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Background: Social functioning is an important outcome for patients with schizophrenia. 

To evaluate the effects of paliperidone extended-release (PAL-ER) on social function, symp-

tomatology, and safety in the routine clinical practice, we conducted a 1-year post-marketing 

surveillance study of PAL-ER. We also explored relationships between symptomatic improve-

ment and socially functional outcome in patients with schizophrenia.

Patients and methods: Patients with an established diagnosis of schizophrenia were allowed 

flexible 3–12 mg/day dosing during the surveillance. Patients were assessed on social func-

tioning using the Social and Occupational Functioning Assessment Scale (SOFAS) and on 

symptomatology using the Clinical Global Impression–Schizophrenia scale. All adverse events 

(AEs) were also collected.

Results: A total of 1,429 patients were enrolled in the surveillance study, of whom 1,405 

were evaluable for safety and 1,142 were evaluable for efficacy. The treatment discontinuation 

rate for any reason during the observation period was 34.66%. Significant improvements were 

observed on both Social and Occupational Functioning Assessment Scale and Clinical Global 

Impression–Schizophrenia scale during the observation period. The percentage of patients with 

socially functional remission (SOFAS 61) also increased significantly. A significant associa-

tion between early improvements in positive symptoms, sex, severity of negative symptoms 

at baseline, and socially functional remission was observed. A total of 33.52% of patients had 

AEs and 8.75% of patients had serious AEs. Despite the recommendation of monotherapy with 

PAL-ER, 65.84% of patients were given additional antipsychotics (polypharmacy). Post hoc 

comparisons of monotherapy versus polypharmacy revealed that the monotherapy group had 

better outcomes and fewer AEs than the polypharmacy treated group. The improvement in social 

functioning and the rate of socially functional remission did not differ between groups.

Conclusion: PAL-ER treatment showed effective symptom control and improvement in social 

functioning. The data suggest that early response to antipsychotic treatment should be important 

for functional outcomes.

Keywords: paliperidone, social function, schizophrenia, naturalistic study

Introduction
Pharmacological treatment in schizophrenia has focused on the reduction in 

symptomatology, ie, mean change in score for specific psychiatric scales, such as Positive 

and Negative Symptom Scale, during a relatively short period (6–12 weeks) as evidence of 

successful treatment. Actually, the guideline on the clinical investigation of antipsychotics 

by the European Medical Agency mentioned that primary efficacy measures should be 

presented as the numerical change in schizophrenia symptom score from baseline to study 

end point.1 Nevertheless, the most important treatment goal in patients with schizophrenia 
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is enabling each patient to re-engage in meaningful life 

experiences, namely functional remission and recovery from 

schizophrenia.2 Regarding symptomatic remission, the Remis-

sion in Schizophrenia Working Group has proposed their defini-

tion for remission; however, it requires further examination of 

validity and utility, as well as future refinement, particularly in 

relation to psychosocial functioning and cognitive dysfunctions 

associated with functional remission and recovery.3

Social function is one of the important functional outcomes 

for patients with schizophrenia.4–7 Several independent factors 

such as upbringing, premorbid personality and adjustment, 

social circumstance, shorter duration of untreated psychosis, 

etc contribute to functional outcomes.8–12 Although antipsy-

chotics have been used primarily to control symptoms, par-

ticularly positive symptoms and not with any direct therapeutic 

effects on cognition, social function, or quality of life related 

to functional outcomes, improvement of functional outcomes 

including social function should be mediated by symptom 

control.13 Furthermore, several studies suggested that early 

symptom responses to antipsychotics should be associated with 

good functional outcomes, remission, and recovery.1–12,14–17

Paliperidone extended-release (PAL-ER) designed to deliver 

paliperidone, an active metabolite of risperidone, was approved 

in the United States, European Union, Japan, and many other 

countries for the treatment of schizophrenia. Previous studies 

have demonstrated the effective outcome of PAL-ER in terms 

of personal and social functioning improvement evaluated by the 

Personal and Social Performance (PSP) scale as well as symp-

tomatic improvement.18–22 The majority of these studies were 

randomized, controlled, shorter in duration, and have studied 

the effects of fixed doses in selected and homogeneous groups 

of patients. Therefore, evidence about the treatment effects on 

social function in routine clinical practice has been limited.

