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Obijective: To evaluate the safety and effectiveness of lurasidone in Chinese patients with schizophrenia in a 12-week post-marketing study.
Methods: This 12-week, multicenter, prospective, open-label, single-arm study included schizophrenia patients from 36 sites in
Mainland China, who initiated lurasidone between September 2019 and December 2023. Adverse events (AEs) and adverse drug
reactions (ADRs) were primary safety endpoints. Other safety assessments included extrapyramidal symptoms (EPS) and weight gain.
Effectiveness was evaluated using the Brief Psychiatric Rating Scale (BPRS) at baseline and week 12. Patients were also stratified to
assess differences across ages.

Results: A total of 3170 patients were included in the Full Analysis Set (FAS) and 3178 in the Safety Set (SS). The mean daily lurasidone
dose was 59.9+20.93 mg. ADRs occurred in 7.9% of patients, with incidences of 8.1%, 8.9%, 5.9%, and 2.3% in the <18, 1845, 45-65,
and >65-year age groups, respectively. EPS was the most common ADR (3.2%), typically emerging in weeks 3—4. Metabolic-related AEs
occurred in 4.3% and 2.2% of patients with and without metabolic affecting agents. BPRS scores significantly improved at weeks 2/4, 6/8,
and 12 compared with baseline (all P < 0.05): total score (—8.9 £9.62,—14.0 £ 12.16, —17.5 + 13.61), anxiety-depression (—1.5 +£2.37, 2.5
+2.88,-3.3 £3.31), anergia (—1.5 £ 2.34, —2.4 £ 2.83, —3.1 &+ 3.11), thought disturbance (—2.4 +2.98, —3.8 + 3.72, —4.7 + 4.07), activation
(-1.2+1.97,-1.7£2.38,-2.1 + 2.63), and hostility-suspiciousness (—2.4 + 2.81, —3.6 + 3.44, —4.3 + 3.76). In <18 years group, BPRS total
score also significantly decreased from 46.1+15.10 at baseline to 26.3+£9.72 at week 12.

Conclusion: This real-world study demonstrated a favorable safety profile and significant clinical effectiveness of lurasidone in both adult
and adolescent population with schizophrenia in China in real-world clinical settings, supporting its use across diverse patient populations.
Trial Registration: Shanghai Clinical Research Center for Mental Health (SCRC-MH) NCT04432688. URL: www.smhc.org.cn/.
Keywords: schizophrenia, lurasidone, safety, effectiveness, chinese population

Introduction

Schizophrenia is a severe mental disorder affecting approximately 23 million people worldwide, or 1 in 345 individuals
(0.29%). ' An epidemiological survey of mental illness conducted across 31 provinces and cities in China in 2013
showed that the lifetime prevalence of schizophrenia was 6 %o.” Schizophrenia is associated with considerable disability
and can affect all aspects of life, resulting a loss of 3.48 million Disability Adjusted Life Years in China.'~
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Pharmacological treatment remains the cornerstone of schizophrenia management. According to current recommenda-
tions of international treatment guidelines, including those from the United States, Europe, and the World Psychiatric
Association (WPA), second-generation (atypical) antipsychotics are generally recommended as first-line treatment.”
However, non-adherence, which is strongly associated with an increased risk of relapse and psychiatric hospitalization,
remains a major unmet need in schizophrenia.” The CATIE study® showed that as many as 64% to 82% of patients treated
with second-generation (atypical) antipsychotics discontinued treatment within 18 months due to inadequate effectiveness,
adverse effects (such as weight gain and metabolic problems), patient decisions, and other reasons. Among the identified
risk factors for poor medication adherence, two are particularly influential: the safety profile of antipsychotics and the
therapeutic alliance.””* Therefore, selecting agents that are both effective and well tolerated early in the treatment course is
essential. Compared with first-generation antipsychotics, second-generation antipsychotics such as clozapine, olanzapine,
risperidone, and quetiapine cause fewer extrapyramidal adverse reactions, but can cause adverse reactions such as
metabolic syndrome, including weight gain and abnormal glucose and lipid metabolism, which significantly affect the
safety, tolerability, and treatment adherence.* In addition, transparent communication about medication risks and benefits,
along with shared decision making, strengthens trust between patients, family members and healthcare providers. These
practices enhance the therapeutic alliance and improve adherence, as recommended by guidelines.”'”

