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Objective: This study was conducted to compare the efficacy of clozapine vs. risperidone in the treatment of aggression 
in conduct disorder in children and adolescents.
Methods: Twenty-four children with conduct disorder aged 6 to 16 years were randomized in a prospective, dou-
ble-blind trial into two groups to receive clozapine or risperidone for 16 weeks. The Modified Overt Aggression Scale 
score was used as the primary outcome of the study. Secondary outcomes were Child Behavior Checklist (CBCL) ex-
ternalization (CBCL-E) and internalization factors; Aggression, Hyperactivity and Delinquency subscales of CBCL-E, Child 
Global Assessment Scale (CGAS), Barnes Akathisia Rating Scale, and Simpson-Angus Scale.
Results: Both antipsychotics were similarly effective in the primary outcome and in most of the secondary ones. 
Clozapine was more effective in CBCL-E, the delinquency subscale and the CGAS scores than risperidone (p=0.039, 
0.010, and 0.021). Two subjects from the clozapine group were excluded due to a low neutrophil count at week 
four.
Conclusion: Clozapine and risperidone are effective for short-term treatment of aggression in children and adolescents 
with conduct disorder. Clozapine was more effective than risperidone in conduct externalization factors, delinquency 
trait and global functioning in children and adolescents. Stronger efficacy of clozapine should be investigated in larger 
sample sizes using pharmacogenomic studies. White blood cell counts need to be monitored when prescribing 
clozapine.

KEY WORDS: Clozapine; Risperidone; Conduct disorder; Child; Adolescent.

INTRODUCTION

Disruptive behavior disorders frequently precede anti-
social personality disorder, substance abuse, and delin-
quency. Aggression and severe behavioral problems are 
related to difficulties in social, family, and academic per-
formance and in personal development.1) These are fre-

quent reasons to refer a youth to a child psychiatrist.2) 
Early treatment of the aggression component in conduct 
disorders may lead to a better prognosis.3,4)

The prevalence of conduct disorder varies from 2% to 
10% in community studies.5) In Mexico, the prevalece of 
conduct disorder has been reported as 6% to 16% for 
males and 2% to 9% for females.6)

Individual factors, such as domestic violence, and con-
textual factors in early parenting may place children at in-
creasead risk for the development of aggression.7)

Atypical antipsychotics (risperidone, olanzapine, que-
tiapine, aripiprazole, clozapine, amisulpiride, sertindole, 
ziprasidone, zotepine, paliperidone, asenapine and ilo-
peridone) have been used off-label for the treatment of ag-
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gression in conduct disorders.1,8-16)

Pappadopulos et al.9) developed in 2003 their Treatment 
Recommendations for the Use of Antipsychotics for 
Aggressive Youth (TRAAY), reporting evidence of the use 
of atypical antipsychotics for agression in youth, and rec-
ommended double-blind trials to examine the safety and 
efficacy of atypical antipsychotics compared to each oth-
er, among other strategies for further knowledge on this 
frequent clinical problem. 

A year later, Cheng-Shanon et al.10) reviewed the liter-
ature on second-generation antipsychotic medications in 
children and adolescents, identifying 176 reports includ-
ing 15 double-blind controlled trials, 58 open-label, 18 
retrospective chart reviews and 85 case series/reports. 
Forty-three percent of them reported on the use of risper-
idone, making a case for risperidone to be the gold 
standard. They found evidence suggesting that these anti-
psychotics are efficacious in the treatment of psychosis, 
bipolar disorders, pervasive developmental disorders and 
Tourette’s disorder, and are potentially useful in mental 
retardation, conduct disorder and severe attention deficit 
hyperactivity disorder (ADHD).10)

Clozapine reduces the clinical severity of antisocial 
personality disorder in adults. It reduces impulsive-behav-
ioral dyscontrol, anger, aggression and violence, specially 
at low doses.17) Clozapine is the gold standard in treat-
ment of resistant schizophrenia.18) and it has also been 
used for the management of aggression in schizophrenia, 
treatment-resistant bipolar disorder, intermittent ex-
plosive disorder, posttraumatic stress disorder, autistic 
spectrum disorders, borderline personality disorder, learn-
ing disabilities, and severe conduct disorder.12,15,19-25)

