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Purpose: The primary objective of this study was to assess long-term safety with sublingual 

asenapine 2.5 or 5 mg twice daily (BID) in patients with schizophrenia.

Patients and methods: Actively treated patients on asenapine 2.5 mg BID, asenapine 5 mg 

BID, or olanzapine 15 mg once daily (QD) who completed a 6-week randomized, double-

blind, placebo- and olanzapine-controlled study continued lead-in treatment in this 26-week, 

multicenter, double-blind, double-dummy, olanzapine-controlled Phase IIIB extension study; 

placebo patients were assigned to asenapine 2.5 mg BID treatment. Safety analyses were based 

on the all treated set (patients who received one or more doses of extension trial medication); 

change from baseline analyses used the acute study baseline. Treatment-emergent adverse events 

(TEAEs) and changes in laboratory parameters were monitored; weight change for asenapine 

versus olanzapine was the key secondary objective. Descriptive statistics were used; weight 

change was analyzed using a mixed-model repeated-measure approach.

Results: Of the 120 patients in the all-treated set, 60% completed treatment (asenapine 2.5 mg 

BID 66.1% overall, asenapine 5 mg BID 52.4%, olanzapine 15 mg QD 56.3%). The incidence 

of TEAEs was higher for placebo patients from the lead-in study who switched to asenapine 

2.5 mg BID for extension treatment (71.0%) versus patients continuing asenapine 2.5 mg BID 

(38.7%), asenapine 5 mg BID (38.1%), or olanzapine 15 mg QD (25.0%). The most common 

TEAE (5% in every group) was worsening of schizophrenia. Least squares mean change 

in body weight from the acute study baseline to week 26 was +0.6 kg for overall asenapine 

2.5 mg BID, +0.8 kg for asenapine 5 mg BID, and +1.2 kg for olanzapine 15 mg QD. There 

were no clinically relevant changes in metabolic parameters; values were generally similar 

across treatment groups.

Conclusion: Asenapine 2.5 mg BID and 5 mg BID were generally well tolerated in long-

term treatment. Weight gain was less for overall asenapine 2.5 mg BID and 5 mg BID than for 

olanzapine 15 mg QD.
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Introduction
Schizophrenia is a serious neuropsychiatric syndrome that is associated with 

considerable medical morbidity and mortality1 and marked personal, familial, social, 

and occupational impairment.2 The symptoms of schizophrenia are classified into 

positive (eg, distortions of thinking and perception), negative (eg, blunted or loss of 

range of affective and conative functions), cognitive (ie, impairment), disorganization 

(ie, of thinking and behavior), mood (eg, increased emotional arousal and reactivity), 

and motor (eg, slowing or increase in motor activity) domains.3 Clinical presentations 
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differ among patients, but schizophrenia is often character-

ized by a chronic and relapsing course with exacerbations 

and incomplete remissions and variable degrees of functional 

and social impairment.3

Although first- and second-generation antipsychotics offer 

similar efficacy in treating schizophrenia, second-generation 

agents induce fewer extrapyramidal symptoms (EPS) than 

haloperidol, a potent first-generation agent.4 However, 

second-generation antipsychotics are sometimes associated 

with other serious treatment-related adverse events (AEs), 

including weight gain, metabolic effects, diabetes, cardiac 

effects, and prolactin elevation.5 Because second-generation 

antipsychotics are a heterogeneous class of drugs with 

different pharmacologic profiles and receptor-binding 

affinities, their propensity to cause these side effects differs by 

agent. Consideration of the safety profile of an antipsychotic 

medication is an important aspect of clinical management in 

schizophrenia, since long-term treatment is usually necessary 

to manage symptoms over the course of the illness.

Asenapine (5 mg or 10 mg twice daily [BID] sublin-

gually) is a second-generation antipsychotic that is US 

Food and Drug Administration-approved for the treatment 

of adults with schizophrenia and for the treatment of acute 

manic or mixed episodes associated with bipolar I disorder 

in adult and pediatric patients (10–17 years). Asenap-

ine has a unique receptor-binding profile that displays 

potent multireceptor antagonism for serotonin, dopamine, 

noradrenaline, and histamine receptors.6 Since asenapine 

has no affinity for muscarinic receptors, it incurs mini-

mal risk for anticholinergic side effects. The efficacy of 

asenapine in the treatment of adults with schizophrenia 

has been demonstrated in two fixed-dose, short-term, 

double-blind, placebo- and active-controlled trials.7,8 Main-

tenance of asenapine efficacy has been demonstrated in a 

placebo-controlled, double-blind, flexible-dose trial with a 

randomized withdrawal design.9

We present the results of an extension study that was 

conducted to evaluate the long-term safety of asenapine  

5 mg BID and assess the long-term safety of a lower dose of 

asenapine (2.5 mg BID) in adult patients with schizophre-

nia (ClinicalTrials.gov NCT01617200). Included patients 

had completed a 6-week, Phase III, double-blind, random-

ized, placebo-controlled acute trial (ClinicalTrials.gov 

NCT01617187) evaluating the efficacy and safety of asenap-

ine 2.5 mg BID or 5 mg BID in adult patients with schizo-

phrenia; olanzapine was included as an active control. In 

the acute trial, the difference in change from baseline in 

Positive and Negative Syndrome Scale (PANSS)10 total 

score (primary endpoint) was statistically significant in 

favor of asenapine 5 mg BID over placebo; there was no 

statistically significant difference between asenapine 2.5 mg 

BID and placebo.11

Patients and methods
This extension study was conducted at 39 centers in the 

US (9), Bulgaria (8), Romania (6), Russian Federation (9), 

Croatia (3), and Ukraine (4) between March 12, 2013, and 

March 6, 2015. The study protocol and applicable amend-

ments were approved by independent ethics committees 

(Table S1), and the trial was conducted in accordance with 

Good Clinical Practice standards. Written informed consent 

was obtained from each patient.

study design
The extension study was a 26-week, Phase IIIB, double-

blind, multicenter, double-dummy, fixed-dose study in adult 

patients (18 years of age) who had completed the 6-week 

acute study; olanzapine was included as the active com-

parator. A detailed description of the acute lead-in study has 

been published previously.11 Briefly, the 6-week acute study 

included male or female patients (18 years of age) with a 

diagnosis of schizophrenia according to the Diagnostic and 

Statistical Manual of Mental Disorders, fourth edition, text 

revision12 and acute exacerbation at the time of the study. 

