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The present study is aimed at evaluating the efficacy and safety of long-acting risperidone on early 
onset schizophrenia in adolescent patients. A total of 31 adolescent patients (13 - 18 years) with 
schizophrenia met the DSM-IV-TR criteria for schizophrenia and their symptoms were stable when 
orally taking risperidone or olanzapine. They were admitted into a 24 week, open-label study on the 
long-acting risperidone. Risperidone was administered every 2 weeks at a dose of 25, 37.5 and up to a 
maximum dose of 50 mg. The Positive and Negative Syndrome Scale (PANSS), the Clinical Global 
Impressions (CGI) and the Extrapyramidal symptom rating scale (ESRS) were used to assess the 
improvement in the symptoms. Improvements in the symptoms of schizophrenia occurred in patients 
treated with long-acting risperidone at week 6 and continued throughout the study with significant 
reduction in total PANSS score at week 24 (-4.2 ± 0.2, P < 0.01). At the same time, 51.6% of patients were 
rated as clinical improvement at the end of study. Among these 31 cases, the most frequently reported 
adverse events were depression (12.9%), anxiety (9.7%), headache (9.7%) and insomnia (6.4%). ESRS 
scores were reduced during the treatment with long-acting risperidone. The mean decrease in serum 
prolactin and body weight was 13.1 ng/ml and 4.5 kg, respectively. Intramuscular administration of 
long-acting risperidone was safe and well tolerated in adolescent patients. Long-acting risperidone also 
could improve the symptoms of schizophrenia in adolescent patients. 
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INTRODUCTION  
 
Schizophrenia with onset during childhood or 
adolescence often refers to early onset schizophrenia 
(Werry et al., 1991), which presents more neuro-
developmental problems and greater chronicity 
(Armenteros et al., 1995), as compared with adult onset 
disorder. Atypical antipsychotics have both significantly 
improved positive and negative symptoms (Kumra et al., 
1996), as well as patients’ cognition (Toren et al., 2004). 
Also,  clinical   trials   with   new   atypical   antipsychotics  
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Abbreviation: PANSS, Positive and negative syndrome scale; 
ESRS, extrapyramidal symptom rating scale; CGI, clinical global 
impressionsl; EPS, extrapyramidal symptoms, BMI, body mass 
index ; ECG,  electrocardiogram. 

risperidone and olanzapine demonstrated significant 
improvement in the symptoms of schizophrenia in 
children and adolescent patients (Gothelf et al., 2003; 
Zalsman et al., 2003). However, compliance with oral 
agents is variable (Rosa et al., 2005) due to their 
intolerability in long-term antipsychotic therapy (Yamada 
et al., 2006). Moreover, when compared with adults, 
children and adolescents are more vulnerable to adverse 
effects of antipsychotics, including EPS, sedation, weight 
gain and increase in the prolactin level (McConville and 
Sorter, 2004; Strassnig et al., 2007; Benedetto et al., 
2009). Non-adherence and partial adherence to 
antipsychotics are major risk factor of (Leucht and Heres, 
2006) and will result in high relapse incidence (Robinson 
et al., 1999). Besides, non-adherence to medication also 
leads to incomplete or unsustainable remission 
(Andreasen et al., 2005), but remission may represent 
the   long-term   goal   of   treatment   for    patients    with  



 
 
 
 
schizophrenia as well as for further functional recovery 
(Kane, 2001). 

Therefore, in the treatment of chronic disease such as 
schizophrenia, pharmacologic advantages (Ereshefsky et 
al., 1984) of long-acting antipsychotics including 
consistent and reliable serum concentrations, are not 
associated with first-pass metabolism and can be 
adjusted more reliably to the lowest effective dose 
markedly reducing the risk of unwanted effects. In 
addition, non-self-administered medication will allow 
clinicians to reliably determine when patients are 
suboptimally compliant with therapy. Studies on 
antipsychotics have concluded this administration was 
associated with significantly lower relapse incidence than 
oral administration (Schooler, 2003; Möller, 2005; 
McEvoy, 2006). It is also suggested that patients who 
intramuscularly received long-acting antipsychotics 
achieved sustained remission (Emsley et al., 2008). 