There is consistent evidence that clozapine is more ef-
fective and more rapidly controls aggression and psy-
chotic symptoms than other antipsychotics in schizo-
phrenia, personality disorders, affective disorders, sub-
stance abuse, mental retardation, childhood disinte-
grative disorder and autism20,23-27) and it does not cause 
serum prolactine increases nor dyskinesia due to its neu-
roreceptor binding profile.27-29) However, it is not fre-
quently considered for the treatment of aggressive behav-
ior in conduct disorder, due to concerns about its well 
known haematological toxicity even though hemato-
logical adverse events are not a frequent cause of therapy 
discontinuation.30)

Teixeira et al.15,16) in 2013 reported an open, natural-

istic observational study with a sample of 7 boys between 
10 and 14 years of age diagnosed with conduct disorder 
and treated with clozapine. To their knowledge, there was 
no previous reported use of clozapine in the treatment of 
conduct disorder. They showed no significant side effects 
or hematological changes. The improvement in patterns 
of aggression in six out of seven patients with severe con-
duct disorder reinforces previous studies that evaluated 
clozapine as a treatment for children and adolescents 
with aggressive behavior for schizophrenia, mental re-
tardation and autism.15,16,21,22) This suggests that clozapine 
may be useful for reducing aggression in general, not only 
limited to specific diagnostic groups.16) Clozapine in 
modest doses appear to have clinical benefits for adoles-
cents with bipolar disorder, intermittent explosive dis-
order and posttraumatic stress disorder with an off-la-
beled indication.19)

The incidence of clozapine-induced agranulocytosis 
does not exceed that of conventional antipsychotic drugs, 
for which no lifelong white blood cell counts are re-
quired.30) Although, continue vigilance is needed, just the 
way it is for chlorpromazine, quetiapine and amisulpride 
as potential neutropenia inductors. Three are the possible 
mechanisms of clozapine-induced neutropenia/ agranu-
locytosis: immune-mediated response, apoptosis of neu-
trophils and direct toxicity against the bone marrow stro-
mal cells (demonstrated only in vitro).31) This effect seems 
to be more due to a heritable, polygenic trait.32-34)

Risperidone is one of the most studied antipsychotics in 
the treatment of aggression in children and adolescents 
with disruptive behavior disorders.1,35-42) There is evi-
dence to support its clinical efficacy for the treatment of 
aggressive behaviour in youth with oppositional defiant 
disorder (ODD) and conduct disorder, with and without 
ADHD.1,4) Two retrospective studies of short-term low-dose 
long-acting risperidone use in treatment compliant youth 
cases with conduct disorder showed its effectiveness and 
safetyness.43,44)

There are limited studies available. In 2015, Pringsheim 
et al.4) published a meta-analysis where eleven placebo- 
controlled randomized clinical trials of antipsychotics for 
the treatment of aggression in youth with ADHD, ODD, 
and conduct disorder were found: four studied risper-
idone in youth with subaverage intelligence quotient (IQ), 
3 studied risperidone in youth with average IQ, 1 studied 
evaluated maintenance treatment with risperidone in-
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Fig. 1. Diagram of recruitment and retention of subjects along the trial.

cluding both youth with subaverage IQ and youth with 
average IQ, 1 studied quetiapine, 1 studied haloperidol 
and 1 studied thioridazine in youth with subaverage IQ. 
All studies of risperidone reported a significant benefit on 
disruptive and aggressive behaviour (eight). Three studies 
showed low-quality evidence of their effect on aggressive 
behaviour due to the use of nonspecific rating instruments 
to evaluate conduct problems.4)

The aim of this study was to compare the efficacy of 
clozapine versus risperidone, the gold standard for treat-
ment of aggression in children and adolescents with con-
duct disorder. It is of note that ethical considerations pre-
clude approval by local institutional review boards (IRB) 
of placebo use in a youth population study, due to the un-
necessary risk of behavioral exacerbation if they received 
no active treatment. However, as previously discussed, 
risperidone has a solid set of studies attesting its effective-
ness and safety for conduct disorder aggression and was 
therefore used as an active comparator.