Patients were required to meet clinical criteria: PANSS total 

score of 70, score 4 (moderate) on at least two PANSS 

positive subscale items (delusions, conceptual disorganiza-

tion, hallucinatory behavior, grandiosity, suspiciousness/

persecution), and a Clinical Global Impressions – Severity 

(CGI-S) scale13 score 4 (moderately ill). After completing 

the 6-week double-blind treatment period in the acute trial, 

patients who had been randomized to asenapine 2.5 mg BID, 

asenapine 5 mg BID, olanzapine 15 mg once daily (QD), 

or placebo were able to enroll in the extension study. The 

extension study consisted of a baseline visit (week 6/end of 

treatment in the acute trial), an extension treatment period 

of 26 weeks, and 30-day follow-up period (visit on day 7; 

telephone follow-up on day 30 to determine if serious AEs 

[SAEs] or pregnancies had occurred) (Figure 1). Day 1 of 

the extension study overlapped with the last day of the acute 

trial. The first dose of the study drug in the extension was 

given on the evening of day 1; patients were contacted by 

telephone on day 2 to ensure that they understood dosing 

and to assess for AEs.
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inclusion criteria
Patients who had completed the acute trial and who were 

judged likely to benefit from continued treatment were 

included in the extension study. Included patients had no 

newly diagnosed medical or psychiatric condition that 

would have excluded them from participation in the acute 

study. Each patient was required to have a reliable caregiver 

who agreed to provide support for treatment compliance, 

outpatient visits, and protocol procedures.

exclusion criteria
Patients with a primary Axis I diagnosis other than schizo-

phrenia that was predominantly responsible for the current 

symptoms and functional impairment were excluded from 

the acute study. Patients were also excluded for any uncon-

trolled, unstable, or clinically significant medical condition, 

other than schizophrenia, that could interfere with the con-

duct of the trial. A clinically significant AE or other finding 

from the acute trial, including pregnancy, was exclusionary. 

Patients with a baseline CGI-S score 6 (severely psychotic) 

or patients at risk of self-harm or harm to others based on 

investigator judgment and Columbia-Suicide Severity Rating 

Scale (C-SSRS)14 assessment were excluded. Patients with 

substance abuse or dependence (within the time period 

between 6 months before the acute trial and the extension trial 

baseline) or history of imprisonment, parole, or assaultive 

behavior (within the time period from 2 years before the 

acute trial and the extension trial baseline) were excluded. 

Patients were not allowed to use antipsychotics other than the 

trial medication; psychotropic medications were prohibited, 

with the exception of lorazepam (for agitation, anxiety, and 

insomnia), zolpidem, zaleplon, or zopiclone (for insomnia), 

and medications to treat EPS (including anticholinergics).

Treatment allocation
In the acute study, patients were randomized to placebo, 

asenapine 2.5 mg BID, asenapine 5 mg BID, or olanzapine 

15 mg QD. During the 26-week extension period, patients 

were assigned to the same treatment regimen as during the 

acute trial; patients who had been randomized to placebo 

were assigned to asenapine 2.5 mg BID. Treatment groups 

are referred to by acute and extension-treatment assignment 

(ie, placebo/asenapine 2.5 mg BID, asenapine 2.5 mg BID/

asenapine 2.5 mg BID, asenapine 5 mg BID/asenapine 

5 mg BID, olanzapine 15 mg QD/olanzapine 15 mg QD); 

asenapine 2.5 mg BID overall refers to all patients who were 

treated with asenapine 2.5 mg BID in the extension trial, 

regardless of their lead-in treatment randomization.

Trial medication comprised fast-dissolving sublingual 

tablets of asenapine and placebo and film-coated tablets 

of oral olanzapine and placebo. Patients in the asenapine 

treatment groups received 2.5 mg BID or 5 mg BID in 

Figure 1 Trial design.
Notes: aThe time of the active olanzapine dose (morning or afternoon/evening) was not disclosed in order to preserve blinding. if the active olanzapine dose was taken in 
the morning, the olanzapine-matched placebo was taken in the afternoon/evening; if the active olanzapine dose was taken in the afternoon/evening, the olanzapine-matched 
placebo was taken in the morning. The same number of film-coated tablets was taken in the morning and afternoon/evening.
Abbreviations: BiD, twice daily; eOT, end of treatment; QD, once daily.
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addition to olanzapine-matched placebo tablets BID; patients 

in the olanzapine treatment group received 15 mg olanzap-

ine QD and olanzapine-matched placebo QD, along with 

asenapine-matched sublingual placebo tablets BID.

Trial blinding/masking
An interactive voice–response system was contacted at the 

extension trial baseline to assign unique patient identification 

numbers. Asenapine and asenapine-matched placebo 

tablets were indistinguishable in appearance; olanzapine 

and olanzapine-matched placebo tablets were identical in 

appearance. Both were administered in a double-dummy 

fashion. Patients and investigational staff were unaware of 

treatment assignment; acute treatment assignments remained 

blinded during the extension study. If the blind was broken 

during the trial, patients were not excluded from analyses; 

of note, the study blind was not broken by any patient dur-

ing treatment.

safety outcomes
Safety assessments included AEs and SAEs (monitored at 

every study visit and coded using the Medical Dictionary for 

Regulatory Activities [MedDRA], version 17.1), weight and 

abdominal circumference (weeks 2, 4, 8, 12, 16, 20, and 26), 

laboratory tests (weeks 4 and 26), vital signs (weeks 1, 2, 

4, 8, 12, 16, 20, and 26), physical examination (week 26), 

and electrocardiography (ECG; day 1 [baseline]). EPS were 

evaluated as AEs and by abnormal-movement rating scales: 

Abnormal Involuntary Movement Scale (AIMS),15 Barnes 

Akathisia Scale (BARS),16 and Simpson Angus Rating Scale 

(SARS)17 (weeks 1, 2, 4, 12, and 26). Treatment-emergent 

suicidal ideation and behavior were assessed by the C-SSRS 

(weeks 1, 2, 4, 8, 12, 16, 20, and 26). Telephone contacts 

were made weekly between study visits to remind the subject 

to take the study drug as prescribed, to ask about new or 

ongoing AEs, and to ask about any change in concomitant 

medications.

Efficacy outcomes
Because the primary objective of this study was the evalu-

ation of safety, there was no primary efficacy analysis; all 

efficacy endpoints were considered secondary. Secondary 

efficacy endpoints of interest in the extension study were 

based on the primary and secondary endpoints in the acute 

trial. Efficacy endpoints of interest included PANSS total 

score change from the acute study baseline to weeks 1, 4, 12, 

and 26 in the extension-treatment period, PANSS response 

rate at week 26 (30% reduction in PANSS total score from 

acute study baseline), CGI-S score (weeks 1, 2, 4, 8, 12, 

16, and 26), and the rate of CGI – Improvement (CGI-I)13 

response (score 3) (weeks 1, 2, 4, 8, 12, 16, and 26).

sample size
Sample size was determined by the number of patients who 

completed the acute trial and continued into the extension 

trial. All completers who may have benefited from treatment 

with asenapine or olanzapine were able to participate. This 

trial was not powered for direct comparison among groups.

statistical analysis
There was no primary analysis in this trial. Safety outcomes 

were specified as predefined or exploratory. Safety analyses 

were based on the all treated set (ATS), which included all 

randomized patients from the acute study who received at 

least one dose of extension trial medication. Efficacy assess-

ments were based on the full analysis set, which included all 

randomized patients from the acute study who received at 

least one dose of extension trial medication and had baseline 

and at least one postbaseline PANSS total score measure-

ments. All continuous endpoints were summarized using 

descriptive statistics. The acute study baseline was used for 

change from baseline analyses for all treatment groups. The 

study endpoint for safety was defined as the last nonmissing 

assessment after the extension trial baseline and on or before 

the last dose date plus 7 days.