We conducted a 1-year post marketing surveillance of 

PAL-ER to evaluate effects on social function, symptoma-

tology, and safety in a naturalistic setting. The aims of the 

present study are:

1. To demonstrate improvement of social function evalu-

ated by Social and Occupational Functioning Assessment 

Scale (SOFAS)23 and symptomatology evaluated by 

Clinical Global Impression–Schizophrenia (CGI–SCH) 

scale,24 as well as time to discontinuation during 1-year 

treatment with PAL-ER.

2. To assess safety of PAL-ER in clinical practice.

3. To clarify the relationship between improvement of 

symptomatology and the social functional outcome: 

association between early symptom responses to PAL-ER 

and social functional outcome and which domain of 

improvement of symptomatology, ie, CGI-SCH negative, 

contributes to social functional outcome.

Patients and methods
study design
This was a 12-month, open-label, observational, multicenter 

surveillance study on the use of PAL-ER, newly initiated as 

antipsychotic treatment. Patients meeting selection criteria 

were men and women with an established diagnosis of 

schizophrenia, who had recently been switched to, or started 

on, PAL-ER. Patients having a history of allergic reactions to 

risperidone were excluded. Physicians were advised that all 

treatments and dose adjustments should be based on approved 

local labels, and that management decisions should be made 

at the physician’s discretion, using clinical judgment and 

routine practice. In general, treatment was recommended to 

be started with 6 mg PAL-ER daily. Flexible maintenance 

dosing with PAL-ER 3–12 mg/day was recommended, with 

dose adjustment indicated by the physician’s assessment based 

on individual clinical response and tolerability. No study drug 

was provided: patients received medication according to their 

usual care. The protocol was reviewed by internal review board 

members including the ethical point of view and was approved 

by the Pharmaceuticals and Medical Devices Agency.

assessments
Symptom severity was assessed with the CGI-SCH24 at 

baseline, 2 weeks, 4 weeks, 6 weeks, 8 weeks, 12 weeks, 

6 months, 9 months, and 12 months. CGI-SCH was scored 

on a 7-point scale from 1= “normal” to 7= “among the most 

extremely ill” for each symptom domain (overall, positive, 

negative, depressive, cognitive). Social function was assessed 

with SOFAS, developed by the American Psychiatric Asso-

ciation for the Diagnostic and Statistical Manual of Mental 

Disorders, Fourth Edition (DSM-IV) to operationalize func-

tioning, which was improved on the Global Assessment of 

Functioning Scale by incorporating the impact of psychologi-

cal and general medical symptoms on patient functioning.23 

The SOFAS was scored on a scale of 0–100 as a 10-point 

scale from 1–10 as “1”= “Persistent hygiene problems” to 

91–100 as “10”= “Superior functioning” for the current 

period at baseline, 3 months, 6 months, and 12 months. Social 

functional remission was defined as SOFAS score 61 points 

at 12 months. All AEs were also collected.

Electronic Data Capture system was used and the major-

ity of the data were transcribed by the physicians from the 

source documents on to the electronic case report form and 

then transmitted in a secure manner to the sponsor.

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


Neuropsychiatric Disease and Treatment 2015:11 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1513

social functional outcome with paliperidone er

statistical analyses
Although we recommended PAL-ER monotherapy, more 

than 65% of patients were given other antipsychotics 

combined with PAL-ER (polypharmacy); therefore, we 

performed post hoc analyses for evaluating the differences 

between monotherapy and polypharmacy groups (mono-

therapy versus polypharmacy).

The discontinuation rate was calculated by the Kaplan–

Meier method, and the monotherapy versus polypharmacy 

comparison in discontinuation rate was performed using the 

log-rank test. Time effects on SOFAS and CGI-SCH scores 

were analyzed by generalized linear mixed models (GLMM). 

