Takekita et al. Annals of General Psychiatry (2024) 23:29 An na | S Of Genera| Psych iatry
https://doi.org/10.1186/512991-024-00512-2

, , , , ®
Predictors of continuation for asenapine R

from real-world data in patients
with schizophrenia

Yoshiteru Takekita'", Shuichi Hiraoka?, Yasuhiro lwama?, Daisuke Matsui?, Nobuatsu Aoki'*# Haruhiko Ogata’,
Toshiya Funatsuki', Toshiyuki Shimizu', Yuji Murase', Yutaro Shimamoto', Yosuke Koshikawa' and Masaki Kato'

Abstract

Background The continuation rates of pharmacotherapy in schizophrenia exhibit variability, a phenomenon influ-
enced by the specific antipsychotic agent prescribed and patient-related factors such as age and duration of illness. In
this context, our study aims to elucidate the predictors of medication continuation for asenapine sublingual tablets,
characterized by unique formulation properties.

Methods Our investigation leveraged real-world data collected through post-marketing surveillance in Japan, com-
prising 3236 cases. Utilizing multivariate logistic regression analysis, we identified patient-related factors associated
with medication continuation as the primary outcome measure, subsequently employing survival analysis for further
evaluation. Additionally, adverse event occurrence was assessed as a secondary outcome measure.

Results Multivariate logistic regression analysis unveiled significant predictors of asenapine continuation, notably
including patient-related factors such as a chlorpromazine equivalent dose exceeding 600 mg/day and an illness
duration of 25 years or more. While the overall continuation rate stood at 40.6%, patients exhibiting factors such

as a chlorpromazine equivalent dose surpassing 600 mg/day or an illness duration exceeding 25 years demon-
strated continuation rates of 46.3% and 47.9%, respectively. Remarkably, patients presenting both factors showcased
the highest continuation rate at 52.5%.

Conclusions Our findings shed light on distinct patient-related predictors of asenapine continuation, deviating

from those observed with other antipsychotic medications. This underscores the necessity of recognizing that predic-
tive factors for antipsychotic medication continuation vary across different agents. Moving forward, elucidating these
predictive factors for various antipsychotic medications holds paramount importance in schizophrenia treatment,
facilitating the delivery of tailored therapeutic interventions for individual patients.
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continuation is affected by the effectiveness (both
efficacy and tolerability) of the drug [2].

It has been also reported that the continuation
rate of pharmacotherapy for schizophrenia differs
depending on the type of antipsychotics, and the
patient’s background factors such as age and disease
duration [3]. Therefore, when starting treatment, it is
important to select the most appropriate drug for each
patient while considering the predictors of treatment
continuation.

Asenapine is an antipsychotic approved by the Food and
Drug Administration in August 2009 for the treatment of
schizophrenia and bipolar I disorder [4]. Asenapine has
been demonstrated to significantly improve the Positive
and Negative Syndrome Scale (PANSS) total score
compared to placebo in the treatment of schizophrenia
[5, 6]. Large-scale network meta-analyses reported so far
demonstrated the efficacy and tolerability of asenapine
in both acute and maintenance phases, similar to several
of the 32 antipsychotics [7, 8]. Asenapine was developed
as a sublingual tablet because of the very high first-pass
effect and the low bioavailability (less than 2%) when
orally administered [9]. Asenapine is rapidly absorbed
through the sublingual mucosa and enters into the
systemic circulation, resulting in a rapid onset of action
and significant improvement relative to placebo at 15 min
post-dose [10], although specific adverse events following
sublingual administration, such as bitter taste and oral
hypoesthesia, have been reported [11]. Oral hypoesthesia
is attributable to the local anesthetic effects of asenapine
[12]. Although the symptom usually resolves within 1 h
[13], it may affect the continuation of treatment.

