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Objective: Risperidone long-acting injection (RLAI) was shown to be an alternative option in adult patients, but there 
is not available data in child and adolescents about this medication. The aim of this study is to evaluate the safety 
and efficiency profile of RLAI in a group of adolescents. 
Methods: Eleven cases with conduct disorder and severe aggressive behaviors were initiated treatment with risperidone 
oral form. All cases were then shifted to RLAI 25 mg injection in each 15 days due to poor compliance to oral risper-
idone treatment. Efficiency of treatment included indicators of clinical severity and improvement, which were evaluated 
by Clinical Global Impression-Severity (CGI-S) and Improvement (CGI-I). Safety evaluation was performed by using 
Extrapyramidal Symptoms Rating Scale, and by monitoring body weight. Follow-up visits were done at the treatment 
initiation, and 8th, 16th, and 24th weeks of first injection.
Results: Study included 9 girls, and 2 boys, with a mean age of 14.9±1.0 years. The CGI-S scores decreased from 
6.6±0.5 at the beginning to 2.2±1.1 at the last visit (p＜0.001), which is a very significant decrease through better 
clinical level. The CGI-I scores were also improved significantly from 2.4±0.5 to 1.9±0.5 at 24th week (p=0.001). Safety 
parameters were also showed favorable results, which there was no significant weight gain (p=0.076), and well-tolerated 
extrapyramidal adverse effects.
Conclusion: Our results showed that RLAI is an efficient and safe medication option in the treatment of psychiatric 
disorders and severe behavioral problems in adolescents with low-compliance to oral treatment in our cases.
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INTRODUCTION

Aggressive behaviors are disorders that may develop in 
very early stages of life, even in infancy,1) and may persist 
through childhood and adolescence.2) The course of ag-
gressive behaviors has individual differences,3) which 
may be related with the underlying psychiatric disorder. 
Advanced levels of aggression are among the leading dis-
orders that require intense psychopharmacological inter-
vention, because they may progress to violent behaviors 
in adolescence.4) Diagnostic and Statistical Manual of 

Mental Disorders, 5th edition (DSM-5) cites childhood 
aggressive behavior as a criterion for disruptive disorders 
including oppositional defiant disorder and conduct dis-
order (CD).5) Additionally, some other neurodevelop-
mental diseases such as attention deficit hyperactivity dis-
order (ADHD), autism spectrum disorder, dysregulated 
behaviors, substance use disorders, antisocial personality 
disorders and schizophrenia also includes clinical com-
ponents of aggressive behaviors during their course.6-11)

Current evidence suggests that most frequently pre-
ferred medication in treatment of this disorder is atypical 
antipsychotics. Risperidone is being used with a growing 
frequency in the child and adolescent psychiatry practice 
in USA and Europe. A recent report in 2014 about the 
Pediatric European Risperidone Studies declared that it 
might provide efficient treatment results in this patient 
population.12) Nevertheless, medicating adolescents is 
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frequently challenged by pitfalls such as treatment refusal 
or lack of compliance to proper usage of the drugs. Using 
liquid forms of atypical antipsychotics, like zuclopentiol, 
may partly overcome medication refusal.13) But, this ap-
proach also has some challenges, including the difficulty 
of dose adjustment, and refusal of foods and drinks by 
some adolescents when they realize that they are being 
medicated without notice. 

Risperidone long-acting injection (RLAI) may be anoth-
er alternative in cases of these challenges. Previous stud-
ies suggested that depot formulations of atypical anti-
psychotics both exhibit the advantages of pill for-
mulations, and also the stabilization of serum drug 
levels.14) But, currently there is no available data about the 
use of RLAI in child and adolescent population with se-
vere aggression.

Under the light of the above scientific evidences, the 
aim of current study was determined as evaluating the 
outcomes of RLAI treatment in a group of adolescents, 
who exhibit severe aggressive symptoms and experience 
disadvantages of academic and social failures due to in-
compliance to their treatment. 

METHODS

In this retrospective study, data of 11 adolescents were 
included, who all have been treated between 2014 and 
2015 in the child and adolescent psychiatry outpatient 
clinic of the State Hospital of Denizli, in the western 
Turkey. After obtaining local approval of the protocol, the 
patient data were traced forward from the clinical fol-
low-ups, since initiation of RLAI until the preparation of 
the manuscript. Demographic, clinical and treatment 
characteristics of the patients were reported regarding the 
efficiency and safety of RLAI, including clinical outcomes 
and side effects, respectively.

Cases
Eleven adolescents, whom all were referred to the de-

partment with aggressive behaviors, were included in the 
study. Patients initially diagnosed with CD by a senior 
child and adolescent psychiatrist, and prescribed atypical 
antipsychotics. During the follow-ups, cases reported 
clinical benefit from oral risperidone treatment, but the ef-
ficiency was partial due to incompetence with the drug 
regimen. Partial efficiency was defined as improvement of 

symptoms at the periods with appropriate use of drugs, 
but deteriorations in inconsistent use of medications. 
Consequently, parents were informed about the potential 
clinical benefits of RLAI, and after obtaining the consents 
all patients shifted to a regimen of 25 mg of intramuscular 
injection of RLAI per 15 days of cycles. 