The interaction of time × monotherapy versus polypharmacy, 

age, sex, SOFAS, and CGI-SCH scores at the baseline were 

modeled. The last observation carried forward approach was 

used to handle missing data. Post hoc comparisons for mono-

therapy versus polypharmacy following GLMM were done 

with t-tests for each time point against baseline using Bonfer-

roni adjustment. Regarding the social functional remission, 

factors which are associated with the social functional remis-

sion and changes in the rate of the social functional remission 

between the baseline and the end of the study were analyzed. 

To identify variables that explain social functional remission, 

logistic regression analysis was performed. Variance inflation 

factor was used to check for multicollinearity. The factors 

associated with social functional remission were regressed on 

delta (follow-up minus baseline) or baseline CGI-SCH scores 

and patient’s demographic characteristics such as sex, age, and 

monotherapy versus polypharmacy. A GLMM was applied 

to examine the association of social functional remission and 

the interaction of time × monotherapy versus polypharmacy. 

The Wilcoxon rank sum test, the Fisher’s exact test, and the 

chi-square test were used to assess comparisons between 

demographic and the incidence of AEs for monotherapy 

versus polypharmacy. Two-sided P-values less than 0.05 

were considered statistically significant. Statistical analyses 

were conducted using R Statistical Software version 3.1.0 

(Foundation for Statistical Computing, Vienna, Austria) and 

SAS version 9.3 (SAS Institute Inc., Cary, NC, USA). GLMM 

was performed with the GLIMMIX procedures of SAS.

Results
Baseline demographics and clinical 
characteristics
A total of 1,429 patients were enrolled in the surveillance 

study, of whom 1,405 were evaluable for safety and 1,142 

were evaluable for efficacy (Figure 1). Two hundred and 

forty-five subjects who were coded as “incomplete for 

efficacy evaluation” by physicians were removed from 

efficacy dataset because of the lack of baseline information. 

Patient characteristics of each analytical group are summa-

rized in Table 1. Baseline characteristics appeared similar 

in both analytical groups. The mean ± standard deviation 

(SD) age was 46.67±15.45 years and 51.06% of patients 

were female. About 30.83% of patients were hospitalized 

at study entry. The mean ± SD daily dose of PAL-ER was 

Figure 1 Subject flowchart of analysis.
Abbreviations: er, extended-release; Teae, Treatment emergent adverse event.
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7.05±2.75 mg. About 65.84% of patients in the safety 

analysis set were given other antipsychotics combined 

with PAL-ER (polypharmacy). The antipsychotics given 

in the polypharmacy group were risperidone (n=328), olan-

zapine (n=234), quetiapine (n=143), aripiprazole (n=134), 

blonanserin (n=109), perospirone (n=33), clozapine (n=1), 

and typical antipsychotics (n=520). Comparisons between 

monotherapy and polypharmacy groups demonstrated that 

the polypharmacy group had significantly higher body mass 

index (BMI) (P=0.01), the rate of hospitalized patients 

(P0.001) and the rate of patients treated with pretreatment 

antipsychotics at the entry (P0.001), and mean daily dose 

of PAL-ER than monotherapy group (P0.001). The mean 

score of CGI-SCH overall, negative, and cognitive and 

SOFAS score at the baseline in the efficacy dataset were 

significantly worse in the polypharmacy group (overall: 

P0.001; negative: P=0.01; cognitive: P=0.04; SOFAS: 

P0.001).

Discontinuation rate
The treatment discontinuation rates for any reason during the 

observation period are shown in Figure 2. Discontinuation 

rate was 34.66% during observation period. The withdrawals 

were due to patient’s choice (12.60%), due to AEs (10.32%), 

the lack of efficacy (8.75%), and other reasons (10.75%). 

The post hoc analysis for monotherapy versus polypharmacy 

demonstrated a significantly higher discontinuation rate for 

any reason in the polypharmacy group (37.10%) than in the 

monotherapy group (29.40%; log-rank test, P=0.027). Chi-

square tests revealed that reasons of discontinuations between 

both groups were not different (χ2[3]=2.72, P=0.436); 

monotherapy versus polypharmacy were as follows: patient’s 

choice: 11.67% versus 13.08%, safety reasons: 8.13% versus 

11.46%, lack of efficacy: 6.88% versus 9.73%, and other 

reasons: 14.79% versus 8.65%.

changes in social function and  
symptomatic improvement
Time changes of the treatment in SOFAS and CGI-SCH 

scores, and results of post hoc t-tests using Bonferroni 

adjustment following GLMM are shown in Figures 3 and 4. 

