
Introduction

Autistic disorder (AD) is a neuropsychiatric syn-
drome characterized by impairment in social inter-
action, delays and deviancies in communication, and
restricted and repetitive patterns of interests and
behaviors. It is classified among the pervasive devel-
opmental disorders (PDD) in the Diagnostic and
Statistical Manual of Mental Disorders, fourth edition
(DSM-IV) [3]. In addition to core symptoms, autistic
children and adolescents have serious behavioral

disturbances, such as: self-injury, hyperactivity, irri-
tability, labile mood, severe tantrums, aggression and
stereotypical behavior, which can profoundly impair
their functioning [37].

Medication, though not curative, is used clinically
to decrease these disruptive symptoms [7, 9]. The
most studied medication for use in children and
adolescents with AD is typical neuroleptic, haloperi-
dol. The efficacy of haloperidol and its superiority
over placebo was established in this population,
especially for the reduction of the behavioral symp-
toms [4, 5, 13, 31]. The extrapyramidal system (EPS)
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j Abstract Background The aim
of the study was to investigate
safety, efficacy and tolerability of
risperidone in comparison with
haloperidol in the long-term
treatment of autistic disorder.
Methods This was an open-label
continuation study of the ran-
domized, double-blind, controlled
trial of risperidone and haloperi-
dol study for 12 week in autistic
children and adolescents. A total
of 28 subjects between 8 and 18
ages with autistic disorder were
enrolled to the open label phase of
the study. Behavioral rating scales
(Clinical Global Impression Scale
[CGI-I], Ritvo-Freeman Real Life
Rating Scale [RF-RLRS]), Aberrant
Behavior Checklist [ABC], Turgay
DSM-IV Pervasive Developmental
Disorder Rating Scale [TPDDRS])
and safety assessment scales
(Extrapyramidal Symptoms Rating
Scale [ESRS], UKU-Side Effect

Rating Scale) were performed at
12, 16, 20 and 24 weeks, following
the 12 week double-blind phase.
Risperidone and haloperidol
treatments were applied with a
once daily dosage regimen as
0.01–0.08 mg/kg/day. Results
Risperidone led to a significant
greater reduction on CGI scale.
There was significant improve-
ment on RF-RLRS sensory motor
and language subscale and ABC
scores in risperidone group.
Weight gain was observed more
frequently in the haloperidol
group at week 24. Conclusions
These results demonstrate that
risperidone is more efficacious
and well tolerated than haloperi-
dol in the long-term maintenance
treatment of autistic disorder.
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side effects, including acute dystonias and tardive
dyskinesia, limit its use in pediatric patients [4, 8, 20].
Therefore, atypical antipsychotics are preferred in the
treatment of psychiatric disorders of children and
adolescents. Because, they are less likely to cause
similar side effects [15].

Risperidone, an atypical antipsychotic, is especially
effective on 5HT2A and D2 receptors. At least six
open label studies [10, 17, 23, 25, 27, 30] have shown
that risperidone is an effective and well tolerated
treatment for children and adolescent with AD or
pervasive developmental disorder (PDD). It was re-
ported that double-blind placebo controlled studies of
risperidone in autistic children are the most appro-
priate method for testing the safety and efficacy [33].
Results from double-blind placebo controlled studies
[26, 29, 34] suggest that risperidone can be used as a
safe and effective agent to improve behavioral
symptoms in children and adolescents with AD or
PDD. There are no published clinical trials comparing
risperidone with haloperidol in autistic children and
adolescents.

The aim of our study was to evaluate the safety and
efficacy of risperidone in the long-term treatment by
comparing to haloperidol in autistic children and
adolescents. Haloperidol was used as a control treat-
ment, as it has been shown to be effective in treating
children with AD.

Methods

j Subjects

The subjects included in the double-blind study were
children and adolescents with a primary diagnosis of
AD according to the DSM-IV criteria [3]. The blinded
study started with 32 patients at the baseline. Two
patients did not continue follow-up visits, and two
other patients withdrew their consents before ran-
domization. Of the 32 patients (26 boys and 6 girls),
28 (22 boys and 6 girls) continued the open label
phase after completing the double-blind phase. The
ages of the subjects ranged from 8 to18.