A comparative study using real-world data showed
that the treatment continuation rates at 6 months
for asenapine and olanzapine were 27.3% and 50.8%,
respectively, suggesting that the lower continuation rate
of asenapine was owing to its specific characteristics
such as bitter taste and the burden of the dosing method
[14]. A clinical study reported that the incidence of
oral hypoesthesia was approximately 10% in patients
receiving asenapine [15, 16]; however, it is difficult to
identify patients who will develop an adverse event.

As mentioned previously, asenapine has similar efficacy
and tolerability to other antipsychotics; however, it
has different pharmacodynamic and pharmacokinetic
characteristics. Additionally, asenapine has specific
formulation characteristics. Therefore, an understanding
of patient background factors associated with the
continuation of asenapine treatment is important not
only to identify patients who will benefit from the drug,
but also to prevent relapse by continuation of medication
in terms of optimization of treatment strategies for
patients with schizophrenia.
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This study aimed to identify the predictors of
continuation of asenapine by examining the patient’s
background factors at the start of the treatment in real-
world settings using post-marketing surveillance data
[17].

Methods
Study design and patients
The post-marketing drug use-results survey was
approved by the safety review committee of the Meiji
Seika Pharma Co., Ltd. and was conducted from January
2017 to December 2019. The study subjects were patients
operationally diagnosed with schizophrenia by specialists
and newly treated with asenapine. The following
parameters were investigated during the 52-week
follow-up period: patient demographic characteristics,
duration of asenapine treatment, concomitant
medications, adverse events, biochemical parameters,
and the Clinical Global Impression-Improvement (CGI-
I) scale. All adverse events were coded using MedDRA/]
[17]. Patients who started asenapine were enrolled, and
survey responses were entered into an Electronic Data
Capture (EDC) system. Answers to the survey items were
stored in the EDC system at the time of each observation.
The primary endpoint of this study was to identify
patient’s background factors predicting asenapine
continuation. The secondary endpoint was to evaluate
the occurrence of adverse events in patients according to
the presence or absence of the predictors.

Statistical analysis

Univariate analysis was performed to identify factors
associated with the continuation of treatment with
asenapine in patients who were registered and followed
up for 52 weeks using the background information at
the start of the treatment. To investigate the effects of
the dose of antipsychotics immediately before starting
the treatment with asenapine, patients were divided into
those receiving a chlorpromazine (CP) equivalent dose
of <600 mg/day and those receiving a CP equivalent
dose of >600 mg/day according to the report by Howes
et al. [18], and the two groups were treated as categorical
variables. Univariate analyses were performed using
the Mann-Whitney U test for continuous variables
and the chi-square test for categorical variables.
Next, multivariate logistic analysis (variables were
selected by stepwise selection) was performed with
treatment continuation as the objective variable and
each background factor as the explanatory variable.
For background factors that were significant in the
multivariate logistic analysis, survival time was analyzed
using the multivariate Cox regression analysis with the
discontinuation of treatment as the event of interest. For
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continuous variables, the population was divided into
two groups based on the cut-off value by the classification
and regression tree (CART) analysis. Survival analyses
were compared between the two groups.

With regard to safety assessment, the relationship
between the continuation of asenapine treatment and
the incidence of adverse drug reactions was evaluated.
For adverse drug reactions with an incidence of > 3%, the
relationship between the predictors and the incidence
of adverse drug reactions was evaluated using the chi-
square test. Statistical significance was defined as p <0.05.
Each item was analyzed after excluding participants with
missing data.

Results

A total of 3425 patients were registered at 543
institutions, and 3321 patients were eligible for safety
analysis and whose data were fixed. A total of 3236
patients were analyzed after excluding 85 patients who
could not be followed for 52 weeks. The percentage of
male patients was 45.3%. The age and disease duration
at the start of the treatment with asenapine were
46.7+154 vyears [meantstandard deviation (SD)]
and 16.7+14.2 years (meanz*SD), respectively. The
proportion of patients with first-episode schizophrenia
was 35.9%.

