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O R I G I N A L  R E S E A R C H
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Objective: Asenapine is a second-generation antipsychotic agent that is classified as 
a multi-acting receptor-targeted antipsychotic and is similar to olanzapine. Our study 
aimed to compare the treatment continuation rate and reason for discontinuation of asenapine 
or olanzapine in schizophrenia using real-world data.
Methods: This design was a retrospective study. The primary endpoint was Kaplan–Meier 
estimates of the continuation rate at six months, with the propensity score method applied to 
adjust for potential confounders.
Results: A total of 95 patients were analyzed in this study (asenapine, n = 46; olanzapine, 
n = 49). Matched data were adjusted to consider six covariates (age, sex, chlorpromazine 
equivalent, diazepam equivalent, history of clozapine use, and history of modified electro 
convulsive therapy). The continuation rate at six months was 27.3% (95% CI, 15.6–47.6) in 
the asenapine group and 50.8% (95% CI, 34.3–75.3) in the olanzapine group (hazard ratio, 
0.41; 95% CI, 0.21–0.82; P = 0.0088 by the Log rank test) in matched data. Cases of 
discontinuation because of the lack of efficacy were almost as frequent for asenapine (13.0%) 
as for olanzapine (10.2%). Discontinuation due to bitter taste (6.5%) and burden of the 
dosing method (6.5%) were observed only with asenapine, whereas anticholinergic side 
effects such as dry mouth (4.1%) and constipation (2.0%) were observed only with 
olanzapine.
Conclusion: The low continuation rate of asenapine in real-world data may be related to 
specific factors such as bitter taste and burden of the dosing method.
Keywords: asenapine, olanzapine, antipsychotic agents, schizophrenia, retrospective 
studies, propensity score

Introduction
The mainstay of treatment for schizophrenia is pharmacotherapy with antipsycho-
tics, and it is important to maintain and improve adherence to medication to prevent 
relapse. Non-adherence to antipsychotic medication has been reported to increase 
the risk of relapse by five times,1,2 which is a major concern for continued 
pharmacotherapy. In August 2009, the US Food and Drug Administration approved 
asenapine for the treatment of schizophrenia and bipolar I disorder. Asenapine has 
been shown to improve Positive and Negative Syndrome Scale (PANSS) signifi-
cantly more than placebo.3 Although there is limited evidence for direct compar-
isons with other antipsychotics, no significant difference between asenapine and 
olanzapine in terms of changes to PANSS total or negative subscale scores has been 
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reported thus far.4 In the largest network meta-analysis, 
asenapine was ranked toward the middle out of 32 anti-
psychotics in overall change in symptoms.5

Asenapine has a high affinity for dopamine (D1, D2, 
D3, D4), serotonin (5-HT1A, 5-HT1B, 5-HT2A, 5-HT2B, 5- 
HT2C, 5-HT5, 5-HT6, 5-HT7), histamine (H1, H2), and α- 
adrenergic (α1, α2A, α2B, α2C) receptors and acts as an 
antagonist for each.6 It is classified as multi-acting recep-
tor-targeted antipsychotic, but has no affinity for muscari-
nic M1 receptors compared with olanzapine and quetiapine 
in the same category.6 This pharmacological profile pro-
vides the advantage that asenapine has a low risk of antic-
holinergic side effects (constipation and dry mouth, among 
others). In addition, asenapine has been shown in clinical 
trials to cause less weight gain than olanzapine.7 However, 
asenapine has been reported to cause oral hypoesthesia as 
a specific side effect in approximately 10% of patients 
owing to local anesthetic activity.3 A further unique fea-
ture of asenapine is that it is the only antipsychotic 
designed as a sublingual tablet. This is attributable to its 
extensive hepatic first-pass metabolism and an oral bioa-
vailability of <2%.8 Therefore, it is recommended to avoid 
eating and drinking for 10 minutes after administration; 
however, concern that this complicated dosing method 
may lead to poor medication adherence exists. Sublingual 
tablets are known to cause the inconvenience of oral 
administration.9 A questionnaire survey of asenapine in 
Japan revealed that 32% of patients felt burdened by the 
dosing methods of sublingual tablets, suggesting that for 
of medication decreases satisfaction.10 However, the rela-
tionship between these factors and treatment continuation 
has generally been rarely evaluated in detail in clinical 
trials. The purpose of this study was to compare the con-
tinuation rates of treatment between asenapine and olanza-
pine, and to determine differences in the reasons for 
discontinuation.