One hundred and twelve patients were scored as “not enough 

information to make an evaluation” by physicians on SOFAS 

score and these data were handled as missing data. GLMM 

revealed a significant main effect for time in SOFAS (F[2, 

2,056]=23.25, P0.001). The post hoc test revealed that there 

were significant improvements in the SOFAS score between 

the baseline and all follow-up points, and between 6 and  

12 months. In addition to the main effect for time, main effect 

of monotherapy versus polypharmacy group was significant 

(F[1, 1,025]=32.18, P0.001). No significant interaction was 

found between time and monotherapy versus polypharmacy 

(F[2, 2,056]=1.00, P=0.366). Regarding symptomatic scores, 

GLMM also revealed a significant main effect for time in all 

CGI scores (overall: F[7, 7,980]=85.54, P0.001; positive: 

F[7, 7,952]=91.20, P0.001; negative: F[7, 7,959]=69.71, 

P0.001; depressive: F[7, 7,945]=30.58, P0.001; cogni-

tive: F[7, 7,924]=28.46, P0.001). The post hoc test revealed 

that there were significant improvements between the base-

line and each follow-up time point. For the post hoc compari-

sons of each adjacent time point, the CGI-SCH overall score, 

as well as the positive score were significantly improved 

over time from the baseline to 24 weeks and between 36 and 

52 weeks. The CGI-SCH negative score was significantly 

improved over time from the baseline to 12 weeks, and 

between 36 and 52 weeks. The CGI-SCH depressive score 

was significantly improved over time from the baseline 

to 24 weeks. The CGI-SCH cognitive score was signifi-

cantly improved over time from the baseline to 12 weeks.  

In addition to the main effect of time, main effect of mono-

therapy versus polypharmacy group was significant in all 

CGI scores (overall: F[1, 1,137]=162.29, P0.001; positive: 

F[1, 1,133]=135.50, P0.001; negative: F[1, 1,134]=221.54, 

P0.001; depressive: F[1, 1,132]=41.59, P0.001; 

cognitive: F[1, 1,129]=81.44, P0.001). The interaction of 

time × monotherapy versus polypharmacy group was also 

significant in all CGI-SCH scores (overall: F[7, 7,98]=2.77, 

P=0.007; positive: F[7, 7,952]=3.66, P0.001; negative: 

F[7, 7,959]=3.71, P0.001; depressive: F[7, 7,945]=3.50, 

P0.001; cognitive: F[7, 7,924]=1.30, P=0.247).

Factors associated with social functional 
remission
All factors modeled and the results of the logistic regression 

analysis are showed in Table 2. None of the variance inflation 
Figure 2 Kaplan–Meier estimate of time to discontinuation for any reason during 
the observation period (safety analysis set).
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± 

Figure 3 Mean sOFas score over time during the observation period (lOcF analysis).
Notes: Bars represent standard deviation (sD). result of post hoc t-test with 
Bonferroni’s adjustment after glMM analysis (P0.05); adifferences between each 
time point and bchanges from the baseline.
Abbreviations: sOFas, social and Occupational Functioning assessment scale; 
lOcF, last observation carried forward; glMM, generalized linear mixed models. 

Figure 4 Mean cgi-sch scores over time during the observation period (lOcF analysis).
Notes: (A) cgi-sch overall, (B) cgi-sch positive, (C) cgi-sch negative, (D) cgi-sch depressive, and (E) cgi-sch cognitive score. Bars represent standard deviation 
(sD). result of post hoc t-test with Bonferroni’s adjustment after glMM analysis (P0.05); adifferences between each time point, bchanges from the baseline, and casterisks 
denote values that are significantly different between monotherapy and polypharmacy. *P0.05, **P0.01, ***P0.001.
Abbreviations: cgi-sch, clinical global impression–schizophrenia; lOcF, last observation carried forward; glMM, generalized linear mixed models.

factor values were up to 7, indicating that multicollinearity 

in the following logistic regression model is not evident. 

