % (95% CI)

Full sample Asenapine 5–10 mg twice daily 208/572 (36.4) -6.2 (-12.6, 0.1)
Risperidone 3 mg twice daily 38/59 (64.4) 21.8 (8.1, 34.0)
Olanzapine 5–20 mg once daily 82/194 (42.3) -0.3 (-8.8, 8.3)
Haloperidol 4 mg twice daily 27/115 (23.5) -19.1 (-27.7, -9.3)
Placebo 161/378 (42.6) –

G2 , 4 Asenapine 5–10 mg twice daily 100/331 (30.2) -2.8 (-10.9, 5.0)
Risperidone 3 mg twice daily 17/27 (63.0) 29.9 (10.1, 46.8)
Olanzapine 5–20 mg once daily 42/100 (42.0) 9.0 (-2.3, 20.5)
Haloperidol 4 mg twice daily 14/78 (18.0) -15.1 (-24.8, -3.6)
Placebo 72/218 (33.0) –

G2 $ 4 Asenapine 5–10 mg twice daily 108/241 (44.8) -10.8 (-20.6, -0.8)
Risperidone 3 mg twice daily 21/32 (65.6) 10.0 (-9.0, 26.3)
Olanzapine 5–20 mg once daily 40/94 (42.6) -13.1 (-25.4, -0.3)
Haloperidol 4 mg twice daily 13/37 (35.1) -20.5 (-36.1, -2.6)
Placebo 89/160 (55.6) –

MF , 16 Asenapine 5–10 mg twice daily 178/518 (34.4) -6.1 (-12.7, 0.6)
Risperidone 3 mg twice daily 33/51 (64.7) 24.3 (9.6, 37.2)
Olanzapine 5–20 mg once daily 76/178 (42.7) 2.3 (-6.6, 11.3)
Haloperidol 4 mg twice daily 22/108 (20.4) -20.0 (-28.6, -10.0)
Placebo 137/339 (40.4) –

MF $ 16 Asenapine 5–10 mg twice daily 30/54 (55.6) -6.0 (-25.5, 14.4)
Risperidone 3 mg twice daily 5/8 (62.5) 1.0 (-35.1, 31.0)
Olanzapine 5–20 mg once daily 6/16 (37.5) -24.0 (-48.9, 5.0)
Haloperidol 4 mg twice daily 5/7 (71.4) 9.9 (-29.4, 37.5)
Placebo 24/39 (61.5) –

G6 , 4 Asenapine 5–10 mg twice daily 140/428 (32.7) -4.7 (-12.0, 2.5)
Risperidone 3 mg twice daily 26/40 (65.0) 27.6 (11.0, 41.9)
Olanzapine 5–20 mg once daily 56/145 (38.6) 1.2 (-8.4, 11.1)
Haloperidol 4 mg twice daily 18/93 (19.4) -18.1 (-27.2, -7.4)
Placebo 101/270 (37.4) –

G6 $ 4 Asenapine 5–10 mg twice daily 68/144 (47.2) -8.3 (-20.5, 4.2)
Risperidone 3 mg twice daily 12/19 (63.2) 7.6 (-16.6, 28.2)
Olanzapine 5–20 mg once daily 26/49 (53.1) -2.5 (-19.1, 14.0)
Haloperidol 4 mg twice daily 9/22 (40.9) -14.6 (-35.0, 8.0)
Placebo 60/108 (55.6) –

Abbreviations: CI, confidence interval; N, total number of patients in treatment arm; n, number of patients with treatment-emergent somnolence; %, percentage of patients 
in treatment arm with treatment-emergent somnolence; G2, PANSS G2 (anxiety); MF, PANSS MF anxiety/depression; G6, PANSS G6 (depression); PANSS, Positive and 
Negative Syndrome Scale.
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Table 4 Incidence of somnolence in short-term bipolar I monotherapy and adjunctive cohorts

Treatment Incidence  
n/N (%)