Change from acute study baseline for continuous safety 

and efficacy parameters was analyzed at each study visit 

using analysis of covariance models to assess the point 

estimate and 95% confidence interval (CI). Models included 

fixed effects for treatment and investigative site and baseline 

value as a covariate. For efficacy parameters, both observed 

case (OC) and last observation carried forward (LOCF) 

approaches were used. All efficacy analyses were considered 

secondary efficacy analyses, and no efficacy hypothesis 

was tested.

AEs were designated treatment-emergent AEs (TEAEs) 

if the event was newly reported or had worsened in severity 

after acute study baseline; the end of the period for deter-

mination of TEAEs was the last dose date plus 7 days for 

nonserious AEs and the last dose date plus 30 days for SAEs. 

Treatment-related TEAEs were TEAEs that were determined 

by the investigator to have a possible or probable relationship 

to study treatment. EPS assessed by movement disorder rat-

ing scales were evaluated by mean change from acute study 

baseline (the most recent nonmissing assessment before 

the first dose of acute study drug) and treatment-emergent 
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symptoms (AIMS item 8 [abnormal movements] score 2, 

BARS global score 2, and SARS total score 3).

The prespecified key safety endpoint was change in 

weight from the acute study baseline to week 26. Weight 

change was analyzed using a mixed-model repeated-measure 

approach in the ATS population, with change from acute 

study baseline score at each visit as the dependent variable, 

adjusted for acute study baseline weight as a covariate; 

treatment, investigation site, visit, and treatment by visit 

interaction as fixed-effect factors; and a random subject 

effect. Comparisons between the asenapine groups and the 

olanzapine group were presented as least squares (LS) mean 

difference and 95% CI; no adjustments were made for mul-

tiple comparisons, and no P-values were determined.

Exploratory safety data were analyzed using an a priori 

multi-tiered approach. Tier 1 and Tier 2 TEAEs were 

assessed via point estimates and 95% CIs of the adjusted 

population; Tier 2 laboratory parameters were assessed via 

point estimates of the LS mean and associated 95% CI. Point 

estimates by treatment group only were provided for Tier 3 

safety parameters. Tier 1 events comprised weight gain 7%, 

AE standardized MedDRA query (narrow) EPS, and pre-

ferred terms for AEs of akathisia, combined somnolence/

hypersomnia/sedation, dizziness, insomnia, and combined 

oral hypoesthesia/dysgeusia. Combined endpoints required 

that a patient had at least one of the included preferred AE 

terms. Tier 2 safety endpoints required that four or more 

patients in any treatment group exhibited the event; Tier 2 

laboratory endpoints were change from acute study baseline 

in fasting glucose, fasting triglycerides, fasting cholesterol, 

prolactin, fasting insulin, and glycated hemoglobin (HbA1c). 

All other events were classified as Tier 3.

Results
Patient disposition and demographics
A total of 120 patients continued from the acute study to the 

extension trial, and 120 patients received at least one dose 

of extension trial medication (Figure 2). Overall, 72 (60%) 

patients in the ATS completed treatment. The most common 

reasons for discontinuation were AEs, most of which were 

related to worsening schizophrenia disorder and noncompli-

ance with protocol.

Baseline demographic characteristics were recorded 

during the screening period of the acute trial (Table 1); treat-

ment groups in the ATS were generally well matched. The 

overall mean patient age was 39.6 years; 95% of patients 

had a diagnosis of schizophrenia paranoid type. Slight dif-

ferences were noted among some groups in the duration of 

Figure 2 Patient disposition and reasons for discontinuation.
Note: One subject in the olanzapine 15 mg QD/olanzapine 15 mg QD group did not have a postbaseline PaNss total score measurement and was therefore not included 
in the Fas.
Abbreviations: ae, adverse event; aTs, all treated set; BiD, twice daily; Fas, full analysis set; PaNss, Positive and Negative syndrome scale; QD, once daily.
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schizophrenia, the percentage of white patients, weight, and 

body mass index.

safety
extent of exposure
The mean (standard deviation) duration of extension-study 

treatment was 150.4 (56.8) days in the placebo/asenapine 

2.5 mg BID group, 145.6 (57.8) days in the asenapine 2.5 mg 

BID/asenapine 2.5 mg BID group, 134.4 (65.4) days in the 

asenapine 5 mg BID/asenapine 5 mg BID group, and 123.1 

(78.4) days in the olanzapine 15 mg QD/olanzapine 15 mg 

QD group.

safety overview
No deaths occurred during the extension period. An SAE was 

reported in five (16.1%) patients in the placebo/asenapine 

2.5 mg BID group (schizophrenia, paranoid type [two], 

schizophrenia [one], noncardiac chest pain [one], pneumo-

nia [one], psychomotor hyperactivity [one]); in two (6.5%) 

patients in the asenapine 2.5 mg BID/asenapine 2.5 mg BID 

group (schizophrenia [two]); in six (14.3%) patients in the 

asenapine 5 mg BID/asenapine 5 mg BID group (schizo-

phrenia [five], suicidal ideation [one]); and in two (12.5%) 

patients in the olanzapine 15 mg QD/olanzapine 15 mg QD 

group (schizophrenia [one], suicide attempt [one]).

A summary of AEs and a listing of TEAEs that occurred 

in 5% of patients are presented in Table 2. No SAEs 

led to study discontinuation in any asenapine-treated 

group. The most commonly reported AEs leading to dis-

continuation were classified as psychiatric disorders; all 

AEs leading to discontinuation were reported by only one 

patient per treatment group, with the exceptions of worsen-

ing schizophrenia (asenapine 5 mg BID/asenapine 5 mg 

BID, five [11.9%] patients) and worsening schizophrenia,  

paranoid type (placebo/asenapine 2.5 mg BID group, two 

[6.5%] patients). The majority of TEAEs were mild or moder-

ate in intensity; the only TEAEs that were considered severe 

in intensity were reported in two (12.5%) patients in the 

olanzapine 15 mg QD/olanzapine 15 mg QD group (suicide 

attempt [one] and pulmonary tuberculosis [one]) and one 

(2.4%) patient in the asenapine 5 mg BID/asenapine 5 mg 

BID group (schizophrenia). As assessed by the investigator, 

Table 1 Patient baseline demographic characteristics (aTs, acute study screening period)

Characteristics PBO/ 
ASN 2.5 mg BID,  
n=31

ASN 2.5 mg BID/ 
ASN 2.5 mg BID,  
n=31

ASN 5 mg BID/ 
ASN 5 mg BID,  
n=42

OLZ 15 mg QD/ 
OLZ 15 mg QD,  
n=16

Sex, n (%)
Male 18 (58.1) 18 (58.1) 25 (59.5) 10 (62.5)
Female 13 (41.9) 13 (41.9) 17 (40.5) 6 (37.5)

Race, n (%)
Black 2 (6.5) 2 (6.5) 6 (14.3) 2 (12.5)
White 29 (93.5) 29 (93.5) 36 (85.7) 14 (87.5)

Age (years), mean (SD) 39.5 (10.1) 41.1 (9.8) 39.5 (10.0) 37.4 (12.5)
Weight (kg), mean (SD) 76.0 (16.1) 79.7 (16.1) 75.1 (18.9) 79.4 (16.5)
BMI (kg/m2), mean (SD) 26.9 (5.2) 27.3 (4.7) 25.4 (5.0) 26.7 (5.0)
Abdominal girth (cm), mean (SD) 90.4 (16.1) 91.7 (16.7) 88.9 (14.2) 90.5 (13.5)
Current schizophrenia diagnosis, n (%)