Methods
Study Design
This design was a retrospective study based on the medical 
records of patients at Fujita Health University Hospital. 
Patients who were diagnosed with schizophrenia or schizoaf-
fective disorder according to the definitions outlined in the 
Diagnostic and Statistical Manual of Mental Disorders, fifth 
edition, and who were prescribed asenapine or olanzapine 
between September 2016 and December 2019 were included 
in the study. Patients who were prescribed asenapine or 

olanzapine for temporary use in case of worsening of symp-
toms or as an alternative drug when existing drugs could not 
be used due to surgery or ileus were excluded. From medical 
records, we extracted data on patient characteristics (age, sex, 
and treatment history) and clinical course. The total dose of 
each antipsychotic and benzodiazepine was calculated by 
converting the dose to chlorpromazine and diazepam equiva-
lents, respectively.11 Clozapine or modified electro convul-
sive therapy history was assessed that because treatment 
continuation rates may be underestimated in treatment- 
resistant schizophrenia.

The primary endpoint was the continuation rate of 
treatment at six months. The secondary endpoint was the 
reason for discontinuation of each antipsychotic. The rea-
sons for discontinuation were categorized as “within 1 
month” or “1–6 months.”

Study procedures were performed in accordance with 
the principles of the Declaration of Helsinki, and this study 
was approved by the Institutional Review Board of Fujita 
Health University (HM19-050). Patients had the right to 
revoke their consent and opt out from the research.

Statistical Analysis
We used propensity score matching to adjust for potential 
confounders. The propensity score was estimated through 
a logistic regression model that considered six covariates 
(age, sex, chlorpromazine equivalent, diazepam equivalent, 
history of clozapine use, and history of modified electro 
convulsive therapy). We performed a nearest-neighbor 
matching algorithm without replacement using a caliper 
width equal to 0.2 of the standard deviation of the logit of 
the propensity score. We matched asenapine group and 
olanzapine group in a 1:1 ratio according to these covariates. 
The balance of the covariates between asenapine and olan-
zapine was checked using the standardized mean difference 
(SMD), with <10% being considered well balanced. The 
continuation rate of treatment with asenapine or olanzapine 
was calculated by the Kaplan–Meier method, and the Log 
rank test was performed to evaluate differences between the 
two groups. The Cox proportional hazards model was used 
to estimate the hazard ratio and 95% confidence interval for 
asenapine as compared with that for olanzapine). P-values 
were two-sided, and those less than 0.05 were considered 
significant. The sample size was determined from the num-
ber of subjects enrolled within the study period. All statis-
tical analyses were performed with R 3.4.3 (The 
R Foundation for Statistical Computing).
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Results
Patient Characteristics
Data on 99 patients who were asenapine or olanzapine were 
extracted from medical records, and four patients were 
excluded from the study owing to temporary use. Thus, 95 
patients were analyzed in this study, of which 46 were in the 
asenapine group (mean age ± standard deviation [SD], 42.0 
± 15.3; males, 18) and 49 were in the olanzapine group 
(mean age ± SD, 43.8 ± 15.6; males, 18). Before propensity 
score matching, each treatment group differed in all charac-
teristics except sex. After propensity score matching (33 
asenapine cases matched with 33 olanzapine cases), the 
SMD were less than 10% for all covariates. Thus, the cov-
ariate balance in the matched data was well adjusted. The 
patient characteristics at baseline are summarized in Table 1.