Difference between active treatment  
and placebo % (95% CI)

NNH mean 
(95% CI)

Short-term bipolar I monotherapy
Full sample Asenapine 5–10 mg twice daily 90/379 (23.8) 17.34 (11.64, 22.72) 6 (4, 9)

Olanzapine 5–20 mg once daily 104/394 (26.4) 19.99 (14.23, 25.40) 5 (4, 7)
Placebo 13/203 (6.4) – –

G2 ,4 Asenapine 5–10 mg twice daily 50/249 (20.1) 13.16 (6.03, 19.65) 8 (5, 17)
Olanzapine 5–20 mg once daily 58/254 (22.8) 15.91 (8.66, 22.53) 6 (4, 12)
Placebo 9/130 (6.9) – –

G2 $4 Asenapine 5–10 mg twice daily 40/130 (30.8) 25.29 (15.06, 34.68) 4 (3, 7)
Olanzapine 5–20 mg once daily 46/140 (32.9) 27.38 (17.20, 36.55) 4 (3, 6)
Placebo 4/73 (5.5) – –

MF ,16 Asenapine 5–10 mg twice daily 81/347 (23.3) 17.66 (11.74, 23.20) 6 (4, 9)
Olanzapine 5–20 mg once daily 95/361 (26.3) 20.63 (14.63, 26.22) 5 (4, 7)
Placebo 10/176 (5.7) – –

MF $16 Asenapine 5–10 mg twice daily 9/32 (28.1) 17.01 (-4.16, 36.74) ns
Olanzapine 5–20 mg once daily 9/33 (27.3) 16.16 (-4.82, 35.58) ns
Placebo 3/27 (11.1) – –

G6 ,4 Asenapine 5–10 mg twice daily 66/313 (21.1) 15.32 (9.11, 21.04) 7 (5, 11)
Olanzapine 5–20 mg once daily 84/329 (25.5) 19.76 (13.41, 25.61) 5 (4, 8)
Placebo 9/156 (5.8) – –

G6 $4 Asenapine 5–10 mg twice daily 24/66 (36.4) 27.85 (12.72, 41.59) 4 (2, 8)
Olanzapine 5–20 mg once daily 20/65 (30.8) 22.26 (7.49, 35.93) 5 (3, 13)
Placebo 4/47 (8.5) – –

MADRS ,20 Asenapine 5–10 mg twice daily 77/334 (23.1) 17.73 (11.77, 23.31) 6 (4, 9)
Olanzapine 5–20 mg once daily 87/341 (25.5) 20.19 (14.14, 25.84) 5 (4, 7)
Placebo 9/169 (5.3) – –

MADRS $20 Asenapine 5–10 mg twice daily 13/45 (28.9) 17.12 (-1.42, 34.04) ns
Olanzapine 5–20 mg once daily 17/53 (32.1) 20.31 (1.96, 36.28) 5 (3, 51)
Placebo 4/34 (11.8) – –

CGI-BD-S ,4 Asenapine 5–10 mg twice daily 72/320 (22.5) 15.83 (9.52, 21.68) 6 (5, 11)
Olanzapine 5–20 mg once daily 85/321 (26.5) 19.81 (13.32, 25.84) 5 (4, 8)
Placebo 11/165 (6.7) – –

CGI-BD-S $4 Asenapine 5–10 mg twice daily 18/59 (30.5) 25.25 (10.09, 39.06) 4 (3, 10)
Olanzapine 5–20 mg once daily 19/73 (26.0) 20.76 (6.43, 33.06) 5 (3, 16)
Placebo 2/38 (5.3) – –

Bipolar I adjunctive
Full sample Asenapine 5–10 mg twice daily 38/158 (24.1) 13.81 (5.73, 22.11) 7 (5, 18)