Recent studies have demonstrated the efficacy and 
safety of intramuscular long-acting risperidone in adult 
patients with stable schizophrenia or schizoaffective 
disorder (Kane et al., 2003; Fleischhacker et al., 2003; 
Knox and Stimmel, 2004; Möller, 2007), but little is known 
on the intramuscular long-acting risperidone in 
adolescent patients with early onset schizophrenia. The 
present study aimed to assess the efficacy and safety of 
long-acting risperidone on the early onset and stable 
schizophrenia in adolescent patients. 
 
 
PATIENTS AND METHODS 
 
Patients 
 
Patients (13 - 18 years) with schizophrenia (DSM-IV-TR criteria) 
were recruited from the Department of Psychosis, First Affiliated 
Hospital, Medical College, Zhejiang University, China. They had 
been treated with oral olanzapine and risperidone for a minimum 
duration of 4 weeks before study. Diagnosis was confirmed using a 
structured clinical interview based on positive and negative 
syndrome scale (PANSS) (Kay et al., 1987). Patients were at 
symptomatically stable stage with current treatment at baseline 
which was defined as a total PANSS score � 80 and a score � 4 on 
each items in the PANSS: conceptual disorganization, hallucinatory 
behavior, suspiciousness and unusual thought content. The 
symptomatic stability was determined by the principal investigator 
and the medication was not altered within at least 1 month prior to 
screening. The body mass index of these patients was 35 kg/m2 or 
less before study (Keks et al., 2007; Turner et al., 2004). The 
clinical laboratory results were within the reference range. 

Exclusion criteria included a diagnosis of substance dependence 
within 3 months before the study; moderate or severe tardive 
dyskinesia; a history of neuroleptic malignant syndrome; 
documented organic disease of the central nervous system; current 
seizure requiring medication; severe drug sensitivity/allergy; non-
response to risperidone; clinically severe abnormalities in the 
electrocardiogram (ECG); an acute, unstable, or severe untreated 
medical illness; serious suicidal ideation or behavior within the past 
6 months; high risk for violent behavior toward others. Also 
excluded were women who were pregnant or likely to be pregnant 
and breast-feeding women. 

Patients voluntarily participated in the present study and written 
informed consent was obtained from the patients or  their  relatives, 
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guardians or legal representatives at the study entry. This study 
was conducted in accordance with the ‘Recommendations Guiding 
Physicians in Biomedical Research Involving Human Subjects’ in 
the declaration of Helsinki (1989). The study was also approved by 
the local ethics committee of School of Medicine, Zhejiang 
University. 
 
 
Medication 
 
In this 24-week, open-label trial, adolescent patients were 
diagnosed with schizophrenia and at the symptomatically stable 
stage after treatment with oral atypical antipsychotics (olanzapine 
or risperidone). The medication was switched to 25 or 37.5 mg of 
intramuscular long-acting risperidone once every 2 weeks. Initial 
dose of long-acting risperidone prescribed was mainly based on 
oral administration or clinicians’ decision. Patients completed a 4-
week prospective run-in period before being switched to the long-
acting risperidone.  

Once patients met the inclusion criteria, they entered a run-in 
period of 4 weeks during which they continued to receive the same 
dose of current oral antipsychotics and other concomitant 
psychotropics (antidepressants, benzodiazepines, anti-parkinsonian 
agents, mood stabilizers, or hypnotics). During the 24-week 
treatment period, the medication was switched from previous oral 
antipsychotics to intramuscular long-acting risperidone once every 
2 weeks. At baseline, patients received an initial dose of long-acting 
risperidone of 25 or 37.5 mg which was based on oral antipsychotic 
medication in the run-in period. If patients experienced insomnia, 5 
- 10 mg benzodiazepine was given and if extrapyramidal reaction 
occurred, trihexyphenidyl was added, without other combination 
therapies. According to investigator’s judgment (disease condition 
or symptoms), the dose of long-acting risperidone could be 
increased gradually by 12.5 mg increments up to maximum of 50 
mg if the patient experienced deterioration in the psychotic 
symptoms. However, the dose was adjusted only at scheduled 
visits and patients were treated with each dose for at least 4 weeks.   