Diagnoses were made by the consensus between
two child psychiatrists. To be included in the study,
each child had to (a) satisfy the DSM-IV criteria for
autistic disorder, (b) be 8–18 years or (c) have his or
her parents’ informed consent, and (d) agree to be
followed-up. Children were excluded from the study if
they (a) also had epilepsy, (b) had a concomitant
neuropsychiatric illness (such as attention deficit and
hyperactivity disorder, Tourette syndrome, etc.), (c)
demonstrated a psychotic disorder or symptoms, or
(d) had other pervasive developmental disorders.

j Design

This study was planned as the second phase of a
twelve-week prospective, randomized, double-blind
controlled study performed to compare the efficacy
and safety of risperidone and haloperidol in children
and adolescents diagnosed with AD according to
DSM-IV criteria. After the 12-week double-blind and
controlled phase, the second 12-week open-label and
maintenance phase was conducted and the study was
completed at the end of the 24th week. After double-
blind phase, patients were administered same medi-
cation and recruited to the open label maintenance
phase. The long-term the efficacy and safety of the
drugs were evaluated at 12, 16, 20 and 24 weeks’
visits.

The physical and neurological examinations and
the vital signs (weight, height, pulse, systolic and
diastolic blood pressure) of the patients were carried
out at week 12. They were repeated at weeks 16, 20
and 24. Complete blood cell count, serum aspartate-
amino transferase (AST) and alanine-amino trans-
ferase (ALT), serum prolactin, electroencephalogram
(EEG), and electrocardiogram (EKG) examinations
were also evaluated at 12th week. They were repeated
at week 24.

This study was conducted in accordance with the
ethical principles in the Declaration of Helsinki and
the Good Clinical Practice guidelines established at
the International Conference on Harmonization. We
received approval of the study’s protocol and addenda
from the Independent Ethics Committee or Institu-
tional Review Board. The young patients themselves
were unable to give consent because of their disabil-
ities. Instead, we obtained informed consent from
their parents.

j Medication

In the 1st phase (double-blind study) thirty patients
were randomized to receive either haloperidol or
risperidone. Following the randomization, risperi-
done or haloperidol was started at 0.01 mg/kg/day.
Daily dose was doubled every 4 days. If tolerated,
it was increased to a maximum dosage of 0.08 mg/kg/
day at the end of the first 2 weeks. At week 12, the
dosage for both treatment permitted by study proto-
col was 0.08 mg/kg/day. However, the maximum dose
was not reached in all patients in either risperidone or
haloperidol group due to their adverse effects. In the
open-label phase, the patients were administered the
same titration of the same medication. The patients
also continued to use antianalgesics, antipyretics,
decongestants and antibiotics administered by other
doctors throughout the study. Anticholinergic agents
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were prescribed to those who exhibited extrapyrami-
dal symptoms but not as prophylactic drugs.

j Measurements

Behavioral rating scales

Clinical Global Impression Scales-Improvement (CGI-
I) [19], Ritvo-Freeman Real Life Rating Scale (RF-
RLRS) [16], Aberrant Behavior Checklist (ABC) [1, 2]
and Turgay DSM-IV Pervasive Developmental Disor-
der Rating Scale (TPDDRS) [36] were used for
assessing the efficacy of the drugs at week 12 of the
double-blind study. Efficacy measurements were re-
peated at weeks 16, 20 and 24.

Clinical global impression scales-improvement
(CGI-I): CGI-I, a single item scale, rates behavior from
1 (‘‘very much improved’’) to 7 (‘‘very much wors-
ened’’). This instrument has been extensively used in
psychopharmacologic studies of PDD or AD in chil-
dren and adolescents [14, 25, 30].

Ritvo-freeman real life rating scale (RF-RLRS): This
scale was developed to evaluate the effects of the
treatments on symptomatic behaviors in patients with
AD [16]. This scale has been used to measure the
change in behavioral symptoms of children and
adolescent with AD [28, 32].

RF-RLRS included subscales for assessing sensory-
motor behaviors (e.g., rocking, hand flapping, pacing)
(subscale-I), social relatedness (e.g., appropriate re-
sponse to interaction and to events in the environment,
initiation of appropriate physical interactions) (sub-
scale-II), affectual reactions (e.g., abrupt changes in
affect, crying, temper outbursts) (subscale-III), sensory
responses (e.g., being agitated by noises, rubbing sur-
faces, sniffing self or objects) (subscale-IV), and lan-
guage (e.g., communicative use of language, initiation
of appropriate verbal communication) (subscale-V).
The all subscales were scored on a four-point scale: 0
indicated ‘‘never’’, 1 signified ‘‘infrequently’’, 2 indi-
cated ‘‘frequently’’ and 3 represented ‘‘almost always’’.
A mean score for each subscale was determined by
adding the individual ratings (0–3) for each behavior in
the scale and dividing by the number of behaviors on
that scale. The score on the RF-RLRS increases as the
number and frequency of the severity of the AD
symptoms. A mathematical sign correction to subtract
normal behavior was made on subscales II, IV and V;
this could result in negative values some subscales. For
each subscale, absolute changes from baseline at each
week were calculated by subtracting the baseline value
from the value observed in a given week. The scale was
administered at baseline (at week 0) and at the end of
weeks 12, 16, 20 and finally 24 during the continuation
phase of the study.