Paranoid type 29 (93.5) 31 (100.0) 38 (90.5) 16 (100.0)
Disorganized type 0 (0.0) 0 (0.0) 1 (2.4) 0 (0.0)
Undifferentiated type 2 (6.5) 0 (0.0) 3 (7.1) 0 (0.0)

Duration (years), mean (SD) 12.1 (9.3) 10.6 (9.1) 13.4 (10.0) 10.1 (7.3)
Episodes within the past 12 months (including current), n (%)

None 1 (3.2) 1 (3.2) 0 (0.0) 0 (0.0)
1 7 (22.6) 16 (51.6) 22 (52.4) 3 (18.8)
2–3 22 (71.0) 14 (45.2) 16 (38.1) 10 (62.5)
4 or more 1 (3.2) 0 (0.0) 4 (9.5) 3 (18.8)

Duration of the current episode (weeks), n (%)a

2 12 (38.7) 10 (32.3) 15 (35.7) 6 (37.5)

2–4 11 (35.5) 11 (35.5) 18 (42.9) 4 (25.0)

4–6 2 (6.5) 7 (22.6) 6 (14.3) 5 (31.3)
6–8 6 (19.4) 3 (9.7) 3 (7.1) 1 (6.3)

Note: aNo current episode was longer than 8 weeks.
Abbreviations: asN, asenapine; aTs, all-treated set; BiD, twice daily; BMi, body mass index; OlZ, olanzapine; PBO, placebo; QD, once daily; sD, standard deviation.
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the only treatment-related TEAEs that occurred in three or 

more patients were schizophrenia (asenapine 5 mg BID/

asenapine 5 mg BID [three patients]), and somnolence and 

weight increased (asenapine 2.5 mg BID overall, three patients 

each AE).

Key safety endpoint
During the 26-week extension study, LS mean change in 

weight from acute study baseline to week 26 was lower for 

patients treated with either asenapine 2.5 mg BID or 5 mg 

BID than for patients treated with olanzapine 15 mg QD 

(Figure 3). Using mixed-model repeated-measure analysis, 

the LS mean (standard error) change in body weight from 

acute study baseline to week 26 was +0.6 (0.63) kg for overall 

asenapine 2.5 mg BID, +0.8 (0.82) kg for asenapine 5 mg 

BID/asenapine 5 mg BID, and +1.2 (1.36) kg for olanzapine 

15 mg QD/olanzapine 15 mg QD. The LS mean difference 

with associated 95% CI for asenapine 2.5 mg BID overall ver-

sus olanzapine 15 mg QD/olanzapine 15 mg QD was -0.6 kg 

(-3.6 to 2.4); the LS mean difference for asenapine 5 mg BID/

asenapine 5 mg BID versus olanzapine 15 mg QD/olanzapine 

15 mg QD was -0.4 kg (-3.6 to 2.7).

Table 2 summary of aes and common Teaes (aTs)

Summary of AEs PBO/ 
ASN 2.5 mg BID, 
n=31
n (%)

ASN 2.5 mg BID/ 
ASN 2.5 mg BID,  
n=31
n (%)

ASN 5 mg BID/ 
ASN 5 mg BID,  
n=42
n (%)

OLZ 15 mg QD/ 
OLZ 15 mg QD,  
n=16
n (%)

Patients with
1 saes 5 (16.1) 2 (6.5) 6 (14.3) 2 (12.5)

1 aes 23 (74.2) 13 (41.9) 18 (42.9) 6 (37.5)

1 Teaes 22 (71.0) 12 (38.7) 16 (38.1) 4 (25.0)

1 aes leading to treatment  
discontinuation

5 (16.1) 1 (3.2) 7 (16.7) 3 (18.8)

1 treatment-related Teaes 11 (35.5) 4 (12.9) 7 (16.7) 2 (12.5)

1 treatment-related Teaes  
leading to treatment discontinuation

1 (3.2) 0 (0.0) 3 (7.1) 1 (6.3)

Patients with TEAEs (5% in any treatment group)
Psychiatric disorder

schizophrenia 2 (6.5) 2 (6.5) 5 (11.9) 1 (6.3)
insomnia 2 (6.5) 2 (6.5) 2 (4.8) 0 (0.0)
schizophrenia, paranoid type 2 (6.5) 0 (0.0) 0 (0.0) 0 (0.0)
suicide attempt 0 (0.0) 0 (0.0) 0 (0.0) 1 (6.3)

Nervous system disorders
somnolence 2 (6.5) 1 (3.2) 1 (2.4) 0 (0.0)
akathisia 2 (6.5) 0 (0.0) 0 (0.0) 0 (0.0)
Dyskinesia 0 (0.0) 0 (0.0) 0 (0.0) 1 (6.3)

Infections and infestations
Nasopharyngitis 1 (3.2) 0 (0.0) 1 (2.4) 1 (6.3)
Pulmonary tuberculosis 0 (0.0) 0 (0.0) 0 (0.0) 1 (6.3)
Urinary tract infection 0 (0.0) 0 (0.0) 0 (0.0) 1 (6.3)

Investigations
Weight increased 3 (9.7) 1 (3.2) 1 (2.4) 0 (0.0)
Blood creatine phosphokinase  
increased

2 (6.5) 0 (0.0) 0 (0.0) 0 (0.0)

Blood insulin increased 2 (6.5) 0 (0.0) 0 (0.0) 0 (0.0)
Injury, poisoning, and procedural complications

accidental overdose 1 (3.2) 1 (3.2) 3 (7.1) 0 (0.0)
Respiratory, thoracic, and mediastinal disorders

Bronchitis, chronic 0 (0.0) 0 (0.0) 0 (0.0) 1 (6.3)
Skin and subcutaneous tissue disorders

Dermatitis 0 (0.0) 0 (0.0) 0 (0.0) 1 (6.3)
Vascular disorders

hypertension 2 (6.5) 0 (0.0) 0 (0.0) 0 (0.0)

Notes: aes were coded using MedDra version 17.1. an ae was any unfavorable and unintended change in the structure, function, or chemistry of the body temporally 
associated with any use of a study drug, whether or not it was considered related to use; a Teae was a newly reported event after acute study baseline, or an event reported 
to have worsened in severity since acute study baseline (period for determination of Teaes was the last dose date +7 days for nonserious aes and the last dose date +30 days 
for saes).
Abbreviations: aes, adverse events; asN, asenapine; aTs, all-treated set; BiD, twice daily; MedDra, Medical Dictionary for regulatory activities; OlZ, olanzapine; PBO, 
placebo; QD, once daily; saes, serious aes; Teaes, treatment-emergent aes.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Neuropsychiatric Disease and Treatment 2017:13submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