Treatment Continuation Rate
The continuation rates of treatment as calculated by the 
Kaplan–Meier method are shown in Figure 1 (before propen-
sity score matching) and Figure 2 (after propensity score 
matching). Before propensity score matching, the continuation 
rate at six months as calculated by the Kaplan–Meier method 
was 23.9% (95% CI, 14.3–40.0) for the asenapine group and 
51.7% (95% CI, 37.7–71.1) for the olanzapine group (hazard 
ratio, 0.39; 95% CI, 0.22–0.68; P = 0.00063 by the Log rank 
test) (Figure 1). After propensity score matching, the continua-
tion rate at six months was 27.3% (95% CI, 15.6–47.6) for the 
asenapine group and 50.8% (95% CI, 34.3–75.3) for the 
olanzapine group (hazard ratio, 0.41; 95% CI, 0.21–0.82; 
P = 0.0088 by the Log rank test) (Figure 2).

Reasons for Discontinuation
Details of the reasons for discontinuation of each antipsy-
chotic are shown in Table 2. The reasons for discontinua-
tion observed in >10% of the patients were lack of efficacy 
(13.0%, 6/46 patients) and insomnia (10.9%, 5/46 patients) 
for asenapine, and weight gain (14.3%, 7/49 patients) and 
lack of efficacy (10.2%, 5/49 patients) for olanzapine. 
When discontinuation was limited to within one month, 
asenapine was most frequently discontinued due to akathi-
sia (8.7%, 4/46 patients). Olanzapine was correlated with 
the highest weight gain within 1 month (6.1%, 3/49 
patients) and between 1–6 months (8.2%, 4/49 patients). 
Discontinuations due to bitter taste (6.5%, 3/46 patients) 
and burden of the dosing method (6.5%, 3/46 patients) 
were observed only in asenapine cases, whereas anticholi-
nergic side effects such as dry mouth (4.1%, 2/49 patients) 

and constipation (2.0%, 1/49 patients) were observed only 
in olanzapine cases. Discontinuation owing to weight gain 
was observed in only one of the asenapine cases.

Discussion
This study evaluated the continuation rates of treatment 
and reasons for discontinuation of asenapine and olanza-
pine using real-world data. Asenapine had a significantly 
lower continuation rate than olanzapine. In addition, the 
same result was shown in analysis using propensity score 
matching to account for age, sex, antipsychotic and con-
comitant medication dose, and treatment history. 
A previous meta-analysis reported that there was no dif-
ference between asenapine and olanzapine in the rate of 
treatment discontinuation due to adverse events or lack of 
efficacy, but the overall rate of treatment continuation was 
significantly lower for asenapine.4 Although the cause of 
this difference was not discussed in detail, our findings 
suggest that the distinct differences in reasons for discon-
tinuation of asenapine compared to olanzapine are rele-
vant. In other words, factors for discontinuation of 
asenapine treatment do not fall under the general efficacy 
and safety assessment.

Cases of discontinuation because of the lack of effi-
cacy were almost as frequent for asenapine as for olan-
zapine, which supported the results reported in 
a previous meta-analysis.4 Therefore, bitter taste and 
burden of the dosing method were reasons for disconti-
nuation observed only in asenapine cases, and these 
factors may contribute to the lower continuation rate 
for asenapine. Asenapine has a local anesthetic activity 
and is known to cause oral hypoesthesia,12 which gen-
erally resolves within one hour13 but might affect 
patient adherence to medication. Although the incidence 
of oral hypoesthesia was reported in only ~10% of cases 
studied in a previous randomized controlled trial,3 spon-
taneous reports using open questions of healthy male 
subjects have shown an incidence of oral paresthesia 
in more than 20% of cases, which was as high as 75% 
when mild oral paresthesia was included.14 

A questionnaire survey on the experience of oral 
hypoesthesia when taking asenapine among schizophre-
nic patients in Japan similarly revealed that ~70% of 
patients experienced a bitter taste after asenapine 
administration.10 These data indicate that oral 
hypoesthesia occurs in the majority of patients, yet it 
is likely to be latent in real-world practice. Although 
these symptoms are generally perceived to be mild, our 
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results suggest that oral hypoesthesia can cause patients 
to discontinue the medication. Moreover, all three 
patients who complained of bitter taste discontinued 
asenapine within a month, which indicates that bitter 
taste is one of the main reasons for early discontinua-
tion. Therefore, informing patients about these potential 
side effects before they take asenapine is necessary.