Aberrant behavior checklist (ABC): ABC is a rating
scale for the assessment of treatment effect [1, 2]. It
has been widely used in drug treatment studies in
children and adolescent with autism [6, 26, 34]. ABC
included subscales for assessing irritability, social
withdrawal, stereotypic behavior, hyperactivity and
inappropriate speech (total 58 items). ABC scale
scores are calculated by adding all the responses
(scored 0–3) to each question. Percent changes from
baseline at each week were calculated by dividing the
absolute change from baseline in a given week to the
observed value at baseline.

Turgay DSM-IV pervasive developmental disorder
rating scale (TPDDRS): This scale was based on
DSM-IV criteria for PDD and all of the DSM-IV
symptoms for PDD were asked to autistic children’s
mother or father [36]. The all items were scored on
a four-point scale: 0 indicated ‘‘never’’, 1 signified
‘‘infrequently’’, 2 indicated ‘‘frequently’’ and 3 rep-
resented ‘‘almost always’’. TPDDRS scores are cal-
culated by adding all the responses (scored 0–3) to
each question. Absolute changes from baseline at
each week were calculated by subtracting the
baseline value from the value observed in a given
week.

Safety assessment measures

Extrapyramidal Symptoms Rating Scale (ESRS) [11],
and UKU Side-Effect Rating Scale [22], were applied
for assessing safety of the drugs at each visit.

Extrapyramidal symptoms rating scale (ESRS): The
ESRS consisted of a questionnaire on parkinsonian
symptoms, a physician’s examination of parkinson-
ism, distonia, and dyskinetic movements [11, 12].
From the individual items of the ESRS, total scores
were performed for the questionnaire on parkinso-
nian and dystonic symptoms, the physician’s evalua-
tion of parkinsonism (acute distonia was included),
and for dyskinetic movements. In addition, a factor
score for hypokinesia was formed from the summed
scores for expressive automatic movements, brady-
kinesia, rigidity, gait, and sialorrhea [12]. This ques-
tionnaire has been used for the presence and severity
of the EPS side effects in psychopharmacologic
studies in children with PDD or AD [34] and in adults
with schizophrenia [12].

UKU side-effect rating scale: The UKU Side Effect
Rating Scale was applied to evaluate the safety of the
both drugs. This instrument comprised a total of 48
symptoms, arranged into four groups: psychic, neu-
rological, autonomic and other (mainly dermatologi-
cal and sexual) side effects. The severity of each side
effect was rated on a scale from 0 (none) to 3 (severe).
The scale was completed by mothers or fathers of the
children and adolescents. The UKU was an inclusive
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instrument with high reported reliability and validity
[21].

j Statistical analysis

The data were analyzed according to the intent-to-
treat principle. Continuous variables are presented by
means of summary statistics. This (unless otherwise
stated) refers to the number of patients (n), mean,
standard deviation (SD), minimum, median, and
maximum. Categorical data are presented using either
absolute and relative frequencies or contingency ta-
bles.

To look at efficacy, we set alpha at 0.05 and did a
two-tailed analysis. Baseline was defined as week 0
(before medication) and the end-point was defined as
week 24. The baseline and end-point (24th week)
values were compared using the Wilcoxon matched
pairs signed rank test in each study group (within
group). The comparison of the mean values between
the two groups was made by the Mann–Whitney-U test
(between groups). The distributions and description
for the outcome parameters were provided for each
visit. In the assessment of statistical significance,
p £ 0.05 was used.

Results

j Subjects

A total of 27 of 28 subjects completed the open-label
study. One subject continued on risperidone was ex-
cluded from our final analysis from 24th week eval-
uation because of lack of efficacy data. Three cases of
haloperidol group were administered anticholinergic
agents because of EPS symptoms. The age, gender and
weight characteristics of the subjects have been shown
on Table 1.

j Medication dosage

Medication dosage ranged from 1.0 to 6.0 mg/day
(mean = 2.7 ± 1.3 mg/day) in the haloperidol group
(n = 15), and 1.2–3.8 mg/day (mean = 2.5 ± 0.7 mg/
day) in the risperidone group (n = 13) in the open-
label continuation study.

j Measures

Efficacy

CGI: Degree of improvement was superior in the ris-
peridone group compared to the haloperidol group at
week 24 (p = 0.0186).

RF-RLRS: The change in RF-RLRS sensory-motor
subscale scores between the baseline and week 24 was
statistically significant in the risperidone group
(p = 0.018), but not in the haloperidol group
(p = 0.16; Table 2). The mean values of RF-RLRS
language subscale scores showed a significant increase
at week 24 from baseline in the haloperidol group
(p = 0.0074; Table 2). On the other hand, in the ris-
peridone group, there was a moderate decrease at the
same period, but this was not statistically significant
(p = 0.5616; Table 2). When both groups were com-
pared as regards RF-RLRS language subscale scores,
there was a statistically significant improvement in
the risperidone group (p = 0.014; Table 2), but not in
any of the other subscales (Fig. 1).