Placebo 17/166 (10.2) – –

Abbreviations: CGI-BD-S, Clinical Global Impression for Bipolar Disorder Severity; MADRS, Montgomery-Åsberg Depression Rating Scale; MF, PANSS MF anxiety/
depression; G2, PANSS G2 (anxiety); G6, PANSS G6 (depression); N, total number of patients in treatment arm; n, number of patients with treatment-emergent somnolence; 
%, percentage of patients in treatment arm with treatment-emergent somnolence; NNH, number needed to treat to result in an adverse event of somnolence (harm); ns, 
not statistically significant; PANSS, Positive and Negative Syndrome Scale.

patients with schizophrenia and bipolar I disorder.11,14 However, 

to the authors’ knowledge, this is the first report to examine 

treatment-emergent somnolence with asenapine and other 

antipsychotics in the treatment of schizophrenia and BPD 

systematically using incidence rates, time to onset, duration, 

severity of somnolence, and use of sedatives/hypnotics. This 

may also be the first study using the PANSS and MADRS to 

explore the relationship between treatment-emergent somno-

lence and the baseline severity of anxiety and depression.

The results of this study confirm that somnolence/seda-

tion occurs with asenapine in a limited number (13%–24%) 

of patients with schizophrenia or BPD early in the course 

of treatment, when it is of limited duration and generally 

of mild to moderate intensity. More importantly, treatment-

emergent somnolence with asenapine was not associated 

with an increased risk of discontinuation of treatment, 

which is consistent with findings for other antipsychotics 

in the treatment of schizophrenia and BPD.2 Our results for 

treatment-emergent somnolence with olanzapine, risperi-

done, and haloperidol (Table 1) were also consistent with 

those of a previous study by Gao et al,2 in which olanzap-

ine, but not risperidone or haloperidol, had an increased 

risk for somnolence relative to placebo in the treatment of 

schizophrenia.
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Table 5 Sedative/hypnotic use in bipolar mania studies

Treatment Sedative/hypnotic use 
n/N (%)

Difference between active 
treatment and placebo % (95% CI)

Short-term bipolar I monotherapy
Full sample Asenapine 5–10 mg twice daily 133/379 (35.1) -1.9 (-10.1, 6.2)

Olanzapine 5–20 mg once daily 142/394 (36.0) -0.9 (-9.2, 7.1)
Placebo 75/203 (37.0) –

G2 ,4 Asenapine 5–10 mg twice daily 74/249 (29.7) -2.6 (-12.6, 7.0)
Olanzapine 5–20 mg once daily 76/254 (29.9) -2.4 (-12.4, 7.2)
Placebo 42/130 (32.3) –

G2 $4 Asenapine 5–10 mg twice daily 59/130 (45.4) 0.2 (-14.1, 14.2)
Olanzapine 5–20 mg once daily 66/140 (47.1) 1.9 (-12.1, 15.8)
Placebo 33/73 (45.2) –

MF ,16 Asenapine 5–10 mg twice daily 118/347 (34.0) -0.1 (-8.8, 8.3)
Olanzapine 5–20 mg once daily 127/361 (35.2) 1.1 (-7.6, 9.5)
Placebo 60/176 (34.1) –

MF $16 Asenapine 5–10 mg twice daily 15/32 (46.9) -8.7 (-33, 16.8)
Olanzapine 5–20 mg once daily 15/33 (45.5) -10.1 (-34.2, 15.2)
Placebo 15/27 (55.6) –

G6 ,4 Asenapine 5–10 mg twice daily 101/313 (32.3) 0.9 (-8.3, 9.6)
Olanzapine 5–20 mg once daily 104/329 (31.6) 0.2 (-8.9, 8.8)
Placebo 49/156 (31.4) –

G6 $4 Asenapine 5–10 mg twice daily 32/66 (48.5) -6.8 (-24.9, 11.8)
Olanzapine 5–20 mg once daily 38/65 (58.5) 3.1 (-15.2, 21.5)
Placebo 26/47 (55.3) –