Oral supplementations were required during the first two weeks 
of treatment with long-acting risperidone because achieving 
therapeutic serum level would cost several days. Then, the dose of 
oral supplementations was titrated down and oral medication was 
discontinued during week 3. Thereafter, temporary oral supple-
mentation was also permitted during the remainder of the trial when 
considered by the investigator to be clinically necessary for the 
treatment of breakthrough psychosis. Concomitant psychotropics 
were permitted if the patients were taking the medication before the 
trial. Ideally, the dose of psychotropics was maintained constant 
throughout the study, but the dose adjustment should be performed 
if necessary.  
 
 
Assessments 
 
Assessments of safety and efficacy were performed at baseline 
(beginning of long-acting risperidone treatment) and at designed 
time points during the long-acting risperidone treatment. Efficacy 
was assessed by the PANSS scale, of which there are five 
symptom domains previously defined by one factor analytic 
method. Total score of PANSS scale is the sum of scores from five 
symptom domains and ranges from 30 to 210. Patients were 
interviewed using the structured clinical interview-PANSS at the 
beginning of long-acting risperidone treatment and 6, 12, 18 and 24 
weeks after long-acting risperidone treatment. Additionally, the 
severity of illness was evaluated with the Clinical Global 
Impressions (CGI) (Guy, 1976) severity scale at baseline and 
thereafter every 2 weeks. 

Spontaneously reported adverse events were recorded by the 
investigators at each visit and at endpoint. Severity of movement 
disorders was evaluated with the 10-item  Extrapyramidal Symptom  
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Table 1. Characteristics of the patients receiving Long-Acting Risperidone at baseline. 
 

Pre-antipsychotic treatment  
Olanzapine Risperidone (po) Total Characteristic 

(n=18) (n=13) (n=31) 
Male (%)  38.8 46.1 41.9 
Age (year) 16.3 ± 2.6 15.4 ± 3.2 15.9 ± 3.3 
Body weight (kg) 52.3 ± 12.7 47.9 ± 13.6 50.2 ± 14.1 
BMI (kg/m2) 27.1 ± 8.5 25.6 ± 6.7 26.3 ± 7.6 

 
Schizophrenia diagnosis, %(n) 
Paranoid  77.8 (14) 76.9 (10) 77.4 (24) 
Undifferentiated 5.6 (1) 7.7 (1) 6.5 (2) 
Disorganized 11.1 (2) 15.3 (2) 12.9 (4) 
Catatonic 5.6 (1) 0 3.2 (1) 

 
 
 
Rating Scale (ESRS) (Chouinard et al., 1980) before the study and 
at each visit. Results from standard clinical laboratory tests and 
electrocardiography and body weight were assessed at baseline 
and 6, 12, 18 and 24 weeks after long-acting risperidone treatment. 
Vital signs were measured at each visit. Patients completed an 
assessment for pain with a 100 mm visual analogue scale (VAS) 5 
min after each injection and  investigators rated injection-site pain, 
redness, swelling and in duration with a categorical scale (absent, 
mild, moderate, or severe) at each injection; both assessments 
were performed at baseline and every 2 weeks from week 2 to 24. 
 
 
Statistical analysis 
 
Safety was assessed in all patients who received at least one 
injection of long-acting risperidone and efficacy in patients who 
received at least one injection and completed at least one post-
baseline PANSS assessment. Descriptive statistics, including 
clinical characteristics and treatment-emergent adverse events 
were summarized for all treated subjects according to initial oral 
antipsychotic treatment group at all time points. Changes in the vital 
signs, body weight and body mass index, electrocardiography and 
ESRS scores. Means were presented as means ± standard 
deviation (SD). The variable of primary efficacy was defined as the 
changes in total PANSS score from baseline to endpoint and that of 
secondary efficacy as a CGI severity rating at each assessment. 
The changes in the rating scale score from baseline to each visit 
and endpoint were analyzed with Wilcoxon signed-rank (PANSS) 
and paired t-tests (ESRS). A value of P < 0.05 was considered 
statistically significant. A last-observation-carried-forward (endpoint) 
analysis was performed on data from PANSS and ESRS. 
 