In addition, 2488 patients (76.9%) were taking other
antipsychotics at the start of asenapine treatment, and
1190 patients (36.8%) were taking antipsychotics with
a CP equivalent dose of>600 mg/day before the start
of asenapine treatment (Table 1). During the 52-week
surveillance period, 1315 patients (40.6%) continued to
receive asenapine.

Table 1 Patient’s characteristics before administration of asenapine
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Predictors and continuation rate

Univariate analyses were performed to identify
patients’ background factors associated with asenapine
continuation. Univariate analyses demonstrated that the
following three factors were significantly associated with
treatment continuation: age at the start of asenapine
treatment (p=0.0004, Mann—Whitney U test), disease
duration from the first onset (p <0.0001, Mann—Whitney
U test), and taking antipsychotics with a CP equivalent
dose of>600 mg/day before the start of asenapine
treatment (p<0.0001, chi-square test). Older age,
longer disease duration from the first onset, and taking
antipsychotics with a CP equivalent dose of > 600 mg/day
before the start of asenapine treatment were associated
with the continuation of asenapine treatment.

Following univariate analysis, multivariate logistic
regression analysis was performed using the stepwise
selection method. Multivariate analysis revealed that
two factors were significantly associated with treatment
continuation: CP equivalent doses of>600 mg/day
(p<0.001, chi-square test) and disease duration (p <0.001,
chi-square test). Before the survival analysis using the
discontinuation of treatment as the event of interest, the
disease duration as a continuous variable was categorized
into two groups (>25 years and<25 years) using the
CART method.

Log-rank test for survival analysis demonstrated
significant differences between the two groups divided
by the CP equivalent dose (>600 mg/day or<600 mg/
day) and the disease duration (>25 years and <25 years)
(p<0.0001, data not shown), indicating that the
predictors of continuation of asenapine for 52 weeks are
CP equivalent dose of > 600 mg/day and disease duration
of > 25 years.

Total (N=3236)

Male [n, (%)] 1466 (45.3)
Mean age [years, mean (SD)] 46.7 (15.4)
Inpatient [n, (%)] 1471 (45.5)
Body weight [kg, mean (SD)] 626 (15.5)
BMI [mean (SD)] 238(5.0)

Duration of illness [years, mean (SD)] 16.7 (14.2)
First-episode [n, (%)] 1162 (35.9)
Anxiolytics/hypnotic sedatives [n, (%)] 1438 (44.4)
Anticonvulsant [n, (%)] 607 (18.8)
Antiparkinson agent [n, (%)] 609 (18.8)
Antipsychotics [n, (%)] 2488 (76.9)
CP equivalent > 600 mg/day [N, (%)] 1190 (36.8)
Number of antipsychotics [number of drugs, mean (SD)] 1.1(1.0)

BMI: Body mass index; CP: Chlorpromazine; SD: standard deviation
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The continuation rates in patients with a CP equiv-
alent dose of >600 mg/day and those with a disease
duration of>25 years were 46.3% and 47.9%, respec-
tively, which were similar between the two groups
(Table 2). In addition, the continuation rate in patients
with both predictors (CP equivalent dose of > 600 mg/
day and disease duration of>25 years) was the high-
est at 52.5%. The continuation rates in patients with a
CP equivalent dose >600 mg/day and a disease dura-
tion of<25 years and those with a CP equivalent
dose <600 mg/day and a disease duration of >25 years
were 43.2% and 43.7%, respectively, which were simi-
lar between the two groups. In addition, the continu-
ation rate in patients with none of the predictors (CP
equivalent dose of <600 mg/day and disease duration
of <25 years) was the lowest (34.1%, Table 2).

Survival analysis with a combination of the two pre-
dictors (Fig. 1) revealed that the proportion of patients
continuing asenapine for 52 weeks was the highest in
those with both predictors and the lowest in those with
none of the predictors. This trend is consistent over the
52-week follow-up period after starting the treatment
with asenapine. Log-rank test for survival analysis dis-
played a significant difference between patients with
both predictors and those with none of the predictors
(p<0.0001, Fig. 1).