Another characteristic reason for the discontinuation of 
asenapine is burden of the dosing method. Asenapine is the 
only antipsychotic that has been developed as a sublingual 
tablet, which requires the patient to avoid eating and drink-
ing for 10 minutes after administration. A survey on the 
formulations of antipsychotics showed that 22.2% of 
patients complained about the dosing method.15 As with 

Figure 1 Continuation rate of treatment calculated by the Kaplan–Meier method before propensity score matching.

Table 1 Patient Characteristics

All Cases Before Propensity Score 
Matching

Matched Cases After Propensity Score 
Matching

Asenapine Olanzapine SMD Asenapine Olanzpine SMD
(N = 46) (N = 49) (N = 33) (N = 33)

Age (year), mean ± SD 42.0 ± 15.3 43.8 ± 15.6 0.12 41.8 ± 15.9 41.4 ± 15.3 0.025

Male sex (%) 18 (39.1) 18 (36.7) 0.049 13 (39.4) 14 (42.4) 0.062

Chlorpromazine equivalent (mg), mean ± SD 452.9 ± 324.4 500.9 ± 396.7 0.13 453.5 ± 285.1 437.1 ± 342.5 0.052
Diazepam equivalent (mg), mean ± SD 7.7 ± 10.8 4.6 ± 6.6 0.35 4.8 ± 5.8 4.9 ± 7.5 0.024

History of clozapine use (%) 3 (6.5) 0 (0.0) 0.37 0 (0.0) 0 (0.0) <0.001

History of modified Electro Convulsive Therapy (%) 9 (19.6) 13 (26.5) 0.17 5 (15.2) 6 (18.2) 0.081

Abbreviations: SD, standard deviation; SMD, standardized mean difference.
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oral hypoesthesia, the burden of the dosing method is not 
directly associated with psychopathological mechanisms but 
is an important factor affecting patients’ adherence to med-
ication. Furthermore, non-compliance with this dosing 
method can cause a lack of elevated blood concentrations, 
which may be misinterpreted as insufficient efficacy and 
lead to discontinuation.

In contrast, the main reasons for discontinuation of 
olanzapine were weight gain and anticholinergic side 
effects, which were rarely observed with asenapine. 
Compared to asenapine, olanzapine has been associated 
with a significantly higher risk of weight gain, and our 
results support this finding.5 Four out of seven patients in 
the present study experienced weight gain and discontin-
ued use after one month of treatment. Continuous moni-
toring of patients is recommended, even in the 
maintenance phase. In terms of anticholinergic side 
effects, although constipation and dry mouth were the 
only reasons for discontinuation of olanzapine, a variety 
of other symptoms, such as dysuria and cognitive 

impairment, might occur in real-world practice.16 It should 
also be noted that these anticholinergic symptoms might 
appear after long-term use of more than 6 months.

Our study has several limitations. We used the propen-
sity score method to control for potential confounders but 
were only able to adjust for six covariates in total, includ-
ing age, sex, antipsychotic and concomitant medication 
dose, and treatment history. Other confounders, such as 
psychiatric symptoms, co-morbid medical/physical health 
disorders, and concomitant medications (non-psychiatric), 
could not be considered owing to the lack of information 
in the medical records. Furthermore, the present study 
revealed the difference in reasons for discontinuation of 
asenapine compared with olanzapine, but the data were 
only numerically compared and not statistically analyzed 
due to the small sample size. Therefore, these factors must 
be analyzed using a larger data set.

In conclusion, real-world data suggest that asena-
pine has a significantly lower treatment continuation 
rate than olanzapine. Part of this difference may be 

Figure 2 Continuation rate of treatment calculated by the Kaplan–Meier method after propensity score matching.
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due to the bitter taste and burden of the dosing method 
experienced when taking asenapine. Although these are 
not directly related to psychopathological mechanisms 
and are generally non-serious factors, they can lead to 
poor adherence to medication. To help ensure patients 
continue asenapine treatment, it is important to inform 
them of the side effect of bitter taste before the drug is 
administered, as well as confirm the dosing method 
regularly.
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