Lurasidone, a newer atypical antipsychotic, has been approved in multiple countries for the treatment of schizo-
phrenia and has become one of major treatment choices in China following its approval in 2019. Lurasidone has high
affinity for dopamine D2 and 5-HT2A receptors. Furthermore, its antagonism of 5-HT7 and partial agonism of 5-HT1A
receptors may contribute to improvements in emotional and cognitive symptoms. Lurasidone has minimal or no affinity
for histamine H1 and acetylcholine M1 receptors, as well as minimal affinity for 5S-HT2C, thus causing fewer adverse
effects such as weight gain and metabolic abnormalities.'" In addition, lurasidone has been shown to have minimal
impact on prolactin levels and QTc.'?

Extensive evidence has demonstrated the efficacy and safety of lurasidone in patients with schizophrenia.'*'*
However, one study reported that Chinese individuals exhibit approximately 37% higher drug exposure compared to
Western populations.'®> Given the complexity of routine clinical settings, large-scale real-world studies are needed to
further evaluate lurasidone’s safety and effectiveness in diverse Chinese populations. A prospective, non-interventional,
open-label, single-arm post-marketing surveillance (PMS) was conducted in Chinese patients with schizophrenia between
2019 and 2023.'® By enrolling a broad patient population under routine clinical settings, this study complements
randomized controlled trials by addressing key limitations related to restricted eligibility criteria, standardized treatment
regimens, limited sample sizes, and short follow-up durations.'”'® Its interim analysis showed that lurasidone signifi-
cantly improved symptoms in these patients, with a favorable safety profile.'® However, this interim analysis was based
on 965 patients and primarily reflected overall treatment outcomes. Clinically meaningful differences such as tolerability
across patient subgroups remain insufficiently characterized. Therefore, we analyzed the complete PMS dataset to
provide a more comprehensive evaluation of lurasidone in real-world settings, aiming to inform treatment regimen
optimization, support shared decision-making, and strengthen the therapeutic alliance. Specifically, we examined the
safety profile in different age groups, the chronological sequence of adverse drug reactions (ADRs) and how patients’
metabolic profiles were affected when lurasidone was used in combination with drugs known to significantly influence
metabolism, such as olanzapine, clozapine, valproates and lithium.

Methods

Study Design and Treatment

This analysis represented the complete report of the PMS conducted from September 2019 to December 2023 across 36
sites in China, expanding upon the previously published interim analysis.'® All patients who met the inclusion criteria
were included in the Full Analysis Set (FAS). The Safety Set (SS) consisted of patients who received at least one dose of
treatment and had post-treatment safety data available. Patients were also stratified into 4 age groups: <18 years, 1845
years, 45-65 years, and >65 years. The dosage of lurasidone was determined by the investigators based on clinical
judgment. Treatment typically begins at 40 mg/d and can be increased to 80 mg/d based on the patient’s condition.'® All
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investigators received standardized protocol training prior to study initiation, with ongoing training as needed. This study
was approved by the ethics committee of the leading site, Shanghai Mental Health Center (Approval No.: 2019-72) and
was conducted in accordance with the Declaration of Helsinki. All participants signed informed consent prior to
enrollment. For participants under 18 years, written informed consent was obtained from a parent or legal guardian.

Study Outcomes and Measurements

Adverse events (AEs, defined as any unfavorable medical occurrence reported after treatment initiation) and ADRs
(defined as AEs for which a causal relationship with lurasidone was considered at least a reasonable possibility) assessed
and reported by the investigators were used as primary safety endpoints. Other safety endpoints included the incidence of
extrapyramidal symptoms (EPS), akathisia, the proportion of patients requiring concomitant EPS medications at week 12,
and changes in weight from baseline at different visits. Effectiveness endpoints included changes from baseline in the
total score of Brief Psychiatric Rating Scale (BPRS) at different visits. The BPRS is a psychometric tool specifically
designed to evaluate clinical changes in individuals with schizophrenia.”® This comprehensive scale consists of 18
distinct items. The assessment was performed using a 7-point Likert-type scale, with item ratings ranging from 1 (“not
present”) to 7 (“extremely severe”), for a total score range from 18 to 126, calculated by summing the scores of each
item. The BPRS measures five primary psychopathological dimensions:*' anxiety-depression, anergia, thought distur-
bance, activation, and hostility-suspiciousness. Additionally, scores were computed based on the established 5-factor
model structure of the instrument.