METHODS

Subjects
Subjects with aggressive conduct were invited for screen-

ing during their clinical visit at the Hospital Regional de 
Alta Especialidad Materno-Infantil in Monterrey, Mexico. 
Sixty-five subjects between 6 and 16 years old, with cri-
teria for conduct disorder according to the Diagnostic and 
Statistical Manual of Mental Disorders 4th edition, text re-
vision (DSM-IV-TR)45) were assessed for eligibility. The 
study was previously reviewed and approved by the local 

IRB (Ethics and Research Committee of the Hospital 
Regional de Alta Especialidad Materno-Infantil; Registration 
no. 06/2014) and registered at the Central Training- 
Health Research and Quality of the State Institute of 
Health of Nuevo Leon, Mexico (File no. 19011401).

Inclusion criteria were an intellectual coefficient ＞70, 
normal laboratory blood tests, and a normal electro-
encephalogram. In order to participate, patients assented 
and parents/guardians consented to participate, and keep 
all follow-up visits. Patients with a diagnosis of a major 
neurological, psychotic or bipolar disorder, drug abuse 
and/or pregnancy were excluded. Any laboratory abnor-
malities such as a hemoglobin ≤10 g/dl; a leukocyte 
count ≤4,000 K/l; an absolute neutrophil value ≤1,500 
K/l; a platelet count ≤150,000 K/l; and a glycemia ＞120 
mg/dl were also a cause for exclusion. If during the study, 
the absolute neutrophil cell count decreased ＞50% of 
baseline, the subject was excluded and medication was 
stopped immediately. If the patient was using an anti-
psychotic, a two-week washout period was applied prior 
to randomization.

If ADHD was present at screening, subjects were then 
treated with methylphenidate, and if conduct disorder 
symptoms remitted after 2 weeks of treatment subjects 
were excluded. It was considered that symptoms were 
due to impulsivity more than dissocial issues (Fig. 1). 
Subjects with ADHD treated with stimulants were al-
lowed to participate if they were treated for 2 weeks prior 
to randomization and disruptive behavior persisted 
(Table 1). All of the participants who received methyl-
phenidate were males.
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Table 1. Doses of metilphenidate allowed at randomization and 
during the trial in ADHD patients previously treated

Variable Dose (mg/day)* Dose (mg/day)†

At randomization (n=12) 39.6±18.9 0.96±0.24
Risperidone (n=6) 40.5±22.6 0.94±0.16
Clozapine (n=6) 38.7±16.7 0.98±0.32

Values are presented as mean±standard deviation.
ADHD, the attention deficit hyperactivity disorder.
The p values for intergroups are *0.81 and †1.00.

Table 2. Comorbidity diagnosis at randomization

Diagnosis 
All 

(n=24)
Risperidone 

(n=12)
Clozapine 

(n=12)

Comorbid diagnosis 24 (100) 12 (100) 12 (100)
Attention deficit 

hyperactivity disorder 
22 (91.7) 12 (100) 10 (83.3)

Oppositional defiant 
disorder 

23 (95.8) 12 (100) 11 (91.7)

Dysthimia/depression 3 (12.5) 2 (16.7) 1 (8.3)
Specific phobia 4 (16.7) 4 (33.3) 0 (0)
Other 8 (33.0) 3 (25.0) 5 (41.7)

Values are presented as number (%).

Clinical Assessments
Subjects who met inclusion criteria and agreed to be 

screened had a physical and neurological examination. 
Reynolds Intellectual Assessment Scale, blood tests and 
an electroencephalogram were also performed. Clinical 
assessments included three of the mostly used scales in 
clinical trials: the Modified Overt Aggression Scale 
(MOAS)46-48), the Child Behavior Checklist parents version 
4-16 (CBCL 4-16)49) and the Children’s Global 
Assessment Scale (CGAS)50) at baseline, and after 4, 8, 12 
and 16 weeks of treatment. Blood tests were done at 2, 4, 
8, and 16 weeks of treatment. Barnes Akathisia Rating 
Scale (BARS)51) and the Simpson-Angus Scale (SAS)52), vi-
tal signs, weight, and height were recorded at all the visits.

MOAS was the primary outcome measure used to de-
termine the effect of clozapine. Secondary outcomes 
were CBCL externalization factor (CBCL-E), CBCL in-
ternalization factor (CBCL-I); Aggression, Hyperactivity 
and Delinquency subscales of CBCL; CGAS, BARS, and 
SAS.