Logistic regression analysis showed that sex (P=0.048), 

baseline CGI negative score (P=0.004), and ΔCGI positive 

at 4 weeks (P=0.024) were significantly associated with the 

socially functional remission (Table 2). The percentage of 

patients showing social functional remission was 2.89% 

at the baseline and 13.22% at 52 weeks (the mean ± SD 

duration of functional remission was 6.38±4.11 months). 

Patients with 61 points were 4.58% in the monotherapy 

group and 2.08% in the polypharmacy group at the baseline, 

and 15.90% in the monotherapy group and 11.93% in the 

polypharmacy group at 52 weeks. Finally, GLMM was used 

to examine the effect of interaction of time × monotherapy 

versus polypharmacy for the change of the percentage of 

social functional remission. While the effect of time was 

significant (F[1, 615]=126.39, P0.001) and the effect of 
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monotherapy versus polypharmacy group was also significant 

(F[1, 1,049]=14.54, P0.001), interaction of time × group 

was not significant (F[1, 615]=0.20, P=0.656).

safety
A total of 33.52% of patients experienced at least one AE. 

Table 3 shows AEs occurring in greater than 1.00% of 

patients. The SAEs (serious AEs) occurring in greater than or 

equal to two cases and some frequent SAEs of antipsychotics 

in addition to the number of deaths are also listed in Table 3. 

The most commonly reported AEs were hyperprolactinemia 

(6.55%), somnolence (5.91%), malaise (4.84%), increased 

weight (2.85%), akathisia (2.63%), insomnia (2.56%), and 

extrapyramidal disorder (1.64%). Post hoc analysis revealed 

significantly higher incidences of AEs in the polypharmacy 

group than those in the monotherapy group for all AEs 

(P0.001), psychiatric symptoms (P=0.003), Parkinsonism 

(P=0.042), hyperprolactinemia (P=0.002), increased blood 

prolactin level (P=0.007), and increased weight (P=0.003). 

Approximately, 8.75% of patients had one or more SAEs. 

Most commonly reported SAEs which occurred more than 

or equal to 1.00% were extrapyramidal disorder (1.00%) and 

schizophrenia (1.00%). One case (0.07%) each of malignant 

neuroleptic syndrome and tardive dyskinesia was reported 

as a SAE. Post hoc analysis revealed significantly higher 

incidences of SAEs in the polypharmacy group than those 

in the monotherapy group, all SAEs (P0.001), psychiatric 

symptoms (P=0.019), and Parkinsonism (P=0.011). Twelve 

deaths (0.85%) occurred during the surveillance. Causes of 

deaths were suicide (n=3, 0.21%), pneumonia (n=2, 0.14%), 

acute cardiac infarction (n=1, 0.07%), pulmonary malignant 

neoplasm (n=1, 0.07%), sudden death (n=1, 0.07%), multiple 

organ failure (n=1, 0.07%), cerebellar hemorrhage (n=1, 

0.07%), ileus (n=1, 0.07%), and unknown (n=1, 0.07%). 

Eleven of these patients were in the polypharmacy group 

(0.21%) and one was in the monotherapy group (1.19%). The 

incidence of death was not significantly different between 

both groups (P=0.069).

Discussion
Data from this observational study demonstrated that patients 

treated with PAL-ER showed significant improvements in 

social function and symptoms and these can be controlled 

with a 34.66% discontinuation rate for any reason at 

12 months. The discontinuation rate in the present study is 

generally consistent in magnitude to the rates observed in 

previous studies.21,25–27 Since discontinuation for any reason is 

a global index of antipsychotic effectiveness and tolerability, 

the present result indicates that PAL-ER treatment is effica-

cious and well tolerated.25,26 Although scales measured in the 

Table 2 logistic regression analysis of social function remission

B SE Wald Odd ratios 95% CI P-value

Demographics
sex (male) −0.60 0.30 3.89 0.55 0.30–1.00 0.048*
age −0.02 0.01 1.99 0.98 0.96–1.01 0.159
Polypharmacy −0.57 0.34 2.82 0.56 0.29–1.10 0.093