ABC: The change from baseline risperidone group
was significant at week 24 (p = 0.0029); but was not
significant in the haloperidol group (p = 0.53; Ta-
ble 2). The changes of ABC scores were not signifi-
cantly different between the two study groups at week
24 (p = 0.0746) (Fig. 2).

TPDDRS: The difference between the baseline and
week 24 scores was statistically significant both in the
risperidone and haloperidol group (p = 0.0012 and
p = 0.049 respectively, Table 2) (Fig. 2).

Table 1 Description of the sample

Risperidone (n = 13) Haloperidol (n = 15) p value

Age
Mean (SD) 10.2 (±2.8) 10.9 (±2.9) 0.253*
Range 7–15 7–17

Gender
Male 9 13 0.371**
Female 4 2

Weight (kg)
At week 0 (mean ± SD) Range 33.3 ± 9.1 (18–53.3) 42.1 ± 17.9 (18–87) 0.198**
At week 24(mean ± SD) Range 37.5 ± 8,9 (28–58) 48.4 ± 18,2 (26–93) 0.299**

*Mann–Whitney U non-parametric test; **v2 (2-sided)
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Safety

ESRS: There were no statistically significant difference
baseline and week 24 scores within groups or between
groups. Three cases of haloperidol group were
administered anticholinergic agents because of EPS
symptoms.

UKU-Side Effect Rating Scale: Among all the items
of the side effect screening scale only the �weight gain’
item was significantly different between the study
groups at week 24 (p = 0.0414). Weight gain was
observed more frequently in the haloperidol group.

Vital Signs and Laboratory Findings: Neither group
developed severe adverse events. When the serum
prolactin levels were compared at the end of the 24th
week and at the baseline, it was significantly high in
the haloperidol group at the end of the 24th week
(p = 0.0092); but not in the risperidone group
(p = 0.0712). The change from baseline for weight
values were statistically significant in both haloperidol
and risperidone group at 24 weeks (p = 0.0007 and
p = 0.0060, respectively). There was no statistically
difference between the two groups for serum prolactin
levels (p = 0.5480) and weight values (p = 0.2995) at
the end of the study.

Other Common Side Effects: Other reported side
effects were constipation (29%), enuresis nocturna
(20%), blunt affect (20%), difficulty sleeping (20%),
increased appetite (26.7%), and upper respiratory
tract infection (URTI) (53.35) in the haloperidol
group. The risperidone group developed constipation
(23.1%), enuresis nocturna (23.1%), and URTI
(53.8%).

Discussion

The outcomes of our prospective, open-label, side to
side comparison study support that risperidone is
more effective and safer than haloperidol in the long-
term maintenance treatment of autistic children and
adolescents because of lower incidence of side effects.
In this trial, risperidone was more efficacious than

haloperidol in reducing scores on the CGI-I and on
the subscale for language (subscale V) on the RF-
RLRS (Fig. 1). Additionally, risperidone was found
effective for improving scores on the subscale sensory
motor behaviors (subscale I) on the RF-RLRS (Fig. 1),
on the ABC and on the TPDDRS (Fig. 2). However,
haloperidol was effective for decreasing only on
TPDDRS, risperidone’s efficacy was trending towards
statistical significance compared with haloperidol
(p = 0.0594). In open-label [17, 23, 25, 27, 30] and
double-blind, controlled studies [26, 29, 34] have been
shown that risperidone was efficacious in the treat-
ment of children and adolescents with AD. There are
no other published treatment studies of risperidone in
comparison with haloperidol in children and adoles-
cents with AD. In our study, we found that risperi-
done was beneficial in treating for autistic children
and adolescent. Additionally, although, haloperidol
was the most studied and most commonly used agent
in the treatment of AD in the previous years, ris-
peridone was superior to it.

Our finding that risperidone was more effective
than haloperidol in the long-term treatment of AD for
CGI-improvement scores confirms results of prior
studies reporting the efficacy of risperidone in the
long-term treatment [23, 25, 38]. Achieving better
results in maintenance treatment suggests that ris-
peridone may be preferred to haloperidol, which was
a common classical psychotropic drug in the treat-
ment of AD.