Statistical Analysis

Statistical analyses were conducted using SAS 9.4 software (SAS Institute, Cary, North Carolina). All statistical tests
were two-tailed, and a P values less than or equal to 0.05 were considered statistically significant. For descriptive
statistics, continuous data were described using the mean, standard deviation. Categorical data were described by
frequency and percentage. Effectiveness endpoint data were analyzed using the last-observation-carried forward
(LOCEF) approach for the missing values.

Results

Demographic and Pathogenic Characteristics at Baseline
A total of 3,192 patients with schizophrenia were enrolled across 36 centers. After screening, 3,170 patients were
included in FAS and 3,178 in SS. Among them, 2855 patients completed the full 12-week surveillance.

More than 60% of the 3178 patients were between 18 and 45 years old, with 6.6% younger than 18 years. The mean
baseline BPRS total score was 43.9 + 14.66 (Table 1).

Table | Baseline Demographic Characteristics

Measures MeanzSD/N (%)
Sex
Male, n (%) 1490 (46.9%)
Female, n (%) 1688 (53.1%)
Age, year 36.5+14.58
Unknown, n (%) 16 (0.5%)
<18 years, n (%) 210 (6.6%)
18-45 years, n (%) 1973 (62.1%)
45-65 years, n (%) 893 (28.1%)
>65 years, n (%) 86 (2.7%)
Weight, kg 65.9+13.07
Duration of illness, month 114.4+126.09
BPRS total score 43.9+14.66
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Medications

The average lurasidone exposure during the surveillance was 7137.2 mg, and the median duration of drug exposure was
85 days. The mean daily dose was 59.9+20.93 mg/d. By age, the mean daily doses of lurasidone in the <18, 1845,
45-65, and >65-year groups were 63.5+18.28, 60.9+19.37, 56.0+£19.74, and 54.9+20.90 mg/d, respectively. Most
patients (2556/3170, 80.6%) initiated lurasidone at a dose of 40 mg/d.

A total of 1693 (53.3%) patients received polypharmacy during this surveillance. The most commonly used
concomitant medications were oral antipsychotics (1251/3178, 39.4%), followed by sedative and hypnotic/therapeutic
anti-EPS medication (332/3178, 10.4%), antidepressants and anxiolytics (183/3178, 5.8%), and mood stabilizer/anti-
epileptic drugs (129, 4.1%). Olanzapine was the most common concomitant medication (536, 16.9%), followed by
clozapine (253, 8.0%), risperidone (211, 6.6%), and benzhexol (158/3178, 5.0%).

Safety Outcomes

A total of 370 of 3178 (11.6%) patients had AEs, including 2 patients (0.06%) with serious AEs. ADRs occurred in 250
patients (7.9%), accounting for 338 cases. One patient (0.03%) had a serious ADR. EPS was the most frequently reported
ADR in this study (3.2%, 101/3178), and 14 patients (0.4%) withdrew from the surveillance due to EPS-related reactions
(including akathisia, dystonia, extrapyramidal disorders, tremor, parkinsonism, etc). Chronologically, gastrointestinal
disorders such as nausea and vomiting typically occurred early after initiation of lurasidone treatment, whereas weight
gain tended to appear later. Nervous system disorders, including restlessness, dystonia, and other extrapyramidal
symptoms, generally emerged during the third or fourth week of therapy (Figure 1 and Table 2).

Incidences of ADRs in the <18, 1845, 45-65, and >65-year age groups were 8.1% (17/210), 8.9% (175/1973), 5.9%
(53/893), and 2.3% (2/86), respectively. A total of 210 children and adolescents (age range: 10-17 years) with
schizophrenia were included in the SS. Among these pediatric patients, 21 (10.0%) experienced AEs and 17 (8.1%)
experienced ADRs, most of which were mild in severity. No significant differences were found between the pediatric
group and other age groups (P for <18 vs 18-45, 45-65, and >65 years group were 0.706, 0.248, and 0.066, respectively).
The most frequently reported ADRs were EPS-related ADRs, abnormal liver function and weight gain (each 1.4%) in
patients aged <18 years; EPS-related ADRs (3.8%) and weight gain and abnormal liver function (both 1.0%) in those
aged 1845 years; EPS-related ADRs (2.4%), elevated blood prolactin (1.0%), and weight gain (0.7%) in patients aged
45-65 years; and EPS-related ADRs and QT-interval prolongation (both 1.2%) in patients aged >65 years.