2028

Durgam et al

Prespecified TEAEs of interest
Prespecified TEAEs are presented in Table 3. In general, 

the incidence of Tier 1 TEAEs was greater in the placebo/

asenapine 2.5 mg BID group; no Tier 1 SAEs/AEs resulted 

in treatment discontinuation in any group. Weight gain 7% 

had overlapping 95% CIs for all treatment groups; incidence 

was greatest in the olanzapine 15 mg QD/olanzapine 15 mg 

QD group, followed by the placebo/asenapine 2.5 mg BID, 

asenapine 5 mg BID/asenapine 5 mg BID, and asenapine 

2.5 mg BID/asenapine 2.5 mg BID groups. When Tier 2 

TEAEs were adjusted for pooled investigation site, the esti-

mated proportion of patients with schizophrenia was greater 

in the asenapine 5 mg BID/asenapine 5 mg BID group than in 

the other treatment groups; the estimated adjusted proportion 

of patients with weight increased was greater in the placebo/

asenapine 2.5 mg BID treatment group than in the other treat-

ments groups. There were no notable findings with regard to 

closely monitored events, SAEs, suicidality, vital signs, ECG, 

or clinical laboratory results.

clinical laboratory and 
electrocardiographic findings
LS mean changes from acute study baseline in Tier 2 clinical 

laboratory values are presented in Table 4. LS mean changes 

Figure 3 ls mean change in weight from acute study baseline to week 26 
(MMrM, aTs).
Note: Baseline was the last nonmissing assessment before the first dose of acute 
study medication.
Abbreviations: aTs, all treated set; BiD, twice daily; ls, least squares; MMrM, 
mixed-effect model for repeated measures; QD, once daily.

Table 3 Patients with prespecified TEAEs of special interest (ATS)

PBO/ 
ASN 2.5 mg BID,  
n=31
n (%)

ASN 2.5 mg BID/ 
ASN 2.5 mg BID,  
n=31
n (%)

ASN 5 mg BID/ 
ASN 5 mg BID,  
n=42
n (%)

OLZ 15 mg QD/ 
OLZ 15 mg QD,  
n=16
n (%)

Tier 1
1 Tier 1 Teaes

P* (95% ci)
7 (22.6)
0.21 (0.081, 0.342)

4 (12.9)
0.14 (0.025, 0.258)

3 (7.1)
0.07 (0.000, 0.139)

1 (6.3)
0.07 (0.000, 0.185)

ePs sMQ (narrow)
P* (95% ci)

4 (12.9)
0.12 (0.018, 0.224)

1 (3.2)
0.03 (0.000, 0.087)

0 (0.0)
-

1 (6.3)
0.07 (0.000, 0.185)

insomnia
P* (95% ci)

2 (6.5)
0.07 (0.000, 0.163)

2 (6.5)
0.06 (0.000, 0.136)

2 (4.8)
0.05 (0, 0.106)

0 (0.0)
-

somnolence, sedation, or  
hypersomnia

P* (95% ci)

2 (6.5)

0.05 (0.000, 0.123)

1 (3.2)

0.05 (0.000, 0.13)

1 (2.4)

0.02 (0.000, 0.060)

0 (0.0)

- 
akathisia

P* (95% ci)
2 (6.5)
0.07 (0.000, 0.150)

0 (0.0)
-

0 (0.0)
- 

0 (0.0)
- 

Dizziness
P* (95% ci)

1 (3.2)
0.03 (0.000, 0.073)

0 (0.0)
- 

0 (0.0)
- 

0 (0.0)
-

hypoesthesia oral or dysgeusia
P* (95% ci)

0 (0.0)
-

0 (0.0)
- 

0 (0.0)
-

0 (0.0)
-

Weight gain 7%
P* (95% ci)

4 (13.3)
0.11 (0.019, 0.205)

2 (6.5)
0.06 (0.000, 0.138)

5 (12.2)
0.12 (0.023, 0.223)

4 (26.7)
0.26 (0.081, 0.449)

Tier 2
1 Tier 2 Teaes

P* (95% ci)
5 (16.1)
0.14 (0.041, 0.232)

3 (9.7)
0.09 (0.000, 0.179)

6 (14.3)
0.13 (0.039, 0.230)

1 (6.3)
0.07 (0.000, 0.185)

schizophrenia
P* (95% ci)

2 (6.5)
0.06 (0.000, 0.123)

2 (6.5)
0.06 (0.000, 0.134)

5 (11.9)
0.11 (0.025, 0.191)

1 (6.3)
0.07 (0.000, 0.185)

Weight increased
P* (95% ci)

3 (9.7)
0.08 (0.000, 0.164)

1 (3.2)
0.03 (0.000, 0.087)

1 (2.4)
0.03 (0.000, 0.073)

0 (0.0)
- 

Tier 3
1 Tier 3 Teaes 16 (51.6) 6 (19.4) 12 (28.6) 3 (18.8)

Notes: P*, point estimate of adjusted proportion; P* and 95% cis calculated using weighted formulae that accounted for pooled investigative site.
Abbreviations: ATS, all-treated set; ASN, asenapine; BID, twice daily; CI, confidence interval; EPS, extrapyramidal symptom; MedDRA, Medical Dictionary for Regulatory 
activities; OlZ, olanzapine; PBO, placebo; QD, once daily; sMQ, standardized MedDra query; Teaes, treatment-emergent aes.
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(95% CI) suggested differentiation (decreases) from the acute 

study baseline to the extension trial study endpoint for pro-

lactin levels in all treatment groups. Differentiation (increase) 

from the acute study baseline to study endpoint for HbA1c 

levels was suggested for the placebo/asenapine 2.5 mg BID 

group, but not for the other treatment groups. No differen-

tiation from the acute study baseline to study endpoint was 

suggested for total fasting cholesterol, fasting insulin, fasting 

triglycerides, or fasting glucose for any treatment group, as 

evidenced by 95% CIs that included values of zero.

No subjects had elevated liver enzymes that met the 

criteria for potential drug-induced liver injury; any subject 

with any level of alanine aminotransferase or aspartate 

aminotransferase elevation also had total bilirubin that was 

less than or equal to two times the upper limit of normal. There 

were no clinically relevant mean changes in biochemistry 

parameters, and values were generally similar across treat-

ment groups, with the exception of creatine kinase (CK). Mean 

(standard deviation) increases in CK values were observed 

in all treatment groups (placebo/asenapine 2.5 mg BID, 54.2 

[214.4] U/L; asenapine 2.5 mg BID/asenapine 2.5 mg BID, 

103.7 [501.2] U/L; asenapine 5 mg BID/asenapine 5 mg BID, 

23.9 [149.9] U/L; olanzapine 15 mg QD/olanzapine 15 mg 

QD, 47.7 [62.3] U/L). Large standard deviations suggest large 

variations in CK levels over time in the asenapine treatment 

groups. Mean changes in pulse rate and blood pressure were 

not suggestive of a treatment-related effect.

Increase in abdominal circumference was higher in 

the olanzapine treatment group than in the asenapine 

treatment groups (placebo/asenapine 2.5 mg BID, 1.67 

[3.8] cm; asenapine 2.5 mg BID/asenapine 2.5 mg BID, -0.51 

[6.0] cm; asenapine 5 mg BID/asenapine 5 mg BID, 0.11 

[5.6] cm; olanzapine 15 mg QD/olanzapine 15 mg QD, 2.12 

[6.4] cm). The percentage of patients who met the criteria 

for predefined limits of change for laboratory values was 

generally small and comparable among treatment groups; no 

trends were noted. There were no TEAEs reported for ECG 

abnormalities, nor were there findings of Fridericia-derived 

QTc interval prolongation 500 ms.

extrapyramidal symptoms
On the AIMS, mean change from acute study baseline was 

minimal in all groups (0.0 to -0.2); only one patient (placebo/

asenapine 2.5 mg BID group) had an AIMS item 8 score 2. 