Randomization and Treatment
In this 16 week-double blind clinical trial, subjects 

were scheduled for 8 visits: baseline, on weeks 1, 2, 4, 6, 
8, 12, and 16. Sixty-five subjects were evaluated. Twenty- 
four met inclusion criteria and were randomized to re-
ceive either 0.3 mg/kg of clozapine or 0.025 mg/kg of ris-
peridone on the first visit. Twelve subjects received cloza-
pine and twelve received risperidone (Fig. 1). Doses were 
increased to 0.6 mg/kg for clozapine and 0.05 mg/kg of 
risperidone during visit 2 (week 1) and were maintained 
until completion of the trial. Route of administration was 
by mouth. It is worth mentioning the reasoning behind 
this dosing schedule: it was based on a report on equiv-
alencies of clinical dosages of risperidone, clozapine and 
chlorpromazine in adults.53) Then we determined dosages 

by applying the recommendation of maximal dosage of 
chlorpromazine in youth54) to the previously mentioned 
clinical equivalence in adults, noting that no toxicity ef-
fects were reported in the literature for those levels, and 
that they made clinical sense. 

Statistical Analysis
The MOAS has been used in research to document 

changes in aggressive behavior, and allows to measure 
the efficacy of various interventions, defining ‘responders’ 
as subjects who have a 50% decrease in aggressive be-
havior.48)

The effect of risperidone on the Aggression Subscale of 
CBCL has been reported as −24.2 with a standard devia-
tion of 5.7.13) Assuming there would be a difference of 6 
points between the groups (one treated with risperidone 
and the other with clozapine) with an alpha of 0.05 and a 
beta of 0.2, at least 18 subjects needed to be randomized.

To verify randomization in balanced groups, basal dis-
tribution of demographic variables and scores of all the 
scales and subscales was compared to the variable 
medication. A Wilcoxon test was used to evaluate intra-
group differences (final minus basal mean scores) to eval-
uate two-factor variances (time and medication) in 5 re-
peated scores along 16 weeks. Analysis was by inten-
tion-to-treat.

The Mann-Whitney U test was used to evaluate whether 
clozapine efficacy was equal or better than risperidone in 
the treatment of aggression in conduct disorder. Type I er-
ror was controlled at 5%. Confidence interval was 95%. 
The p value was used to determine differences between 
and within the groups. A p≤0.05 was considered statisti-
cally significant. JMP 12 statistical software (SAS Institute, 
Cary, NC, USA) was used to analyze data.
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Table 3. Baseline characteristics of all children and adolescents randomized to treatment

Characteristic All (n=24) Risperidone (n=12) Clozapine (n=12) Intergroup p value

Sex 0.09
Male 22 (91.7) 10 (83.3) 12 (100)
Female 2 (8.3) 2 (16.7) 0 (0)

Age at evaluation (yr) 10.6±2.6 10.3±2.6 10.9±2.6 0.54
Male 10.5±2.6 10.0±2.7 10.9±2.6
Female 11.5±2.1 11.5±2.1 –

Weight (kg) 46±20.3 45±20.7 47±20.8 0.80
Height (cm) 150±0.17 149±0.17 150±0.18 0.88
Education (yr) 4.9±2.5 4.5±2.2 5.3±2.9 0.44
Total intelectual coefficient 91±10.6 94±9.4 89±11.7 0.32
MOAS 31.4±16.5 35.4±17.1 27.4±15.5 0.24
CBCL-E 64.0±10.5 64.4±8.3 63.6±12.8 0.94
Agression 32.0±5.8 33.2±4 30.9±7.0 0.33
Hiperactivity 12.9±3.9 13.7±3.4 12.2±4.4 0.45
Delinquency 12.0±5.6 10.7±6.4 13.5±4.5 0.18
CBCL-I 47.3±16.1 52.0±19 42.4±11.5 0.27
CGAS 39.4±7.1 38.7±8.6 40.2±5.5 0.62
Hemoglobin (g/dl) 13.9±0.8 13.7±0.9 14.1±0.7 0.22
Leucocytes (K/l) 7,465±1,404 6,607±1,302 8,323±906 ＜0.001
Neutrophiles (K/l) 3,664±984 3,301±1,019 4,028±836 0.07
Platelets (×1,000 K/l) 271±50 275±46 267±55 0.69
Glycemia (mg/dl) 94.6±5.9 94.9±6.2 94.3±5.8 0.81
Creatinine (mg/dl) 0.49±0.2 0.45±0.1 0.53±0.3 0.29
Urea nitrogen (mg/dl) 9.9±3.0 9.6±2.8 10.2±3.3 0.64
Urea (mg/dl) 21.2±6.4 20.4±5.9 22.0±7.1 0.56