 
RESULTS 
 
A total of 31 adolescent patients with early onset 
schizophrenia were enrolled. They completed the run-in 
period on current oral antipsychotics and received at 
least one injection of long-actingrisperidone. Baseline 
demographics and other clinical characteristics of these 
31 patients are summarized in Table 1. Patients were 
predominantly female (58.1%), with a mean age of 15.9 
years and 77.4% had a diagnosis of paranoid 
schizophrenia. Pre-study antipsychotics in the 31 patients 

included oral risperidone in 13 patients and olanzapine in 
18 patients. Twenty-five (80.6%) patients completed the 
24-week trial. The reasons for discontinuation included 
withdrawal of consent in two patients, noncompliance in 
one, adverse events in one, insufficient response in one 
and lost to follow-up in one. 
 
 
Medication 
 
During the 24-week treatment period, 25 patients (80.6%) 
received all 12 scheduled injections which were 
performed at a 2-week interval. The final dose (LOCF) of 
long-acting risperidone was 25 mg in 54.8% (n = 17), 
37.5 mg in 29.0% (n = 9) and 50 mg in 16.1% (n = 5) of 
patients. Oral administration of risperidone was done in 3 
patients, for 21, 28 days and 7 weeks and at a dose of 
1.0, 1.5 and 1.0 mg/d, respectively. In terms of 
concomitant medications, during the 24-week trial, 
antidepressants were applied in 12.9%, anti-parkinsonian 
agents in 6.5% and sedative/hypnotics in 3.2% of 
patients. 
 
 
Efficacy 
 
Symptom severity (PANSS scores) in these 
symptomatically stable patients was generally low at 
baseline. Nevertheless, in all patients treated with long-
acting risperidone, mean PANSS total score (± SE) was 
significantly improved at week 6 (-1.3 ± 0.5, P < 0.05), 
week 12 (-2.8 ± 0.6, P < 0.05), week 18 (-2.4 ± 0.3, P < 
0.01), week 24 (-4.2 ± 0.2, P < 0.01) and the end of 
treatment (-3.3 ± 0.7, P < 0.01) when compared with 
baseline score. At the end of treatment, when compared 
with baseline, significant reduction in the mean PANSS 
score was observed across all five symptom domains: 
positive symptoms (-1.0 ± 0.7, P < 0.01), negative symp-
toms (-0.9 ± 0.9, P < 0.05), disorganized thoughts  (-1.1 ±  
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Table 2. Mean PANSS total scores and positive and negative factor scores at baseline and mean changes 
at the end of treatment with long-acting risperidone. 
 

Pre-antipsychotic treatment  
Olanzapine Risperidone (po) Total Variable 

(N = 18) (N = 13) (N = 31) 
PANSS total score 
Baseline 58.1 ± 1.9 57.3± 1.6 57.8 ± 1.8 
Change at the end of treatment -4.3 ± 0.5** -4.5 ± 0.7** -4.4 ± 0.2** 

 
Positive symptom score 
Baseline  16.8 ± 0.7 17.2 ± 0.5 17.0 ± 0.8 
Change at the end of treatment -1.0 ± 0.5** -1.1 ± 0.7** -1.0 ± 0.7** 

 
Negative symptom score 
Baseline  15.2 ± 0.5 14.7± 0.4 15.0 ± 0.6 
Change at the end of treatment -0.8 ± 0.4* -0.9 ± 0.6** -0.9 ± 0.9* 

 
Disorganized thought score 
Baseline 12.6 ± 0.5 13.7 ± 0.4 13.2 ± 0.6 
Change at the end of treatment -1.1 ± 0.6** -1.1 ± 0.5** -1.1 ± 0.7** 