RF-RLRS sensory-motor subscale evaluates ste-
reotypical movements and motor behaviors observed
in AD [16]. By using RF-RLRS sensory motor sub-
scale, we determined that, though risperidone
decreased stereotypical-motor behaviors in the long-
term, haloperidol did not make any difference
(Fig. 1). This finding corroborates the open-label
short-term studies [17, 27], the long-term studies [17,
38], and the double-blind, placebo controlled short/
long-term studies [28, 29, 34], all of which shown that
risperidone was effective in the improvement of
behavioral symptoms including stereotypical motor
activities of AD. In addition to this, our result

Table 2 Change from baseline (at week 0) in the efficacy measurements at study endpoint (at week 24)

Efficacy measure Risperidone Haloperidol pa values

Baseline Endpoint Baseline Endpoint

RF-RLRS (Sensory-motor) 0.90 ± 0.52 0.44 ± 0.42** 0.69 ± 0.47 0.57 ± 0.48 0.1828
RF-RLRS (Social) 0.62 ± 0.50 0.69 ± 0.42 0.50 ± 0.41 0.68 ± 0.59 0.6141
RF-RLRS (Affect) 1.09 ± 0.41 1.27 ± 0.37 1.05 ± 0.61 1.36 ± 0.68 0.6141
RF-RLRS (Sensory) 0.98 ± 0.46 0.82 ± 0.35** 0.86 ± 0.44 0.81 ± 0.59 0.7551
RF-RLRS (Language) 0.52 ± 0.37 0.44 ± 0.33 0.15 ± 0.44 0.32 ± 0.51* 0.0414
ABC (Total) 85.6 ± 27.3 52.0 ± 14.9* 67.1 ± 25.1 58.1 ± 32.2 0.0746
TPDDRS 91.5 ± 20.1 67.2 ± 17.0* 77.6 ± 23.1 66.2 ± 26.4** 0.0594

*p £ 0.01, **p £ 0.05 Wilcoxon test; aMann–Whitney U Test
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supports the publication suggesting that risperidone
remained efficacious in the long-term treatment [23,
25, 29, 38]. It’s a different and important point in
present study that haloperidol did not improve sen-
sory-motor behaviors of the autistic children and
adolescents in the long-term use. Our result is that a
decrease on sensory motor subscale (subscale I) in
risperidone group was similar to findings of the study
by the Autism Network of the Research Units on
Pediatric Psychopharmacology (RUPP-2005) [29].
They determined a reduction in sensory-motor sub-
scale on RF-RLRS comparing risperidone to placebo.
Additionally, they found that risperidone more effi-
cacious than placebo for improving scores in affectual
reactions (subscale III) and sensory responses (sub-
scale IV) on RF-RLRS, but they did not find a sta-
tistically significance in language (subscale V) and
social withdrawal (subscale II). Interestingly, we
found a significant improvement with risperidone on
language subscale when compared to haloperidol
(Fig. 1). Although in the risperidone group, mean
scores of RF-RLRS language subscale did not show
statistically significant improvement at the end of the
24th week, they tended to decrease compared with the
baseline scores as seen in Table 2. On the other hand,
in the haloperidol group unlike the risperidone
group, patients’ language functions significantly
deteriorate (p = 0.0074) (increase in the RF-RLRS
language subscale scores) at week 24 from baseline,
which suggests that risperidone is statistically more
beneficial than haloperidol (p = 0.0414) on language
functions. This result does not necessarily means that
‘‘risperidone improves language functions in AD’’.
However, it may suggest that risperidone has more
positive effects on language functions of autistic pa-
tients than haloperidol. This is an important issue for
selection of medication in the treatment of AD.

The other finding of the present study that ris-
peridone was efficacious not only on sensory-motor
activities but also on behavioral disturbances assessed
with ABC in the maintenance treatment support the
short-term studies [6, 26, 34] and long-term studies
[23, 25, 38] conducted on this topic. Nevertheless, in
mentioned studies in which other scales and ABC
were used to assess behavioral problems, certain tar-
get symptoms such as irritability and hyperactivity
were aimed, and the effects of risperidone were
studied on these symptoms. Therefore, what behav-
ioral problems of autistic children would benefit from
risperidone were also clarified by these studies.
However, our results suggest that risperidone gener-
ally decreases behavioral symptoms in ABC without
definite target symptoms. This could be considered as
a limitation since there is no any definite target
symptom; it is difficult to specify where risperidone
could be utilized.

Today AD is diagnosed by DSM-IV criteria. Al-
though both drugs decrease TPDDRS scores, which
determine the severity of AD by DSM-IV diagnosis
criteria of AD [34], it was determined that risperidone
was superior to haloperidol nearly significantly
(p = 0.0594). This may suggest that risperidone is
generally more effective than haloperidol in the
improvement of symptoms of autism, but it is difficult
to define the specific symptoms in which risperidone
is efficacious.