Values are presented as number (%) or mean±standard deviation. 
MOAS, Modified Overt Aggression Scale; CBCL-E, Child Behavior Checklist externalization factors; CBCL-I, Child Behavior Checklist inter-
nalization factors; CGAS, Children’s Global Assessment Scale.

RESULTS

Sixty-five aggressive children and adolescents with 
conduct disorder were screened. Twenty-four were ran-
domized to receive either clozapine or risperidone (Fig. 
1). All had some form of comorbidity; the most common 
were ADHD (92%) and ODD (96%) (Table 2).

Subjects were predominantly male (92%). Mean age of 
the 24 subjects was 10.6±2.6 years; weight was 46±20.3 
kg, height 150±0.17 cm; education duration was 4.9±2.5 
years; intellectual coefficient was 91±10.6. Demographic 
and baseline variables were compared between groups. 
Only white cell count had statistical significance where 
the risperidone group presented a lower count than the 
clozapine group (6,607±1,302 vs. 8,323±906; p＜0.001) 
(Table 3).

During the 16-week trial, three subjects from the risper-
idone group abandoned the study (two after week 1 and 
one after week 4); 2 subjects from the clozapine group 
abandoned the study (one after week 1 and one after week 

12) (Fig. 1). Two more subjects were excluded due to a 
low neutrophil count at week 4 (59% less and 81% less 
from baseline).

As a primary outcome, the MOAS score decreased 
more than 50% in both groups: risperidone=−52%; clo-
zapine=−58% which was statistically significant (p= 
0.011 and 0.003, respectively). The difference in MOAS 
was higher in the risperidone group without statistical sig-
nificance (18.3±22.3 vs. 16±11.6; p=0.582) (Table 4). All 
subjects showed CBCL-E scores between 40 and 81.

Intergroup analysis showed significant differences in 
CBCL-E where the clozapine group difference was higher 
(30.3±9.6 vs.17.7±13.7; p=0.039) (Table 4).

As secondary outcomes, the Delinquency subscale and 
CGAS scores were also statistically different for the cloza-
pine group (7.8±3.6 vs. 3.7±3.1, p=0.01 and −28.8±18.5 
vs. −9.7±18.9, p=0.021, respectively). 

CBCL-I, Aggression and Hyperactivity subscales differ-
ences were higher in clozapine group without meaningful 
difference from risperidone group (25.8±10.5 vs. 15±20, 
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Table 5. Incidence of adverse events observed in patients over the 
course of treatment.

Variable
Risperidone 

(n=12)
Clozapine 

(n=12)
Total 

(n=24)

Somnolence 7 (58.3) 8 (66.7) 15 (62.5)
Sedation/hypersomnia 0 4 (33.3) 4 (16.7)
Irritability 8 (66.7) 6 (50.0) 14 (58.3)
Hyposomnia 3 (25.0) 1 (8.3) 4 (16.7)
Hyperexia 4 (33.0) 6 (50.0) 10 (41.7)
Hyporexia 1 (8.3) 0 (0) 1 (4.2)
Sialorrhea 1 (8.3) 0 (0) 1 (4.2)
Abdominal pain 3 (25.0) 0 (0) 3 (12.5)
Constipation 1 (8.3) 0 (0) 1 (4.2)
Headache 2 (16.7) 3 (25.0) 5 (20.8)
Nausea 1 (8.3) 2 (16.7) 3 (12.5)
Anxiety 3 (25.0) 1 (8.3) 4 (16.7)
Dizziness 2 (16.7) 1 (8.3) 3 (12.5)
Stiff neck 1 (8.3) 1 (8.3) 2 (8.3)
Nocturnal urine voiding 2 (16.7) 1 (8.3) 3 (12.5)
Fainting 1 (8.3) 1 (8.3) 2 (8.3)

Values are presented as number (%).