 
Uncontrolled hostility/excitement score 
Baseline 5.8 ± 0.8 6.1 ± 0.3 5.9 ± 0.6 
Change at the end of treatment -0.4 ± 0.6* -0.4 ± 0.5* -0.4 ± 0.8* 

 
Anxiety/ depressiion score 
Baseline 7.7 ± 0.3 5.6 ± 0.3 6.8 ± 0.8 
Change at the end of treatment -1.0 ± 0.7** -1.0 ± 0.5** -1.0 ± 0.6** 

 

*? Difference in least squares means. *P < 0.05 vs baseline. ** P < 0.001 vs baseline. 
 
 
 
0.7, P < 0.01), uncontrolled hostility/excitement (-0.4 ± 
0.8, P < 0.05), anxiety/depression (-1.0 ± 0.6, P < 0.01) 
(Table 2, Figures 1 - 3). Figure 4 showed the percentage 
of patients who achieved � 20, 40 or 60% improvement in 
total PANSS score following treatment. In these stable 
patients, the PANSS total score at the end of treatment 
was improved by � 20% in 21 (67.7%) patients, � 40% in 
12 (38.7%) patients and � 60% in 6 (19.4%) patients. 

CGI-severity rating was substantially improved at the 
end of treatment (Figure 5). The proportion of patients 
with very mild to mild CGI was increased from 45.6 at 
baseline to 58.8% at the end of treatment. The mean 
CGI-severity score (± SD) was also reduced by 0.3 ± 1.3 
(P < 0.001) from baseline to endpoint. 
 
 
Safety and tolerability 
 
In all the patients, adverse events were observed in � 5% 
of patients including depression(12.9%), anxiety (9.7%), 
headache (9.7%) and insomnia (6.4%) (Table 3). Most of 
these were considered by the investigator  to  be  mild  to 

moderate in severity and only one patient experienced 
adverse events leading to withdrawal from the study. No 
newly-onset adverse events related to extrapyramidal 
symptoms (EPS) were reported during run-in period. EPS 
related adverse events during treatment with long-acting 
risperidone included akathisia in 1 patient and non-acute 
dystonia in 2 patients. Severity of movement disorders 
(ESRS scores) was low at baseline in all patients and 
was further reduced during treatment in patients 
previously treated with oral risperidone (Table 4). No 
clinically significant change in ECG findings including 
QTc was encountered. 

Adverse effects potentially attributable to elevated 
prolactin level were reported in 5 patients (16.1%) (non-
puerperal lactation in 2 and dysmenorrhea in 3). Prolactin 
level was elevated in 17 (54.8%) patients at baseline. 
Mean (± SE) serum prolactin concentration in patients 
with previous oral risperidone treatment was decreased 
from 87.4 ± 15.5 ng/ml at baseline to 40.2 ± 14.8 ng/ml at 
the end of treatment (P < 0.001), while significant 
increase in the mean serum prolactin concentration was 
observed in patients with  previous  olanzapine  treatment 
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Figure 1. Mean changes in the PANSS total score from baseline to the end of treatment (LOCF). 
*P < 0.05 vs baseline. **P < 0.001 vs baseline. 
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Figure 2. Mean changes in the scores on positive syndrome scale of PANSS from baseline to endpoint (LOCF).  *P < 0.05 vs baseline. **P < 
0.001 vs baseline. 
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Figure 3. Mean changes in the scores on negative syndrome scale of PANSS from baseline to endpoint (LOCF). * P < 0.05 vs 
baseline. **P < 0.001 vs baseline. 
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Figure 4. Percentage of patients with � 20, � 40 and � 60% improvement in PANSS total score 
at the end of treatment (LOCF). 

 
 
 
during the 24-week treatment. 