Table 2 Continuation status with asenapine administration
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Tolerability

Of the 3236 patients analyzed, 1098 (33.9%) experienced
adverse drug reactions. Of the 1098 patients experiencing
adverse drug reactions, 253 (23.0%) continued treatment
for 52 weeks. Of the 2138 patients without adverse drug
reactions, 1062 (49.7%) continued treatment for 52 weeks
(Table 2).

The adverse drug reactions occurring at an incidence
rate of>3% in any of the patient groups stratified by
the presence or absence of predictors were akathisia,
somnolence, and oral hypoesthesia. With regard to
the incidence of these three adverse drug reactions,
significant differences among these four groups were
observed in akathisia and somnolence (Table 3).

Discussion

This is the first study to identify predictors of continu-
ation of treatment with asenapine by examining the
patients’ background factors before the treatment. This
study demonstrated that CP equivalent dose of >600 mg/
day and disease duration of > 25 years were predictors of
continuation of treatment with asenapine. In addition,
in the evaluation of the 52-week continuation rate with
a combination of the two predictors, the continuation
rate was the highest (52.5%) in patients with both pre-
dictors (CP equivalent dose of>600 mg/day and disease
duration of >25 years), and low (34.7%) in patients with

Continuation [n (%)] Discontinuation [n (%)] Total
Predictors from multivariate logistic regression analysis
CP equivalent (n=3190)
<600 mg/day 751 (37.6%) 1249 (62.5%) 2000
>600 mg/day 551 (46.3%) 639 (53.7%) 1190
Duration of illness (n=2506)
<25 years 673 (37.1%) 1142 (62.9%) 1815
>25 years 331 (47.9%) 360 (52.1%) 691
Combination of predictors (n=2469)
<600 mg/day and < 25 years 409 (34.1%) 791 (65.9%) 1200
<600 mg/day and > 25 years 145 (43.7%) 187 (56.3%) 332
>600 mg/day and < 25 years 256 (43.2%) 336 (56.8%) 592
>600 mg/day and > 25 years 181 (52.5%) 164 (47.5%) 345
Safety status
Side effect(s) (n=3236)
With 253 (23.0%) 845 (77.0%) 1098
Without 1062 (49.7%) 1076 (50.3%) 2138
Severe side effect (n=3236)
With 21 (20.6%) 81 (79.4%) 102
Without 1294 (41.3%) 1840 (58.7%) 3134

CP: Chlorpromazine
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Log-rank test, p<0.0001

50 100 150

200 250 300 350 400

Time to discontinuation (days)

Fig. 1 Kaplan—-Meier survival analysis of time to asenapine discontinuation for any reason. Analysis of patients treated with either more
than 600 mg/day or less of antipsychotics (chlorpromazine-equivalent doses), and with a duration of more than 25 years or less at the initiation

of treatment with asenapine. CP: Chlorpromazine

Table 3 Side effects status among each groups

CP<600 mg/day CP<600mg/day CP>600mg/day CP>600mg/day Total p value**

and < 25 years and > 25 years and < 25 years and > 25 years (n=3236*)

(n=1200) (n=332) (n=592) (n=345)
Patients with side effect(s) [n (%)] 456 (38.0) 101 (30.4) 201 (34.0) 108 (31.3) 1098 (33.9) 0.0117
Akathisia [n (%)) 94 (7.8) 11(33) 27 (4.6) 9(26) 163 (5.0) <0.0001
Somnolence [n (%)] 69 (5.8) 7(2.0) 28(3.0) 7(2.0) 124 (3.8) 0.0003
Hypoaesthesia oral [n (%)] 66 (5.5) 9(2.7) 36 (6.1) 9(2.6) 155 (4.8) 0.1868

* Patients with missing data on CP-equivalent values at the initiation of asenapine administration or the duration of illness from onset (n="767) are included

" Chi-square test with 1 degree of freedom

none of the predictors, indicating a significant difference
between the two groups (Fig. 1).