Our findings on side effects of the long-term uses
of risperidone and haloperidol in children and ado-
lescents show that risperidone has fewer side effects
than haloperidol, and thus more tolerable in this age
group. The most marked result regarding side effects
observed in both groups is the weight gain. Weight
gain during risperidone administration is a result,
which has been confirmed in several studies [23, 24,
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34, 38]. There is also some publication reporting that
haloperidol and other classical antipsychotics may
cause weight gain [18, 35]. It’s interesting in this study
that �weight gain’ item on the UKU Side Effect Rating
Scale, which completed by mothers or father of the
children, was observed more frequently in the halo-
peridol group. However, this data does not seem to be
an objective data because of the change of the mean
values from baseline for weight is not statistically
significant between the two groups at the end of the
study (p = 0.2995). Martin et al. studied weight
changes for six months among risperidone treated
youths with autism. They found that, risperidone
causes weight gain in excess of developmentally ex-
pected norms that follows a curvilinear trajectory and
decelerates over time [24]—However both risperi-
done and haloperidole did not cause weight gain in
excess of developmentally expected norms in our
study (Figs. 3 and 4)—Martin et al. reported that,
rapid weight gain was occurred in the risperidone
group during first 2 months of the study, similarly we

observed rapid weight gain in both two treatment
groups at the beginning of the study (Figs. 3, 4).
Weight gain stopped after 12th week of risperidone
treatment despite in haloperidole group weight gain
continued to increase until 24th week.

Another finding on side effects of this study was
that prolactin level was significantly increased in the
haloperidol group at the end of the study; but not in
risperidone group. However, there was not a signifi-
cant difference between the two groups. In both group,
there was no clinical manifestation of hyperprolacti-
nemia. This finding is similar to the changes of the
serum prolactin levels determined in the study carried
out by Gagliano et al. in order to evaluate the efficacy
and adverse effects of risperidone in 24 autistic chil-

Fig. 3 Absolute and expected weight gain in Risperidone group during
24 week
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dren [17]. In their open-label study, serum prolactin
levels increased with risperidone treatment, at the end
of the 12th week but measurements obtained at the
end of the 24th week showed a decline in serum pro-
lactin levels of some patients. In our controlled study,
we saw increased prolactin levels only in haloperidol
group at week 24. No severe EPS side effects were
observed either in the risperidone group or in the
haloperidol group. Minimal side effects associated
with EPS were observed in the haloperidol group;
however, this was considered statistically insignificant.

Conclusions

The consequences of this study suggest that in the
long-term treatment of AD, risperidone is more

effective and safer than haloperidol in the long-term
maintenance treatment. However, in the assessment
of efficacy and safety of risperidone in autistic chil-
dren and adolescents, a great number of long-term
studies should be performed on a large case series
including placebo controls.

Limitations: The limitation of our study was that
there was no statistical analysis in terms of the level
of intelligence. Behavioral symptoms of mentally
retarded children may be different and the
response to psychopharmacological treatment may
be different. This limitation could affect the findings.

Clinical Implication: This study reveals that, in the
long-term maintenance treatment of AD, risperidone
is more effective and well tolerated than haloperidol,
the most frequent studied and effective psychophar-
macological agent of previous years.

References

1. Aman MG, Singh NN, Stewart AW,
Field CJ (1985) The aberrant behavior
checklist: a behavior rating scale for the
assessment of treatment effects. Am J
Ment Defic 89:485–489

2. Aman MG, Singh NN (1985) Psycho-
metric characteristics of the aberrant
behavior checklist. Am J Ment Defic
89:492–502

3. American Psychiatric Association
(1994) Diagnostic and statistical man-
ual of mental disorders, 4th edition
(DSM-IV). American Psychiatric Asso-
ciation, Washington DC

4. Anderson LT, Campbell M, Grega DM,
Perry R, Small AM, Green WH (1984)
Haloperidol in the treatment of infan-
tile autism: effects on learning and
behavioral symptoms. Am J Psychiatry
141:1195–1202

5. Anderson L, Campbell M Adams P,
Small AM, Perry R, Shell J (1989) The
effects of haloperidol on discrimination
learning and behavioral symptoms in
autistic children. J Autism Dev Disord
19:227–239

6. Arnold LE, Vitiello B, McDougle C,
Scahill L, Shah B, Gonzalez NM, Chu-
ang S, Davies M, Hollway J, Aman MG,
Cronin P, Koenig K, Kohn AE, McMa-
hon DJ, Tierney E (2003) Parent de-
fined target symptoms respond to
risperidone in RUPP autism study:
customer approach to clinical trials. J
Am Acad Child Adolesc Psychiatry 42
(12):1443–1450

7. Campbell M, Schopler E, Cueva JE,
Hallin A (1996) Treatment of autistic
disorder. J Am Acad Child Adolesc
Psychiatry 35:134–143