On the BARS, mean change from acute study baseline was 

also minimal in all groups (0.0 to –0.2); one patient each in the 

placebo/asenapine 2.5 mg BID and the asenapine 2.5 mg BID/

asenapine 2.5 mg BID groups and no patients in the asenapine 

5 mg BID/asenapine 5 mg BID and olanzapine 15 mg QD/

olanzapine 15 mg QD groups had treatment-emergent akathisia 

(BARS score 2). On the SARS, mean change from acute 

study baseline was again minimal in all groups (-0.3 to -1.1); 

three patients in the placebo/asenapine 2.5 mg BID group, 

two patients in the asenapine 2.5 mg BID/asenapine 2.5 mg 

BID group, no patients in the asenapine 5 mg BID/asenapine 

5 mg BID group, and one patient in the olanzapine 15 mg 

QD/olanzapine 15 mg QD group had treatment-emergent 

parkinsonism (SARS score 3). The incidence of EPS-related 

TEAEs was higher in the placebo/asenapine 2.5 mg BID group 

(12.9%) than in the asenapine 2.5 mg BID/asenapine 2.5 mg 

BID (3.2%), asenapine 5 mg BID/asenapine 5 mg BID (0), and 

olanzapine 15 mg QD/olanzapine 15 mg QD (6.3%) groups.

Table 4 summary of Tier 2 laboratory values: ls mean changes from acute study baseline to endpoint (aTs)

Parameters PBO/ 
ASN 2.5 mg BID,  
n=31

ASN 2.5 mg BID/ 
ASN 2.5 mg BID,  
n=31

ASN 5 mg BID/ 
ASN 5 mg BID,  
n=42

OLZ 15 mg QD/ 
OLZ 15 mg QD,  
n=16

Clinical laboratory values, LS mean change (SE)
Total cholesterol (fasting), mg/dl

95% ci of lsM
-2.3 (6.23)
-14.6, 10.0

0.2 (6.28)
-12.2, 12.6

-3.6 (5.79)
-15.0, 7.9

-12.2 (9.37)
-30.7, 6.3

Prolactin, ng/ml
95% ci of lsM

-13.7 (3.66)
-20.9, -6.5

-14.4 (3.69)
-21.6, -7.1

-12.4 (3.10)
-18.5, -6.2

-14.6 (5.26)
-25.0, -4.2

insulin (fasting), µiU/ml
95% ci of lsM

-1.6 (4.10)
-9.7, 6.5

2.1 (4.05)
-5.9, 10.1

-1.0 (3.98)
-8.9, 6.8

-2.5 (6.31)
-15.0, 9.9

Triglycerides (fasting), mg/dl
95% ci of lsM

1.9 (13.43)
-24.6, 28.5

-28.7 (13.81)
-56.0, -1.4

-15.8 (12.21)
-40.0, 8.3

-2.5 (18.84)
-39.7, 34.7

glucose (fasting), mg/dl
95% ci of lsM

0.8 (2.73)
-4.6, 6.2

1.8 (2.74)
-3.6, 7.3

5.8 (2.47)
0.9, 10.7

1.5 (4.09)
-6.6, 9.6

hba1c, %
95% ci of lsM

0.2 (0.06)
0.1, 0.3

0.1 (0.06)
-0.1, 0.2

0.1 (0.05)
-0.0, 0.2

0.1 (0.08)
-0.0, 0.3

Notes: LS mean changes are point estimates. Baseline was the last nonmissing assessment before the first dose of acute trial medication; endpoint was the last nonmissing 
postbaseline assessment on or prior to the last dose date +7 days.
Abbreviations: asN, asenapine; aTs, all-treated set; BiD, twice daily; hba1c, glycated hemoglobin; ls, least squares; lsM, ls mean; OlZ, olanzapine; PBO, placebo; QD, 
once daily; se, standard error.
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suicidality
During the extension trial treatment phase, suicidal ideation 

assessed by the C-SSRS was reported for one (3.2%) patient 

in the asenapine 2.5 mg BID/asenapine 2.5 mg BID group; 

the type of ideation was in the least severe category (wish to 

be dead). Suicidal behavior was also reported for one (6.3%) 

patient in the olanzapine 15 mg QD/olanzapine 15 mg QD 

group; the type of behavior was an actual attempt, which 

was classified as a TEAE that was considered related to 

treatment and resulted in discontinuation from the study. 

Neither patient had reported suicidal ideation or behavior in 

the 2 months or 6 months, respectively, prior to enrolling in 

the acute trial. Additionally, neither patient had a lifetime 

history of suicidal ideation or behavior. No other patients 

had a TEAE of suicide attempt.

Efficacy
Efficacy is presented using OC analysis based on the full 

analysis set; in general, findings observed using the LOCF 

approach were similar to those observed using the OC 

approach. LS mean (95% CI) PANSS total score decreased 

from the acute study baseline to week 26 in the extension trial 

in all four treatment groups (Figure S1A; placebo/asenapine 

2.5 mg BID, -30.2 [-35.24 to -25.19]; asenapine 2.5 mg 

BID/asenapine 2.5 mg BID, -28.5 [-33.9 to -23.14]; asenap-

ine 5 mg BID/asenapine 5 mg BID, -32.7 [-37.8 to -27.68]; 

olanzapine 15 mg QD/olanzapine 15 mg QD, -36.4 [-44.6 

to -28.14]). The percentage of PANSS responders (30% 

reduction in PANSS total score from acute study baseline) 

at the extension trial baseline in the placebo/asenapine 

2.5 mg BID, asenapine 2.5 mg BID/asenapine 2.5 mg BID, 

asenapine 5 mg BID/asenapine 5 mg BID, and olanzapine 

15 mg QD/olanzapine 15 mg QD groups, respectively, was 

32.3%, 29.0%, 45.2%, and 46.7%; the percentage of PANSS 

responders at week 26 was 66.7%, 47.4%, 68.2%, and 62.5%, 

respectively. Using the LOCF approach, PANSS responder 

rates were generally lower than those seen using the OC 

approach (placebo/asenapine 2.5 mg BID, 48.4%; asenapine 

2.5 mg BID/asenapine 2.5 mg BID, 51.6%; asenapine 5 mg 

BID/asenapine 5 mg BID, 47.6%; and olanzapine 15 mg QD/

olanzapine 15 mg QD, 46.7%).

On the CGI-S, small LS mean (95% CI) decreases from 

the acute trial baseline to week 26 in the extension study were 

seen in all treatment groups (Figure S1B; placebo/asenapine 

2.5 mg BID, -1.9 [-2.27 to -1.47]; asenapine 2.5 mg BID/

asenapine 2.5 mg BID, -1.4 [-1.83 to -0.96]; asenapine 5 mg 

BID/asenapine 5 mg BID, -1.5 [-1.9 to -1.07]; and olanzapine  

15 mg QD/olanzapine 15 mg QD, -1.8 [-2.47 to -1.16]). 