Over the 12-week period, the overall mean weight change remains minimal, and only a small proportion of
participants experienced a significant weight gain (>7%). Given the favorable metabolic profile of lurasidone, we further
estimated metabolic-related AEs in patients with and without concomitant use of medications known to substantially
affect metabolic parameters (including glucose, cholesterol, triglycerides, body weight, BMI). Patients in the SS were
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Figure | Time to onset of major ADRs during the surveillance (bubble size represents the incidence of ADRs, expressed as the percentage of patients experiencing at least
one ADR).
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Table 2 The Incidence and Time to Onset of Major ADRs (>0.1%)

ADR Number of Cases | Number of Patients | Mean time to onset (day)
Total 338 250 (7.9%) 243
Akathisia 45 42 (1.3%) 20.3
Weight gain 30 30 (0.9%) 63.3
Elevated blood prolactin 28 28 (0.9%) 27.6
Abnormal liver function 22 22 (0.7%) 27.6
Nausea 20 18 (0.6%) 85
Restlessness 19 19 (0.6%) 14.7
Dystonia 15 15 (0.5%) 15.3
Extrapyramidal disorders 14 14 (0.4%) 19.0
Constipation 10 10 (0.3%) 10.2
Tremor 10 10 (0.3%) 22.1
Parkinsonism 9 9 (0.3%) 19.7
Drowsiness 8 8 (0.3%) 46.1
Dizziness 8 7 (0.2%) 20.3
Sleepiness 6 6 (0.2%) 16.2
Vomiting 6 6 (0.2%) 75
Sinus bradycardia 5 5 (0.2%) 30.6
Sinus tachycardia 5 5 (0.2%) 1.6
Palpitation 5 4 (0.1%) 17.2
Insomnia 4 4 (0.1%) 33
Dyslipidemia 4 4 (0.1%) 15.3

Effectiveness Outcomes
Significant reductions were observed in the BPRS total score, as well as anxiety-depression, anergia, thought disturbance,

Table 3 Changes from Baseline to Week 12 in BPRS Scores

BPRS (Mean * SD) Baseline 2/4 wk 6/8 wk 12 wk
Total score 44.0£14.92 35.1%12.33 29.9+10.52 26.5+9.15
Change in total score - —8.9+9.62 —14.0x12.16 —17.5x13.61
Anxiety-depression 9.3+4.04 7.8+3.36 6.8+2.91 6.0+2.52
Change in anxiety-depression score - —1.5+2.37 —2.5+2.88 —3.3+3.31
Anergia 9.2+3.57 7.7+3.09 6.8+2.74 6.1+2.41
Change in anergia score - —1.5+2.34 —2.4+2.83 —3.13.11
Thought disturbance 10.7£4.33 8.4+3.58 7.0+3.04 6.0+2.64
Change in thought disturbance score - —2.4+£2.98 —3.8+£3.72 —4.7+4.07
Activation 5.8+2.93 4.7£2.20 4.1%1.73 3.8+1.44
Change in activation score - —1.2+1.97 —1.7+2.38 —2.1+2.63
Hostility-suspiciousness 8.8+3.89 6.5+2.89 5.3£2.36 4.5%1.96
Change in hostility-suspiciousness score - —2.4+2.8I —3.6+3.44 —4.3+3.76

stratified based on whether they concomitantly used olanzapine, clozapine, quetiapine, amitriptyline, mirtazapine, lithium
and valproate.”> Approximately one third of patients (1082/3178, 34.0%) used metabolic affecting medications during
surveillance. Among them, 4.3% (47/1082) experienced metabolic AEs, which was significantly higher than the
incidence in patients without metabolic affecting agents (46/2096, 2.2%; P < 0.001).

activation, and hostility-suspiciousness subscores at weeks 2/4, 6/8, and 12 after treatment initiation compared with those
before treatment (P<0.05) (Table 3).