8. Campbell M, Armentos JL, Malone RP,
Adams PB, Eisenberg ZW, Overall JE
(1997) Neuroleptic-related dyskinesias
in autistic children: a prospective, lon-
gitudinal study. J Am Acad Child
Adolesc Psychiatry 36:835–843

9. Campbell M, Rapoport JL, Simpson
GM (1999) Antipsychotics in children
and adolescents. J Am Acad Child
Adolesc Psychiatry 38:537–545

10. Casaer P, Croonenberghs JAN, Lagae L,
Deboutte D (2002) Risperidone in the
treatment of childhood autistic disor-
der: an open pilot study. Acta Neuro-
psychiatrica 14:242–249

11. Chouinard G, Ross- Chouinard A, An-
nable L (1980) Extrapyramidal symp-
tom rating scale. Can J Neurol Sci 7:233

12. Chouinard G, Annable L, Ross-
Chouinard A (1982) Fluphenazine
enanthate and fluphenazine decanoate
in the treatment of schizophrenic out-
patients: extrapyramidal symptoms
and therapeutic effect. Am J Psychiatry
139 (3):312–318

13. Cohen IL, Campbell M, Posner D, Small
AM, Triebel D, Anderson LT (1980)
Behavioral effects of haloper_Idol in
young autistic children: an objective
analysis using a within-subjects rever-
sal design. J Am Acad Child Adolesc
Psychiatry 19:665–667

14. Findling RL, Maxwell K, Wiznitzer M
(1997) An open clinical trial of ris-
peridone monotherapy in young chil-
dren with autistic disorder.
Psychopharmacol Bull 33:155–159

15. Findling RL, McNamara NK (2004)
Atypical antipsychotics in the treat-
ment of children and adolescents:
clinical applications. J Clin Psychiatry
65(Suppl 6):30–44

16. Freeman BJ, Ritvo ER, Yokota A, Ritvo
A (1986) A scale for rating symptoms
of patients with the syndrome of aut-
ism in real life settings. J Am Acad
Child Psychiatry 25:130–136

17. Gagliano A, Germano E, Pustorino G,
Impallomeni C, D’Arrigo C, Calamo-
neri F, Spina E (2004) Risperidone
treatment of children with autistic
disorder: Effectiveness, tolerability, and
pharmacokinetic implications. J Child
Adolesc Psychopharmacol 14:39–47

18. Ganguli R (2000) Weight gain associ-
ated with antipsychotic drugs. J Clin
Psychiatry 60(suppl 9):678

19. Guy W (1976) ECDEU assessment
manual for psychopharmacology, re-
vised. US Department of Health, Edu-
cation and Welfare, Rockville

20. Jensen PS, Bhatara VS, Vitiello B,
Hoagwood K, Feil M, Burke L (1999)
Psychoactive medication prescribing
practices for US children: gaps between
research and clinical practice. J Am
Acad Child Adolesc Psychiatry 38:557–
565

21. Lambert TJR, Cock N, Alcock SJ, Kelly
DL, Conley RR (2003) Measurement of
antipsychotic-induced side effects:sup-
port for the validity of a self report
(LUNSERS) versus structured interview
(UKU) approach to measurement. Hu-
man Psychopharmacol Clin Exp
18:405–411

224 European Child & Adolescent Psychiatry (2008) Vol. 17, No. 4
� Steinkopff Verlag 2007



22. Lingjaerde O, Ahlfors UG, Bech P
Dencker SJ Elgen K (1987) The UKU
side effect rating scale. Acta Psychiatr
Scand 334(suppl):1–100

23. Malone RP, Maislin G, Choudhury MS,
Gifford C, Delaney MA (2002) Risperi-
done treatment in children and ado-
lescents with autism: short- and long-
term safety and effectiveness. J Am
Acad Child Adolesc Psychiatry 41:140–
147

24. Martin A, Scahill L, Anderson GM,
Aman M, Arnold LE, McCracken J,
McDougle CJ, Tierney E, Chuang S,
Vitiello B (2004) Weight and leptin
changes among risperidone-treated
youths with autism: 6-month prospec-
tive data. Am J Psychiatry 161:1125–
1127

25. Masi GM, Cosenza A, Mucci M, Bro-
vedani P (2003) A 3-year naturalistic
study of preschool children with per-
vasive developmental disorders treated
with risperidone. J Clin Psychiatry
64:1039–1047

26. McCracken JT, McGough J, Shah B,
Cronin P, Hong D, Aman MG, Arnold
LE, Lindsay R, Nash P, Hollway J,
McDougle CJ, Posey D, Swiezy N, Kohn
A, Scahill L, Martin A, Koenig K,
Volkmar F, Carroll D, Lancor A, Tier-
ney E, Ghuman J, Gonzalez NM, Gra-
dos M, Vitiello B, Ritz L, Davies M,
Robinson J, McMahon D (2002) Ris-
peridone in children with autism and
serious behavioral problems. N Engl J
Med (5):314–321