MADRS ,20 Asenapine 5–10 mg twice daily 113/334 (33.8) 0.1 (-8.8, 8.7)
Olanzapine 5–20 mg once daily 116/341 (34.0) 0.3 (-8.6, 8.8)
Placebo 57/169 (33.7) –

MADRS $20 Asenapine 5–10 mg twice daily 20/45 (44.4) -8.5 (-29.9, 13.6)
Olanzapine 5–20 mg once daily 26/53 (49.1) -3.9 (-24.8, 17.4)
Placebo 18/34 (52.9) –

CGI-BD-S ,4 Asenapine 5–10 mg twice daily 100/320 (31.3) -1.5 (-10.4, 7.1)
Olanzapine 5–20 mg once daily 103/321 (32.1) -0.6 (-9.6, 7.9)
Placebo 54/165 (32.7) –

CGI-BD-S $4 Asenapine 5–10 mg twice daily 33/59 (55.9) 0.7 (-19.1, 20.7)
Olanzapine 5–20 mg once daily 39/73 (53.4) -1.8 (-20.7, 17.6)
Placebo 21/38 (55.3) –

Bipolar I adjunctive
Full sample Asenapine 5–10 mg twice daily 68/158 (43.0) 1.5 (-9.3, 12.2)

Placebo 69/166 (41.6) –
Abbreviations: CGI-BD-S, Clinical Global Impression for bipolar disorder; MADRS, Montgomery-Åsberg Depression Rating Scale; MF, PANSS MF anxiety/depression; G2, 
PANSS G2 (anxiety); G6, PANSS G6 (depression); PANSS, Positive and Negative Syndrome Scale.

Treatment-emergent somnolence associated with asenap-

ine was more similar to that with olanzapine than with other 

antipsychotics with respect to time to onset and duration of 

somnolence (Figures 1 and 2). However, the risk of somno-

lence with asenapine was less than that for olanzapine, as 

reflected by an NNH of 16 for asenapine and 8 for olanzapine 

(Table 2). Both olanzapine and asenapine bind to a broad range 

of receptor subtypes, including H
1
 receptors.3,19 H

1
 antagonists 

are well known to be associated with sedation,20 and the dif-

ference in risk of somnolence could be a result of the greater 

affinity of olanzapine for H
1
 receptors compared with asenap-

ine. However, the risk of somnolence in bipolar I mania was 

similar (NNH 6 for asenapine; 5 for olanzapine).

An increased risk of somnolence in patients with bipolar 

mania compared with those having schizophrenia has been 

reported previously for other antipsychotics, including ris-

peridone, quetiapine, aripiprazole, and ziprasidone, but not 

for olanzapine.2 In the post hoc analyses described here, the 

greater sensitivity to somnolence associated with asenapine 

of patients with bipolar mania compared to those with schizo-

phrenia  (NNH 16 for schizophrenia; 6 for bipolar mania) was 

similar to that previously reported for aripiprazole (NNH 14 

for schizophrenia; 8 for bipolar mania).

Hypnotics, sedatives, and benzodiazepines were widely 

used throughout the studies and it is possible that a degree 

of somnolence may be associated with the use of these 
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sedating drugs. However, the incidence of somnolence did 

not appear to be related directly to the use of hypnotics or 

benzodiazepines, because the risk of developing somnolence 

within 24 hours of administering these drugs was very low. 

This suggests that the increased occurrence of somnolence 

with asenapine and olanzapine may be a “true” effect of these 

two medications. In addition, the finding that more patients 

treated with risperidone used sedatives/hypnotics seems 

consistent with the less “sedating” pharmacological profile 

of this agent (Table 3).