Table 6. Vital signs intergroup comparisson

Sign
All 

(n=24) 
Risperidone 

(n=12) 
Clozapine 

(n=12) 
p value

Respiratory rate 22±3 21±3 22±2 0.13
Cardiac rate 83±10 86±9 80±10 0.10
Systolic (mmHg) 104±14 105±11 103±17 0.26
Diastolic (mmHg) 64±8 66±7 61±8 0.13

Values are presented as mean±standard deviation.

p=0.248; 14.2±5.1 vs. 8.6±9.8, p=0.174; and 5±4.8 vs. 
3.9±3.3, p=0.58) (Table 4).

Baseline leucocyte cell counts presented a significant 
difference between groups with clozapine showing a 
higher count (8,323±906 vs. 6,607±1,302 K/l, p＜ 

0.001) (Table 3). Baseline neutrophil cell counts in the 
clozapine group were also higher than the risperidone 
group but with no significant difference (4,028±836 vs. 
3,301±1,019 K/l, p=0.07) (Table 3). 

Between group comparison presented a significant dif-
ference in the leucocyte cell count with the risperidone 
group showing a smaller mean value than the clozapine 
group (97.5±967 K/l vs. 1,332±1,454 K/l, p=0.033) 
without clinical significance. The difference in the neu-
trophil cell count was not significant (1,012±1,171 vs. −55± 
1,304, p=0.065) (Table 4).

Between group analysis was not statistically meaningful 
for hemoglobin (p=0.124), platelets counts (p=0.908), 
weight (p=0.298), height (p=0.156) and metabolic serum 
profile (glycemia, p=0.643; creatinine, p=0.06; urea ni-
trogen, p=0.77; and urea, p=0.840) (Table 4). 

There were no signs of metabolic syndrome throughout 
the study. There were neither symptoms nor signs of ad-
verse effects related to akathisia in either of the groups. 
BARS and SAS were zero in both groups (p=1.0) (Table 4).

Somnolence, irritability, and increased appetite were 
the most incidental adverse events in both groups (Table 5).

Vital signs throughout the entire study were not mean-
ingfully different between the groups: respiratory rate, 
p=0.13; cardiac rate, p=0.10; arterial systolic pressure, 
p=0.26; and arterial diastolic pressure, p=0.13 (Table 6).

Within group outcomes were statistically meaningful in 
both groups for MOAS, CBCL-E, Aggression, Hyperactivity 
and Delinquency subscales and CBCL-I (risperidone 
group: 18.3±22.3, p=0.011; 17.7±13.7, p=0.005; 8.6± 
9.8, p=0.022; 3.9±3.3, p=0.005; 3.7±3.1, p=0.005; and 
15±20, p=0.028/ clozapine group: 16±11.6, p=0.003; 
30.3±9.6, p=0.002; 14.2±5.1, p=0.002; 5±4.8, p= 
0.006; 7.8±3.6, p=0.002; and 25.8±10.5, p=0.002) 
(Table 4).

The CGAS score was significant for the clozapine group 
only (−28.8±18.5, p=0.003 vs. −9.7±18.9, p=0.126) 
(Table 4).

The within group differences of white cell counts was 
higher in the clozapine group with statistical significance 
and without clinical significance (1,332±1,454 K/l, p= 
0.012 vs. 97.5±967, p=0.814 for leukocytes; 1,012± 
1,171, p=0.019 vs. −55±1,304, p=0.814 for neutro-
phils) (Table 4).

The within group analysis at the end of the study was 
not statistically meaningful for hemoglobin (risperidone 
group: 0.2±0.5 g/dl, p=0.721; clozapine group: 0.3±0.6 
g/dl, p=0.06), platelets (risperidone group: 3.67×103± 
46.3×103 K/l, p=0.66; clozapine group: 5.5×103±37.2× 
103 K/l, p=0.53) and biochemical profile (glycemia 
[risperidone group: 0.17±6.7 mg/dl, p=0.637; clozapine 
group: 1.7±5.2 mg/dl, p=0.306], creatinine [risperidone 
group: 0.09±0.25 mg/dl, p=0.157; clozapine group: −0.1± 
0.5 mg/dl, p=0.345], urea nitrogen [risperidone group: 
1.2±3.9 mg/dl, p=0.442; clozapine group: 0.8±1.6 
mg/dl, p=0.103], and urea [risperidone group: 2.9±7.9 
mg/dl, p=0.308; clozapine group: 1.6±3.4 mg/dl, p= 
0.092]) as shown on Table 4. 