Continuation of medication is one of the most impor-
tant issues to prevent relapse and maintain remission.
However, the 52-week asenapine continuation rate var-
ies widely among studies. In 2010, the 52-week asenap-
ine continuation rate was reported as 38.0% [19]. In a
52-week long-term administration study (P06125 study)
conducted as an extension study of a placebo-controlled
study of asenapine, the continuation rate was reported as

42.8% [16]. In contrast, a retrospective study reported it
to be 19.0% [20]. In a phase III study of asenapine (P06238
study) conducted in patients with residual schizophrenia,
polypharmacy, overdose, treatment-resistance, or elderly
schizophrenia, the 52-week continuation rate was 50.3%,
which was the highest value so far reported [21]. Interest-
ingly, in the study, 71.3% of patients had a disease dura-
tion of at least 20 years, and 68.0% of patients received
antipsychotics at a CP equivalent dose of>600 mg/day
[21]. However, in the aforementioned P06125 study [16],
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the percentage of patients whose duration of disease was
20 years or longer was 25.9%. No medication was admin-
istered before the start of the treatment with asenapine
because a washout period was conducted according to
the study design. From these previous reports, it was
considered that the continuation rate of asenapine varied
among studies depending on the study design and char-
acteristics of the patient population enrolled.

Several antipsychotics have been investigated on
the predictors of treatment continuation in patients
with schizophrenia. The CP equivalent dose, which is
a predictor found in the present study, was reported
as a predictor of the continuation of brexpiprazole
and clozapine. However, contrary to asenapine, prior
treatment with high-dose antipsychotics was associated
with treatment discontinuation [22, 23]. Regarding the
relationship between disease duration and continuation
rate of antipsychotic drugs, studies of aripiprazole and
brexpiprazole have reported that the risk of treatment
discontinuation is higher in patients with a longer disease
duration [22, 24], again showing conflicting results with
the findings on asenapine.

Although it is difficult to explain biologically why these
two factors contribute to the continuation of asenapine
treatment, there could be two possible reasons: the
uniqueness of the pharmacological action of asenapine
and the impact of unique oral adverse drug reactions
deriving from the route of administration. First, with
regard to the unique pharmacological action, the binding
affinity of asenapine for dopamine D2 receptors is
similar to or greater than that of endogenous dopamine.
However, unlike other drugs, asenapine has the unique
pharmacological property of having a greater affinity
for a variety of receptors involved in the pathology of
schizophrenia [25]. Recently, accumulating evidence
suggests that asenapine is highly efficacious for patients
with treatment-resistant schizophrenia [26, 27] or
dopamine supersensitivity psychosis [28]. The potential
reason for this is the full antagonist activity against
dopamine D2 and serotonin 2A receptors. In addition,
pharmacological effects of asenapine such as calming
effect associated with high affinity for alA and histamine
receptors, improvement effect on cognitive function
and anxiety symptoms due to partial agonist effect on
serotonin 1A receptors, and high safety derived from low
affinity for muscarinic M1 receptors are listed. However,
the effects of the combination of these pharmacological
effects are unknown, and future studies are warranted.
Second, aging is known to be associated with decreased
oral sensory function and taste, especially bitter taste
[29, 30]. For example, it is reported that the sensory
threshold of the tongue is greatly affected by aging, and
the sensory function declines with aging [31]. It is also

Page 6 of 8

reported that taste and smell are strongly affected by
polypharmacy [32], suggesting that patients receiving
multiple antipsychotics and other concomitant drugs for
a long period could have a certain negative impact. In the
future, it is necessary to accumulate evidence regarding
the relationship between the pathological conditions and
the changes in oral sensation and taste in patients with a
long disease duration receiving high-dose antipsychotics.