Follow-up and Clinical Assessment 
At the beginning of treatment, patients were evaluated 

in clinical visits at the days of RLAI injection. Once the 
clinical benefits were documented through clinical as-
sessment scales, the frequencies of follow-ups were elon-
gated to 60 days. The improvements in aggressive behav-
iors were rated by using Clinical Global Impression- 
Severity of Illness (CGI-S) and Improvement (CGI-I) scales. 
Guy15) first described these scales for the clinical fol-
low-up of psychiatric disorders at any age group. The 
CGI-S is rated on a 7-point scale, with the severity of ill-
ness scale using a range of responses from 1 (normal) 
through to 7 (amongst the most severely ill patients). CGI-I 
scores range from 1 (very much improved) through to 7 
(very much worse).15) In our patient group, CGI-S was ad-
ministered at 8th, 16th, and 24th weeks, and CGI-I was 
administered at each follow-up interview but the first visit. 

Since no adverse events other than weight gain and ex-
trapyramidal symptoms were reported, safety evaluation of 
RLAI included weight gain and extrapyramidal adverse 
event examination. Extrapyramidal system evaluation was 
performed by using Extrapyramidal Symptom Rating Scale, 
which was designed by Chouinard and Margolese.16) 

Statistical Analyses
Numerical data were presented as mean and standard 

deviation, and categorical variables were shown as fre-
quencies and percent in descriptive analyses. Changes in 
CGI scores and body weight during treatment period were 
compared with Friedman non-parametric analysis of 
variances. Post-hoc pairwise comparisons were per-
formed by Wilcoxon signed-ranks test with Bonferroni 
correction. All statistical analyses were two-tailed with a 
type-I error level of 5%. SPSS Statistics ver. 21.0 (IBM Co., 
Armonk, NY, USA) was used for the analyses in the study.

RESULTS

Nine of the patients were female (mean age, 15.1±0.9 
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Table 1. Demographic and clinical characteristics of patient group

Characteristic Data p value

Age (yr) 0.727
   Girls 15.1±0.9
   Boys 14.5±2.1
CGI-Severity ＜0.001
   Treatment onset* 6.55±0.52
   8th week 3.09±0.94
   16th week 2.45±0.52
   24th week 2.18±1.08
CGI-Improvement 0.001
   8th week 2.55±0.69
   16th week 2.36±0.51
   24th week* 1.91±0.54

Values are presented as mean±standard deviation. 
CGI, Clinical Global Impression. 
*The significantly distinct group in multiple comparisons.

Table 2. Indicators of safety of risperidone long-acting injection 
treatment

Variable Data

Body weight (kg)*
   Treatment onset 55.5±5.7
   8th week 56.8±5.5
   16th week 56.5±5.2
   24th week 57.0±5.7
Extrapyramidal symptoms
   8th week
      None 2 (18.2)
      Mild sedation 6 (54.5)
      Moderate sedation 2 (18.2)
      Moderate sedation+mild stiff posture 1 (9.1)
   16th week
      None 5 (45.5)
      Mild sedation 4 (36.4)
      Mild sedation+mild stiff posture 1 (9.1)
      Mild sedation+mild speech difficulty 1 (9.1)
   24th week
      None 6 (54.5)
      Mild sedation 3 (27.3)
      Mild sedation+mild speech difficulty 1 (9.1)
      Mild sedation+mild stiff posture 1 (9.1)

Values are presented as mean±standard deviation or number (%). 
*p=0.076.

years) and 2 were male (mean age, 14.5±2.1 years), and 
mean ages of both sexes were similar (p=0.727). The effi-
cacy analyses were performed by analyzing CGI scale 
scores during follow-up visits. At the initiation of RLAI 
treatment the severity of the patients’ disorders shown by 
CGI-S was 6.6±0.5 (range, 6-7), which corresponds a se-
vere disease. During the follow-up, the CGI-S scores de-
creased gradually to 2.2±1.1 at the last visit, and this 
downward trend was statistically significant (p＜0.001). 
While the severity of the disease decreases during the 
treatment, improvements in clinical symptoms were also 
significant. The CGI-I measurements at 8th week showed 
that the mean score was 2.4±0.5, and this score de-
creased to 1.9±0.5 at 24th week. The improvement of 
these scores during follow-ups was also statistically sig-
nificant (p=0.001). The age, and CGI-S and CGI-I scores 
were shown in Table 1. 