Significant improvements were also observed in all age groups. BPRS total scores at baseline and week 12 for the
<18, 18-45, 45-65, and >65-year groups were 46.1+15.10 to 26.3+9.72, 44.1£14.78 to 26.1+£8.95, 43.0+14.24 to 27.3
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+9.41, and 42.1+15.10 to 27.249.44, respectively (all P < 0.001). Specifically, in pediatric patients, significant improve-
ments were also seen in the total BPRS scores at each visit compared to baseline (all P < 0.001), with mean changes of
—9.4 +9.16, —15.4 = 12.04, and —20.3 + 13.45 at weeks 2/4, 6/8, and 12, respectively.

Discussion

This study presents, for the first time, comprehensive real-world data from the largest cohort of patients with schizo-
phrenia in China treated with lurasidone. It characterizes major ADRs and their time to onset, the ADR profile across
different age groups, and potential interactions when lurasidone is combined with agents affecting metabolic function.
While the interim analysis established the effectiveness and overall tolerability of lurasidone, the current complete
analysis extends these observations through a larger cohort and age-stratified assessments of safety and effectiveness.
Moreover, the findings further support transparent communication and shared decision-making, thereby strengthening
therapeutic alliances and facilitating optimized treatment strategies that enhance patient outcomes.

In this study, the daily dose of lurasidone was consistent with the dose range approved in China. Pharmacokinetic data
indicate that the steady-state plasma concentration of lurasidone in Chinese individuals is approximately 30-40% higher
than that observed in Western populations,'> which supports the lower approved dose range in China (40-80 mg/d) and
the lower mean daily dose used in this real-world study (59.9 £20.9 mg/day), compared with the higher approved dose
ranges in Europe (37148 mg/d) and the United States (40—160 mg/d).>>** By age, the mean lurasidone dose in patients
aged <18 years seemed relatively higher than that reported for the general population, which may reflect greater symptom
severity in pediatric patients.> In contrast, lower doses were commonly used in older adults, potentially due to
age-related functional decline in the dopaminergic system and increased susceptibility to adverse effects.?® In addition,
elderly patients frequently receive concomitant medications for comorbid conditions; for example, commonly used
calcium-channel blockers such as verapamil and diltiazem are moderate CYP3A4 inhibitors and may increase lurasidone
exposure,'® further supporting cautious dosing in this population.

Lurasidone demonstrated a favorable safety profile in this PMS, with no novel side effects identified. The most common
AEs were consistent with previous evidence, although the incidence was relatively low.'*?”-*® In a 6-week double-blind,
placebo-controlled trials conducted in Asian patients from Japan, South Korea, Malaysia, and Taiwan, the most frequent
treatment-emergent AEs in the lurasidone 40 mg/d, 80 mg/d and placebo groups were akathisia (7.3%, 10.4%, 3.3%),
nausea (7.3%, 7.8%, 4.6%), insomnia (6.7%, 7.1%, 4.0%), nasopharyngitis (6.0%, 7.1%, 4.6%), and tremor (3.3%, 5.2%,
2.6%).?* Similarly, a randomized, double-blind, 6-week Phase III trial in Chinese patients reported the most frequent AEs in
the lurasidone group were extrapyramidal disorder (17.0%), constipation (12.9%), nasopharyngitis (9.8%), insomnia
(9.8%), akathisia (7.2%), anxiety (6.2%), and upper respiratory infection (5.2%)."* These lower AEs incidence observed
in this study may be attributed to: 1) its open-label, non-interventional design; 2) flexible dosing regimen and administration
times of lurasidone determined by the investigators based on clinical judgment; and 3) the larger sample size.