Patients were considered CGI-I responders if the change 

from acute study baseline at each study visit and at week 26 

was classified as minimally improved, much improved, or 

very much improved (CGI-I score 3). At the extension 

trial baseline, CGI-I response rates from the acute trial were 

high in all active treatment groups (asenapine 2.5 mg BID/

asenapine 2.5 mg BID, 90.3%; asenapine 5 mg BID/asenapine  

5 mg BID, 92.9%; olanzapine 15 mg QD/olanzapine 15 mg 

QD, 100%) and lower in the placebo group (placebo/asenapine 

2.5 mg BID, 80.6%). CGI-I response rates fluctuated during 

the extension trial; at week 26, the response rate was 85.7% in 

the placebo/asenapine 2.5 mg BID group, 94.7% in the asenap-

ine 2.5 mg BID/asenapine 2.5 mg BID group, 86.4% in the 

asenapine 5 mg BID/asenapine 5 mg BID group, and 87.5% in 

the olanzapine 15 mg QD/olanzapine 15 mg QD group. Using 

the LOCF approach, response rates at week 26 were 64.5%, 

90.3%, 69.0%, and 80.0% in the placebo/asenapine 2.5 mg 

BID, asenapine 2.5 mg BID/asenapine 2.5 mg BID, asenapine 

5 mg BID/asenapine 5 mg BID, and olanzapine 15 mg QD/

olanzapine 15 mg QD groups, respectively.

Discussion
The primary objective of this extension study was to evaluate 

the long-term safety of asenapine 2.5 mg BID and 5 mg BID; 

weight change from the acute study baseline to week 26 for 

asenapine-treated patients relative to patients treated with 

the active control olanzapine was the prespecified key safety 

endpoint. Both asenapine 2.5 mg BID and 5 mg BID were 

generally tolerated well in long-term treatment.

The majority of SAEs were related to worsening of psy-

chiatric disorders. TEAEs were similar to those previously 

reported in both short- and longer-term trials9,11,18; the most 

commonly reported AE leading to treatment discontinuation 

in this study was worsening of schizophrenia. The incidence 

of TEAEs was higher in the placebo/asenapine 2.5 mg BID 

group relative to the other treatment groups, which is under-

standable given the asenapine-naïve status of patients in this 

group. As determined by the investigator, treatment-related 

TEAEs that occurred at an incidence of at least 5% in any 

treatment group and more often in the placebo/asenapine 

2.5 mg BID group were somnolence, akathisia, and weight 

increase; the incidence of treatment-related schizophrenia was 

higher in the asenapine 5 mg BID/asenapine 5 mg BID group 

than in the other treatment groups. Treatment-related TEAEs 

of weight increase, somnolence, and akathisia were also the 

most commonly reported TEAEs in previous long-term stud-

ies of asenapine in the treatment of schizophrenia, occurring at 

rates similar to those seen this study (3%–17% of patients).9,18 
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The majority of TEAEs were mild/moderate in intensity. 

On the prespecified key safety endpoint, LS mean change in 

weight from the acute trial baseline to week 26, patients in 

the asenapine 2.5 mg BID or 5 mg BID groups gained less 

weight than patients in the olanzapine 15 mg QD group, 

although this difference was not statistically significant. Pre-

vious post hoc analyses and meta-analyses summarizing the 

effects of asenapine on weight gain in patients with schizo-

phrenia and bipolar I disorder have shown that asenapine is 

associated with a lower incidence of weight gain relative to 

olanzapine,19,20 suggesting that the present study may have 

been underpowered to detect a statistical difference.

While sedentary lifestyle, smoking, and poor diet con-

tribute to high rates of cardiovascular disease in patients with 

schizophrenia,21 metabolic syndrome is also an undeniable 

source of cardiovascular risk for these patients. Metabolic 

syndrome, which comprises abnormalities in glucose 

metabolism, lipid metabolism, obesity, and blood pressure, 

is generally viewed as the link between schizophrenia 

and cardiovascular disease.21 The prevalence of metabolic 

syndrome in patients with schizophrenia is about 40%, 

according to the Clinical Antipsychotic Trials of Intervention 

Effectiveness (CATIE); the prevalence is higher in women 

(54.2%) than in men (36.6%).22 Because the metabolic effects 

of antipsychotic medications are different,23,24 knowing the 

metabolic profile of an individual agent is an important 

component of good clinical management.

Toward this end, the analytic strategies used in this 

extension trial helped to specifically characterize important 

metabolic events associated with asenapine. The inclusion of 

olanzapine in the study allowed for comparison of asenapine 

with another approved second-generation antipsychotic. The 

prespecified key weight safety endpoint, as well as the use 

of a tiered AE strategy, allowed for particular attention to 

be paid to metabolic and endocrine laboratory endpoints of 

special interest. Of note, clinically significant weight gain 

and mean change from acute study baseline to endpoint in 

fasting glucose, fasting triglycerides, fasting cholesterol, 

fasting insulin, and HbA1c, which are factors that increase 

the risk of metabolic syndrome, were classified as Tier 2 

laboratory endpoints.

TEAEs related to cardiovascular and metabolic risk 

occurred at relatively low rates among asenapine patients. 

From the acute study baseline to week 26 of the extension 

study, asenapine-treated patients had less weight gain than 

olanzapine-treated patients. Although the between-group 

difference in mean weight increase may not have been 

large enough to be considered clinically relevant, it is 

noteworthy that asenapine patients experienced less increase 

in abdominal girth and a lower incidence of clinically sig-

nificant weight gain than olanzapine patients. Weight gain 

and intra-abdominal obesity, which is operationalized as 

increased waist circumference, are key factors in the devel-

opment of metabolic syndrome.21 There were no clinically 

relevant mean changes in metabolic parameters from the 

acute trial baseline to study endpoint for asenapine-treated 

patients. This was in accordance with previous post hoc 

analyses that showed asenapine to be favorable to olanzapine 

in terms of changes in triglycerides and cholesterol levels.19 

No AEs were reported for ECG abnormalities, and no clini-

cally significant QTc prolongation was observed.