The safety analyses of RLAI treatment included evalua-
tion of weight gain and occurrence of extrapyramidal 
symptoms. The mean body weight at the beginning of 
treatment was 55.5±5.7 kg, and during follow-ups, it shift-
ed to 57.0±5.7 kg. The change through the treatment was 
not statistically significant (p=0.076). While there is no 
significant change in body weight, the extrapyramidal 
symptoms were also improved during treatment course. 
At the 8th week visits, only 2 patients tolerated the drug 
without any extrapyramidal adverse events (18.2%), but 6 
patients had no extrapyramidal symptoms in 24th week 
follow-up visits (54.5%). The complete list of the adverse 
events was shown in Table 2.

DISCUSSION

To the best of our knowledge, this is the first study with 
a patient group that reports the efficiency and safety of 
RLAI in adolescents who diagnosed with CD and ex-
hibited severe aggressive behaviors. The only data about 
RLAI in adolescents was from a previous case report by 
Tutkunkardaş and Abali,17) which reported that RLAI was 
efficient in the treatment of an adolescent with ADHD and 
CD. In our study, the patients were primarily treated with 
risperidone oral pills, but shifted to an intramuscular 
long-acting atypical antipsychotic regimen due to failure 
of treatment compliance. The efficacy analyses showed 
that clinical symptoms were successfully improved during 
24 weeks of RLAI treatment, which was shown by CGI 
scale assessments. Meanwhile this efficiency, RLAI treat-
ment was also shown to be a safe medication, which was 
evaluated by weight gain and extrapyramidal symptoms. 

There are many recent reports about the efficiency of 
atypical antipsychotic agents in the management of psy-
chiatric disorders. Peruzzolo et al.18) reported the effi-
ciency in children and adolescents with bipolar disorder. 
Ercan et al.13,19) showed in their two studies that risper-
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idone was effective in the treatment of CD in children. 
And, another study by Research Units on Pediatric 
Psychopharmacology Autism Network reported that ris-
peridone was effective and well tolerated for the treat-
ment of tantrums, aggression, or self-injurious behavior in 
children with autistic disorder.20) But, efficiency of risper-
idone is hampered by the lack of long-term treatment 
compliance to the oral form of this drug.21) 

One possible way to overcome this barrier is using 
long-acting forms of atypical antipsychotics in the treat-
ment of non-compliant cases. In a prospective study of 
Vieta et al.,22) RLAI was shown to significantly decrease 
the compliance failures, also enhanced compliance to the 
other medications. Meanwhile increasing the com-
pliance, Macfadden et al.23) and Quiroz et al.24) showed 
that RLAI also decreased the relapse in bipolar disorder 
when used with other treatments or as monotherapy. But, 
a literature search about the use of RLAI in the treatment of 
psychiatric disorders in child and adolescents with severe 
aggressive behaviors returned no results. Only study 
about the use of RLAI in child and adolescents was con-
ducted by Boarati et al.,25) which included patients with 
pediatric bipolar disease. This study reported that RLAI 
might be an alternative treatment in children who have 
not responded to medication or who had problems with 
treatment adherence. According to our results, RLAI is an 
efficient and safe treatment also for CD and behavioral 
problems, like severe aggressive behaviors in our cases. 
Decreases in CGI-S scores, and enhancement in CGI-I 
scores showed the efficacy of this medication.

As well as the efficiency of RLAI in adolescents, it was 
also shown to be a safe treatment modality. We observed 
neither any significant weight gain, nor any severe or in-
tolerable extrapyramidal adverse events in our cases. The 
most common adverse events of atypical antipsychotic 
agents are known to be weight gain, loss of glycemic con-
trol, dyslipidemia and hyperprolactinemia.26) Previous 
studies by Macfadden et al.23) and Boarati et al.25) reported 
that their cases had about 2 kg and 5.7 kg of increases in 
body weight, respectively. Despite these studies, our cas-
es had no significant weight gain during the 24 week of 
treatment. 

Another safety related clinical indicator was the occur-
rence of extrapyramidal symptoms in our study. 
According to our findings nearly half of the patients had 
mild sedation, and about 20% of patients had moderate 

sedation at the 8th week of treatment initiation. One of the 
most comprehensive studies about the use of risperidone 
in children, which conducted by Research Units on 
Pediatric Psychopharmacology Autism Network, re-
ported a mild sedation rate of 59% in their series,20) which 
is comparable to our results. Although the medication in 
that study was oral form of risperidone, but RLAI in our 
study also exhibited a well-tolerated safety profile, even 
the tolerability was increased during treatment and more 
than half of the patients had no extrapyramidal adverse 
events at the 24th week.

This is the first study that showed the efficiency of RLAI 
in the treatment of conduct disorder and severe aggressive 
behavioral problems in adolescents. Previous findings 
about the oral form of risperidone were favoring this treat-
ment in psychiatric disorders of youngsters, but there was 
no available data about RLAI in this age group. Our results 
suggest that RLAI form is a safe, well-tolerated and effi-
cient treatment option in adolescents.
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