Mean body weight was decreased from 54.3 ± 12.7 at 
baseline to 49.2 ± 11.5 kg at the end of treatment (P < 
0.001) in patients with previous olanzapine treatment and  
from 47.9 ± 13.6 at baseline to 46.2 ± 11.5 kg in patients 
with previous oral risperidone treatment (P > 0.05). BMI 
in patients with previous olanzapine treatment was also 
decreased from 27.1 ± 8.5 to 25.7 ± 8.1 kg. After (31.3 ± 
11.3 ng/ml at baseline and 42.9 ± 13.6 ng/ml at the end 
of treatment, P < 0.01). No other clinically significant 
changes in laboratory tests were encountered repeated 
gluteal intramuscular injections of long-acting risperidone, 

the self-ratings of local pain were low in both treatment 
groups throughout the trial and decreased over the 24-
week study. Injection site responses were also 
uncommon based on the ratings of redness, swelling and 
indurations. 
 
 
DISCUSSION 
 
Our study demonstrated that adolescent patients with 
early onset schizophrenia at the stable stage achieved 
significant   clinical   improvements   when   their   current 
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Figure 5. Percentage of patients whose illness were rated as very mild to mild, moderate and  marked (severe?) at baseline and the end of 
treatment. 

 
 
 

Table 3. Adverse events occurring in � 5% of patients in each group. 
 

Prior antipsychotic treatment 
Olanzapine Risperidone (po) Total Adverse event 
(n = 18) % (n = 13) % (n = 31) % 

Insomnia 5.6 7.6 6.4 
Anxiety 11.1 7.6 9.7 
Headache 5.6 15.3 9.7 
Depression 11.1 15.3 12.9 

 
 
 

Table 4. Mean prolactin level, body weight, BMI and ESRS score at Baseline and at the end of 
treatment (LOCF) in patients with long-acting risperidone treatment. 
 

Pre-antipsychotic treatment 
Olanzapine Risperidone (po) Variable 

(n = 18) (n = 13) 

 
Total (n=31) 

Prolactin level (ng/ml) 
Baseline 31.3 ± 11.3 87.4 ± 15.5 54.8 ± 17.7 
end of treatment 42.9 ± 13.6* 40.2 ± 14.8** 41.7 ± 16.5* 

 
Body weight (kg) 
Baseline 54.3 ± 12.7 47.9 ± 13.6 51.6 ± 14.1 
end of treatment 49.2 ± 11.5** 46.2 ± 11.5 47.9 ± 11.5** 

 
BMI (kg/m2) 
Baseline 27.1 ± 8.5 25.6 ± 6.7 26.5 ± 7.6 
end of treatment 25.7 ± 8.1* 25.1 ± 7.4 25.4 ± 8.7* 

 
ESRS score 
Baseline 0.39 ± 0.13 0.48 ± 0.13 0.43 ± 0.17 
end of treatment 0.41 ± 0.16 0.40 ± 0.15* 0.41 ± 0.21 

 

*P < 0.05 vs baseline. **P < 0.01 vs baseline. 



 
 
 
 
medication was switched from oral antipsychotics to 
intramuscular long-acting risperidone. Despite the 
baseline severity of schizophrenia in most patients 
(89.2%) was very mild to moderate according to the CGI-
severity scale, the mean PANSS total score was further 
improved in both groups. Over half (67.7%) of the 
subjects showed at least 20% improvements in PANSS 
total score. The treatment in most of patients (54.8%) 
was maintained with 25 mg of long-acting risperidone till 
the end of trial. Moreover, reduction in the mean PANSS 
score from baseline to the end of treatment was observed 
across all five symptom domains. Although PANSS total 
score was very low at baseline among all patients, most 
patients presented progressive improvements throughout 
the trial, particularly in disorganized thoughts, anxiety/ 
depression and negative symptoms. These clinically 
important findings in adolescent patients were in accord 
with previous studies on long-acting risperidone in adult 
patients with schizophrenia (Turner et al., 2004) and 
schizoaffective disorder (Lasser et al., 2007), suggesting 
benefits of long-acting risperidone in treatment of 
refractory chronic psychotic illnesses. 