Baseline cgi-sch score
Baseline cgi-sch overall −0.14 0.23 0.36 0.87 0.55–1.37 0.546
Baseline cgi-sch positive −0.24 0.17 1.91 0.79 0.56–1.11 0.167
Baseline cgi-sch negative −0.54 0.19 8.38 0.58 0.40–0.84 0.004**
Baseline cgi-sch depressive −0.04 0.15 0.07 0.96 0.72–1.29 0.796
Baseline cgi-sch cognitive −0.05 0.13 0.11 0.96 0.74–1.24 0.735

Δcgi-sch score
Δcgi-sch overall at 2 weeks −0.27 0.49 0.30 0.76 0.29–2.01 0.587

Δcgi-sch positive at 2 weeks −0.36 0.34 1.14 0.70 0.36–1.35 0.285

Δcgi-sch negative at 2 weeks 0.47 0.45 1.08 1.60 0.66–3.86 0.300

Δcgi-sch depressive at 2 weeks 0.22 0.45 0.24 1.25 0.51–3.02 0.627

Δcgi-sch cognitive at 2 weeks −0.34 0.54 0.40 0.71 0.25–2.06 0.527

Δcgi-sch overall at 4 weeks 0.10 0.43 0.06 1.11 0.48–2.59 0.811

Δcgi-sch positive at 4 weeks 0.74 0.33 5.12 2.10 1.10–3.99 0.024*

Δcgi-sch negative at 4 weeks −0.23 0.38 0.36 0.80 0.38–1.68 0.550

Δcgi-sch depressive at 4 weeks 0.49 0.40 1.47 1.63 0.74–3.60 0.226

Δcgi-sch cognitive at 4 weeks 0.76 0.42 3.17 2.13 0.93–4.89 0.075

Notes: *P0.05, **P0.01.
Abbreviations: B, regression coefficient; SE, standard error; CI, confidence interval; CGI-SCH, Clinical Global Impression–Schizophrenia.
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Table 3 adverse events (aes) and serious aes (safety analysis set)

Adverse drug reaction All  
N=1,405

Monotherapy 
N=480

Polypharmacy 
N=925

P-value

N (%) N (%) N (%)

1% aes
Total number of patients with adverse events 471 (33.52) 111 (23.13) 360 (38.92) 0.001***
insomnia 36 (2.56) 7 (1.46) 29 (3.14) 0.070
schizophrenia 18 (1.28) 6 (1.25) 12 (1.30) 0.999
Psychiatric symptom 20 (1.42) 1 (0.21) 19 (2.05) 0.003**
akathisia 37 (2.63) 11 (2.29) 26 (2.81) 0.604
extrapyramidal disorder 23 (1.64) 8 (1.67) 15 (1.62) 0.999
Parkinsonism 22 (1.57) 3 (0.63) 19 (2.05) 0.042*
somnolence 83 (5.91) 24 (5.00) 59 (6.38) 0.341
Tremor 15 (1.07) 3 (0.63) 12 (1.30) 0.288
salivary hypersecretion 15 (1.07) 4 (0.83) 11 (1.19) 0.785
Malaise 68 (4.84) 25 (5.21) 43 (4.65) 0.694
hyperprolactinemia 92 (6.55) 18 (3.75) 74 (8.00) 0.002**
Blood prolactin increased 23 (1.64) 2 (0.42) 21 (2.27) 0.007**
Weight increased 40 (2.85) 5 (1.04) 35 (3.78) 0.003 **