In this study, asenapine-related adverse drug reactions
were observed in 33.9% of patients, and the medication
was generally well tolerated. In contrast, the proportion
of patients who continued treatment for 52 weeks was
23.0% for those with adverse drug reactions and 49.7%
for those without adverse drug reactions, reflecting the
presence of patients who discontinued treatment due
to tolerability issues (Table 2). The stratified analysis by
the presence or absence of predictors demonstrated no
marked difference in the type and incidence of adverse
drug reactions between the groups. However, among
adverse drug reactions with an incidence of 3% or higher,
a significant between-group difference was noted in
akathisia and somnolence using the chi-square test
(Table 3).

A recent study reported that the risk of akathisia
varies depending on the type and dose of antipsychotics
[33]. The risk of akathisia with asenapine is classified as
moderate, and it changes gradually and monotonically
within the dose range of 5 to 20 mg/day, without
significant dose effects [33]. In a study comparing the
risk of somnolence among antipsychotics, asenapine was
classified as low somnolence [34]. However, in this study,
76.9% of patients received concomitant antipsychotics.
Therefore, the risk factors could include not only the
pharmacological action of asenapine but also certain
patient background factors. A cluster analysis of the
phase III clinical study suggests that the pharmacological
effects of asenapine, such as akathisia and somnolence,
are more likely to cause adverse drug reactions in mild
patients [35]. In this study, there was a possibility that
the proportion of patients with less severe schizophrenia
was high in patients with none of the two predictors
identified in this study (i.e., patients with lower doses of
antipsychotics and shorter disease duration). Because
the severity assessment was not performed in this study,
future study is required on this issue.

Contrary to expectations, no significant difference was
observed in oral hypoesthesia among groups (Table 3),
which is an asenapine-related adverse drug reaction.
The reason for this is unknown; however, it is suggested
that background factors such as aging and high-dose
antipsychotic therapy in the patients included in this
study could have affected the results.
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The results of this study showed that the patient back-
ground factors predicting the continuation of treatment
may differ among drugs. Antipsychotics are usually
selected on the basis of their efficacy and tolerability;
however, treatment continuation is also an important
consideration. Our results may support clinicians in
their decision-making regarding the use of asenapine
when treating patients with schizophrenia with complex
backgrounds.

Limitation
Because this study used data from the post-marketing
survey for safety evaluation, information on the
assessment of the severity of schizophrenia is not
included. Therefore, the relationship between the
symptom characteristics of schizophrenia (positive
and negative symptoms, cognitive impairment, and
their outcomes) and predictors of continuation remains
unknown. Given the heterogeneity of schizophrenia,
the relationship between symptom characteristics and
predictors of continuation requires further investigation.
In addition, adherence is unknown because it was not
studied. Despite limitations in controlling confounding
factors such as drugs used to treat complications, the
findings of this study using real-world data led to the
identification of predictors of continuation of treatment
with asenapine in clinical practice.

Conclusions

This study demonstrated that the use of high doses of
antipsychotics and long disease duration were predictors
of continuation of asenapine treatment. Since the
predictors found in this study were contradictory to
those of other antipsychotics, our results may provide
important suggestions to prevent relapse in patients with
complex backgrounds in terms of optimizing treatment
strategies for patients with schizophrenia.

The results of this study strongly suggest that
background factors predicting the continuation of
treatment with antipsychotics vary among drugs. The
selection of drugs having a high probability of treatment
continuation based on the patient’s background is
important for preventing treatment resistance or pseudo-
resistance [36]. It is important to clarify the predictors of
continuation of treatment with each antipsychotic using
real-world data to provide optimal treatment for each
patient in the future.

Abbreviations

PANSS  Positive and Negative Syndrome Scale
CGH Clinical Global Impression-Improvement
CcP Chlorpromazine

CART  Classification and regression tree

BMI Body mass index

SD Standard deviation
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