In this study, nausea and vomiting typically appeared early after receiving lurasidone. A pooled analysis of six Phase
I/, 6-week randomized placebo-controlled trials showed that the incidence of nausea was lowest in the 160 mg
lurasidone group compared with the 120 mg and 80 mg groups, suggesting a dose-related reduction.”” Both 5-HT1A
agonism and dopaminergic antagonism are known to mitigate nausea.’° Lurasidone has high affinity for dopamine D2
receptors and partial agonist activity at 5-HT1A receptors.'' One hypothesis is that at lower serum lurasidone concen-
trations, partial agonism at 5-HT1A receptors may provide insufficient activation of this pathway, resulting in nausea that
is not adequately counterbalanced by dopamine antagonism. At higher serum concentrations, however, dose-dependent
dopamine D2-receptor antagonism becomes more prominent and may mitigate nausea associated with reduced 5-HT1A
activity. This mechanism may help explain the lower incidence of nausea observed with the 160 mg lurasidone dose.>'
Since the 160 mg dose of lurasidone is not approved in China, administration with food, which increases lurasidone
exposure, may be a practical strategy to alleviate nausea, as recommended in the prescribing information.'® Nervous
system disorders, predominantly EPS, generally emerged by the third to fourth week of therapy in this PMS. These
findings are consistent with reports for other oral second-generation antipsychotics in analyses of the Japanese Adverse
Drug Event Report database.
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The incidence of ADRs varied by age group in the PMS. Pharmacokinetic and pharmacodynamic responses to
antipsychotics differ in pediatric and geriatric patients compared with mid-life adults, who may be more vulnerable to
side effects.>* Although the <18 years group showed a trend toward higher ADR incidence, the difference did not
reach statistical significance, potentially due to the relatively lower prevalence of polypharmacy in this population. In
contrast, patients >65 years exhibited a relatively lower incidence of ADRs, which may be attributable to reduced
lurasidone exposure. Although EPS were the most frequently reported ADRs overall, distinct age-related patterns in other
ADRs were observed in this study. Metabolic-related ADRs occurred more frequently in younger patients, particularly
those younger than 18 years, whereas QT-interval prolongation was more commonly reported in patients older than 65
years, highlighting the relevance of age-specific safety considerations. While advanced approaches such as therapeutic
drug monitoring or pharmacogenetic testing may be informative in selected clinical contexts,>* our real-world findings
underscore the importance of pragmatic, age-tailored safety surveillance in routine practice. Beyond vigilance for EPS
across all age groups, longitudinal monitoring of body weight and metabolic parameters may be particularly pertinent in
pediatric patients, whereas closer cardiovascular monitoring may be more relevant in geriatric populations.

A favorable metabolic profile was also confirmed in the PMS. AEs related to metabolic function was infrequent, even
when lurasidone was combined with drugs known to significantly affect metabolic function. Several widely used
psychotropic agents, including olanzapine, clozapine, quetiapine, amitriptyline, mirtazapine, lithium and valproate, are
well recognized for their impact on metabolic parameters.®> Given that antipsychotic polypharmacy remains common in
clinical practice and is often used prior to or instead of clozapine,® lurasidone may represent a reasonable option for
patients with metabolic risk factors, either as monotherapy or in combination with other agents.

In this study, lurasidone demonstrated effectiveness in both pediatric and adult patients, with symptomatic improve-
ments observed as early as two weeks after treatment initiation. These findings are consistent with previous evidence
observed in adolescents and adults with schizophrenia in other countries.'?

This study has several limitations. First, its open-label, non-interventional, single-arm design may introduce potential
confounding and bias, and causal inferences could not be established. Second, the absence of a control group precludes
direct comparison of safety outcomes with agents known to significantly affect metabolism. Third, the observation period
was relatively short, meaning ADRs requiring longer exposure, such as weight gain, may have been underestimated.
Future studies should prioritize long-term evaluations and comparisons with other antipsychotics to further clarify

lurasidone’s role in the management of schizophrenia.

Conclusion

This PMS study confirms that lurasidone is safe and effective for treating schizophrenia in Chinese patients in real-world
clinical settings, across both adult and adolescent populations. Despite the relatively short follow-up and lack of
a comparator arm, it provides a detailed safety profile that facilitates treatment regimen optimization and strengthens
therapeutic alliance, which in turn, improves compliance and prognosis of patients with schizophrenia. These findings
provide valuable evidence for the clinical use of lurasidone in China and highlight its value as a treatment option with
favorable safety and efficacy profile that can be tailored to diverse patient populations in China. The results also suggest
the potential value of a pragmatic, age-tailored monitoring approach in routine practice, with particular attention to
possible drug—drug interactions, especially in geriatric patients with polypharmacy.
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