saes
Total number patients with serious adverse events 123 (8.75) 22 (4.58) 101 (10.92) 0.001***
Pneumonia 3 (0.21) 0 (0.00) 3 (0.32) 0.555
hyperprolactinemia 6 (0.43) 2 (0.42) 4 (0.43) 0.999
Polydipsia 2 (0.14) 0 (0.00) 2 (0.22) 0.550
anxiety 3 (0.21) 0 (0.00) 3 (0.32) 0.555
completed suicide 3 (0.21) 0 (0.00) 3 (0.32) 0.555
Delusion 3 (0.21) 0 (0.00) 3 (0.32) 0.555
hallucination 3 (0.21) 0 (0.00) 3 (0.32) 0.555
hallucination, auditory 7 (0.50) 0 (0.00) 7 (0.76) 0.103
irritability 5 (0.36) 1 (0.21) 4 (0.43) 0.666
Paranoia 2 (0.14) 0 (0.00) 2 (0.22) 0.550
schizophrenia 14 (1.00) 6 (1.25) 8 (0.86) 0.573
schizophrenia, paranoid type 4 (0.28) 0 (0.00) 4 (0.43) 0.306
Psychiatric symptom 10 (0.71) 0 (0.00) 10 (1.08) 0.019*
Dystonia 4 (0.28) 1 (0.21) 3 (0.32) 0.999
extrapyramidal disorder 14 (1.00) 4 (0.83) 10 (1.08) 0.782
Neuroleptic malignant syndrome 1 (0.07) 0 (0.00) 1 (0.11) 0.999
Parkinsonism 12 (0.85) 0 (0.00) 12 (1.30) 0.011*
Tardive dyskinesia 1 (0.07) 0 (0.00) 1 (0.11) 0.999
Pneumonia aspiration 3 (0.21) 2 (0.42) 1 (0.11) 0.270
intestinal obstruction 3 (0.21) 1 (0.21) 2 (0.22) 0.342
Blood glucose increased 2 (0.14) 0 (0.00) 2 (0.22) 0.550
Blood prolactin increased 2 (0.14) 1 (0.21) 1 (0.11) 0.999
Femur fracture 2 (0.14) 1 (0.21) 1 (0.11) 0.999

Total number of deaths 12 (0.85) 1 (0.21) 11 (1.19) 0.069

Notes: *P0.05, **P0.01, ***P0.001. all aes occurring in 1% of patients and serious aes (saes) occurring more than one time except for some frequent saes of 
antipsychotics are shown in this table.

present study are different from those of previous randomized 

controlled pivotal trials, observed findings of improvements 

on both symptoms and social function are concordant with 

randomized controlled trials and a pooled data analysis that 

have demonstrated a significant improvement of personal 

and social functioning following treatment with PAL-ER.18–21  

A significant increase in the rate of patients with social func-

tional remission was also observed. The data clearly indicate 

the clinical effectiveness of PAL-ER in terms of improving 

social functioning in patients with schizophrenia. Improving 

social functioning is an essential component of optimiz-

ing long-term outcomes for patients with schizophrenia. 

Even with good symptom control, poor personal and social 

functioning should compromise the potential of patients to 

optimize their ability to function in daily life. Therefore, the 

impact of antipsychotic treatment on functioning is the most 

important factor of improving the long-term prognosis of 

patients with schizophrenia.7
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Regarding improvements of symptoms of schizophrenia, 

improvements were observed within the first 2 weeks of the 

treatment and improved symptoms were maintained during 

the observational period. This is consistent with the results 

of previous trials of PAL-ER. Recent data have demonstrated 

the patient’s likelihood to “respond” to a given antipsychotic 

medication as symptom reduction is evident within the first 

2 weeks of starting an antipsychotic medication.15–17 Early 

response to antipsychotic drug therapy has been associated 

subsequently with an increased likelihood of achieving 

symptom remission, with greater improvement on func-

tional outcomes.15 We postulate that early symptomatic 

improvement caused by PAL-ER should be associated 

with subsequent improvement on social function, and early 

symptomatic improvement suggests the clinical usefulness 

of PAL-ER in patients with schizophrenia.

Results from logistic regression analysis demonstrate 

the improvements in schizophrenic symptoms associated 

with PAL-ER treatment; early improvement in positive 

symptoms was associated with social functional remission. 