It is well known that patients with schizophrenia or BPD 

often have inadequate sleep and sleep disturbances.21,22 Under 

these circumstances, antipsychotic-related somnolence may 

actually prove beneficial in alleviating these symptoms as 

well as agitation. However, the finding that patients with 

higher baseline anxiety were more likely to experience som-

nolence suggests that clinicians may need to focus attention 

on this group of patients to prevent discontinuation because 

of somnolence/sedation. Further, patients with schizophrenia 

and worse baseline anxiety (G2 $4) were less likely to 

receive sedatives/hypnotics with each of the antipsychotics 

relative to those on placebo. These data further support that 

the treatment-emergent somnolence was not related to use 

of sedatives/hypnotics. Importantly, these data expand upon 

the previous finding by Gao et al that patients with general-

ized anxiety disorder were more sensitive to antipsychotics 

than patients with schizophrenia, BPD, or major depressive 

disorder.23

Patients with schizophrenia or BPD with less severe 

depression at baseline tended to be at higher risk of treatment-

emergent somnolence with asenapine or olanzapine rela-

tive to placebo than those with more severe depression at 

baseline. The findings of this post hoc analysis will need to 

be confirmed by further research, in view of the variation in 

size of the underlying databases for each of the compounds 

studied.

Limitations
The results of this study are limited by the original study 

designs, including the methods used to collect data and 

intervals between study visits. For instance, visit sched-

ules for cohort 1 were at day 4 and weeks 1, 2, 3, 4, 5, 

and 6 whereas those for cohort 2 were at weeks 1, 2, 3, 4, 

6, and 8, and then monthly. The median time to onset of 

somnolence with asenapine and olanzapine in cohort 1 was 

2 days for both drugs, whereas the median time to onset  

of somnolence with asenapine and olanzapine in cohort 2 

was 9 days and 12 days, respectively. The difference in time 

to onset of somnolence between cohorts 1 and 2 could be 

due to lack of assessment at day 4 in cohort 2 or different 

dosing schedules being used in cohorts 1 and 2. Given 

that the median time to onset of somnolence with asenap-

ine and olanzapine in cohort 2 was longer than 7  days, 

it is more likely that the longer median time to onset in 

cohort 2 was due to the flexible-dosing schedule used. In 

cohort 1, the dosing schedule was fixed, which might be a 

reason for the shorter median time to onset of somnolence. 

The flexible-dosing schedule in cohort 2 is similar to that 

used in routine clinical care. Therefore, the findings from 

cohort 2 might be more clinically relevant.

These results could be confounded further by uncon-

trolled factors related to sleep-wake cycles in the original 

studies, such as consumption of caffeine, alcohol, nicotine, 

prescribed and nonprescribed drugs, quality and quantity 

of night-time sleep, medical conditions such as thyroid 

disease, and other sleep disturbances. Further, we counted 

the frequency of somnolence as an adverse event using Med-

DRA preferred terms, including somnolence, sedation, and 

hypersomnia. If there was more than one event reported, that 

with maximal severity was chosen. Clearly, this method not 

only ignored the severity of somnolence, but also may have 

obscured its prevalence.

Conclusion
The findings of this post hoc analysis confirm that treatment-

emergent somnolence can occur in patients with schizophrenia 

or BPD receiving treatment with asenapine. In the cohort of 

patients with short-term schizophrenia, the pattern of time to 

onset and duration of somnolence with asenapine was similar 

to those for olanzapine and haloperidol compared with ris-

peridone, but only asenapine and olanzapine had significantly 

higher rates of somnolence compared with placebo. In the 

cohort with long-term schizophrenia or BPD, the patterns 

of time to onset, duration, and incidence of somnolence for 

asenapine and olanzapine were similar. This study confirms 

our previous finding that patients with bipolar mania are more 

sensitive than those with schizophrenia to the sedative effects 

of antipsychotics. Our data suggest that although olanzapine 

has the highest rate of somnolence, clinicians should be aware 

that somnolence can occur with asenapine when used in the 

treatment of patients with schizophrenia or BPD. A lower 

dose or slower titration may be necessary in patients with 

BPD. On the other hand, the early onset and limited duration 

of treatment-emergent somnolence associated with asenapine 

may be useful in certain clinical situations, such as agitation 

and/or insomnia.
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