27. McDougle CJ, Holmes JP, Bronson MR,
Anderson GM, Volkmar FR, Price LH
Cohen DJ (1997) Risperidone treatment
of children and adolescents with per-
vasive developmental disorder: a pro-
spective open-label study. J Am Acad
Child Adolesc Psychiatry 36:685–693

28. McDougle CJ, Holmes JP, Carlson DC,
Pelton GGH, Cohen DJ, Price LH (1998)
A double-blind, placebo-controlled
study of risperidone in adults with
autistic disorder and other pervasive
developmental disorders. Arch Gen
Psychiatry 55:633–641

29. McDougle CJ, Scahill L, Aman MG,
McCracken JT, Tierney E, Davies M,
Arnold LE, Posey DJ, Martin A, Ghu-
man JK, Shah B, Chuang SZ, Swiezy
NB, Gonzalez NM (2005) Risperidone
for the core symptom domains of aut-
ism: results from the study by the
Autism Network of the Research Units
on Pediatric Psychopharmacology. Am
J Psychiatry 162:1142–1148

30. Nicolson R, Awad G, Sloman L (1998)
An open trial of risperidone in young
autistic children. J Am Acad Child
Adolesc Psychiatry 37:372–376

31. Perry R, Campbell M, Adams P, Lynch
N, Spencer EK, Curren EL, Overall JE
(1989) Long-term efficacy of haloperi-
dol in autistic children: continuous
versus discontinuous drug administra-
tion. J Am Acad Child Adolesc Psy-
chiatry 28:87–92

32. Ritvo ER, Freeman BJ, Yuwiler A, Gel-
ler E, Schroth P, Yokota A, Mason-
Brothers A, August GJ, Klykylo W,
Leventhal B, Lewis K, Piggott L,
Realmuto G, Stubbs EG, Umansky R
(1986) Fenfluramine treatment of aut-
ism: UCLA collaborative study of 81
patients at nine medical centers. Psy-
chopharmacol Bull 22:133–140

33. Scahill L, McCracken J, McDougle CJ,
Aman M, Arnold LE, Tierney E, Cronin
P, Davies M, Ghuman J, Gonzalez N,
Koenig K, Lindsay R, Martin A, McG-
ough J, Posey DJ, Swiezy N, Volkmar F,
Ritz L, Vitiello B (2001) Methodological
issues in designing a multisided trial of
risperidone in children and adolescents
with autism. J Child Adolesc Psycho-
pharmacol 11:377–388

34. Shea S, Turgay A, Carroll A, Schulz M,
Orlik H, Smith I, Dunbar F (2004)
Risperidone in the treatment of dis-
ruptive behavioral symptoms in chil-
dren with autistic and other pervasive
developmental disorders. Pediatrics
114:e634–e641

35. Taylor E (1994) Physical treatments. In:
Rutter M, Taylor E, Hersov L (eds)
Child and adolescent psychiatry, mod-
ern approaches, 3rd edn. Great Britain:
Bath Press, pp 880–899

36. Turgay A (1993) Turgay pervasive
developmental disorders scale. Copy-
right and publication: Integrative
Therapy Institute, West Bloomfield

37. Volkmar FR, Klin A, Cohen DJ (1997)
Diagnosis and classification of autism
and related conditions. In: Volkmar
FR, Cohen DJ (eds) Handbook of aut-
ism and pervasive developmental dis-
orders. New York, Wiley pp 5–40

38. Zuddas A, Di Martino A, Muglia P,
Cianchetti C (2000) Long-term risperi-
done for pervasive developmental dis-
order: efficacy, tolerability, and
discontinuation. J Child Adolesc Psy-
chopharmacol 10:79–90

O. Gencer et al. 225
Long-term treatment of Risperidone vs. Haloperidol in Autism


	Sec1
	Sec2
	Sec3
	Sec4
	Sec5
	Sec6
	Sec7
	Sec8
	Sec9
	Sec10
	Sec11
	Sec12
	Sec13
	Sec14
	Tab1
	Sec15
	Sec16
	Tab2
	Fig1
	Fig3
	Fig4
	Fig2
	Sec17
	Bib
	CR1
	CR2
	CR3
	CR4
	CR5
	CR6
	CR7
	CR8
	CR9
	CR10
	CR11
	CR12
	CR13
	CR14
	CR15
	CR16
	CR17
	CR18
	CR19
	CR20
	CR21
	CR22
	CR23
	CR24
	CR25
	CR26
	CR27
	CR28
	CR29
	CR30
	CR31
	CR32
	CR33
	CR34
	CR35
	CR36
	CR37
	CR38


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