Previous studies have also demonstrated strong associa-

tions between good functional outcomes and symptomatic 

improvements.7,10,11 They also reported that a lower Positive 

and Negative Symptom Scale negative score was predictive 

of functional remission. Several studies have implicated 

negative symptoms and neurocognitive deficits in poor 

functional outcomes.25 Although the present study did not 

show a relationship between improvements in negative 

symptoms caused by treatment and socially functional 

remission, a significant association of severity of negative 

symptoms at baseline was observed. Our results are in line 

with those of previous studies28,29 that support the accepted 

notion about the relationship between negative symptoms 

and social functional outcomes in patients with schizophre-

nia. At the same time, however, our results demonstrate 

that there are still important limitations to current treat-

ments for schizophrenia. First, only approximately 20% 

of patients had social functional remission in the present 

study. Second, severity of negative symptoms at baseline 

had marked effects on social functional outcomes. Currently 

available treatments for negative symptoms appear to have 

modest benefits, with the result that negative symptoms 

continue to limit patient recovery.28,29 Despite the advent of 

antipsychotics, the relatively low rate of social functional 

remission observed in the present study demonstrates that 

there are still important limitations to current treatments for 

chronic schizophrenia. More effective novel drugs specifi-

cally targeting reducing negative symptoms are needed to 

improve the prognosis of patients. As with symptomatol-

ogy, sex was also highly associated with social functional 

remission. It is well known that women with schizophrenia 

showed better prognosis and social function than men with 

schizophrenia.30 Several sociodemographic factors such as 

status of employment, and a better premorbid social adjust-

ment, have been reported as potential predictors to be highly 

predictive of social functional remission as well as symptom-

atic improvement.10,12 In this study, we did not collect these 

important factors related to social functional remission. This 

is also one of the limitations of the present study.

Although we recommended monotherapy with PAL-ER, 

more than 60% of patients were treated with antipsychotic 

polypharmacy (PAL-ER combined with other antipsychot-

ics). In Japan, polypharmacy with high-dose antipsychotics 

has been common. A previous study also reported that more 

than 65% patients with schizophrenia were given antipsy-

chotic polypharmacy.31 The high rate of polypharmacy in 

the study is a mirror of current prescription profiles of phar-

macotherapy for schizophrenia patients in Japan. Despite 

a lack of evidence of increased efficacy and a higher risk 

for adverse effects related to polypharmacy, it has become 

more common since the development of second-generation 

antipsychotics.31,32 In this study, PAL-ER monotherapy group 

showed more improvement in symptoms and a lower discon-

tinuation rate than the polypharmacy group. The results may 

suggest clinical advantages of monotherapy over polyphar-

macy. Contrary to the present result, a previous study docu-

mented the lower discontinuation rate in the polypharmacy 

group than that in the PAL-ER monotherapy group.32 The 

present study is an observational study; therefore, causality 

between polypharmacy and efficacy outcomes remains to be 

clarified. For example, it would be possible that patients with 

polypharmacy would have a more severe form of schizophre-

nia, and consequently physicians combine antipsychotics. It 

is one of the limitations of the present study. On the other 

hand, the improvement of social functioning and the rate 

of social functional remission did not differ between the 

groups. The results also demonstrated that whether patients 

were given monotherapy or polypharmacy was not related to 

the social functional outcome. These suggest that PAL-ER 

treatment should improve social functioning regardless of 

monotherapy or polypharmacy, given that improvement in 

both groups was clinically relevant.

The safety data in the present study are generally con-

cordant with the safety profile of PAL-ER documented 

in previous studies, with no unexpected findings from 

long-term treatment and a safety profile consistent with the 
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known pharmacological profile of PAL. The mean dose of 

PAL-ER in the polypharmacy group was higher than that in 

the PAL-ER monotherapy group. Furthermore, a consider-

able number of patients with polypharmacy were given 

other D2 antagonists in addition to PAL-ER. The different 

safety profile of monotherapy versus polypharmacy might 

be associated with high-dose antipsychotic therapy in the 

polypharmacy group. Because this study was a naturalistic 

one with flexible dose treatment, we did not evaluate the 

relationship between mean dose of PAL-ER and increas-

ing risks of AEs in the monotherapy group. This is one of 

limitations of the study.

Conclusion
This 1-year observational study data from 1,405 patients with 

schizophrenia indicates that effective symptom control and 

improvement in social functioning as assessed by SOFAS can 

be maintained with PAL-ER. Treatment with PAL-ER was 

generally safe and well tolerated. The findings expand on the 

evidence obtained from randomized controlled clinical trials 

with PAL-ER and support previous positive findings of social 

functional improvement. Furthermore, the data suggest that 

early response to antipsychotic treatment may result in better 

outcomes for consequent social functional outcomes.
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