The results showed that, in patients with early onset 
schizophrenia at the stable stage, switching oral antipsy-
chotics to intramuscular atypical long-acting risperidone 
was clinically feasible and beneficial for further 
symptomatic improvement. Of the 31 adolescent patients 
with early onset schizophrenia in the present study, 25 
(80.6%) completed the open-label, 24-week trial in which 
the new long-acting risperidone was intramuscularly 
administered, with very low rate of premature disconti-
nuation for either adverse events (3.2%), or insufficient 
response (3.2%). The present study also indicated that 
the medication in adolescent patients who were with 
stable schizophrenia on oral antipsychotics for at least 4 
weeks could be safely switched to intramuscular 
administration of long-acting risperidone in combination 
with maintenance with oral antipsychotics for another 3 
weeks. Adverse effects which may negatively affect the 
compliance were less reported. Based on physician-rated 
EPS, the severity of movement disorder in most patients 
was also steadily improved from baseline to the end of 
treatment. McEvoy et al. (2007) have reported that 
olanzapine could cause lethargy in 53% of adults and 
oral risperidone in up to 50% of patients. In the present 
study, results indicated that the incidence of long-acting 
risperidone-related drowsiness was very low and only 3 
patients felt drowsy in the daytime affecting learning. 
Because of this advantage, long-acting risperidone would 
greatly improve patients’ concentration in the daytime 
and therefore facilitate adolescents’ returning to school 
and social life. 

A typical antipsychotic drugs often lead to weight gain 
especially in adolescent patients (Sikich et al., 2004; 
Stigler et al., 2004; Ramaswamy et al., 2007). Clozapine 
and olanzapine were two major drugs causing weight 
gain, followed by risperidone and quetiapine. The present 
study showed that the body weight of adolescent patients  
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was increased after switching oral risperidone to 
intramuscular long-acting risperidone, which was 
consistent with previous report on the effects of oral 
risperidone and long-acting risperidone on the body 
weight of adult patients (Chue et al., 2005). In addition, 
our results also revealed that body weight as well as BMI 
was markedly reduced when the medication was 
switched to long-acting risperidone. Our results indicated 
the mean weight loss in patients with previous olanzapine 
treatment was 4.5 ± 2.7 kg and that was 0.5 kg in adult 
patients (Lindenmayer et al., 2007) after switching to 
long-acting risperidone. This can be explained by 
prolonged treatment period or the difference in the study 
subjects suggesting adolescent patients might be more 
sensitive to adverse effects of risperidone (Ramaswamy 
et al., 2007). 

In present study, hyperprolactinemia was reported only 
in 6 female patients (19.3%), which was not dose-
dependent. In previous studies on the long-acting 
risperidone in adult patients, the prevalence of drug-
induced hyperprolactinemia was discrepant, but generally 
low (Turner et al., 2004; Lasser et al., 2007). 
Lindenmayer et al. (2007) reported 7.9% of patients with 
hyperprolactinemia symptoms after switching medication 
from typical or atypical antipsychotics to long-acting 
risperidone. Our study indicated more prolactin-related 
side effects in all patients. This could be attributed to the 
majority (58.1%) of female adolescents recruited into the 
present study. Nevertheless, remarkable decrease in 
prolactin-related side effects was observed in these 
patients after switching to long-acting risperidone 
treatment. This result indicated that replacing olanzapine 
or oral risperidone with long-acting risperidone was a 
favorable treatment of choice for adolescent patients who 
were at risk for hyperprolactinemia and weight gain. After 
switching to long-acting risperidone treatment, the 
prevalence of depression and anxiety was 12.9 and 
16.1%, respectively. A total of 12.9% of patients were 
additionally given antidepressants. However, the results 
from similar studies on adult patients had a higher 
prevalence of depression and anxiety (Lasser et al., 
2007; Chue et al., 2005; Lindenmayer et al., 2007). 

The major limitations of this study were its open-label 
design, the small sample size, the lack of controls and 
24-week duration (prolonged duration). Long-term studies 
are required to confirm whether the beneficial effects of 
long-acting risperidone can be maintained for a 
prolonged period. Patients were not randomized 
according to doses, but were assigned to given dose 
based on clinician decision (disease condition), limiting 
the interpretability of our results on the relationship 
between dose conversion and dose-response. 
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