Weight and height were significantly different in the in-
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tragroup analysis at the end of the study (4.1±3.2 kg, 
p=0.003 and 1.7±2 cm, p=0.02 for the risperidone 
group; 2.8±2.4 kg, p=0.004 and 3.4±3.3 cm, p=0.007 
for the clozapine group) (Table 4).

DISCUSSION

Clozapine use in treating aggression in conduct dis-
order has not been suitably studied. There is no evidence 
in the literature that showed any double-blind clinical tri-
als in children and adolescents.

Our results showed both antipsychotics to be similarly 
effective in reducing MOAS scores in subjects with con-
duct disorder. Subjects’ aggressive scores decreased more 
than a 50%; therefore, they were considered responders. 
The secondary endpoints, CBCL and CGAS showed de-
creased scores also with clinical significance.1,15,16,24,35,36,38,41)

As a part of the secondary analysis, CBCL subscales 
scores were compared between treatment groups, and 
clozapine was more effective than risperidone in conduct 
externalization factors (particularly Delinquency) and in 
global functioning (CGAS). If this result is related to their 
differing mechanisms of action, it remains to be de-
termined in further studies.24)

Doses used in this study were good enough to improve 
symptoms without adverse effects in this first 16-week 
treatment (0.6 mg/kg for clozapine; 0.05 mg/kg for risper-
idone).

There was no akathisia or signs of metabolic syndrome.
As expected, the most frequently observed adverse 

events were somnolence, irritability and increased 
appetite.1) Two subjects (one treated with clozapine and 
the other with risperidone) withdrew due to somnolence; 
two more treated with risperidone did not continue with 
the trial because of their mothers’ health/labor problems; 
one more treated with clozapine did not show up after 
week 4. Therefore, the dropout rate in this study was 29% 
(21% desertions; 8% due to neutropenia). This result may 
highlight the difficulty of maintaining continuous treat-
ment in this type of pathology. Neutropenia may be re-
lated to pharmacogenomic aspects that were not ex-
plored. Immune-mediated response against neutrophils, 
enhanced apoptosis of neutrophils and direct toxicity 
against bone marrow stromal cells are possible mecha-
nisms of clozapine-induced neutropenia/agranulocytosis, 
occuring more than a half of the time within the first 18 

weeks of treatment.31,32) Reduction in viability of lympho-
blast cell lines induced by clozapine is a heritable, poly-
genic trait.33) Risk for clozapine-induced agranulocy-
tosis/granulocytopenia can be predicted through pharma-
cogenomic and microsomal incubations studies.35,55) 
Demographic risk factors reported for healthy children 
and adolescents are males, younger age and African 
American ethnicity.56)

Intergroup difference showed statistical significance in 
leukocyte count (p=0.033). This effect may be due to dif-
ferent baseline cell counts of clozapine and risperidone 
with statistical significance between groups (p≤0.001, 
Table 3), so we can say that between group differences are 
not of clinical significance. Weight arousal into both 
groups was significant due to greater appetite as an ad-
verse event with no nutritional control. Weight and height 
differences were not different between groups as ex-
pected.57)

Clozapine showed greater efficacy than risperidone in 
short-term treatment improving global conduct external-
ization factors, the Delinquency subscale and global 
functioning in conduct disorder. The Aggression and 
Hyperactivity subscales improvement was greater in the 
clozapine group and the improvement in the MOAS score 
was greater in the risperidone group. Neither one was stat-
istically significant. It is our suggestion that stronger effi-
cacy of clozapine should be investigated in a larger sam-
ple, with pre-study pharmacogenomic studies so the risk 
of leukopenia can be identified.

The limitations of this study are as follows; dynamic 
systems of family and social environment were not eval-
uated as a probable influence on score rates. Even when 
initial statistical analysis showed a number of at least 18 
subjects to be randomized, twenty-four seemed to be a 
small sample size to consolidate conclusions.
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