Other TEAEs that were of particular interest for asenapine 

were evaluated as Tier 1 safety events (ie, somnolence, seda-

tion, and hypersomnia combined, dizziness, insomnia, oral 

hypoesthesia combined with dysgeusia, akathisia, EPS). As 

observed in the case of general TEAEs, patients in the pla-

cebo/asenapine 2.5 mg BID group had the highest incidence of 

Tier 1 TEAEs (22.6%), followed by patients in the asenapine 

2.5 mg BID/asenapine 2.5 mg BID group (12.9%); patients 

in the asenapine 5 mg BID/asenapine 5 mg BID and olan-

zapine 15 mg QD/olanzapine 15 mg QD groups had lower 

and comparable Tier 1 TEAE incidence (7.1% and 6.3%, 

respectively). No Tier 1 AE and no SAE led to treatment 

discontinuation in the asenapine-treated groups. Decreases 

were noted in mean prolactin levels in all treatment groups, 

suggesting that treatment was not associated with symptoms 

of hyperprolactinemia, which includes gynecomastia, sexual 

dysfunction, oligomenorrhea, and amenorrhea.25

For this extension safety study, efficacy measures were 

collected, but there was no primary efficacy analysis; all 

efficacy endpoints were considered secondary. Change from 

the acute trial baseline was summarized, but no efficacy 

hypotheses were tested, and the trial was not powered for 

direct comparison. As such, changes in psychiatric symptoms 

and disease severity can be described, but no efficacy conclu-

sions can be made. Mean PANSS total score decreased from 

the acute trial baseline to the extension trial study endpoint in 

all four treatment groups, suggesting symptomatic improve-

ment in all treatment groups. The decrease in score was 

similar in the asenapine 2.5 mg BID/asenapine 2.5 mg BID, 

asenapine 5 mg BID/asenapine 5 mg BID, and olanzapine 15 

mg QD/olanzapine 15 mg QD groups, and slightly less in the 

asenapine group that was randomized to placebo in the acute 

lead-in study. Modest improvement in disease severity was 

suggested by small decreases in CGI-S score from the acute 

study baseline at all time points in each treatment group. 
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For patients who were switched from placebo in the acute 

study to asenapine 2.5 mg BID in the extension, symptomatic 

improvement was suggested by decreases in PANSS total 

score and CGI-S score. These data are in accordance with 

previously published work and suggest that asenapine is 

efficacious in both the long-term treatment and prevention 

of relapse in patients with schizophrenia.9,18,26

This study further supports the safety and efficacy of 

asenapine in the treatment of schizophrenia, which has been 

shown in previous randomized, double-blind, placebo- and 

active-controlled trials.7–9,11,18,26 There were relatively few 

SAEs and TEAEs, and most events were considered mild 

or moderate in severity, suggesting that asenapine was well 

tolerated. When taken together with previous post hoc and 

meta-analyses,19,20 asenapine has favorable effects on weight 

gain and metabolic function relative to olanzapine, which 

could be of clinical interest in patient populations in which 

metabolic function is a concern. Decreases in the PANSS 

total score and CGI-S score occurred early and were main-

tained throughout the course of the study, indicating that 

asenapine is a viable option in maintenance treatment of 

schizophrenia. Asenapine is the only commercially available 

antipsychotic approved as a sublingual formulation; addition-

ally, it does not require dose titration,27 which may simplify 

treatment, especially in patients in which administration of 

medication must be monitored.

Strengths of this study included the double-blind treat-

ment design, an extended treatment duration, inclusion of 

an active comparator, and long-term monitoring of TEAEs 

of special interest to asenapine. Limitations of the study 

included the lack of a placebo-control group and statistical 

power that precluded the ability to detect between-treatment 

group differences. Additionally, there was a relatively low 

number of patients in the olanzapine treatment group relative 

to the asenapine treatment groups, and stringent inclusion 

and exclusion criteria may limit the generalizability of these 

findings to more general schizophrenia populations. The lack 

of inferential statistics limits the ability to evaluate these 

results, and no efficacy conclusions can be made.

Conclusion
In this long-term extension study, 26 weeks of treatment 

with asenapine 2.5 mg BID and 5 mg BID was generally 

safe and well tolerated in adults with schizophrenia. No 

dose-dependent relationships with asenapine treatment were 

apparent for the predefined TEAEs of special interest. Treat-

ment with asenapine was associated with lower weight gain 

and lower rates of clinically significant weight gain than 

treatment with olanzapine.
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Supplementary materials

Table S1 list of independent ethics committees that approved the study

Site number Country Name

2,001 Us aspire irB
2,002 Us aspire irB
2,006 Us University of california san Diego human research Protection Program
2,007 Us aspire irB
2,008 Us aspire irB
2,009 Us aspire irB
2,010 Us aspire irB
2,011 Us aspire irB
2,012 Us aspire irB
2,013 Us aspire irB
2,015 Us aspire irB
2,018 Us aspire irB
2,022 Us aspire irB
2,023 Us aspire irB
2,025 Us aspire irB
2,026 Us aspire irB
2,027 Us aspire irB
2,030 Us aspire irB
2,101 Bulgaria Bulgarian Drug agency
2,102 Bulgaria Bulgarian Drug agency
2,104 Bulgaria Bulgarian Drug agency
2,104 Bulgaria Bulgarian Drug agency
2,107 Bulgaria Bulgarian Drug agency
2,108 Bulgaria Bulgarian Drug agency
2,109 Bulgaria Bulgarian Drug agency
2,111 Bulgaria Bulgarian Drug agency
2,127 romania National ethics committee for the clinical study of Medicinea

2,129 romania National ethics committee for the clinical study of Medicinea

2,130 romania National ethics committee for the clinical study of Medicinea

2,131 romania National ethics committee for the clinical study of Medicinea

2,133 romania National ethics committee for the clinical study of Medicinea

2,134 romania National ethics committee for the clinical study of Medicinea

2,153 croatia agency for Medical Products and Medical Devices central ethics committee
2,154 croatia agency for Medical Products and Medical Devices central ethics committee
2,157 croatia agency for Medical Products and Medical Devices central ethics committee
2,200 russia ethical council at state Budget healthcare institution: samara Psychiatric hospital
2,201 russia ethics committee of state Budgetary educational institution of higher Professional education: Yaroslavl state Medical 

academy of Ministry of healthcare of russian Federation
2,202 russia independent ethics committee of Federal state Budget institution: st Petersburg VM Bekhterev Psychoneurological 

research institute of Ministry of healthcare of russian Federation
2,204 russia independent interdisciplinary ethics committee on ethical review for clinical studies: Universimed
2,206 russia independent ethics committee of Federal state Budget institution: st Petersburg VM Bekhterev Psychoneurological 

research institute of Ministry of healthcare of russian Federation
2,209 russia lec of Mental health research institute
2,210 russia local ethics committee of state Public healthcare institution of Moscow region: central clinical Mental hospital
2,211 russia independent ethics committee of Federal state Budget institution: st Petersburg VM Bekhterev Psychoneurological 

research institute of Ministry of healthcare of russian Federation
2,213 russia local ethics committee of sBhi of sverdlovsk region: sverdlovsk regional clinical Psychiatric hospital
2,226 Ukraine ethics commission at Territorial Medical association of Psychiatry in Kiev
2,228 Ukraine ethics commission at ci lrcPh
2,229 Ukraine ethics commission at chi Kharkiv regional clinical Psychiatric hospital 3
2,231 Ukraine ethics commission at ci Oi Yushchenko academy, Vinnytsya regional Psychoneurological hospital

Note: aThe National ethics committee for the clinical study of Medicine is no longer in place and has since been replaced by the National Bioethics committee for Medicine 
and Medical Devices.
Abbreviation: irB, institutional review board.
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Figure S1 ls mean change in PaNss total score (A) and cgi-s score (B) from acute study baseline to week 26 (Fas).
Notes: Baseline was the last nonmissing assessment before the first dose of acute study medication. Analysis based on observed-case model.
Abbreviations: BiD, twice daily; cgi-s, clinical global impressions – severity; Fas, full analysis set; ls, least squares; PaNss, Positive and Negative syndrome scale; QD, 
once daily.
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